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PROCEEDINGSANDPAPERSOFTHEEIGHTEENTHANNUALCONFERENCE

MrGEdwinWashburnShallweconvenethisCon
ferenceandgetunderwayIespeciallyurgeyouwhohave
preparedpaperstoleaveyourpapersatthisdeskwithMrs
MayowhoisinchargeoftherecordingmachinesPapers
thatarenotpreparedwewilltakedownontherecorder

Ifyouaskaquestionormakeremarksfromtheaudience
pleasestateyournamesothatwecanpickituponthe
mikeItsratheressentialwhenyoutranscribebackforthe
stenographertoknowwhotheindividualiswhoistalking

ThisistheEighteenthAnnualConferenceoftheCali
forniaMosquitoControlAssociationItseemslikewehave
beeninthisbusinessalongtimeYeteighteenyearsis
reallynotverylonginrealityOnbehalfoftheAssociation
Iextendacordialgreetingtoourguestsfromotherparts
oftheUnitedStateswhothroughcourseofcircumstances
arecompelledtoforegotheprivilegeoflivingwithusin
sunnyCaliforniaItscoldthismorningbutitissunnyat
least

ThePresidentsmessagethatissometimesgivenatthis
timeIwilldeferuntilthiseveningsbusinessmeetingthe
AnnualBusinessMeetingoftheCaliforniaAssociation
IintroduceProfessorEOEssigChairmanoftheDivision
ofEntomologyandParasitologyoftheCollegeofAgricul
turehereatourUniversityofCaliforniaProfessorEssig

ProfessorEssigPresidentWashburnandladiesand
gentlemeninamodestwayIwouldliketothinkthis
morningthatIampinchhittingforProfessorHermsThis
willbethefirstofthesemeetingsthathewillhavemissed

Itseemstomethatwemightcallthisagethegeneration
ofpestcontrolSinceIgraduatedfromcollegewhichI
thinkmightbecalledinthisgenerationpracticallyevery
thingthatsbeingdonenowinpestcontrolhasbeenin
itiatedandorganizedIrememberthatin1910therevised
actcreatingasingleHorticulturalCommissionerineach
countyinCaliforniawaspassedandtheoldinactiveboards
ofthreeCommissionersnoneofwhomhadanyauthority
wasdoneawaywithandasingleCommissionerwasputin
ShortlyafterthattheFarmAdvisorandaFarmBureauwas
createdinCaliforniaLateronorevenearlierthanthat
peopleweretalkingaboutorganizingMosquitoAbatement
Districtsandallofthatworkhascomeduringthisbrief
periodTheactivitiesoftheStateBoardofHealthtooin
ruralcommunitieshasbeenaugmentedashasthatofthe
StateDepartmentofAgricultureOtherorganizationsthat
havehadtodowithpestcontrolhavearisenincludingthe
horticulturalpestcontroloperatorsifwemaycallthem
thattheysimplycallthemselvespestcontroloperators
andwhatwemightcalltheCityandCommunitypest
controloperatorshavebeenlicensedtocontrolinsectsNew
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lawsandordinancesincludingtheNationalHorticultural
QuarantineLawandinnumerablecityandcountyand
federalandstatelawshavebeenenactedthataffect pest
control

Ineedonlytocallattentionalsototherulingsofthe
PureFoodandDrugAdministrationwhichhashad a

tremendousinfluenceinconnectionwithpestcontrolin
agricultureIhavecalledthisperiodtheentomological
dilemmainwhichthefederallawsrequirethatfoodsand
vegetablesandfruitsbefreefrominsectcontaminationand
insectpartsontheonehandandthatontheotherhand
theyhavepassedrulingsmakingitimpossibletousecertain
ofthemoreimportantinsecticideswhichwouldhavetobe
usedifyouregoingtokeepthefoodproductsfreefrom
insectcontaminationandinsectpestsTheentomologist
todayisfacedwithadilemmatheinsectpestmustbe con

trolledandyourfreshfruitsandvegetablesmustbefreeof
insectpestsandontheotherhandtheremustbenoresidues
onthesefoods

ItishardlynecessarytowelcomeyoutothisplaceI
knowmanyofyouareathomehereYouhavesatinthis
auditoriumandsweatedoutmanyalectureandsomeof
youquiteafewexaminationsandIthinkthatyouneed
nowelcometothisplaceOthersofyouhavemetherefor
anumberofyearsandthishascometobeasortof a

ConventionhomeforyouIhopethiswillcontinueandas
theyearsgobyyouwillfeelevenmoreathomehereand
thatthisinstitutionandespeciallyourdivisionmaybe
abletocontributemoreandmoretothewelfareofyour
organizationIfthereiseveranythingthatwecandoto
assistininsectdeterminationsandinanysuggestionsregard
ingtheuseofinsecticidesoranythingelsethatmayim
proveorhelpanyofyouindividuallyorcollectivelyIhope
thatyouwillfeelthatitisavailableatyourasking

Wearehappythatyoucontinuetochoosetomeetin
thisbuildingandIhopethatitwillbecometraditional

Thevariousmembersofourstaffmanyofwhomarenot
abletoattendthemeetingbecauseofotherdutieswillalso
welcomeyoutovisitthemattheirrespectiveofficesand
laboratoriesanditmaybethatsomeofyoumaygaincon
siderableinformationinvisitingthelaboratoriesinpara
sitologyorourentomologicalmuseumorthememberswho
areworkingintoxicologyofinsecticidesandthemenwho
areengagedinfieldcontrolofotherinsectsmaybeableto
giveyousomehelp

Itisespeciallygratifyingtohavesomanyrepresentatives
herefromotherStates

Weareallengagedinthesamegenerallinesofinvesti
gationinpestcontrolworkOurcollegehasfromtimeto



timegivenshortcourseworkforpestcontroloperators
YesterdaythereconvenedatDavissuchashortcourseand
Ithinktheremaybeasecondshortcoursegiventohorti
culturalandagriculturalpestcontroloperatorsDrFree
borntellsmethattheysetupforabout300peopleand
yesterday600showedupsothatgivesyousomeideaofthe
interestinwhatwemightcalllicensedagriculturalpest
controloperationsWehaveforanumberofyearsgivena
conferenceathreedayconferenceforpestcontroloperators
whoareengagedincontrolofhouseholdpestsandwhatwe
mightcallpublichealthpestcontrolincludingnotonlyin
sectsbutrodentsandevenfungusdiseasesthatattack
woodsInalloftheseactivitiesweareassociatedandcon
cernedinthesamegeneralobjectivesItistoourcredit
thatweareabletoworksoharmoniouslyandsoeffectively
toegtherandbythatImeanalloftheseorganizations

Mayourchiefconcernbetocontinuethesefriendlyand
mutuallyhelpfulrelationshipsLikeahiveofbeesmaywe
allworknotforhimselfalonebutforthegoodofallI
hopethatyouwillhaveaverypleasantandprofitable
convention

MrWashburnThankyouverymuchProfessorEssig
BeforewegoonwithourprogramIwouldliketointroduce
atleasttwopeopletoyouwhowillberesponsibleforcer
tainpartsofthisprogramDickMaynardwayintheback
thereisinchargeofprojectionWillyoustandupDick
sotheycanseeyouAnyofyouwhomayhavemotion
picturesorslidesforprojectionpurposespleasecontact
Dickassoonaspossiblesothathewillhaveproperequip
mentreadyandavailableforyouruseIwantalsotointro
duceFrancesMayoourrecorderoperatorhereinfront
BothofthesepeopleareassociatedwiththeBureauof
VectorControlprogramhereinBerkeley

Weintendedtostartthisprogramwithabitofremem
brancetotwoofourpastpeoplepeoplewhohavealways
beenwithusinthismeetingHaroldLilleyasyouknow
passedawaythislastfallHewasaforemanoftheMerced
MosquitoAbatementDistrictforatleastthelastthreeor
fouryearsandbeforethatwastheSuperintendentofthat
DistrictHewasthecornerstoneinthatDistrictforsome
fifteenorsixteenyearsandofcourseourgoodfriendPro
fessorHermsweknowofhispassinglastMay

DrFreebornhasamostfittingtributeDrFreebornas
youknowistheAssistantDeanoftheCollegeofAgricul
tureoftheUniversityandlongavaluedteacherandfriend
ofoursinmosquitocontrolworkDrFreeborn

DrFreebornMrChairmanladiesandgentlemenit
wasthirtyyearsagonextmonththe26thofMarchthat
thisorganizationwasborninthisroomIdontknow
whethertocallProfessorHermstheobstetricianorthe
fatheroftheorganizationbutatleasthewasacornerstone
andcontinuedtobethatallthroughtheyearsIthinkhe
nevermissedameetingexceptwiththepossibilityofthe
timewhenhewasactuallyinmilitaryserviceIknowthat
hewouldbethelastpersonintheworldtoputupwith
anysortofasanctimoniousmemorialofstandingfora
momentinremembranceorprayeroranythingofthat
sortHelikedhisfellowmenbuthedidntliketobore
themwithhisownpersonalproblemsIhavehereame
morialwhichhasbeenpreparedbymembersoftheAca
demicSenateforinclusioninthefilesandrecordsofthat
organizationwhichIthoughtmightbefittingtoreadtoyou
todayandwhenIhavefinishedjustinremembranceof

ProfessorHermsIsuggestthatirrespectiveofwhetheryou
likethememorialornotthatweallapplauditasaremem
branceofProfessorHermsratherthandoingthesancti
moniousthing

WilliamBrodbeckHermsProfessorofParasitology
EmerituspassedawaysuddenlyonMay91949asaresult
ofaheartattackInreviewinghiscareerofmanyfacetsit
itdifficulttodecidewheretheemphasisshouldbeplaced
ashewasadynamicleaderineveryundertakingtowhich
hedirectedhisunboundedenergiesAsascientisthis
colleagueshadelectedhimtothepresidencyofbothofthe
nationalentomologicalsocietiesTheEntomologicalSociety
ofAmericaandtheAmericanAssociationofEconomic

Entomologistsadistinctionthatissharedwithonlyone
otherpersoninthelasthalfcenturyHislongservicewith
theBoyScoutsofAmericahadbroughthimthetitleof
CounselorofBoyScoutsoftheWesternStatesandHawaii
ThecitizensofBerkeleyhadawardedhimtheBenjaminIde
Wheelermedalfordistinguishedcitizenshipforlongserv
iceontheBerkeleyBoardofEhucationandinothercivic
enterprisesHewasPresidentoftheCaliforniaStateAuto
mobileAssociationandoftheBoardofDirectorsofthe

CampusMasonicClubatthetimeofhisdeathSurpassing
allthesecitationshoweverarethememoriesintheminds
ofthousandsofformerstudentsofanidealcollegeteacher
scholarlyfriendlyapproachableandinfinitelywise

HewasbornatPortsmouthOhioonSeptember22
1876Hegraduatedfromthelocalhighschoolin1894
andalthoughhisheartwassetonacareerinmedicinehis
financesweresuchthathewasforcedtoenterbusinessfor

fouryearsinordertoaccumulatesufficientfundstomake
possibleacollegecareerHethenenteredBaldwinWallace
Collegefromwhichhewasgraduatedin1902Fromearly
boyhoodhehadseentheravagesofmalariathatfollowed
theannualspringfloodoftheOhioriverandwiththe
impetusofSirRonaldRosssdiscoveryofthetransmission
ofthisdiseasebyanophelinemosquitoeshisinterestturned
tomedicalentomologyHeconsistentlyemphasizedthe
ecologicalaspectsforasheoncephrasedithimselfhehad
anoverwhelmingdesiretoknowwhatgoesoninnature
intheroughHewonFellowshipsatWesternReserve
OhioStateandHarvardDuringthistimehedidpioneer
ingworkonthereactionsofinsectstolightwhichisstill
consideredanauthoritativeaccurateandeffectivestarting
pointforallworkersinthisfieldIn1908hewasselected
fromarelativelylargefieldofapplicantsseveralofwhom
becameoutstandingfiguresinentomologytobecomeAs
sistantProfessorofParasitologyattheUniversityofCali
forniaIncidentallyhewasthefirstpersontoholdan
academictitleinthefieldofParasitologyintheUnited
States

Inthewinterof1909and1910businessmenandfruit
growersinthePlacerfoothillcountrynearPenrynasked
hisaidinreducingtheravagesofmalariainthatareaHe
plannedaneducationalcampaignamongadultgroupsand
inthepublicschoolsandinadditionundertookwiththe
helpofhisstudentstocarryonanintensivemosquitocon
trolcampaignoveranareaof8squaremilesThiswasthe
firstantimalariamosquitocontrolcampaigntobeconducted
intheUnitedStatesThedistrictinvolvedwasonewhere

asmallamountofwellplannedworkwasabletoaccom
plishresultsthatvergedonthemiraculousAsaresult
ProfessorHermswascalledtofirstoneareaandthento



anothertoinauguratemosquitoabatementprogramsforthe
controlofmalariaInmanycasesitwasanuphillfightfor
somelocalChambersofCommercebitterlyresentedthe
implicationthattheircommunitieswerecentersofmalarial
infectionWithtruemissionaryzealhoweverhefoughton
eveninthefaceofpersonalviolenceinsomecasesand
livedtoseemalariaalmosteradicatedfromhisadopted
State

Hisrecordinthecontrolofmalariaissharedbyfew
amongotherscientistsintheworldFormanyyearshewas
consultingparasitologistfortheStateDepartmentofPublic
Healthandfrom1930untilhisdeathhewasaTrusteeof
theAlamedaCountyMosquitoAbatementDistrictbeing
PresidentoftheBoardofTrusteesin1949Itisobvious
fromhisbibliographythathewasprimarilyinterestedin
applicableresultsbutaperusalofthecontentsofhispapers
indicatesthathewasneverinterestedinwhatmightbe
calledempiricalinvestigationsHeusedthetoolsofbasic
scienceandwasnevercompletelycontentuntilhehad
answeredtheultimatewhyineverypieceofresearchthat
heundertook

WhenWorldWarIwasimminenthevolunteerdhis
servicesandwasmadeaCaptainandlateraMajorinthe
SanitaryCorpsAfterdutyinTexashebecametheSanitary
InspectoratthePortofEmbarkationNewportNewsVir
giniawherehesupervisedantimalariamosquitocontrol
overawidespreadencampmentareaintidewaterVirginia
withspectacularlysuccessfulresults

AlthoughoverageattheoutsetofWorldWarIIhewas
againcalledtoactivedutyasLieutenantColonelandsuper
visedthetraininginenvironmentalsanitationofthethou
sandsofprospectiveArmyphysicianswhowereindoctri
natedatCarlisleBarracksPennsylvaniaReturningafter
WorldWarIhewasmadeheadoftheDivisionofEnto

mologyandParasitologyin1919apositionheheldwith
distinctionuntilshortlybeforehisretirementonSeptember
221946HistextMedicalEntomologyisoneofthemost
widelyusedreferencesonthesubjectintheUnitedStates
Itischaracteristicofhissenseofresponsibilityandhisun
quenchingurgetokeepabreastofhisfieldthathecom
pletedthefinaltypescriptofthefourtheditionofthiswork
onthedayprecedinghisdeath

WilliamBrodbeckHermswasakeenscientistofinter

nationalreputeaninspiringteacherformanygenerations
ofcollegestudentsaconscientiouscitizenwhogaveofhis
servicesunstintinglytoallworthycivicproposalsandlastly
akindlyfriendwhosecounselwassoughtintimesof
troubledoubtorindecisionbycountlessacquaintancesHis
widerangeoffriendsinallwalksoflifesympathizewith
hiswidowandsonsandmournhispassingbutgloryinthe
factthatbecauseofhislivingtheirlivesweremadericher
andbrighterbyhispresenceandexample

MrWashburnImsurethatweallconcurwithDr
Freebornthatthatisamorefittingtributethanperhapsa
momentofsilence

Nowwecometoaninterestingtopic asfarasIm

concerneditsinterestingIdontknowwhatwehavein
storeforusinthisnexttitleHaroldGraywhoisnow
PresidentoftheAmericanMosquitoControlAssociation
andisEngineerandManageroftheAlamedaCountyMos
quitoAbatementDistrictThetitleofhispaperisWhich
WayNow
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WHICHWAYNOW

ByHAROLDFGRAY

PresidentAmericanMosquitoControlAssociation

Ayearagoatourannualmeetingheldhereatthe
UniversityofCaliforniaitwastheprivilegeoftheCali
forniaMosquitoControlAssociationtopresenttothe
UniversitythefineportraitofBillyHermswhichnow
hangsinthislecturehallNoneofusthenevendreamed
thatwithinafewmonthshewouldnolongerbewithus
andevennowitisdifficulttorealizethatheisnothereto
helpuswithsoundadviceandwithinspirationtotryto
doabetterjob

Forfortyyearshewastheactiveleaderinmosquitocon
trolworkinCaliforniaandmanyoftheworkersinthis
fieldarehisdirectdisciplesWhilemanyofushavefol
lowedcloselyhisgeneralphilosophyastobasicprinciples
inmosquitocontroltherehavebeenafewwhohavefol
lowedfalsegodsandhaveattemptedtosubstituteimmedi
atespectacularandephemeralmethodsfortimeproven
slowerbutultimatelymorecertainandeffectivecontrol
measures

Hewasthoroughlyconvincedthroughpracticalexperi
enceeconomicanalysisandlogicthateffectiveandeco
nomicalmosquitocontrolmustbebasedonreductionto
thelowestpracticableextentofmosquitoproductionwater
Thisisthefoundationtheverycornerstoneofsuccessful
mosquitocontrolundertemperateclimateconditionsLar
vicidesandadulticidesaremerelysupplementarymeasures
necessaryindeedbutpurelysecondaryinvalueanduseful
ness

Iwishtocallparticularattentiontotheuseofthewords
lowestpracticableextentintheforegoingparagraphlest
theybemisunderstoodObviouslytherearesomesituations
egricefieldswherewatercannotbeeliminatedbut
evenhereexternalandlateralseepagecanbereduced

Theimportanceofthisstatementofbasicprincipleis
pointedupbypresentindicationsthatatleastsomespecies
ofmosquitoesaredisplayinganincreasingtolerancetosome
ofthenewerinsecticidesIfthepresentrateoftolerance
developmentcontinueswithinafewyearsthesematerials
maybecomerelativelyuselessasmosquitotoxicantsWhat
thenGobacktoDieseloilPossiblybutanyonewhohas
usedDieseloilunderthehotsummersunofourCalifornia
valleyswillsoondecidetouseashoveltodigaditchto
drainoffthemosquitoproductionwaterifpossible
Isuspectthatmanyofyouarebynowoutofsadex

periencequitewellconvincedthatinsomeareasofCali
forniamosquitocontrolisimpracticalwithinreasonable
costsifunrestrictedmisuseofirrigationwateristobe
allowedtocontinueandextendinareaOnthefaceofit
themagnitudeofthepresentproblemanditsgreater
magnitudeintheforeseeablefutureisquitediscouraging
ButitisnotaninsolubleproblemWehaveseveralnatural
alliesifwewillworkwiththemwaterconservationistsand
agriculturistsinparticular

Californiacannotaffordtowastewateranditwillbe
necessarytominimizewaterwasteWedonthavetobeat
thetomtomsonthisideaTheyarebeingwelldrummed
byothersTherealinterestsoftheirrigationpeopleare
identicalwithourintrerestsbutwehavenotasyetgot
downtoeffectiveworkingagreementswiththemThisarea



ofmutualproblemsisstillineffectivelyexploredandim
plementedbothonastatewidebasisandonalocalbasis
CouldnottheBureauofVectorControlandthisAssociation
initiatemeetingswiththeDivisionofWaterResourcesand
otherragenciesconcernedwithwaterusetoestablisha
generalpatternofregulationsforreductioninirrigation
waterwasteAndthereaftercouldnotsuchageneralpat
ternbeimplementedlocallybyconferencesbetweenirriga
tiondistrictsandmosquitoabatementdistricts

SecondlywaterwastageisbadagriculturalpracticeIt
reducescropyieldItisdetrimentaltothefarmerdirectly
inhispocketbookHemayneedtraininginthisconcept
howeverOurnaturalalliesinthisareaarethefarmad
visorsthesoilconservationistsandthecountyagricultural
commissionersTowhatextenthaveweattemptedeffec
tivelytoenlisttheirhelpinthebattleTheSoilConserva
tionserviceofthefederalgovernmentcanbeofmaterial
helpInMarinCountyforexamplePaulJoneshashelped
toworkupreclamationprojectsinwhichIaminformed
80ofthecostwasdefrayedbytheSoilConservation
Serviceand20bythelandowners

Haveweworkeddirectlywithfarmersontheirown
propertygivingthemcooperationandgettingtheirco
operationinjointprojectsfordrainageoftheirownprop
ertyWecanaccomplishalotbythisprocedure

Anotheragencywhichcanbeofmaterialhelpinper
manentwatercontrolmeasuresisthecountyroaddepart
mentExcesswaterdamagesroadsHavewealwaysor
evenfrequentlytriedtoworkwiththecountysurveyoror
roadmastertoplanandcarryoutaneffectiveprogramof
roadsidedrainageWouldnotsuchaprogrambeofbene
fittoboth

Havewetakenthisstorytothefarmersorganizations
thefarmbureausgrangesetcHavewetoldittothe
womensclubsthechambersofcommerceandothersimilar
organizationsHavewedoneadecentjobofpubliceduca
tionalongthelinesthatDrNyswandersuggestedatour
lastannualmeeting

Ittakestimeandconsiderableefforttoworkoutsuch
programsbutitiseminentlyworthwhiletodosoThese
programsforreductionofwaterwastagearenecessarynot
onlyfortheeconomicwelfareoflargesectionsofCalifornia
buttheyareessentialtoeffectiveandeconomicalmosquito
controlUntilwehavedoneallwecantoobtaincoopera
tionalongtheselinesfromeveryagencyconcernedplus
everythingpossibletogetaninformedpublicopinionback
ofoureffortswehavenotdoneanessentialpartofourjob
Isuggestthereforethatthisbeaprincipalorderofbusi
nessfortheAssociationanditsmembersforthenextfew

years
BillyHermssincerelybelievedthatmenaregenerally

reasonableandwillactforthegeneralwelfareifonlythey
understandwhatisrequiredHealsobelievedthatmost
menneedtobetaughtespeciallyinthefieldofpublic
healthHedidnotexpectmentocometohimhewentto
themUpanddownCaliforniahepreachedmosquitocon
trolHetaughtitonasoundpracticalbasis eliminate

mosquitoproductionwaterasfaraspracticableHeoriented
ustoprocedureintherightdirectionWeshouldcontinue
inthatdirectionbutexpandingoureffortstomatchthe
growthoftheStateandtheincreasingcomplexityofits
problems

Finallyinthoseresidualcaseswherepersuasionand
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appealstothegeneralinterestfailtomovethoserelatively
fewpeoplewhoareopinionatedignorantcarelessorcom
pletelyuncooperativeweshouldnothesitatetoinvokethe
legalremediesavailabletousInsuchcasesthecostof
mosquitoabatementshouldbechargedtoandcollectedfrom
theoffendingpartiesunderSections22712289ofthe
HealthandSafetyCodeItisunjustandunreasonableto
chargesuchunnecessarycostsofmosquitoabatementupon
thegeneraltaxpayerAfewsuccessfulapplicationsofthe
procedureinthesesectionsoftheCodewillhaveamost
salutaryeffectupontherecalcitrantsanddomuchtomake
yourproblemssimpleryourcontrolmeasuresmoreeffec
tiveandyouroperatingcostslower

MrWashburnThanksalotHarold

NowweregoingoutsideofCaliforniaforournextdis
cussionWeregoingupintotheNorthcountryupinto
Alaskawhereagreatdealofworkhasbeendonethelast
twoorthreeyearsonmosquitocontrolespeciallyonin
vestigationalworkalongbiologicalphasesofitCharles
WilsonSanitarianwiththePublicHealthServiceiswith
ustodayfromthatsectionofourcountryandwillpresent
someinterestinginformationfromwayupnorth

MrCharlesSWilsonIthinkIwouldliketostartwith

theslidesInourworkwecannevergetawayfromamap
becausethespacethereissogreatYoumayremember
thatifthatmapwassetonthemapoftheUSitwould
justaboutspreadoutovernearlyallofitIfyouputPoint
BarrowupalongtheCanadianboundarythenthesouth
easternpartofAlaskawillcomedownabouttheGeorgia
andCarolinalineandthetipoftheAleutianchainwill
comeclosetoSanDiegosoinourworkwereupagainst
terrificdistances NowfortunatelytheAleutianchain
whichcoverssomuchofthemileagedoesnthavemuch
thatthecontrolmenhavetoworryaboutTheinterior
thoughisjustfullofmosquitoesandblackfliesandin
placestherewillbespotswithlotsofCulicoidesandsand
fliesThemosquitoesarealmostuniversalexceptinspots
inthemountainsandtheyoccurinterrificnumbersThe
coastalareasareveryspottyandeverylittlespothasits
ownindividualproblem

Thenanotherproblemwereupagainstisthelackof
populationIdontknowwhatthisnewcensusisgoingto
showbutIdoubtverymuchthatitwillshowmorethan
100000peopleinthatwholearea

Manyoftheseplacesthathavenamesonthemarejust
singlebuildingsThatistheyarenamedbecauseyoucan
findsomeonetherebutreallyitsaplacenotatown

Anchorageisthegreatestcenterofpopulationand
asidefromArmypersonnelIdoubtthattheywillbeable
tofindmorethan30000intheareainthiscomingcensus
Fairbankswillhavesomewhatlessandallalongthecoast
theyarejustlittlesettlementsEvenwherethepeopleare
theyarelivingunderprimitiveconditionsandmanyof
themarewithoutelectricityandtheusualfacilitiesTrans
portationislimitedbythefewhighwaysandrailroads

ArathertypicalhighwayistheroadbetweenAnchorage
andPalmerAlthoughweconsideritrelativelythickly
settledyoucanseereallynothinginsighttheresfiftymiles
ofthatandthentherereallyaresomesettlementsand
cabinsThenwegoonfromPalmeruptoBigDelta
Theres500milesthatlooksverymuchlikethatandI
dontthinktherewouldbemorethan100peopleorso
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livingalongitThenfromBigDeltatoFairbanksisseventy
milesapproximatelyThatagainissettledsothatthereis
ahouseeverymileorsoandinsomeplacestwoorthree
amile

AlmostontheoutskirtsofAnchorageisanewroadbut
thereagainthereislotsofroadandverylittlesettlement
Whattheyreallydependonisairplanesandtheydohave
asplendidsystemoflandingfieldsairplanebeaconsand
thensomeofthefinestbushpilotsintheworld

Inalotofthenorththerealfreightismovedbycat
trainThisisoneoftheirbigshippingcentersPoint
Barrowandeachsummertheshipssneakinhereandthey
haveonegrandrushtounloadandthentheycattrainit
outSomeofitisflownoutTheyvegotthefreightingdown
toabouttwobitsatonmileandtheyareveryproudofit
Thatsrunningthecattrainsovertheiceearlyinthespring
Youseethatmeanseverythingisboughtandlinedupa
yearaheadNotonlythatbuteverythingissubjectedtothe
wintersfreezingwhichisabitroughonsomeofour
solutionsIfyoudontlikethatofcourseyoucantakedog
teamsandoccasionallyriverboats

Intheentomologicalworkthemosquitoeswehavethe
bigCulisetaTheyfurnishthebigmosquitostoriesof
AlaskaandtheyarebigstoriesThemosquitoesarejust
liketheCulisetayouhavedownhereexceptthattheyido
comeinnumbersthatwillmakeyouuncomfortablelotsof
timesandtheydontevenwaitforthesnowtogooff
TheanophelinesasIthinkyouareallawareareofno
importancebutwehaveanicecollectionofAedesspecies
andtheyallbiteIthinkyoucansayallspecieshavejust
onebroodbuttheremaybeasuccessionofbroodsof
specieswhichspreadstheseasonoutOverthegoodmos
quitoyearsthewetonesyoullgetsurvivalclearupuntil
frostinmanyplacessoonebroodseemstobequite
adequate

Inthemountainstherearelotsofbarriersandtherewe
canuselocalcontrolwithlarvicideWecandosomeelim
inationofmosquitobreedingwaterGenerallyyoucandig
ditchesallyouwanttobutitisinfrozengroundandnot
ofmuchhelpSouthofAnchoragenotonpermafrostit
maybepossibletogetsomedrainagedoneinyearsto
comeIdontthinkwecandoityet

Afairlytypicalsituationintheinterioronpermafrost
groundishummockconditionAmooseoracariboucan
navigatethehummockcountryverywellbutnotajeep
aweaseldoesfairlywellbutacatgoesrightdownin
Thebestthingforlarvicidinghummockareasisanair
plane

InthelowerYukonareathereareoldoxbowsordead
ChannelsoftheriverMuchoftheareaadjacentismos
quitobreedingtundraAstheriversarethewaterhighways
everyonelivingandworkingalongtheYukonislikelyto
getmosquitoesSomeofthelakesandpondsmaydisappear
lateintheseasonbuttheresbreedingalloverthearea
Aboutallyoucandoistrytoprotectsomelittlespot

Wehaveblackfliestooandthatsoneofourproblems
Wefindthemostblackfliesbreedinginthewarmerwater
streamsbuttherearesomeinthecoldstreamsalsoOne
ofthebigdifficultiesoftheblackflystreamsisthatthey
arealmostinvariablyimportantfishstreamsOfcoursewe
havethesportfishermanplayingaroundtherewhichisof
importanceinAlaskabuttherearealsosalmonspawning

streamsandifinanyofourtreatmentswemessupa
spawningstreamwellbeinbadshape

WehaveseveralspeciesofCulicoidesAtValdeswehave
anexceptionallylargeandhotvarietyThatssomeofthe
roughestdutyIveeverhadandtheyarejustincloudsand
inmanyplacesjustlittlespotsinwhichtherewillbe
immensenumbersSofaritappearsthateachspotisgoing
torequireanindividualprescriptionasameansofhandling
itbutalsoitissomethingwedontknowverymuchabout
Incontrolmeasuresyouwillfindtheflitguntheheadnets
andrepellentsbutscreensasaruleareratherlittleused
becausewhentheybuttonupahousetheretheyjustsealthe
windowsshutandletthemstaythatwayalthoughinthe
interioritgetshotbutitsratherashortseasonUsually
theyjustsweatitout

Therearenotverymanyplaceswherewecanusedrain
ageaswehaveboththefrostproblemandtheproblemof
justhowmanyacresonefamilycanaffordtodrainAir
planesprayingofcourseisthestandbyTheAirForceis
theonlyoutfitthathasarealprogramgoingForexample
upontheArcticslopethereisasmalloilwelloutfitwith
infinitebreedingallaroundTheyusedaC47spraying
aboutonehalfpinttoanacreof20DDTsolutionin
800footswathsTheysprayedabout25to36squaremiles
toatreatmentwhichisprettyexpensiveforalittleoutfit
likethatbuttheresultswerefairlygood

Thiswasasuccessfultreatmentbecauseevenseveralhours

lateryoucouldstillseethetowerInothercaseseven
thoughtheyputonatreatmenton35squaremilesthe
mosquitoesjustcameinsofastthattheyrantheplaneoff
thefieldWehadonefairlygoodcasewherewecould
watchprettywellrightalongsidealittleweatherstation
wherethemosquitoeswouldcomeincloudsthatyoucould
watchIna15milewindyoucouldseethemcomeallright
buttheycouldntquitemaketheturnandcomeback
againstthewindandbiteInatenmilewindtheydid
prettywelltheywouldcomebackandhookonManyof
themosquitoeswouldbeflyingcrosswindastheyflyin
alldirectionsbuttheydriftwiththewindthosethatare
goingwiththewindwillstillbemakingtheirfifteenmiles
anhourSotheyarenotveryhappyaboutthelargearea
sprayingexceptasanemergencymeasureformilitary
operations

Wedecidedmaybeitwouldbebettertotreat100square
milesoncethanitwouldbetotreat25squaremilesfour
orevenfivetimesSoa100squaremileplotwassprayed
andwegotafairlygoodlarvaecontrolbutwithinavery
shorttimeafterthatthemosquitoescameinfromtheout
sideSotheyputonanadulticidesprayanditworkedwell
butdidntholdupfortheseasonTheysprayedthat100
squaremileplotthreetimesIthinkitsjustamatterof
makingyourplotbigenoughsothatyoudonthavetokeep
eternallyatitbutyoucantfigureonanyseasonalcontrol
thereSomeofthecontractorshavetriedverysmallplot
sprayingsayalongtherailroadrightofwaybuttheyve
prettywellgiventhatupButthereisonesmallcooperative
groupatMcGrathwhichtookuptheircollectionrigged
upaplanewithaveryweirdsetofsprayequipmentsprayed
theirlittleareafourorfivetimesdoinglessthanasquare
mileandtheyareveryhappyaboutitandtheyhaveenough
moneyleftovertodoitagainnextyearImprettysure
thatifIdidittheywouldntbesatisfiedbutsincetheyare



doingitandtheydoitjustwhentheyneeditmaybethey
areallright

Wedidsomeworkwiththeheavygroundaerosolgenera
torsin1947AtValdezwheretheyhaveCulicoidesitwas
almostpracticalbutourdifficultyisthatreinvasionisso
tapidthatbythetimewecangetbackifitwasputonin
theeveningthenextmorningtherewasntcoverageenough
eventhoughweusedonehalfmilefrontsInatownwhere
youcantakeeachblockitmayworkprettywellbutthe
roadsinAlaskaarejustneverwhereyouwantthem

Oneofthethingsthathasbeendonerecentlyhasbeen
totrytodevelopagadgetsothatwecanjustsurroundan
areawithaspraythattheycanjustturnonwhenthemos
quitoesgetchewingthemuptoomuchthenturnitoffand
startitupagainbyandbyTheexperimentalmodelis
essentiallyacompressortosupplyairthroughhoseslaid
aroundanareawewanttoprotectwithlittlereservoirs
of20DDTplacedatintervalsThenozzleactsonthe
flitgunprincipleanditcanoperateatquitelowpressure
puttingoutjustaboutwhatanaerosolbombwouldputout
aboutonequartperhourofactualoperationThesehave
workedoutverywellingettingresultsinlimitedareas
3ttchasonconstructionjobswhereyoujusthangaseries
ofthesethingsaround

InAlaska wewanttogettheyoungfellowsinyoung
menandtheirfamilieswevegottocompetewiththe
ratherprosperousUnitedStatesandthatsnottooeasy
Thewomenandkidsgetitroughandtheyaretheones
thatwewanttotryandtakecareofandthatiswhatis
reallytheproblemtohandle

MrWashburnThanksalotWehavealittletimefor
afewannouncementsthatwewouldliketomakeIwould
especiallywishallofyoutoregisteroutsidesowehave
yournameDickPeterswouldliketomakereferenceto
ourbanquettomorrownight

MrPetersIwishtoremindyouthatwearehavinga
banquettomorroweveningtobeheldattheTownand
GownClubItmaynothavethetypeofprogramthatwe
furnishedlastnightbutwewillhaveaninterestingpro
grambecausewearegettingtheBoardsofTrusteestoput
itonTheyareonthespotandtheyvegottoproduce

Thetariffisthreedollarsperpersonwhichincludesthe
smorgasbordaverytastyarrayofthisandthatanddancing
tothemusicofGaryNottinghamanamebandinthisarea
betweenthehoursofnineoclockuntiloneinthemorning
OnlythreedollarsperpersonforeverythingThedeadline
foritisthreepmthisafternoonandwemustknowhow
manyaregoingtocomesowecanorderaccordinglyso
pleasepurchaseyourticketspreferablyinthemorningbut
attheverylatestbythreepm

MrWashburnThankyouDickWedontwantany
ofyoutoforgetthebusinessmeetingthiseveningwhich
isourAnnualBusinessMeetingoftheCaliforniaMosquito
ControlAssociationWeurgeyoualltobeinattendance
ItwillbehereinthisroomateightodockIbelieveitis

MrPetersItsaysseventhirty

MrWashburnWellwellsayseventhirtyandhope
wecangetstartedbyeightoclockAccordingtotheCon
stitutionanominatingcommitteewastohavemetand
postedatthebeginningofthissessionthenomineesfor
officersofthisAssociationforthecomingyearTheyhave

6

metandthenamesarepostedThereisoneoneachdoor
andelectionofofficerswillbetonighthereinthisplace

Letstakeabreakforrecessandrightafterrecesssay
aboutfiveortenminuteswewillhearfromourgood
friendfromUtahBobWilkins

RECESS

MrWashburnIdliketohaveoneparticularintro
ductionatthistimeIveaskedHaroldGraytomakethat
introduction

MrGrayPresidentEdandmemberswehavewithus
averyhonoredguestandvisitoragentlemanwhomIwas
veryproudtocallBossatonetimeHewasStateHealth
OfficerinCaliforniaaboutthetimejustprecedingthefirst
WorldWarandduringtheearlypartofitAtthattime
IwasunfortunatelyfoftheStateofCaliforniaStateDis
trictHealthOfficerintheNorthernpartofCalifornia
FromtherehewenttotheRockefellerFoundationand

becametheDirectoroftheInternationalHealthDivision
HewaswiththemforagreatmanyyearsAfewyearsago
heretiredandforthreeyearshewasaMedicalDirector
oftheUnitedNationsReliefandRehabilitationorganiza
tionHehasforagreatmanyyearshadakeeninterest
inandagreatunderstandingoftheproblemsofthecontrol
ofthediseasestransmittedbyarthropodsIwouldlikevery
muchtohaveDrWilburASawyerstandandsayhowdo
youdotoyousothatyouwillknowhim

DrWilburASawyerMrChairmanIwanttosaythat
Imetmanyofyoulasteveningindividuallyanditsareal
pleasuretomeetyouinagrauptodayIwantedfirstto
thankyouandparticularlyDrGrayandyourPresidentfor
theinvitationtoattendthismeetingandseesomeofmy
oldfriendsfromtheearlydayswhentherewerentany
mosquitocontroldistrictswhentheywerejustbeingstarted
InfactthathappenedataboutthetimeIbecameState
HealthOfficerandweweregreatlyencouragedbyitinour
healthworkandafterwardssomewhatdisappointedthat
mostofthemwereplacedwheretherewasnomalariaI
againthankyouallforthisinvitation

MrWashburnAgainwegooutofCaliforniabuttoa
verydoseandneighboringStateSomeofuslastyearhad
theenjoyablepleasureofvisitingtheminSaltLakeCity
andnowwehavethepleasureofhavingMrWilkinsgive
usalittlereportontheuseofnewinsecticidesinUtah
MrWilkinsthefloorisyours

MrRobertWilkinsFellowmembersoftheCalifornia
MosquitoControlAssociationitsapleasuretobewithyou
anotheryearandgetuptodateonyourpracticesIdidnt
comedownheretotellyousomethingnewbecausewe
learnfromyoupeoplewhenwecometotheseConferences
WehaveafewlittleinterestingproblemsthatIthinkwe
mightreporton



LARVICIDESINSECTICIDESANDADULTICIDES
USEDINTHECONTROLOFMOSQUITOESINUTAH

DURINGTHESEASONOF1949

ByROBERTAWILKINS

ManagerSaltLakeCityMosquitoAbatementDistrict

BoxELDERCOUNTY

DDTemulsionasalarvicidewasusedthroughoutthe
yearA5solutionwasappliedfrom150hpIronAge
sprayerpumphavingatankcapacityof200gallons
operatedat10gallonsperminutemountedon34tonFord
truckThepumpwasalsousedtofillthetankand150
feetofhighpressureneoprenehosewasmountedonareel
andusedtosprayunder500poundspressureTakingad
vantageofwinddriftthisfinemistcouldbesprayedlong
distancesfromtheedgesofpondsandlakes141200gal
lonsoflarvicidewasusedonfieldpoolsandthekillwas
reportedasnearly100 Thepresprayingofareasbefore
publicgatheringsinparksandinchurchyardsrequired
40000gallons

FLYANDEARWIGCONTROL

AgroupofinterestedcitizenspetitionedtheCounty
CommissionersandtheMosquitoBoardofTrusteesfor
flycontrolTheCountyfurnishedapowersprayerof100
galloncapacitycapableof400poundspressuretogether
with115feetofhighpressurehoseanothertruckand
sprayerwaspurchasedand28citiesweresprayedina
periodofsixweeksInBrigham1000residencesstores
barnsandchickencoopsweresprayedTheveryheavy
infestationofearwigswasfoundinthecemeteryA90
killwasmadewith212DDT10000gallonswasused
intheCounty1757farmbuildingsweresprayedwith
9352poundsof50DDTWettableatacosttothe
ownersof588740Theresultstousseemtobejustshort
ofphenomenalScreenswerenotneededandtheyards
couldbeusedinperfectcomfortThebeeownersand
expertsinthevicinitycametotheconclusionthattheDDT
residualsprayisnotharmfultohoneybees

LARVICIDINGGNATLARVAE

ThisworkwasundertakenbyDrDonMReesand
JamesVSmiththeDistrictassistingwithjeepequipment
andlabor

ThebitinggnatHoloconopskerteszivaramericanus
CarterforsixweeksbeginninginthelatterpartofApril
isfarmoreannoyingthantheAedesdorsalisbreedingin
thesamevicinityThetreatmentofthegroundwithDDT
28gallonsofsolutioncontainingV2gallonof25 concen

trateor1poundDDTperacrewasapplied
ThefirstlarvaewerefoundMarch12thintheupper12

inchofsoilAbout250acreswerefoundtobeproducing
gnatlarvaeSoilsamplesweretakenatregularintervals
CultivatedgroundnearbyandthefilledsurfaceoftheSalt
LakeRefiningCodonotproducegnats17plots6x11
werestakedoutfortestinglarvicidestokillthelarvaeOne
plotwasleftuntreatedAllothersweretreatedwithvarying
strengthsofDDTandBHCbenzenehexachloridegamma
isomerThekillwasmadebyspreading1poundofDDT
in25to28gallonsofwaterperacre

TheDodge4wheeldrivetruckwasusedmountedwith
aBeansprayerpumptankcapacity150gallonsThesolu
tionwasconductedthroughan8sprayboomset18
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abovegroundwith6Teejets8001attachedusing150
200poundspressureThebuildingsweretreatedwith5
DDTemulsionappliedwiththepowersprayingequipment
intheDodgetruckThespraywasuseduntilthesurfaces
werethoroughlywetbutonlythelower2ofbuildings
andtankswhretreatedResidualDDTwasveryeffective
indestroyingfliesdeerfliesandothernoxiousinsects so

abundantin1948
Asmokeaerosolof7DDTcontent wasusedto

destroyadultgnatsfromthethermalaerosolsmoke gene
ratorontheexhaustoftheDodgetruckThismethodwas
usedfrromApril22ndthroughMaywhenneededThe
workmentestifytotheimmediaterelieflastingfor afew
hoursaftereachsmokescreenThesmokeaerosolis spec

tacularandamongtheworkmenhasexcellentpsychological
effects

Thegroundtreatmentwith1poundDDTperare re

sultedinnearly90killasdeterminedfromaccuratesoil
samplescontaininggnatlarvaebeforeandaftertheapplica
tionBeforetreatmenttheaveragenumberofgnatlarvae
per245cuinofsoilthebasisofallsamples was57
larvaeInadditiontothelarvalcountsthegnatproduction
inagivenareawasdeterminedbythetrapcatches

Nognatswerefoundaliveonthetreatedbuildings
Reportsfromtheresidentsandpersonneloftheindus

trialcompaniesindicatethecontrolwasveryeffective
MrWashburnThankyouMrWilkins
Iunderstandthatoneofourspeakersscheduledearlier

ontheprogramhasnowarrivedIdontunderstandhistitle
TheBestKnownSummerPlayground Ithoughtthat
CaliforniahadthatApparentlyCapeCodhasitand sowe

willhearfromOscarWDoanewhoisSuperintendentof
theCapeCodMosquitoControlProjectHehas comea

longlongwaytobewithushereinCaliforniaandIm
surethatwellbeinterestedtohearaboutanothersummer
playgroundMrDoane

MrOscarWDoaneIampleasedtobeherethismorn
ingandtobringgreetingsfromtheStateofMassachusetts

Whenthissubjectwasallottedtomeitwasthreedays
beforeIstartedoffonmyvacationandwehadbut very
littletimetopreparethispaperbutwedothinkthat
Massachusettsisthebestknownplaygroundinourpartof
theStates

MOSQUITOCONTROLINMASSACHUSETTS
BESTKNOWNSUMMERPLAYGROUND

ByOSCARWDOANE

SuperintendentCapeCodMosquitoControlProject

MosquitocontrolinMassachusettshascomealongway
inthepasttwentyyearsThefirstMassachusettsMosquito
ControllegislationwasenactedbytheGeneralCourtin
1929InhabitantsofCapeCodwhohadsufferedboth
physicallyandfinanciallyfromthedepredationsofthese
viciouspestswerenotslowtoactoncethemeansfor
retaliationweremadeavailableWithinoneyearafterthe
passageofthisActpublicspiritedcitizenshadrallied
aroundtheCapeCodChamberofCommerceinpreparation
foraggressiveactioninMay1930legislationwasenacted
authorizingtheformationofaCapeCodMosquitoControl
Projectaplanwaspromulgatedtoraisefundsbyprivate



subscriptionanexperiencedcontractorwasobtainedand
bytheendof1930approximately1170000feetofmos
quitocontrolditchinghadbeeninstalledonthesaltmarsh
whichwastheprincipalsourceofmosquitoes

The1930accomplishmentsrepresentedthefirstcoopera
tiveactionagainstthemosquitohordeswhichannually
overrantheCapeDuringtheensuingyearstheattackon
thesemosquitoinvaderswasintensifiedandatthepresent
timethe20000acresofsaltmarshwhichfringeCapeCod
containadrainagenetworkcomposedof1500milesof
mosquitocontrolditchesInadditionthe1200freshwater
swampstotallingmorethan2500acreswhichinthepast
producedMansoniaperturbansabundantlyeitherreceive
mosquitocontroltreatmentorareunderconstantsurveil
lance

AftertheterminationofWorldWarIIandtheadventof
DDTourmosquitocontrolprojecttookonanewlook
Althoughwecontinuedtoaddsomeminordrainagefacil
itiesfromtimetotimeandconductedoursaltmarshditch
maintenanceprogramasintheearlierdaystheintroduction
ofDDTintooursprayscheduleresultedinareorganization
ofourpersonnelandtheacquisitionofmoremodernequip
mentAlthoughthesechangescreatednewproblemsthey
werefaroutweighedbytheimprovementsinoperationand
theincreasedeffectivenessofthenewercontroltechniques

Wearewellonourwaytowardthesolutionofthesenew
problemssomeofwhichareasfollows1ourdifficulty
withtheoldtype312gallongalvanizedmanualspraytanks
whenevertheywereusedasameansofdistributingDDT
asanemulsionorasolutionwhichcontainsasolventother
thanoilWehavefoundthattheemulsifiersandmanyof
thespecialsolventsreadilydestroyedrubbervalvesand
alsohadadeterioratingeffectupongalvanizedsurfaces
Wehavenotedalsothatnozzlecloggingbecamemore
frequentbecauseofthefinernozzleorificeusedwithDDT
spraysAsaresultofthesedifficultieswearepreparedto
adopta2galloncopperspraytankhavingaballandspring
valveatthebaseoftheairpressurecylinderandanozzle
rackonthesideofthetankPlacingnozzlesinsuchracks
aftereachsprayingoperationeliminatesmuchoftheclog
gingwhichresultedpreviouslyfromcontactofthenozzles
withtheground

2Experiencehastaughtusnottodependuponliquid
DDTformulationswhichhavebeensubjectedtolowtem
peratureswhileheldinstoragethroughthewintermonths
TemperaturesintheCapeCodareagotozeroandbelowat
timesWelookwithsuspicionalsouponformulations
whichhavebeenstoredforlongperiodsinmetalcontainers
TherehasbeennodifficultywithDDTtechnicalgrade
orDDT50wettablewhichhasbeencarriedover
fromoneseasontothenext

3WearesoldonDDT50wettableforusein
prehatchtreatmentsparticularlyoncranberrybogslocated
inthesandduneareasHoweverDDT50wettable
requiresconstantagitationforeffectiveuseItfollows
thereforethatthissuspensionisnotadaptableforhand
equipmentForDDTsuspensionsprayingwenowhave
a150gallonpowersprayerequippedwithanagitatorand
mountedona4wheeldriveDodgePowerWagonWith
thisunitoneneverworriesaboutroadwayssoftgoingor
lackoftraction
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4Intheolddaysallthemenonmosquitocontrol
workparticipatedinoilingoperationsTodaybecauseDDT
sprayingrequiresamorethoroughknowledgeofmosquito
controlandmoretechnicalknowledgeofthespraymaterial
anditslimitationswehavetrainedaspecialsprayingcrew
tooperatethehydraulicsprayingequipmentandanotherto
operateourTIFAfoggingunit

FromthetimewhentheCapCodProjectwasinitiated
untilDDTbecameavailablewehadfacedcertainmosquito
conditionswhichhaddefiedsolutionTheseinvolvedeither
afinancialconsiderationdifficultterrainconditionsorthe
somewhatuniquehabitsofaparticularspeciesSomeof
themoreaggravatingoftheseproblemsweresolvedshortly
afterDDTbecameavailablebecauseoftheDDTresidual
effectanditsefficacyasanadulticideOursuccessfulpre
hatchresidualtreatmentshavebeenverygratifyingsince
useofthistypeoftreatmentextendsthesprayoperation
periodallowsanalmostcontinuoususeofourhydraulic
sprayequipmentandprovidesforalevelingoffofspraying
activitiessothatwearebetterabletoprovideyearround
employmentforthespeciallytrainedcrewInadditionpre
hatchsprayshavemadepossibletreatmentoffreshwater
swampsduringperiodswhentheyaremostaccessible
Althoughwehaveexperiencedsomesuccesswithsuch
treatmentonbrackishmarshareastheyhavefailedwhere
themarshisfloodeddailybythehightides

OnCapeCodmanyofthefreshwaterandbrackish
swampscontainextensivestandsofcatoninetailsThese
serveashostplantsforheavybroodsofMansoniapertur
bansAsyouknowlarvaeofthisspeciestakeoxygen
directlyfromthestemsofaquaticplantsItisunnecessary
thereforefortheselarvaetocometothesurfaceforair
Undersuchcircumstancestheoldertypelarvicidessuchas
oilandparisgreenwerenoteffectiveincontrollingthis
speiesBecauseofthedensestandsofcattailsitdidnot
appearpracticaltoattemptcontrolwithapplicationsof
DDTemulsionsAlthoughweanticipatedlittleifany
difficultyarisingfromtheeffectoftheprescribeddosagesof
DDTonotherformsofaquaticlifeitseemedevidentthat
lackofdispersionofthismaterialthroughthethicknetwork
ofrootgrowthwouldtendtorendertheemulsionineffec
tiveTherealsolutiontothisprobleminvolvedtwowell
knowncharacteristicsofDDTnamely1itsresidual
effectand2itsadulticidalqualitiesDuringtheoriginal
trialswelaiddownaresidualsprayonsurfacesmostreadily
usedasrestingplacesbyrecentlyemergedadultsThiscon
sistedofanapplicationofresidualDDTtothecattailsand
alsotothegrassyareasintheimmediatevicinityofthe
breedingsitesTheresidualtreatmentswerefollowedby
foggingoperationswithaTIFAfoggingunitwhenever
adultsbecameprevalentAstheworkprogresseditbecame
evidentthatfoggingalonewouldprovidereasonablecontrol
ofthispest

Todatewehaveturnedtoairplanesprayingonlyina
fewisolatedinstanceswhereemergenciesaroseratherun
expectedlyTheseoccurredinArmybombingareasor
wherethebreedingareascouldbereachedonlybytrans
portationbywaterInthelatterinstancesairplanespraying
provedlessexpensivethantransportationofacrewbyboat
toanislandorsandspitwheregroundcrewsusuallyen
counteredaseriesofdiscouragingobstacles

InanyattempttoevaluatetheprogressmadebytheCape
CodMosquitoControlProjectoverthepastfourorfive



yearsonemustgiveconsiderableweighttotheattitudeof
thepeoplemakingupthecommunitiesbeingprotected
Fromthisbasisalonewehaveconcludedthatthefavorable
commentreceivedfromlocalcivicorganizationsandstate
mentsmadebyvariousobservantindividualsjustify our

claimsthatthechangesinprojectorganizationandfield
operationpreviouslymentionedhaveprovidedmoreeffec
tivemosquitocontrol

MrWashburnIseeyourplaygroundshavemosquito
problemsthesameassomeofoursdo

IhaveaspecialpapertoinsertatthispointItisrather
shortbutIthinkitispertinentanddefinitelytothepoint
BillReevesisgoingtopresentashortpaperonsomework
thatwasdoneintheKernMosquitoAbatementDistricton
theeffectofDDTupontheeggsofAedesdorsalis

DrWilliamCReevesWecantquitesaythatallthis
wasdoneintheKernMosquitoAbatementDistrictThis
isaverybriefabstractofRichardHayesMastersThesisat
theUniversityofUtahHoweverArtGeibandIdidstart
DickoutinthisprobleminKernCountyandthematerials
usedinthisstudyareallmaterialsfromKernCountyasfar
asmosquitoesareconcerned

WesuggestedthisproblemtoDickbecausewethought
itwouldbeoneofconsiderableimportancetocontrol
operatorsThetitleisTheEffectofDDTupontheEggs
ofAedesdorsalisandAedesnigromaculisTheresultsand
conclusionshereinaretakenfromtheThesisbearingthe
sametitleThisproblemwasproposedtodeterminethe
effectofDDTupontheviabilityoftheeggsofAedes
dorsalisandAedesnigromaculisTherearenorecordsto
dateofsuccesfulattemptstocontrolmosquitoeswithchem
icalswhilestillintheeggPublicationsconcerningpre
flightcontrolcontinuetoindicatetheresultsofthestudyin
termsoflarvae

THEEFFECTOFDDTUPONTHEEGGS
OFAEDESDORSALISMEIGEN

ANDAEDESNIGROMACULISLUDLOW
ByROHAYS

Thisstudywasundertakenasathesisproblemforthe
degreeofMasterofScienceattheUniversityofUtahThe
resultsandconclusionshereinaretakenfromthethesis
bearingthesametitle

Thisproblemwasproposedtodeterminetheeffectof
DDTupontheviabilityoftheeggsofAedesdorsalis
MeigenandAnigromaculisLudlow

Therearenorecordstodateofsuccessfulattemptsto
controlmosquitoeswithchemicalswhilestillintheegg
stagePublicationsconcerningprefloodingcontrolcontinue
toindicatetheresultsofthestudyintermsoflarvalcounts
anddonotrefertoanovicidaleffect

Themosquitoeggsusedduringtheexperimentwere
obtainedinthelaboratoryfromengorgedfemalesofthe
givenspeciesTheeggsremainedviableondampcellu
cottonpadsplacedwithinstenderdishesEggswhichwere
allowedtodrycollapsedandtheembryossubsequentlydis
integrated

TheeggsweresprayedinbatchesoftwentyEach
concentrationofDDTappliedwastestedatexposurerates
of148168and336hoursForeachlotofeggsexposed
totheDDTandoilmixturetherewasacorrespondinglot
exposedtoanoilcontrolundersimilarconditionsDDT
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wasappliedinamountsequivanentto315and10pounds
peracreForeachbatchofeggsofthesameagegroupa
lotwassubmergedwithoutpreviousexposuretoeitherDDT
oroil

Viabilityoftheeggswasdeterminedbyhatchingsand
bydissectionsEmbryoswhichwereactive wererecorded
asbeingviable

Inthesetrialsinvolving854Adorsaliseggsand1014
Anigromaculiseggsnosignificantovicidaleffectwasob
servedSinceapplicationsofDDTatconcentrationsgreater
than100poundsperacrewouldbeinmostcasesneither
feasiblenoreconomicallypracticableDDTcannotbe con

sideredtobeaneffectiveorpracticalovicideforthese
species

MrWashburnIdontknowwhetherweshouldtitle
MrLindquistasthemanfromOregonortheLakeCounty
GnatManbutanywayheishereandhewillpresentthe
paperfromOregonaswellasthefollowingoneonreports
onrecentresearchoftheCorvallisLaboratory

MrLindquistMrChairmanladiesandgentlementhe
daybeforeIleftCorvallisIreceivedaletterfromMr
ArthurWoodyaskingifawouldreadhisreportatthis
meeting

ThisisthereportofthePortlandOregonMosquito
Association

REPORTFROMPORTLANDOREGON

ByARTHURHWOODY

SupervisorBureauofInsectControl
CityofPortlandOregon

Owingtoadverseconditionsweareunabletoattend
yourMosquitoControlConferencethisyearWehope
thoughthatourlittlereportcanbereadastherearemany
questionsthatwewouldliketohaveansweredandweare
inhopesthatsomeofyouwillwriteandgiveusthe
answers

Aswehavereportedinpreviouspapersthecontrolof
mosquitoesthroughtheuseofscientificmethodsisinits
infancyhereinPortandandvicinityHoweverourefforts
thepastthreeyearshavebeensoeffectivethatmoerad
ditionalareasareaskingforourservicesthanweareat
presentequippedtohandle

OurterritorynowconsistsofthreecountiesinOregon
andthreecountiesontheWashingtonsideoftheColumbia
RiverThisconstitutesanareaofapproximately250square
miles

Ourorganizationdiffersgreatlyfromtheabatementdis
trictsofCaliforniaforexistinglegislationprovidesthat
citiesmaycontractwithcountygovernmentstoabatemos
quitonuisanceandpursuanttosuchlegislationtheCityof
Portlandcontractstodotheworkofanycountiesormuni
cipalitieswishingcontrolworkdoneThistypeofadmin
istrationpresentssomedifficultiesnotexperiencedinan
abatementdistrictasvariouscountiesbudgetandfiscal
yearsdonotcorrespondwhichmakesitalmostimpossible
forustoplanourcontroluntilthemosquitoseasonis
practicallyuponusNeverthelessexcellentresultswere
obtainedlastyear

Ourmosquitoseasonstartswiththefirstspringfreshets
inboththeWillametteandtheColumbiariverswhich
usuallyoccurtheearlypartofMayrecedingduringthe



lastweeksofJuneandfirstweeksofJulyItisduringthis
periodthatwehaveourheavyhatchingofAedessticticus
lateralisandaldrichiAvexansandAincrepitus

AsthesummeradvanceshatchesofCulexpipiensC
tarsalisCulisetaincidensAnophelesmaculipennisfree
borniandApunctipennisappearandwiththesespecies
ourcontrolworkcontinuestothelatterpartofSeptember

Becauseoftheroughcharacteroftheterrainwhereour
workiscarriedontheairplaneisstillourprincipalmeans
ofdispersalofinsecticidesusingbothexhaustaerosol
whichhasprovedtobethemostefficientmeansofcon
trollingareasdenselycoveredwithunderbrushandbooms
whichweuseinopenareaswhereexhaustaerosolisnot
aseffective

Wehaverecentlypurchasedanewairplane anall

metalNorthAmericanAT6whichweareequipping
withalargetankintherearcockpitandwearealso
utilizingoneofthe55gallongasolinewingtanksforour
insecticideThisisthefirstAT6equippedforaerial
sprayinginthisareaandwehavehighhopesofitsproving
tobesuperiortothesmalleraircraftformerlyusedinthis
typeofworkinthisvicinity

WemakeextensiveuseofthePlumbersNightmarein
andaroundourlargehousingprojectsandsimilarlocations
whenandifadulticidingisnecessaryWeevenhavea
PlumbersNightmareonamotorcyclewithsidecarandit
reallyputsoutanamazingamountofinsecticidefogfor
suchasmallunitWehaveourLawrenceAeroMistand
makefrequentuseofitforbothlarvicidingandadulticiding
insmallerareaswhereairplanecontrolisnotfeasibleThe
2000gallontanktruckwithpumpthatwegotfromthe
WarAssetsAdministrationhasspeededourloadingopera
tionsandprovidesplentyofinsecticideforadayswork

Fromnumeroussectionsofthecountryreportshavebeen
filteringintotheeffectthatmosquitoesandinsectswhich
haveoveraperiodoftimebeentreatedwithDDTare
settinguparesistancetothatinsecticideandaredeveloping
animmunityhithertounknownButalreadyinourownarea
wehadnoticedsignsofsuchresistanceandwithoutwaiting
forreportsfromotherpartswebegantoworkonanew
formulawhichwouldprovideaninsecticidalagentcalcu
latedtodefeatthehostileimmunitywhichwouldotherwise
renderourcontrolworkotioseWehopetobeableto
reportmorefullyonthisnextyearafterwehaveseenthe
resultsInthemeantimewewouldappreciateknowingwhat
experienceifanysomeofyoumayhavehadwiththis
conditionandwhatstepsmayhavebeentakentocombatthe
evilwhichthreatensourwork

Althoughweareunabletoattendtheconferencethis
yearwearejustasintenselyinterestedaseverandwould
appreciatehearingwhatyoucantellusofnewdevelopments
inthefieldofapplicationequipmentandnewtechniques
devisedinapplicationofinsecticides

Canyoutellusofanynewpublicationsthatmaybeof
interesttousWewishtocontinueourassociatemember
shipanddesiretocontinuereceivingyourpublicationTHE
MOSQUITOBuzzwhichisavidlyreadbyallmembersof
ourstaff

Wewouldliketothankyouforallpastconsiderationand
fortheinvaluableassistanceyouhaverenderedusItisto
beregrettedthatwecannotappearinpersontoextendour
heartfeltthanksbutwedoofferourwarmestwishesforthe
continuedsuccessoftheassociation
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MrLindquistMrYatesamemberofourstaffand
myselfhavepreparedashortpaperonsomerecentresearch
attheCorvallisLaboratoryInthisdiscussionwewilldeal
withafewofthemosquitoesthatwehavebeenworkingon

Alargeshareofourworkisonthesheeptickdeerfly
houseflyandcattlegrubandwetrytofoolalittlebitwith
cattlelicealsoBesidesthatwedoconsiderablelaboratory
testingbutwehavealittleinformationherethatmaybe
ofvalue

SOMERECENTRESEARCH

ONMOSQUITOPROBLEMS
ATTHECORVALLISOREGONLABORATORY

ByARTHURWLINDQUISTandWWYATES

USDAAgrResAdmBureauofEntomology
andPlantQuarantine

Afewofthemosquitoproblemsbeinginvestigatedatthe
CorvallisOregonlaboratoryoftheBureauofEntomology
andPlantQuarantinewillbediscussedinthispaper

NEWINSECTICIDES

Inthesearchforbetterinsecticidesformosquitocontrol
newmaterialsarefirstcomparedwithDDTandother
chlorinatedhydrocarbonsinthelaboratoryThesecompara
tivetestsaremadeasthecandidatechemicalsorinsecticides
becomeavailablefromcommercialcompaniesorother
laboratories

Testsareusuallyconductedinbeakerscontaining400ml
ofwatertowhichthedesiredamountofchemicaldissolved
inacetonehasbeenaddedFourthstagelarvaeareplaced
thereinandmortalityreadingsmadeafter24and48hours
FloodwaterAedesAedesdorsalisMeigsnowwaterAedes
andCulextarsalisCoqaregenerallyusedFloodwater
AedesmosquitoesareamixtureofAsticticusMeigand
AvexansMeigTheproportionofthesetwospeciesvaries
indifferentsoilsamplesbutaneffortismadetousesamples
containingeitherabout50ofeachspeciesorabout90
ofonespeciesOfthetwospeciesAsticticusissomewhat
easiertokillwithDDTSnowwaterAedesincludeA
communisDegAhexodontusDyarandAcinereusMeig

Soilsamplestakenfromareaswhereeggsareknownto
bepresentaredriedandasuitableamountisfloodedwith
watertocausetheeggstohatchThelarvaearerearedin
pansataconstanttemperatureof80Fandfedfinely
grounddogfoodcontaining20bloodalbumin

FewinsecticideshavegivenbetterresultsthanDDTon
floodwaterAedeslarvaeDieldrinaldrinheptachlorand
parathionhaveprovedupto212timesastoxicDieldrin
gaveasgoodkillat0002ppmasdidDDTat0005
ppmLindanewasconsiderablylesseffectivethanDDT
butwasonlyabouttwiceastoxicastechnicalbenzene
hexachloridegammaisomer128 eventhoughitcon
tainsaboutseventimesasmuchofthegammaisomerThe
newsyntheticpyrethrinlikematerialdi2allyl4hydroxy
3methyl2cyclopenten1esterwithdicistranschrysan
themummonocarbolicacidwasnotsoeffectiveasthe
naturalpyrethrins



EFFECTOFTEMPERATUREONTHETOXICITYOF

INSECTICIDESTOMOSQUITOLARVAE

Theeffectoftemperatureontheinsecticidalactionof
DDTandotherchlorinatedhydrocarboninsecticidesagainst
fliesandotherinsectshasbeenstudiedbyseveralinvesti
gatorsFanChengandRichards1948demonstratedthat
DDTismoreeffectiveagainstAedesaegyptiLatlow
temperaturesthanathightemperaturesHoffmanetal
1949showedthatDDTTDEandmethoxychlorcon
sistentlyknockeddownandkilledhousefliesfasterat70
Fthanat90andthatheptachlorparathionchlordane
toxapheneanddieldrinweremoreeffectiveat90

RecentworkatCorvalliswithtwelveinsecticideson
twospeciesofmosquitolarvaehasshownthattheeffective
nessoftheinsecticidesvariesconsiderablywhenthetests
areconductedatdifferenttemperaturesToxaphenedieldrin
andparathionweremoreeffectiveat90thanat5560
butalltheothersweremoreeffectiveatthelowertem
peratureTable1 Thesefindingshaveapracticalsig
nificancesincewaterinwhichlarvaebreedinnature
rangesfromlowerthan50to95andsometimeshigher

MOSQUITORESISTANCETOINSECTICIDES

InFloridasaltmarshmosquitoeshavedevelopedare
sistancetoDDTandinCaliforniamosquitocontrolopera
torsarenotobtainingthecontrolwithDDTthattheyhave
inthepastApparentlyitisonlyamatteroftimebefore
resistancetoDDTwillbesopronouncedthatthecontrol
ofmosquitoeswiththisinsecticidewillnotbepractical
Thequestionisthen Whatcanbedoneinmosquito
controlIthasbeenstatedthatwhenaninsecticideDDT
becomesnoneffectiveanothersuchaslindaneorchlordane
shouldbesubstitutedReportsindicatethatthisprocedure
hasnotworkedverywellinpracticalflycontrolHowever
otherinsecticidesshouldcertainlybetriedincaseswhere
mosquitoesareresistanttoDDT

Oneoftheneedsappearstobeanexactevaluationofthe
resistanceinvariouscountiesordistrictsPerhapsthebest
waytoobtainacloseevaluationistocompareinthelabora
torybothlarvaeandadultsfromintensivelytreatedareas
withthosefromuntreatedareas

Ifmosquitoescontinuetodevelopresistancetoinsecti
cidestheircontrolinthefuture34yearsmaybecomea
discouraginganddifficultproblemTheuseofoilsalone
mayagainbenecessaryFortunatelythismethodofcontrol
wasgreatlyimprovedin1943justatthetimeDDTcame
intoprominenceKnipling1943reportedthatwithoil
emulsionstheamountofoilnecessaryforcontroloflarvae
wasreducedfrom2040gallonstoabout6gallonsperacre
Furtherresearchalongthisline iedeterminingthebest
oilsthebestwettingagentsandthepropermixturesof
thesematerials mayyieldinformationthatwillmake
mosquitocontrolpracticaleventhoughthepresentinsecti
cideseventuallyfailTheCorvallislaboratoryisdirecting
itseffortstowardstheimprovementofoilemulsions

FIELDTESTS

Thepressureofotherprojectsduringthepastyearleft
littletimeforfieldworkOnetestwillbereviewedhow
everAcommercialoperatorsprayedbyairplaneabout300

11

acresadjacenttoDiamondLakeinOregonanareainthe
highmountainswheresnowwatermosquitoesareprolific
Mostofthebreedingisina100acremarshatthesouthend
ofthelakealthoughscatteredareasonthewestandnorth
alsocontributetotheproblemTheplaneusedwasaStear
manbiplaneequippedwithanunderwingboomsystem
suchasisusedforweedcontrolAllexceptsixnozzles
werecappedandapproximately11quartperacrewas
deliveredina50footswathThesprayformulawas15
ofTDE15ofmotoroilSAE40and70ofShell
Solvent42apetroleumaromaticsolventAsmallamount
ofTritonB1956 phthalicglycerylalkydresinwasadded
asaspreadingagentTheareawassprayedat650amon
May20Theairtemperaturewas375Fandthatofthe
lakewaterwas42 Theskywasovercastandrainthreat
enedApproximatelyhalftheareawascoveredwithsnow
andlargenumbersofmosquitoeggshadnothatchedIn
theopenwaterofthemarshthereweremillionsoflarvae
inallstages

Excellentcoveragewasobtainedundertreesonthesouth
meadowbutnotonthenorthwestsideofthelakeHow
everallthelarvaeweredestroyedwithineighthoursatall
placescheckedSurveysseventothirteendayslatershowed
afewsmallspotswherelarvaeweredevelopingThe over

allcontrolwasestimatedasatleast90 Checksonadult

incidencemadeonJuly10showedjustasmanymosquitoes
ashadbeenfoundthepreviousyearTheresults weredis

concertingsinceithadbeenestablishedthatahighdegree
oflarvalcontrolwasobtainedApparentlythere wasex

tensivemosquitobreedingoutsidethetreated areawhich

hadnotbeenindicatedinprevious surveysNevertheless
itisclearthateverymosquitobreeding areamustbede

terminedorasolidblockofsufficientsizemustbesprayed
thoroughly

Table1Effectoftemperatureonthetoxicityof
variousinsecticidestofloodwatermosquitoes90
Aedessticticus10Avexans

Insecticide ppm
DDT

TDE

Methoxychlor
FluorineanalogofDDT
Heptachlor
Benzenehexachioride

gammaisomer128
Lindane

Toxaphene
Chlordane

Dieldrin

Aldrin

Parathion

Untreatedchecks

Percentmortality
Concentration in48hoursat

0005

001

001

001

00033

001

0005

001

001

00025

00025

00025

55F

83

51

93

44

52

86

37

37

46

43
26

43
11

1111trichloro22bispfluorophenylethane

90F

29

35

30

7

24

40

29

57

60

76
75

76

6



LITERATURECITED

FanHVTHChengandAGRichards1948
ThetemperaturecoefficientsofDDTactionininsects
PhysiolZool211 Incomplete

HoffmanRobertAandArthurWLindquist1949
Theeffectoftemperatureonknockdownofhouseflies
MuscadomesticaLexposedtoresiduesofseveralchlor
inatedhydrocarboninsecticidesJourEconEnt426
89193
KniplingEFCMGjullinandWWYates1943
AnewoilemulsionmosquitolarvicideUSBurEntand
PlantQuarE5874ppProcessed

MrLindquistWearejustbeginninglaboratorystudies
onthepossibilitiesofusingradioactivetracersinstudying
theflightrangeofmosquitoesThematerialthatweare
usingisphosphorus32whichissuitableforthereasonit
hasashorthalflife142daysThemeansofdetermining
whetheramosquitowastreatedofcourseisveryeasyby
theuseofappropriateinstrumentssuchastheGeiger
MullercounterThebigtroubleisgoingtobeHowcan
wecollectmosquitoesinbignumbersAedesforexample
dontgotolightstoowellanditmaymeanthatwewilluse
animaltrapsIdontthinktheyworkverywellsoitmay
havetobeperhapsfifteentotwentyfellowsoutcollecting
mosquitoesfromtheirpersonsWehaventgonefarenough
toknowwhatcanbedoneWedontknowwhetherthe

AtomicEnergyCommissionwilltakeadimviewofour
usingitinthefieldTheyareverycautiousTheymight
saynocompletelyalthoughtheymightgoalongiftheex
perimentiscarriedoninanarearemovedfromhuman
beingsIjustthoughtIwouldmentionthatbecausewe
thinkasidefromthetracerpartofityoucandosomevery
interestingthingswiththesenewradioactivematerials
Idontknowhowimportanttheyarebutyoucanmake
dissectionsandfindwherethestufflodgesandwithour
houseflyworkwethinkitmightbepossibletorearacolony
thathadsometypeofdeformitythatwewishallnatural
flieshadIdontknowwhatweddoaboutitbutthereis
thatpossibilityanyhow

MrWashburnWeregettingjustalittlebitbehind
scheduleImwonderingwhetheryououghttoremainor
trytoactuallygetbacksharplyatoneoclockOurnext
speakerwillneedatleastonehalfhourinordertopresent
hispaperDoyouwanttogoonAllrightDrHuwhois
ChiefoftheBureauofMosquitoControlDepartmentof
HealthTerritoryofHawaiihascomealongwaysandIm
surewellhavesomethingveryinterestingtolistento
DrHu

DrHuWehaveaplaygroundareatooMrChairman
andfellowmosquitocontrolworkerswewishtothankyou
foryourinvitationextendedtoustocometoattendyour
annualmeetingIbringtoyouourAlohafromthemosquito
controlworkersinHawaiiIwilljustshowafewslidesto
givesomeideaoftheproblemsthatweareupagainstin
theIslands

Ourmosquitocontrolworkseriouslystartedfrom1943
duringthewarwhenwehadanepidemicofdenguefever
andthePublicHealthServicesenttousCaptainArveDahl
andalsoProfessorUsingersoweareindebtedtoyou
CaliforniansforstartingtheballrollinginHawaii

RightnowwehaveateamoftwentyeightOnespecies
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Aedesaegyptiwearetryingtocontrolarehousehold
breedersbreedersincontainers theyneverbreedin
groundwater andtheyaredaybitingmosquitoesAn
otherofourdaybitersisthisorientalformfromtheOrient
andSouthPacificItsAedesalbopictusFortunatelyyoudo
nothavetheseformsinCaliforniaBothofthesedaybiters
carrydengueandexperimentallyAedesalbopictuscancarry
yellowfeverOurworkisreallybackyardworksotospeak
housetohouseinspectionInspectioneducationandcor
rectionWehaveonlyoneothermosquitoinHawaiithe
Culexquinquefasciatuswhichyoualsohavehereinthe
southernpartofCaliforniaWehaventpaidmuchatten
tiontoCulexuntillastyearIbelieveitwasatoneofyour
annualmeetingsherewhenDrHammonreportedthat
JapaneseBencephalitishadoccurredinGuamover2000
milesawayWellitappearedinourpaperinHonoluluand
itcertainlyscaredtheLegislaturewhichwasinsessionat
thetimeItgavequiteaboosttomosquitocontrolThis
Culexbreedsingroundwateraswellasincontainersso
Iguesswehaveanotherproblemonourhands

ThisistheCityofHonoluluwiththeharborItsaview
lookingdownfromalittleextinctvolcanorightbackof
thecitycalledPunchBowlandyounoticetheamountof
vegetationthroughoutthecitythatswhatsbreedingthese
daymosquitoessomuchEverybodyhasgardensandeven
shopsandstoreswithanylittlespacebehindthemtryto
keepsomepottedplantorrockerysoyouhaveplentyof
backyardsanditsaproblemtryingtokeepdownthe
breedingofthesemosquitoesOfcoursetheideaisto
reducetheoccurrenceofthedaybitersAedestolessthan
5ofthepremisesthroughoutthecityWehaveabout
50000premisesDuringtheepidemicwehadaforceof
398inspectorsandtheycompletedonecydeofinspection
andcorrectionintendaysNowwehaveaforeoftwenty
eightandittakesustwoandahalfmonthstofinishone
cydebutwiththeuseof2DDTweareabletokeep
theAedesindexdowntoabout1

ThisislookingtowardWaikikiBaywithDiamondHead
inthebackgroundfromthesameangleYouseethecityis
quitewidespreadandwehavebreedingalltheyeararound
NowIturnedthecameraaroundandwearelookingtoward
thesemountainousregionsYouseeaseriesofvalleyswith
thecityextendingtoandalsoupintothesehillsThisis
theNationalCemeteryrightinthecraterofthePunch
BowlithasjustbeencompletedInthesevalleysyouhave
heavyrainfallinfactitrainsalmosteverydaysothat
makesquiteaproblemwiththecontainersandanother
problemwehavewiththesewaterplantsandtreeholes
NowAedesaegyptiisratherparticularitonlybreedsin
containerssoIthinkweprettynearlyeradicatetheAedes
aegyptifromourroutineworkItsonlyconfinedtoa
smallareainthecitynowbutAedesalbopictusbreedsin
anywaterheldintheleafbaseofplantsorintreeholes
aswellascontainersandextendsrightuptotheforestand
themountainsThatmakesitaproblemtoeradicatethat
Aedes

Wehavemanytropicaltreeswithrootsholdingwater
andinHonoluluwedonothaveadrysummerlikeyouhave
hereIrememberwhenIwasastudentweusedtogoto
MtTamalpaiscampingwedidntbringatentalongwe
sleptundertheskiesbecauseitneverrainsbutoverthere
wehavewhattheycallliquidsunshineItrainsandpours
foraboutfifteenminutesanditsoversoweseldomcarry



anumbrellaorraincoatalongwejustgetundersome
shelterAfterafewminutesitsoverandafterawhileyou
seeitcomingagain

ThesearebreedingplacesofAedesalbopictuslikethese
palmswhichholdalotofwaterSomeoftheseleafbases
holdaboutahalfpintofwaterThesearespiderlilies
duringthedengueepidemicitwasastateofemergency
andwehadtochopallthesedown

TheseplantsarecalledtheElephantsEarThatholds
quitealotofwaterOfcoursewhenyoudustsomepowder
intherethenewleaveskeepcomingonupItsquitea
jobkeepingtrackoftheseplants

TheysayHawaiihassugarandpineappleasthemain
industriesbutthefourthindustryistropicalflowersand
thethirdoneistouristsEvreybodygoesinfororchidcul
turethereYoudontneedaglassgreenhousejustalath
houseisenoughInfactyoucangrowthemrightoutin
theopenunderthetreesWefindwatergatheringonthese
anttrapsbreedingtheAedesmosquitoes

Ourcontrolworkactuallyiscenteredonlyinthecityof
Honoluluwherehalfthepopulationoftheislandisandalso
inthesecondlargestcitythatsHilothatsonanother
islandwherethepeoplegotoseethevolcanoThereason
whyweconcentrateonlyinthesetwocitiesisbecause our

mainpurposeistotrytopreventanepidemicofinsect
bornediseaseThesearethetwoportswherecasesofinsect
bornediseaseswouldcomeinsobyreducingthedensities
ofAedesmosquitoestotheextentthatifanycasecamein
wewouldnothaveenoughmosquitoestheretospreadan
epidemicweprotectthewholeterritory

WehavethecanoeproblemandtheboatproblemWhen
theraincomesandtheydontusethecanoeoftenenough
thatsanicebreedingplaceYouhavethousandsofAedes
larvaeinthereWeteachthemtocoverupthecanoesThe
cocoanutisanotherproblemTheratseataholethrough
thecocoanutandwatergathersinsidecocoanutshells

WithourCulexmosquitoagroundbreederofcoursewe
trytouseGambusiaasmuchaswecanotherwisewehave
todosprayingworkInthesugarfieldswhenthewateris
notrunningintheirrigationditchesthatsthewayalot
ofCulexbreedbutwehavenoproblemwiththepineapple
fieldsbecausetheyarehighuponthemountainThey
dependonlyontherainfallnoirrigationwater

TheCityofHonoluluisthebiggestcityintheworld
itextends950milesdowntotheIslandofPalmyrawhichis
inthecityandcountyofHonoluluThateclipsesLos
AngelesinsizeWehavetogivesomeservicetoPalmyra
aswellPalmyrareallyisadreamofaHollywooddirector
ofwhatatropicalislandshouldbeBeforethewarwehad
nomosquitoesinPalmyratheywerebroughtinduringthe
warThatshowshowmuchmosquitoesaremigrating
acrossthePacificandweareonthelookoutforthat

WefindCulexquinquefasciatusherebutsofarthats
theonlyoneEvidentlyitfeedsonbirdstheyhavemillions
ofthesebirdssotameyoucanalmosttouchthemWhen
Iwasdowntherelastyeartherewereonlyabouteighty
peopleinthewholeislandNowIthinktherearehardly
anybecausetheCivilAeronauticsAdministrationhasmoved
outItsjustadesertedislandnowThecocoanutcrabs
eatholesthroughthecocoanutsyouseepilesofthese
cocoanutsalloverthegroundwithholesandwaterinthem
andsomeofthembreedingmosquitoesThatsaproblem
DiseasebearinginsectsaretravelingacrossthePacificata
morerapidpaceItwasjusttwoyearsagothatProfessor
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ReevesfoundAnophelesalbopictusinGuamforthefirst
timeandalsoinWakeIslandhefoundAedesaegyptiand
CulexquinquefasciatusalsoSotheCivilAeronauticsAd
ministrationaskedustocooperatewiththeminthework
ofclearingupsomeofthesesteppingstonessowereex
tendingourworktoWakeIslandandMidwayanddoing
somethinginGuamandPalmyraCantonandmaybedown
inSamoaThethingistogetafterthemosquitoesbefore
theygettoHawaiiInfactwehavetoactasascreento
keepthesediseasebearingmosquitoesfromgettingto
California

WehavenoAnophelesinHawaiiyetveryfortunately
WehavemalariacasesinboyscomingbackfromGuadal
canalandItalysoweretryinghardtokeeptheAnopheles
outoftheIslandsbecauseoncetheygetinImsurethey
willbreedFilariasisisanotherthingweareveryconcerned
aboutnowTheresateaminFijiworkingonitand
anotherNavyteaminSamoaandinNewCaledoniaThey
areallworkingonfilariasisWehavesomeSamoanswith
itinHawaiiandwearetryingtokeeptheinfectionfrom
spreading

MrWashburnThankyouverymuchDrHuWhat
wouldyoudoifyouhadoursomefortyspeciesinCalifornia
tocontendwith

DrHuWewouldhavetoincreaseourstaff

MrWashburnThatsrightWeareadjourneduntil
oneoclock

Themeetingreconvenedat115pm
MrWashburnDrReeveswillnowpresentapaper

withaveryinterestingtitle

DrReevesThistitlehasaratherinterestinghistory
AsusuallyhappensoriginallyArtassignedatitleasChair
manoftheprogramcommitteethatIdidntfind very
stimulatingandsohesatoveratthehousewithmeone
nightandwekickedaroundtitlesuntilwefinallycame up
withthisoneAdmittedlyitsslightlyfacetioushowever
IdontknowwheninmyexperienceIvehadmorepeople
saythingstometoindicatethattheyarelayingformeand
IhadbetterbeprettycarefulwhatIsayArtLindquisttells
methattheboysupatCorvallisdecidedthatIdreallygone
overthebordercompletelythistimeandtheywanthimto
bringbackapsychologicalreportonwhathashappened
RoyFritztellsmethatasfarasflycontrolmenarecon
cernedtheyarejustwaitingbecauseImreallyputting
themonaspotWellwellseewhathappens

YAKIMAWASHINGTONCONTROLSMOSQUITOES
ANDFLIESATNOCOST WHYCANTWE

ByWILLIAMCREEVES

AssociateProfessorofEpidemiologyTheGeorgeWilliams
HooperFoundationforMedicalResearchandtheSchoolof
PublicHealthUniversityofCaliforniaSanFranciscoand

Berkeley
TheYakimaValleyinWashingtonhasnotbeenmen

tionedintheseConferencessince1941Assomeofyou
rememberepidemicsofencephalitisintheValleyin1941
and1942ledtointensivestudiesofthemosquitoesinthis
areabytheHooperFoundationoftheUniversityofCali
forniaandtheDivisionofInsectsAffectingManand
AnimalsoftheUSDA4



Intheseearlystudies19speciesofmosquitoeswere
foundThemosquitopopulationwasofthemagnitudeyou
wouldexpecttoencounterinanagriculturalareawherean
unlimitedsupplyofcheapwaterisusedforirigationwhere
fora4monthperiodsummertemperaturesareequalto
thoseoftheCentralValleyofCaliforniaandwherethere
arenomosquitoabatementpracticesineffectnoteven
levellingoffieldsThereisnoneedtoenlargeonthispic
tureastherepresentativesatthisconventioncanreadily
appreciatethesituation

MylastvisittoYakimawasinAugustof1944Atthat
timetheconditionshadnotchanged Ifeltthatthiswas

mostunfortunateasthestudiesof1941and1942could
haveservedasandwereinpartintendedtobeabasic
surveyfortheestablishmentofamosquitoabatementpro
gramThemosquitospeciesoftheareaandtheirecology
hadbeendeterminedandmapsofpermanentbreedingareas
hadbeenpreparedItwasobviousthatcontrolwasfeasible
andthattheareacouldsupportitbutnothinghadbeen
done

Lastwinterwebegantohearrumorsthatmosquitoesand
flieshaddisappearedfromtheYakimaValleyConsidering
thelackofacontrolprogramIwasmostskepticalThis
pastsummerourcuriosityovercameusandourepidemi
ologicalteamreturnedtoYakimaonAugust1toconduct
furthercooperativestudiesonencephalitiswithstateand
localauthoritiesWordhadreachedusthatthelocalhealth
officerwasofferingadollarforeveryhouseflycaughtinthe
Valleyandtheentomologistsinourgroupwereeagerto
cashin

OnenteringtheValleymyreactionwasthatthingshad
certainlynotchangedanyThefloodedpasturesandcrops
gravelpitsandthesloughsalongtheriverwere stillvery
muchinevidence
Ibelievethatyouwillbeinterestedinwhatwefound

inthetwoweeksofintensivestudy
MosquitoesandflieshadnotdisappearedfromtheValley

butitwasnothardtofindpeoplewhothoughttheyhad
Becauseoftheabsenceoffliesormosquitoesinpestnum
bersscreenshadbeenremovedfrommanyhomesButwe
couldntfindaHealthOfficerwillingtoofferadollarfor
everyflycollected

Someofourdatamaybeusedtodemonstratethedecrease
innumbersofmosquitoesFigure1illustratesthemarked
differencesinaveragenightlycollectionsinNewJersey
lighttrapsforthefirst2weeksofAugustin1942and1949
In1942theaveragenightlycollectionofCulextarsaliswas
164specimenspertrapwhilein1947itwasonly27
OtherspeciessuchasCulexpipiensAnophelesfreeborni
AedesdorsalisandCulisetaincidensshowedthesame
markeddecreaseinnumbersforthe1949collections

Comparisonsofadultshelterrecordsfor19421944and
1949showthesamechangeforCulexAnophelesandCuli
setaFigure2Onemightsaythatthesheltercollections
for1949arestillrelativelyhighas65Culextarsaliswere
foundintheaveragecollectionHoweverthisisnottrue
astheinnumerablesearchesofsheltersinwhichnomosqui
toescouldbefoundarenotincludedinobtainingthis
figureInthestudiesof19411942and1944itwasun
usualtofindapremiseonwhichmosquitoescouldnotbe
foundinsheltersIn1949itwasunusualtofindapremise
onwhichdetailedsearchwouldrevealadultmosquitoesin
shelters
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Althoughirrigationpracticesandavailabilityofwater
hadnotchangedcloseinspectionoffloodedpasturesbor
rowpitsdredgerpitsroadsideditchesriversloughstule
sloughswasteirrigationwatercollectionsetcrarelyled
todiscoveryofmosquitolarvae

Asforhouseflieswhichformerlywereveryabundantin
theareatheywerestillpresentbutonlyinsmallnumbers
Fewspecimenswereencounteredoninspectionofdairy
barnsandanimalsheltersTherehadbeennomarked
changeinsanitarypracticesonfarmsandinsofarascould
bedeterminedtherehadbeennoconcertedefforttore
sidualsprayfarmbuildingswiththenewerinsecticides

Severalpersonshadsuggestedthatthegeneralreduction
inmosquitoesandflieswasaresultofwidespreadapplica
tionofDDTasanagriculturalinsecticideInsofaraswe
coulddeterminenoefforthadbeenmadetogatherthefacts
andcriticallyevaluatethesituationIamsureyouallsee
theironichumorinthequestionWhatharmhasbeen
donetomosquitoesandfliesbytheindiscriminateuseof
theneworganicinsecticidesonagriculturalcrops

TheYakimaValleyisaveryfertilevalleywithbetween
400000and500000acresofirrigatedlandOfthistotal
over50000acresisplantedtofruittreesand60000acres
isinsmallfieldcropsThesearesubjecttoinsecticide
sprayingeachsummerforcontrolofavarietyofplantpests

Withrespecttotheinsecticideswhichhavebeenandare
beingusedinearlieryearsthestandardsprayforfruit
treesintheareawasleadarsenateTotalsalesinthearea

werebetween4and6milionpoundsperyearfrom1940to
1946Howeverbeginningin1945DDTquicklyreplaced
leadarsenateastheinsecticidemostfrequentlyusedInad
ditionDDTisbeingappliedasaninsecticidetolargeacre
agesofothercropssuchaspotatoesasparagustomatoes
sugarbeetsalfalfaseedfieldsetcInthefiscalyear194849
1224408poundsof50DDTdustand368250gallons
of5DDTsprayweresoldforlocalapplicationIn1945
thefirstyearDDTwasusedtotalsaleswereonly700
poundsFigure3

InadditontoDDTotherinsecticidesarewidelyused
whichareofknownorpotentialtoxicitytomosquitoesand
fliesInthefiscalyear194849thefollowingsaleswere
madeBHC71032poundsparathion16258pounds
Hexaethyl615700poundsofdustand4000gallonsof
sprayLargeamountsofTEPPweresoldbutaccurate
figuresarenotavailableatthistimeFigure4
IhopethesefigureshaveimpressedyouIfthetotal

amountofDDTusedinthisValleyinthepastyearwere
distributedovertheentireirrigatedareaitwouldbethe
equivalentofmorethan2poundsof50DDTdustand
agallonof5spraytotheacreOfcoursethedistribution
isnotevenAsanexamplethe33000acresofapplesand
pearsarereceivingapproximately20poundsof50DDT
dustandonepoundofParathionperacreandresidualson
treesandvegetationaregreatNeedlesstosaypasturesand
othercropsinterspersedbetweenorchardsaregettingtheir
shareofinsecticidebydriftInsomepartsoftheValley
wheremosquitoeshadbeenparticularlyabundantinearlier
yearseithernoneorveryfewcouldbefoundin1949As

WeareindebtedtoWDTurneySupervisorySani
tarianYakimaCityCountyDepartmentofHealthandBill
LuceYakimaCountyAgentforfurnishingtheinsecticide
datareferredtointhispaper
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arulethesewereorchardareasInotherpartsofthe
valleywherepasturesandunsprayedcropspredominated
relativelylargenumbersofmosquitoesstillcouldbefound
Ibelieveitissafetoassumethatthemarkedreduction

innumbersoffliesandmosquitoesintheYakimaValleyis
duetoextensiveagriculturalapplicationofheavydosages
ofinsecticideswhichasithappensarealsotoxictothese
insectsThisisstrictlyanaccidentalbyproductofaprogram
andhasbeenachievedatnocostorintentionaleffortSome

oftheotherpossibleeffectsofthisprogramaresubjectsfor
conjecture

IhopethatyounowunderstandhowYakimaWashing
tonhascontrolledmosquitoesandfliesatnocostandalso
whywecantIfamosquitoabatementdistrictwereto
applysimilaramountsofinsecticidestotheirentiredistrict
theyprobablywouldcontrolmosquitoesbuttheyalsowould
bebankruptincourtandinjail

Itwouldbebetterifyoutalkthepeopleinyourarea
intoplantingappletreesItscheaper
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YakimaValleyWashington1944AmerJHyg46
326335

MrWashburnAnybodywanttotakeBillonnow
WeregoingtobacktracktothismorningsprogramWell
hearfromoneofourfriendsintheStateofUtahDr
OrsonWhitneyYoungwhoisSuperintendentoftheWeber
CountyMosquitoAbatementDistrictatOgdenUtahHes
alsoadistinguishedmemberoftheStateLegislatureof
Utah

DrOrsonWhitneyYoungImaschoolmanbypro
fessionandatheartandIfeelsomethinglikeafreshman
speakingbeforeanotedcolloquiumofProfessorswhenI
lookupintothefacesofthesemenwhoareexpertsin
mosquitoabatementImgratefulforthisopportunityof
speakingbeforethisbodyandhopethatwhateverIsay
thisafternoonwillbeofhelptoyou

InthefirstplacethereasonthatIamenthusiasticabout
mosquitoabatementisthatitfitsintothebroadpictureof
conservationItactuallyissomethingwhichharmonizes
verynicelywhenitisproperlycarriedoutwithawhole
andharmoniousconservationprogramAndImeanbythat
whenitisproperlycarriedoutthattheemphasisisnttoo
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muchasithasbeeninmycaseuponDDTandthingslike
thatbutthatwisemeasuresofdrainageandthingsofthat
naturearecarriedoutinsuchawayastopreservethis
balanceofnatureWedidntmakethesenaturalconditions
Wearentproperlyspeakingapartytotheirmanufacture
inthefirstplacesoweareinthepositionofbeingmerely
stewardsandsooureffortsshouldbedirectedalongthose
linesthatwillworkmoreinharmonywiththenaturalforces
thanagainstthem

IhavebeenverypleasedwiththepaperssofarIthink
thatthissortofattitudeistobedetectedinthepapersthat
havebeenpresentedWithallthygettinggetundersand
ingiswhatthegoodbooksaysandweshouldharkback
tosuchessentialprinciplesastheweboflifeandtheessen
tialunityoflifeinthisnaturewhichwehavecontrolover

NowinUtahwehaveanumberofproblemswhichcenter
aroundirrigationThatisntnewtoanyofyouImsure
becausemostofyoucomefromirrigatedlandsThefluctu
atingwaterlevelwhichwehaveinfloodsresultingfromthe
springrunoffintheWasatchmountainsthatsweepsdown
intothevalleywhereWeberCountyissituatedintroduces
oneoftheproblemsthatwehavetodowithinmosquito
abatementFurthermorewehavethesameproblemthat
youhaveintryingtoeducatefarmerstodraintheirpastures
andtowatchtheirwaternotonlyonaccountofmosquitoes
butalsoonaccountofthetremendousamountofsoilthatis
beingwashedoffbytheirwastefulmethodsofirrigation
SoIthinkthatthosearesignificantproblemswhichisthe
titleofmypaperIthinkweoughttogorighttotheslides
andIwillshowyoujustwhatImeanbytheseproblems
whicharecurrenttousall

ThisisWeberCountyandthisisthemapwhichwe
havepreparedItchangesconstantlyYouseehereabunch
ofredspeckswhichindicatesthebreedingplacesthatwe
havediscoveredbutwhenwegetthesebreedingplaces
locatedamonthlatertheyarenotthereandtheirrigation
picturehaschangedandwehaveanewsetofbreeding
placestolookafterThatsafamiliarproblemtoyouall
Imsure

ThisisOgdenandwehaveupherearecreationarea
whichhasbeenmentionedsoprominentlyThisisPine
ViewLakelocatedbythewayveryneartothecenterof
ScenicAmericaInowhavepaidmydebttotheChamber
ofCommerceOgdeniswelldrainedWedonthavemuch
troublewithOgdensofarasmosquitoabatementiscon
cernedbutourproblemisouthereintherealmofthelake
wherethelandisveryflatWeberCountyismostlysituated
inafossillakebedsome20000yearsagoitwascovered
entirelybyLakeBonnevillesoitsveryflathereandWeber
Riverrollsdownanddividesintoanumberofstreamsthat
goouttothenorthandtothewestanddrainintotheGreat
SaltLake

YoucanseehowmuchofWeberCountyiswatershed
Wedonthavetoworryaboutthewaterthatissheditsthe
waterthatisstandingandthatsdownintheseirrigated
landsthatwehaveourdifficultyWehaveaveryconcen
tratedpopulationinUtahforthelandthatiscultivatedand
ourwateriscaughtbythesemountainsandthencomesto
usdownthroughthesestreamsthatIpresentlywillshow
you

Thisistherecreationalareaandonethatgivesusacertain
amountoftroublebecauseitsareservoirandthefluctuat



ingwaterlevelbareslargeareasofmuddyflatswhichare
ofcoursemosquitobreedingareasHereisanotherpicture
showingthisareainaboutSeptemberoftheyearandyou
canseethegeneralpictureofthemountainsidethereThats
thepictureofthecanyonwherethisstreamfromthedam
comesdownandyouseetheroadwayencroachinguponthe
canyonstreamThatagainisntverymuchofaproblemas
faraswereconcernedbutthatsourwatersupplyandthen
itgoesdownintothevalleytheflatvalleywhereitremains
pondedandhastobedrainedSoirrigationhereiscarried
oninthisarablelandoutthroughhereandthenthatdrain
agefromthatirrigationgoesoutintheseveryflatlands
heretowardthelakeOneofourbigproblemsiswiththe
canalheretheyhaveborrowedfromthislandadjacentto
makethiscanalandtheborrowpitisagoodmosquito
breedingplaceAgainthecanalishighonthehillsideand
seepagewatergoesdownthroughthegroundandallthis
areaouthereismosquitobreedingareasWehavetocheck
onthatInsuchplacesasthatitiscommontofindthis
hummockygroundandinbetweenthesehummocksitis
commontofindAedesdorsalisandothersWeretryingto
educatepeopletobuildcementlinedditchesbutitisnt
hardtogetditcheslinedwithclaythatwillservethepur
poseverywell

WealsohaveagoodmanyflowingwellsThepressure
ofthewaterupinthemountainswhichareshowninthe
backgroundtherepressesdownthroughthisgravelysoil
andcomesoutatcertainplacesinflowingwellsThese
wellsarenotcappedTheownersjustallowthemtorunat
anytimeandasaresulttheyformmosquitobreedingareas
Inattemptingtodrainthecountyhasdugdrainagecanals
inplacesandthrownthespoildykeupinsuchawaythat
rightbehinditisamosquitobreedingareaThisisthe
typeofthingthatwehavetocombatmostofthetimeIts
veryfamiliartoyou

Thisonewasmadein1944bythecountyandthenjust
simplyallowedtoaccumulateplantgrowthandofcourse
thatconstitutespartofourworkWerenowgettinga
sufficientamountofmoneytogointothedrainageprogram
alittlebitbetterDowninthelowerreachesalmosttothe
saltflatsthedrainsaredoggedbyplantlifeandconstitute
averyseriousproblem

Wherethefarmersbuildroadwaysacrossthesedrains
fartheroutintothecountytheybackupthewatercon
siderablyandthewatertableisveryhighresultinginan
alkalineconditionThisisatypicalpictureofthesaltflats
areaoutalmosttothelakeOfcourserightoutnexttothe
lakeitiswhitealkaliandveryflatThisisamosquito
breedingareawherewaterstandswithaveryhighwater
tableThisisoneofthemainstreamsthatflowsouttoward

thelakerathersluggishinitsflowInsomeplacesthereis
onlyoneinchdroptothemileconsequentlytheflowis
veryslowIthinkthesepicturesgiveyouafairideaofthe
typeofproblemswehaveinWeberCounty

MrWashburnThankyouDrYoungfortheexcellent
picturesandthedescriptionofyourproblemsinWeber
CountyUtah

ThenextitemontheprogramisasymposiumonThe
PlaceandUseofToxicantsinCaliforniaMosquitoControl
ItwillbeledbyArthurFGeibManageroftheKern
MosquitoAbatementDistrict
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TOXICANTSANDTHEIRUSEINCALIFORNIA

MOSQUITOCONTROL

IntroductiontoSymposium

ByARTHURFGEIB

ManagerKernMosquitoAbatementDistrict

TheplaceanduseoftoxicantsinCaliforniaMosquito
Controlisaverybroadsubjectonethatisnotonlycontro
versialbutcouldbediscussedalldayTheneedforand
extenttowhichtoxicantsareusedwillvarywidelydueto
differencesencounteredinallareaswheremosquitocontrol
ispracticedThereforeIhopethatfollowingthepresen
tationofpapersinthissymposiumwewillmakeitjustas
informalaspossibleandgetintosomerealdiscussionre
gardinginsecticidesandtheiruse

Wehavenowbeenthroughafouryearperiodinmos
quitocontrolduringwhichchlorinatedhydrocarbonshave
replaceddieseloilasthebasictoxicantinouroperations
Thischangefromoiltoorganicinsecticideshasbeenmost
revolutionaryandresultedinadrasticchangeinthatphase
ofoperationsconcernedwithinsecticides

Itshouldnotbeoverlookedthatagoodprogrammust
firstandforemostfollowtheoldtriedandtrueconcept
thatthemosteffectiveandthemosteconomicalmethodto

controlmosquitoesistoeliminatetheirbreedingsources
Actuallythechangefromoiltoorganicinsecticideshas
beenofsuchmagnitudethataverylargeshareofourtime
effortandinteresthasbeendevotedtothisaloneandin
somecasestothedetrimentofawellbalancedmosquito
controlprogramIatnconfidentthatmostmosquitocontrol
agenciespracticethisconceptofeliminatingmosquito
breedingsourcesbutIalsofeelthatithasbeentooeasy
sincetheadventofchlorinatedhydrocarbonstorelyonthe
insecticidesforcontrolratherthangivingadequateempha
sistotheeliminativephaseNowthatwehavehadapprox
imatelyfouryearsinwhichthenewerinsecticideshave
absorbedourinterestIbelievethependulumwillslowly
swingtheotherwayuntilweareinbetterbalancebetween
theeliminativeandinsecticidingphasesofthewellrounded
controlprogram

Itshouldbepointedouthoweverthatunderthecon
ditionswhichmostdistrictsoperateinCaliforniainsecti
cideswillprobablyalwaysbeindispensableThereare
manysituationstoonumeroustomentionwhereitwillbe
necessarytousetoxicantstocarryonaneffectivemosquito
controlprograminadditiontherewillalwaysbemany
caseswhereitisnoteconomicallypracticalforfarmersto
eliminatemosquitobreedingsourcescreatedontheirlands
duetoirrigatingpraticesAlltoooftenitmaymeana
prohibitiveexpenditurebythefarmerthatwouldneverbe
repaidinprofitsfromcropsIncasesofthistypetheonly
answerseemstoberepetitivetreatmentofmosquitobreed
ingsourceswithappropriatetoxicants

Thisbeingthecasetogetherwiththedevelopmentof
resistanceinmosquitoestothenewerinsecticidesitap
pearsthatweareconfrontedwiththenecessityofcontinu
oussearchforthebesttypesandpropermethodsinusing
toxicantsformosquitocontrolandatthesametimemaking
surethatallinsecticidesareusedinsuchamannerthat
theyarenoninjurioustomanandanimal



INVESTIGATIONSOFINSECTICIDERESISTANT

HOUSEFLIESINSOUTHERNCALIFORNIA

ByRALPHBMARCHandROBERTLMETCALF

UniversityofCaliforniaCitrusExperimentStation
RiversideCalifornia

FailuresofDDTresidualspraysincontrollinghouseflies
MuscadomesticaLinsouthernCaliforniawerefirst
observedinthespringof1948Laboratoryandfieldstudies
wereundertakenatthistimetodeterminethecausesandto
findremedialmeasuresforthesefailures

DDTRESISTANCE

InitialstudiesMarchandMetcalf1949ashowedthat
theprimarycausefortheineffectivenessofDDTresidual
sprayswasthedevelopmentofhouseflyresistancetoDDT
Samplesofnaturalflypopulationswerecollectedinthe
fieldandthesusceptibilitiesoftheirlaboratoryreared
progenytovariousinsecticideswerecomparedwiththoseof
aknownnonresistantstrainoffliesIntheseteststwenty
fourhourLDinmicrogramsperfemaleflyweredeter
minedbythetopicalapplicationofinsecticidesinacetone
solutionbymeansofamicrosyringeandthencompared
forthevariousflystrainsseeTable1

Table1Measureddroptestsshowingcomparative
24hourtopicalLIDsinmicrogramsperfemalefly
forlaboratoryBellflowerandPollardstrains

24hourLDinmicrogramsper
femaleflyforfollowingflystrains

Compound LaboratoryBellflower Pollard

DDT 0033 11 100

DFDT 010 40 12

DTDTI 016 070 27

DETDT 011 13 27

Methoxychlor 0068 096 14

DDD 013 60 100

Lindane

Heptachlor
Aldrin

Dieldrin

Toxaphene

Parathion

Pyrethrins
Allethrin

0010 0080 025

0032 0060 15

0044 0076 078

0031 0050 086

022 062 34

0015 0020 0023

10 094 16

041 097 050

122bisptolyl111trichloroethane
222bispethylphenyl111trichloroethane
3Themosttoxicingredientoftechnicalchlordane
4AllyanalogofCinerinI
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ThemostDDTresistantfieldstraincollectedBellflower
strainismorethan300timesasresistanttoDDTasthe
nonresistantlaboratorystrainThisresistanceisnotentirely
specifictoDDTbutexistsaswellthoughtoalesserdegree
forstructurallysimilarcompoundsTheBellflowerstrain
showsnoresistanceoratthemostaresistanceofloworder
tocertainotherinsecticidesincludinglindaneheptachlor
aldrindieldrintoxapheneparathionpyrethrinsandalle
thrin

Anumberofinsecticidesincludingmethoxychlortoxa
phenechlordaneandbenzenehexachloridewereinvesti
gatedasreplacementsforDDTinthefieldThemost
effectiveofthecommerciallyavailableinsecticideshasbeen
benzenehexachlorideusedattherateof1720poundsof
the1012gammaisomerwettablepowderor8pounds
ofthe25lindanewettablepowderper100gallonsof
finishedsprayResidualdepositsfromthroroughapplica
tionoftheseformulationstothepointofrunoffhave
providedsatisfactoryflycontrolinsouthernCaliforniafor
about4weeksduringthehottestsummerweatherand8
weeksduringthecoolerspringandfallweather

Becauseofitshightoxicityandlongresidualactivity
equallyeffectivecontrolwasobtainedwith48poundsof
the25 dieldrinwettablepowderper100gallonshowever
thismaterialisstillavailableonlyonanexperimentalbasis
forflycontrol

RESISTANCETOOTHERINSECTICIDES

InAugust1949informationwasreceivedthatbenzene
hexachloridewasnotaccomplishingsatisfactoryflycontrol
atthePollardandSonsPoultryRanchSantaAnaCalifor
niaMarchandMetcalf1949b Thisranchhadbeen

treatedinMarch1949with40poundsof50DDTwet
tablepowderper100gallonswithunsatisfacorycontrol
Thisresultwastobeexpectedinlightofthewidespread
occurrenceofDDTresistantfliesinsouthernCalifornia

InAprilanapplicationof17poundsofthe12gamma
isomerbenzenehexachloridewettablepowderper100
gallonsgavesatisfactorycontrolforabout4weeksbuta
thirdapplicationinJulygavecontrolforonlyabout5days
Applicationsof50poundsofthe12gammaisomer
benzenehexachloridewettablepowderand8poundsofthe
25 dieldrinwettablepowderwerenotanymoreeffective

AsamplepopulationoffliesPollardstrainwascol
lectedandtherelativedegreesofresitanceofthelaboratory
rearedprogenytovariousinsecticidesweredeterminedin
thesamemannerashadbeenaccomplishedforDDTresist
antfliesThesetestsshowedseeTable1thatthePollard
strainisevenmoreresitanttoDDTthantheBellflower
strainandsimilarlyitisresistanttocompoundsstructurally
relatedtoDDTIncontrasttotheBellflowerstrainitshows
considerableresistancetootherchlorinatedhydrocarbons
suchaslindaneheptachloraldrindieldrinandtoxaphene
ThePollardBellflowerandlaboratorystrainsallshow
approximatelythesamelevelsofsusceptibilitytoparathion
pyrethrinsandallethrin

OUTLOOK

Thustherearenowtwotypesofresistantflystrainsin
thefieldinsouthernCaliforniaTheBellflowertypeis

1Theauthorswishtoacknowledgetheableassistanceof resistantonlytoDDTandrelatedcompoundsandthe
MrLewrenceLLewallenandMissBerniceMcGillin Pollardtypeisresistanttootherchlorinatedhydrocarbons
conductingthesestudies suchaslindaneanddieldrinaswellasbDTandrelated



Compound
DDT

LD50
LD

Lindane

LD59
LD

Dieldrin

LD59
LD

Parathion

LD59
LD95

compoundsNeitherstrainisresistanttoparathionpyre
thrinsorallethrin

AlthoughresistanceofthePollardtypehadappearedonly
onalimitedscaleinthelatesummerof1949aconsiderable
numberofreportsofsuchresistancehavenowreachedus
Wehavebeenabletoverifythreeofthesereportsfrom
widelyseparatedareasOneexampleisthatofastrainof
housefliesreceivedfromtheUSPublicHealthServiceFly
ControlProjectinPhoenixArizonaLimitedtestswiththis
strainhaveshownthatitisasresistantasthePollardstrain
toDDTandevenmoreresistanttolindaneanddieldrin
Itwouldappearthattherewillbeprogressiveandwide
spreaddevelopmentofthistypeofresistancethroughout
southernCaliforniaduringthisnextflyseason

Theabovelevelsofresistanceareevenmorestrikingif
onecomparestheLDwhichmorecloselyapproximate
thedesiredleveloffieldcontrolinsteadoftheLDsee
Table2OnthisbasisforexampletheBellflowerstrain
ismorethan1500timesasresistanttoDDTasthelabora
torystrainincontrasttoavalueof300timesfortheLD

Theseresultspointoutthegreatrangeofindividual
susceptibilityinthefieldcollectedresistantstrainsTests
withthePollardstrainhaveshownthatalthoughtheLD50
fordieldrinis086microgramsperfemalefly1flyoutof
aproximately200isabletosurvive100microgramsof
dieldrinIthasbeenpossibletodevelopsuperstrainsinthe
laboratorybyselectionwithfurtherinsecticidaltreatment
ofthemostresistantindividualsfromthefieldcollected
strainsAsuperBellflowerstrainismorethan3000times
asresistanttoDDTasthelaboratorystrainandasuper
Pollardstrainisapproximately10000timesasresistantto
lindaneasthelaboratorystrainandmorethan3000timesto
dieldrinContinuedselectioninthefieldmaybeexpected
toproducewidespreadlevelsofresistancesuchasthiswhich
isinfactalreadythecasewiththeresistanceofthePollard
straintoDDT

Table2 Measureddroptestsshowingcomparative
24hourtopicalLDandLDinmicrogramsper
femaleflyforlaboratoryBellflowerandPollard
strains

24hourLDandLDin
microgramsperfemaleflyfor

followingflystrains

Laboratory Bellflower Pollard

0033 11 100

0060 100 100

0010 0080 025
0040 037 13

0031 0050 086
0060 011 65
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0015 0020 0023
0020 0041 0037

1ThisisthemaximumamountofDDTwhichcancon

venientlybeappliedbytopicalapplicationof1cubic
millimeterofacetonesolutioncontaining10DDTMore
concentratedsolutionscausepluggingoftheneedledueto
depositsofsolidDDT

Itisapparentthatthedegreesofresistanceshownbythe
BellflowerstraintoDDTandbythePollardstraintoDDT
lindaneanddieldrinaresufficienttomakeitimpracticable
tousethesematerialsforresidualhouseflycontrolwhere
suchstrainsarepresentThedevelopmentofresistanceby
asinglestrainofhousefliestoanumberofchemically
unrelatedinsecticidesposesamostseriousproblemforthe
continuationofhouseflycontrolbytheresidualapplication
ofinsecticidesandpresagesthefurtherdevelopmentof
resistancetootherinsecticideswhichmaybesubstitutedfor
thoseagainstwhichresistancehasdeveloped

Atpresentwehavefoundnoindicationsinthelaboratory
thatresistantstrainswillreverttomoresusceptiblestrains
followingnonexposuretoinsecticidesTheBellflowerstrain
hasbeenrearedinthelaboratoryforover35generations
andthePollardstrainforover15generationswithoutex
posuretoinsecticidesandtherehasbeennoappreciable
changeinresistanceoftheprogeny

Inthefieldthepictureismorecomplicatedbecause
thereiscontinuousselectionbyinsecticidesincurrentuse
Thisisshownbytheresultsofthesubsequentsamplingand
testingofthefieldpopulationatthelocationwherethe
BellflowerstrainwascollectedseeTable3In1949there
wasnoappreciablechangeintheresistanceofthestrainin
thefieldbutin1950followingtheuseofbenzenehexa
chloridesinceAugust1948notonlyhadtheresistanceto
lindaneincreasedapproximately12timesbuttheresistance
toDDThadincreasedmorethan10timesalthoughDDT
hadnotbeenusedThisincreaseinresistancetoDDT
emphasizestheimprobabilityofanyrapiddecreaseinresist
anceinthefieldafteraninsecticideisnolongerused

Table3Measureddroptestsshowingcomparative
24hourtopicalLD6inmicrogramsperfemalefly
for19481948and1950fieldcollectionsofthe
Bellflowerstrain

Compound
DDT
Lindane

24hourLDinmicrogramsper
femaleflyforfollowingcollections

ofBellflowerstrain

1948

11

0080

1949

10

0048

BASISOFRESISTANCE

1950

100

10

Thefundamentalbasisofthisresistancehasbeenasubject
ofconsiderableinterestStudiesMarchandLewallen
1950haveshownthatthereisnostatisticaldifference
inthegeneralvigoroftheBellflowerandlaboratorystrains
asevidencedbylengthoflifecycleaverageweightof
individualfliesandsusceptbilitytoimmobilizationbyheat
andcoldNodifferenceswerefoundinthegrossmorphol
ogyofthetwostrainsDifferencesinthedimensionsof
thetarsalsegmentswerenotuniformenoughorlarge
enoughtoindicatethattheycontributetotheresistance
Measurementsofthecuticularthicknessofthetarsiandthe

thoraxwereofthesamemagnitudeInjectionsofDDT
directlyintothefliesshowedthesamerelativedegreeof
resistanceasexternalapplicationsthusdemonstratingthat
theresistanceisnotcausedbythefailureofDDTto
penetratetheflycuticle



SincerabbitshavebeenshowntometabolizeDDT

WhiteandSweeney1945throughDDE22bisp
chlorophenyl11dichloroethylenetoDDAbisp
chlorophenylaceticacidbothofwhicharerelatively
nontoxictoinsectsandthelargemilkweedbughasbeen
showntorapidlymetabolizeDDTFergusonandKearns
1949tounknownmetabolitesitwasproposedthatDDT
resistanthousefliesmighthavedevelopedanincreasedabil
itytodetoxifyDDTbythismetabolicmechanismStudies
whicharestillinprogressshowthatDDTresistantflies
superBellflowerstrainareabletometabolizelarger
quantitiesofDDTatagreaterratethannonresistantflies
laboratorystrainAlthoughthemetabolicendproducts
havenotbeencompletelydefinedthereisevidencethatthe
degradationprocessproceedsprincipallytoDDEbutthere
isnoevidenceoftheformationofDDAItisaparentthat
theincreasedabilityofDDTresistantfliestometabolize
DDTcontributesconsiderablytotheirresistanceTheex
tentofthiscontributioninrelationtopossiblechangesin
thecompetingmodeofactionsystemisnotknownhowever
andisofconsiderableimportanceassignificantamountsof
DDTinrelationtotheLDdosefornonresistantflies
remaininlivingDDTresistantfliesfor72hoursfollowing
injection

SupportforthisdetoxificationtheoryofDDTresistance
maybefoundintheresultsoflaboratorytoxicitytestswith
11bispchlorophenyl2nitropropaneand11bisp
chlorophenyl2nitrobutane seeTable4 Thesecom

poundsalthoughstructurallyrelatedtoDDTobviously
cannotbedetoxifiedbythesamedehydrohalogenationmech
anismThusthefactthatlaboratoryBellflowerandPol
lardstrainsallshowthesamedegreeofsusceptibilityto
thesecompoundsmayindicatetheimportanceofthede
toxificationmechanisminDDTresistance Preliminary
fieldstudieswiththesecompoundshaveshownpromisein
thecontrolofDDTresistantflies

Furthertoxicologicalphysiologicalandgeneticstudies
areinprogresstocharacterizethenatureofflyresistanceto
insecticidalactionmorecompletelyTheseincludethede
velopmentofresistancebyfliestovariousinsecticidesinthe
laboratorybytopicalapplicationtotheadultsandby
treatmentofthelarvalbreedingmediaandattemptstofind
synergistsoractivatorsforDDTagainstDDTresistantflies

Ithasbeenshownforexamplethatflylarvaeinitially
unabletosurviveinmediacontaining1ppmofparathion
areableafter11generationsbredinmediacontainingin
creasingamountsofparathiontogrownormallyin80
ppmandtoproducenormalfertileadultsTheseadult
fliesarealsosignificantlyresistanttoparathionandprelim
inarystudiesindicatethattheyhaveatypeofcholinesterase
whichismoreresistanttoinhibitionbyparathionthanthat
ofnonresistantflies

Arecentreport Anonymous1950hasindicatedthat
thepyrethrinsynergistpiperonylcycloneneiseffectivein
increasingthetoxicityofDDTtoresistantfliesTrials
madebyapplyingmixturesofDDTandpiperonylcyclo
nenetosuperBellflowerfliesproducedonlyslightindica
tionsofincreasedeffectivenessForexamplewhenapplied

2CommercialSolventsCorpCS645A

3CommercialSolventsCorpCS674AAmixtureof3
partsofCS674Aand1partofCS645AismarkedasDilan
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at100microgramsperflywith10microgramsofDDTthe
mortalityoftheflieswas50ascomparedwith5with
10microgramsofDDTaloneOnehundredmicrogramsof
piperonylcyclonenealonecausednomortalityNoindica
tionsofeffectivesynergismforDDTagainstDDTresistant
flieswereobtainedwithotherpyrethrinsynergistsinclud
ingpiperonylbutoxideNisobutylundecyleneamidepiper
inealkaloidsesaminedinpropyl2methyl67methylene
dioxy1234hexahydronaphthalene34dicarboxylate or

N2ethylhexylbicyclo2215heptene23dicarboxy
imide

Table4Measureddroptestsshowingcomparative
24hourtopicalLDinmicrogramsperfemalefly
forlaboratoryBellflowerandPollardstrains

24hourLDinmicrogramsper
femaleflyforfollowingflystrains

Compound LaboratoryBellflowerPollard
11bispchlorophenyl2

nitropropane 0095 015 011

11bispchlorophenyl2
nitrobutane 015 018 011

DDT 0033 11 100

ArecentpaperbyRanganthanetal1949hassug
gestedthatbetamethylanthraquinoneisaneffectivesyn
ergistforDDTTrialswiththiscompoundappliedtopical
lyorasresidualdepositshaveshownlittleindicationof
activityasaDDTsynergisteitheragainstnonresistantlab
oratoryfliesorDDTresistantsuperBellflowerflies
Testswithanumberofotherquinoneshavealsobeenneg
ativeThesestudieshoweverarebeingcontinuedwiththe
hopeofdiscoveringacompoundwithsynergisticvalueItis
hopedthattheseandotherapproacheswillaidinthesolu
tionoftheentireproblemofresistancetoinsecticidesas
wellastheresistanceofhouseflies

CONTROLSUGGESTIONS

Thefollowingpracticesaresuggestedforthepresent
controlofhouseflies

1Practiceeverypossiblemeansofsanitationespecial
lythedisposalofmanureandothermaterialstowhichflies
areattractedandinwhichtheybreed
2Supplementsanitarypracticesbyresidualapplica

tionsofbenzenehexachlorideandlindaneformulationsin
locationswheretheyarestilleffective
3Usespacespraysoraerosolscontainingatleast01

percentpyrethrinsortheequivalentofpyrethrinsandan
activatorsuchaspiperonylbutoxideoratleast25percent
ofanorganicthiocyanatesuchasisobornylthiocyanoacetate
orbetabutoxybetathiocyanodiethyletherinanodorless
petroleumdistillateThesespraysshouldbefoggedintothe
airTheyareparticularlyeffectiveinproducingarapid
knockdownofthefliesbuthavealmostnoresidualaction
Theiruserepresentsatpresenttheonlysatisfactorymeans

4npropylisome

5Octacide264

Thanite

7Lethane384



forthechemicalcontroloffliesresistanttobothDDTand
benzenehexachloride

4Applyflyrepellentmaterialssuchasactivatedpyre
thrumformulationsorpolypropyleneglycolstolivestockas
required
5Supplementothermethodswithmechanicaland

baitedflytrapsandpoisonedattractants
16Mechanicallyexcludefliesfromrestrictedareaswith

properscreenswherepracticable
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MrGeibThankyouDrMarchIfeelsurethatsome
ofyouhavesomequestionsyouwanttoaskhimbutI
thinkwehadbettergototheotherpapersbeforeyoudo
buttrytokeepinmindthequestionsthatyouarethinking
aboutNextwewillhaveDrWDMurrayManagerof
theDeltaMosquitoAbatementDistrictVisaliaspeaking
onDDTResistanceandAedesnigromaculisLarvae

WDMurrayAsourspraymenaredrivingorwalk
ingthoughourmanyirrigatedpasturestheyhavethe
opportunityofglancingtotheeastandseeingthosebeauti
fulSierramountainsknowingthattherearetremendous
Sequoiatreesandbeautifulmountainstreamswehave
recreationtoo

Onethingthatpuzzlesmealittlebit Ithinkmaybe
someothersmaybepuzzledlikewise ishowinYakima
Washingtontheycansprayfruittreesandkillmosquitoes
andintheSanJoaquinValleywecanspraymosquitoesand
cantkillthem

DuringthepastsummersomeofourdistrictsintheSan
JoaquinValleyespeciallyinthesouthernpartranintothe
situationwhereusingDDTinquantitiesofhalfapound
uptoapoundperacrethenigromaculislarvaewereswim
mingrightthroughitturningintopupaeandintoadults
TherewasnoquestionbutwhatwehadresistanceThere
wereanumberofdifferentpossibleanswerstoourproblem
andIthoughtthatweshouldlookintoeachoneasfaras
wecouldgoApaperthatjustcameout someofyou
mayhavealreadyseenit compiledbyHarveyMagyis
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verygoodinpresentingseveraldifferentpossibleanswers
andIsuspectthatallofthosepresentedhaveabearingon
theproblemsTheprecedingpaperleftnodoubtthatthere
isstrongresistanceinhousefliesAedesnigromaculisisa
speciesofinsectthatcompeteswiththehouseflyinspeedof
developmentinnumberofgenerationsperyearandthere
foreitcandevelopresistanceifthathasanythingtodo
withitjustasfastasthehousefly

Onethingthatpuzzleduswashowforinstanceinkill
ingthehouseflieswitharesidualspraythehouseflymay
haveachancetogetawayandifithasanyresistanceatall
itgetsawaybeforeitiskilledbutwithourAedesnigro
maculislarvaeinthewatertheyhavenochancetoget
away theretheyaretheycantswimawayfromit yet
withquantitiesofuptooneortwopoundsperacrewestill
didntkillthem

TohelpuswiththisproblemweaskedDrBohartto
performthebasictestingworkwhilewewouldfurnishthe
mosquitoesaswehadplentyofthemThefollowingpaper
presentstheresultsofthesestudies

DDTRESISTANCEINAEDESNIGROMACULIS
LARVAE

ByRMBOHART
AssistantProfessorofEntomologyUniversityofCalifornia

Davis

andWDMURRAY

ManagerEntomologistofDeltaMosquitoAbatement
DistrictVisalia

INTRODUCTION

SincetheSanJosescalewasfoundbyMelander1914
toberesistanttolimesulphursprayanumberofinsects
havebeenprovenresistanttochemicalQuayle1943has
summarizedthisinformationandlistsseveralscaleinsects
thecoddlingmoththeprimaryscrewwormandthecitrus
thripsaswellasotherpossiblesuspectsMorerecently
bedbugshavebeenreportedresistanttoDDTbyJohnson
andHill1948andseveralworkershavegivenproofof
resistanceofhousefliestoDDTandotherchemicalsThe
problemwithrespecttohouseflieshasbeennicelysum
marizedbyMarchandMetcalf1949andtheseauthors
havepointedoutapatterninwhichfliesresistanttoDDT
areusuallyalsomoreorlesssotoDDDmethoxychlorand
otherrelatedcompoundsSimilarlyastrainresistantto
chlordanewasfoundtoreactsimilarlytowardbenzenehexa
chlorideandtoxaphene

Consideringthegreatamountsoflarvicidesappliedyearly
formosquitocontrolinCaliforniaitisnotsurprisingthat
resistanceshoulddevelopIn1949severalMosquitoAbate
mentDistrictshadunsatisfactoryresultsinthecontrolof
AeriesnigromaculiswithDDTformulationsThiscondition
wasfirstreportedbySmith1949inKernCountybutwas
experiencedataboutthesametimeinTulareandMerced
countiesSuccessivesprayfailurescausedseveraldistrictsto
switchtotoxapheneforAedesnigromaculiscontrolwith
greatlyimprovedresults

Inordertobackupthiscircumstantialevidenceofre
sistancewithexperimentaldatathewriterscollectedfourth
instarlarvaefromsixirrigatedpasturesinTulareandKings
Counties Threeofthesepasturesfields46werewithin

1LWIssakassistedincarryingoutthetests



theDeltaMosquitoAbatementDistrictandhadahistory
ofrepeatedDDTlarvicideapplicationswithrecentfailures
inspiteofgreatlyincreaseddosagesField4hadbeen
sprayedoncebyhandandtwicebyairplanefield5hadbeen
sprayedtwicebyhandandtwicebyairplaneandfield6
hadbeentreatedonnumerousoccasionsovera3year
periodthe1949attemptstotalingfourbyhandandtwoby
airplaneTheotherthreepasturesfields13wereinan
areanotknowntohavebeenpreviouslysprayedwithDDT
Thelarvaewereslightlydifferentinsizebeinglargestin
field6andsuccessivelysmallerinfields3254and1
Thustheaveragesizewasaboutthesameinfieldsoneto
threeasinfieldsfourtosixMaturityvariedsomewhat
alsothelarvaeinfields26and1beingnearestpupation

Thelarvaewereexposedfor24hourstoemulsifiedtoxi
cantsinpapercups10larvaein100ccofamixtureof
irrigationwaterandtapwaterOneto5cupswereusedat
eachof7concentrationsrangingfrom1partin1million
ofwaterto1partin400millionLarvaewhichformed
activepupaewithin14hourswerejudgedtobetoomature
andwerearbitrarilyremovedfromconsiderationMortality
countsoftheremainderweretakenafter24hoursResults
areshowninTable1LDfortheaverageofthelarvae
fromthethreepreviouslyuntreatedfieldswascloseto1
partin200millionpartsofwaterTheaveragepercent
mortalityofthelarvaefromthethreepreviouslytreated
fieldsplacestheLDbyinterpolationatabout1partin
10millionofwaterThusitcanbesaidthatbasedonthe
amountofDDTrequiredfora50mortalitytheaverage
larvafromthreepreviouslytreatedfieldswasaboutten
timesasresistantastheaveragelarvafrompreviouslyun
treatedfieldsObviouslythisfiguremustbeconsidered
withcautionsincetheresistancefactormustvarywithin
dividualfieldsandaccordingtotheresultsinTable1it
wasmuchgreaterinfield6thaninfields4and5However
theleastresistantofthelarvaefrompreviouslysprayedfields
field4wasdecidedlymoresothanthemostresistantof
thepreviouslyunsprayedfieldsfield3 Thisresistance

differentialofabout3timesbasedontheLDcanbe
comparedwiththatofapproximately60timesbetween
fields6and1

Usinglarvaefromfields124and5butnot3nor6
acomparativelaboratorytestwasperformedwithresultsas
showninTable2BasedonLDitcanbeseenthatDDT
wasslightlymoretoxictononresistantlarvaethantoxa
phenebutthesituationwassharplyreversedwiththere
sistantlarvaeFurthermoretheresistantlarvaewithan
LDforDDTofabout1partto25millionshoweda
resistancefactorofonly4timesinsteadof10timesasin
thepreviouscomparisonwherethreefieldsweretakenin
steadoftwoAlsothefactthatlarvaefromfields4and5
appearedtobelessresistanttotoxaphenethanthosefrom
fields1and2maybesignificantormaymeanthatdata
basedontwofieldsarenotenoughtogiveanaccurate
picture

AsmallscaletestusingDDDwasperformedatthesame
timeandalthoughthischemicalhadnotbeenusedonthe
fieldsinquestiontheresistancepicturewassimilartothat
ofDDT

3Concentrationatwhich50oflarvaesuccumbed

2TechnicalgradeinsecticidesinxyleneandTritonx100
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DISCUSSION

Thepresentsystemoflarvicidinginwhichasingle
toxicantisappliedrepeatedlytothesameareaprobably
operatesasamethodofnaturalselectionThefactthat
larvaeofthesameagesizeandspeciesmayshowgreat
differencesinsusceptibilitytoagivenchemicaliswell
knowntothosewhohavedonelaboratorylarvicidework
Ifsuchdifferencesareheritabletheeventualproductionof
aresistantpopulationisextremelylikelywhereverspraying
isdoneregularlyItisprobablymorethanacoincidencethat
firstevidenceofresistancehasappearedinamosquitowhose
reproductivepotentialisextremelyhighWithapossible
completecyclefromegglayingadulttoegglayingadultof
about10daysduringfavorableconditionsanestimateof
perhaps15possiblegenerationsayearcanbemadefor
Aedesnigromaculisdependingupontemperatureandthe
irrigationcycleOntheotherhandspecieswithonlyone
generationayearsuchasAedesrquamigerintheSan
FranciscoBayregionwouldnotbeexpectedtodevelopre
sitanceforsomeyears

Theapparenttrendtowardresistanceisparallelledbythe
reactionofbacteriaandrelatedformssomeofwhichhave
developedresistancetoantibiotics Medicalmenhave

switchedtoothercompoundsandinsodoingarefinding
betterdrugsthaneverbeforeAsthefactorofresistance
hasnotmeantareturntoahighrateofepidemicdiseases
thereisnoneedasyettobetoopessimisticaboutthefuture
ofmosquitocontrol

Itistooearlytoconcludethatallregularlysprayedlarvae
willeventuallybecomeresistanttochemicalsHowever
withaneyetothefuturethelinesofattackwhichmight
befollowedare1increasedattentiontomorepermanent
methodsofcontrolsuchasdrainageandimprovementof
irrigationpractices2annualormorefrequentrotation
oflarvicidestopreventexposureofsuccessivegenerations
toasinglechemical3emphasisonthoroughcoverage
andifpossiblealargeenoughdosetoensurepracticallya
completekill
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Table1Comparisoninthelaboratoryofaverageper
centmortalityofAedesnigromaculislarvaefrom3
fieldsnotpreviouslyDDTsprayedwiththosefrom
3fieldspreviouslysprayed

DDT Percentmortalityinfields Percentmortalityinfields
Concentration notpreviouslysprayed previouslysprayed

FieldFieldFieldAverage FieldFieldFieldAverage
1 2 3Mortality 4 5 6Mortality

11million 100100100100 100 100100100

110million 100 100100100 100 980 0 667

130million 100100100100 300500 0 267

150million 950667765794 400200 0 200

1100million 100100 0 667 158 20 0 59

1200million 764667150527 150 0 0 50

1400million 315333117256 50 0 0 17

Check 100 167133 0 0 0

Table2 LaboratorycomparisonofDDTandtoxa
pheneonlarvaefrom2fieldsnotpreviouslyDDT
sprayedwithlarvaefrom2fieldspreviouslysprayed

Concentration Averagepercentmortality Averagepercentmortality
infields1and2not infields4and5previously

previouslysprayed sprayed

DDT Toxaphene DDT Toxaphene

11million

110million

130million

150million

1100million
1200million

1400million

Check

100

100

100

858

500

457

216

133

100

100

800

625

350

263

25

133

100

990

400

300

89

75

15

0

100

100

100

945

800

00

161

0

MrGeibThankyouDonIthinkthataswegetinto
thediscussionothersmaybeabletoaddinstancesinwhich
theyhaveencounteredwhatwemaycallresistanceNext
wehaveDrRichardBohartAssistantProfessorofEnto
mologyCollegeofAgricultureUniversityofCaliforniaat
Davis

DrRichardBohartIcantclaimthatIdidthisworkin

anyrecreationalareaItwasalldoneatDavisTherehas
beenenoughexperimentationnowpartlybytheUSDA
andpartlybyotherworkerssothatthereisstillImsure
anelementofdoubtinthemindsofmanyastotheultimate
valueoflaboratorystudiesIfeelthatsuchstudieshave
theirlimitationsbuttheyalsohavetheirusefulpoints
Theyareusefulprimarilyasameansofrapidlygetting
someideaofagivensituationandgettingitmuchmore
rapidlythanpossibleunderfieldconditionsInCalifornia
wehaveperhapstwelveimportantspeciesofmosquitoes
Therehavebeenatleasttenchemicalsproposedbyinsecti
cidemanufacturersandbackedupbyexperimentaldata
whichmightormightnotbeofvalueagainstthesespecies
Youcandoasimplemathematicalproblemontwelve
speciesandtenpossiblechemicalsundervaryingfieldcon
ditionsondifferentstagesofthemosquitoesandifyouve
gotyoursliderulewithyouyouwillfindthatitbecomesa
verytoughpropositiontotrytofindoutinahurryinthe
fieldtherelativeeffectsofthesechemicalsonthetwelve

speciesYoumaygooutandfindanidealplacetoputona
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testandbyusingonechemicalatoneconcentrationyou
getoneresultThenextdayorthenextweekyougoout
anduseanotherchemicalatanotherconcentrationon a

differentfieldwiththelarvaeinperhapsaslightlydifferent
stageandwiththetemperatureandafewotherthings
differentandyougetanotherresultThenyoutryto com

parethetworesultsandIdontbelieveyouhaveverymuch
Inthelaboratoryyoucanatleastmakecomparisonsunder

constantconditionsoftemperatureageoflarvaeandother
significantconditionsThecriticismimmediatelyarisesas
towhetherthelaboratoryresultscanbecomparedwithfield
resultsFirstofallIthinkitsobviousthatthelaboratory
resultsarepurelycomparativeYoucantfindinthelabora
torythatoneparttotenmillionwillkillcertainlarvaeand
thentakethatdirectlytothefieldcalculateyouramountof
materialputononetotenmillionandnecessarilyexpect
togetexactlythesameresultTherearetoomanyqbvious
differencesbutIdothinkthatinthismatterofcomparison
muchpreliminaryfieldworkcanbeeliminatedbymeansof
laboratorytestsOntheotherhandyoucantrunone
laboratorytestandarriveatadefiniteconclusionevenif
itsanextensivetestwithmanycontainersThereisnothing
moreaggravatingthantoruntenseparateexperimentsat
differenttimesandgetafairlyevenpatternofresultsand
thentodecidetorunonemoretodinchthethingandhave
thelarvaedojustthethingtheywerentsupposedtodo
Iwouldsaythatanyresultsfromlessthanthreesetsof
laboratorytestsarehardlyworthmentioning

Ihavemadeafewattemptswiththehelpofsomeofthe
mosquitoabatementmentocarrythelaboratoryresultsinto
thefieldandtrytoseeifthefieldresultswerecomparableto
thelaboratoryresultsThesetestsweremadeonAedes
squamigerAedesdorsalisandCulexstigmatosomaIhave
beenmuchencouragedtofindthattheresultswerecom
parable

Ihaverunaseriesoftestsoverathreeyearperiodon
manyspecieswithmanymaterialsActuallythenumbers
arefifteenspeciesofmosquitolarvaeandtenchemicalsthat
haveshownsomepromiseaswellasothersthathaveshown
nopromisewhateverForthepurposeofthistalkIhave
reducedthechemicalsandthespeciestosixofeachThe
sixeconomicspeciesandsixchemicalsstillinvolvesome63
differentexperimentsandatotalofabout15000larvae
thatwereindividuallyhandledThetechniquewassome
whatasdescribedbyMrMurrayinaprevioustestWe
usedxylenesolutionsofthevariouschemicalswithTriton
X100astheemulsifier

IhavecondensedtheresultsintotwotablesThespecies
areCulisetaincidentwhichisapestparticularlyinAla
medaCountyAedessquamigeraseriousBayRegion
speciesCulexstigmatosomawhichisanuisancealthough
itdoesntseemtobitemuchAedesnigromaculisAedes
dorsalisandCulextarsalisThechemicalsareAldrinDDD
sometimesknownasTDEchlordaneDDTlindaneand
toxapheneTheseIhavearrangedmoreorlessaccording
totheirdescendingtoxicitytoalllarvaeallofthemhow
everaredefinitelyintheupperrangesoftoxicityIhave
arangedthespeciesroughlyintheirdescendingorderof
susceptibilitythatistosayCulisetaincidentisprobably
themostresistantalthoughincertaincasesAedessquamiger
wouldbemoresoAedesnigromaculisisnotanespecially
resistanttypeunderordinaryconditionsIhaveusedthe
LDthedosewhichwouldbetheoreticallyexpectedto



kill50ofthelarvaeasIthinkitgivesthebestcompara
tivefiguresNotetheratherlargedifferencesintheamounts
ofchemicalnecessarytokillsomeoftheselarvaeThere
appearstobeaspecificreactionratherthanagenericone

Asforthematerialsthatthesewererunin firstofall

Itrieddistilledwaterforallofthespeciesbutthathadsome
disadvantagesinthecaseofforinstanceAedessquamiger
whichisalwaysfoundinbrackishwaterinthefieldIn
anycasewhereIhadmorethan10mortalityinacheck
IthrewoutthetestAedessquamigerandAedesdorsalis
werebothruninbrackishwaterandCulexstigmatosoma
wasruninsewerwaterLastsummerwewenttoalocal
sewerfarmbroughtinsewerwaterandmadeenemiesof
ourselvesinthelaboratoryPeopleranupanddownthe
hallssniffingandcomplainingparticularlythezoologists
andwehadtopointouttothemthatwehadtostandthe
ratsandthesharksallduringthesemesterandtheycould
standafewweeksofsewerwaterWealsomadeacom
parisonwithCulexstigmatosomaindistilledwaterand
oddlyenoughtheresultswerealmostexactlythesame
Thatmaybesurprisingtothosewhohavetriedtocontrol
CulexstigmatosomainsewerfarmsItismypersonalopin
ionthatthisisntbecausetheCulexstigmatosomalarvae
arehardtokillbutbecausetheycomebacksofastActually
itdoesnttakeverymuchofthepropertypeofemulsionto
killtheselarvaeinsewerfarmareasifthewaterissuffici
entlystagnantOntheotherhandifyouhaveasewerfarm
wherethewaterisrunningrapidlyyoucantexpecttoget
verymuchcontrolThelarvaearegoingtobebackwithin
aboutaweekregardlessofwhatyouuseWehadveryfine
resultsinthelaboratorywithAldringoodresultswith
DIDandChlordaneandsomewhatinferiorresultswith
othermaterialsWetriedsomefieldtestsandourimmediate
resultsweregoodbutinaweekthelarvaewereback

InallofthespeciesthatIvetestedtherewerealwaysa
fewspecimensthatweremuchmoreresistantthanthemost
susceptibleonesThisleadstospeculationastothenature
oftheresistanceanditssomethingIthinkweshouldlike
toknowmoreaboutifpossibleAstudyofresistantstrains
isobviouslyindicatedforthefuture

MrGeibThankyouDickIthinkthattheevidence
youhavepresentedhereiscertainlyofvalueundoubtedly
ofconsiderableinterestandpertinenttothoseofuswho
areactivelyengagedincontrolactivitiesIamsorrytosay
thatDrAbramswillnotbepresenthoweverhehas
sentdownMrSchmelzer

PUBLICHEALTHASPECTSINTHEUSE

OFINSECTICIDES

ByLSCHMELZER

ChemistBureauofAdultHealth
Anyagentthataffectsthehealthofthecommunitycan

properlybecalledapublichealthhazardThatinsecticides
fallintothisclassificationisofcourseevidentInfactthe
insecticidesareprobablyoneofthemostwidespreadhazards
tothehealthofthegeneralpopulationthatwenowknow
Thetoxiceffectsarefirstfeltbythefactoryworkerwho
manufacturesthematerialsubsequentlybythetruckersand
stevedoreswhohandleandtransportitbythefarmersand
pestcontroloperatorswhousethematerialandfinallyby
theconsumerwhoeatsthisfoodthatmaybecontaminated
Inviewofthewidepossibilityofinjurybyinsecticidesone
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mightconceivablysuggestthedisuseofsuchtoxicantma
terialsThereofcourseexcellentreasonsfortheircon
tinueduseFirsttheeconomicadvantagegainedbythe
controlofinsectpestsisofsuchmagnitudeastostagger
theimaginationTheestimateddamagetofoodproducts
byinsectsintheUnitedStatesisfourbilliondollarsan
nuallySecondtheefficiencyofinsecticidesincontrolling
insectbornediseasesisofgreatpublichealthsignificanceas
youallwellknowThirdbycontrolofalltheoperations
whereinsecticidesareinvolvedtoxicreactionscanbere
ducedtoaminimumSincetheuseofinseticidesisnowso
widespreadandwillnodoubtincreaseinthecomingyears
itbehoovesallpersonsassociatedwiththeirusetoconcern
themselveswiththeeffectsthesematerialshaveonthe
generalpopulationaswellasonthoseindividualsintimately
concernedwiththeiruseItisreasonabletosaythatany
compoundthatistoxictoinsectswillprobablybetoxicto
mantheonlydifferencebeingthedoserequired

Insecticidesmaybedividedintothreemajorgroups
firsttheinorganicpoisonssecondthepoisonsofplantor
animaloriginandthirdtheorganicchemicalsThefirst
groupwhichcontainssuchcompoundsasleadarsenate
sodiumfluorideandsoonhavebeenusedforsuchalong
periodoftimethattheyarenowunderreasonablygood
controlInadditiontheiruseisrapidlybeingdiscontinued
infavoroftheorganiccompoundsashasbeenshownin
thecaseofYakimainapreviouspaperThesecondgroup
isgenerallyconsideredtobetheleasttoxictomanofall
insecticidesandisthereforenotofasgreatimportanceas
theothersThisistruewiththepossibleexceptionof
nicotinewhichisoneofthemosttoxicoftheplantpoisons
Thethirdgrouptheorganicchemicalsareofgreatestin
teresttodayWithfewexceptionsthesecompoundswere
developedinthelaboratoryandarenewintheirapplica
tionasinsecticidesTheyvarywidelyintheirtoxicityand
intheirefficiencyThemostimportantoftheseorganic
compoundsarethechlorinatedhydrocarbonsandtheorganic
phosphatesbothofwhicharerecentdevelopmentsThe
halogenatedhydrocarbonscomposethelargestsignificant
groupofinsecticidesincludedareDDTchlordaneben
zenehexachioridetoxapheneandothersThesecompounds
areonlyslightlysolubleinwaterbutarefreelysolublein
manyorganicsolventsTheyareusuallyappliedasadusting
powderoraliquidspraywhichspraysmaybeasimple
solutioninanorganicsolventoranemulsionofacon
centratedsolutioninwaterTheyareoftheresidualtype
thatisthetoxicmaterialremainsonthesprayedsurfacefor
aconsiderabletimeafterthesprayingTheyareneither
hydrolizedbywaternorappreciablyoxydizedbycontacts
withairThisisoneofthemostimportantoftheirphysical
propertiesinregardtotheirtoxicityandimportanceto
publichealth

Thelethaldoseofchlorinatedhydrocarbonsvariesgreatly
toxapheneatoneendofthescalehavingatoxicdoseto
manoftwotosevengramsmethoxychlorattheotherend
havingatoxicdoseoffourhundredtofourhundredand
fiftygramsDDTthemostwidelyusedofthesecompounds
hasatoxicityofaboutthirtygramsThisfigurevarieswith
variousinvestigatorsandvariousanimalgroupsusedChlor
inatedhydrocarbonsproducetwoeffectsinpoisonedin
dividualsInseverechronicandinacutecasesthemajor
effectisonthecentralnervoussystemproducingchacacter
istictremorsdepressionconvulsionscomaandeventually



deathTheothereffectsproducedbysmallchronicexposures
aresimilartotheeffectsofthechlorinatedsolventssuchas
trichlorethyleneandcarbontetrachlorideThesearemani
festedbydamagetotheheartliverandotherinternal
organsDDTandothersolidchlorinatedhydrocarbonsare
notabsorbedthroughtheskintoanyappreciableextent
Solutionsofthesematerialsareabsorbedbutthismodeof
entrytothebodyisnotthemajoroneInhalationofthe
vaporsandmistsofspraysisnotconsideredtobeavery
importantmodeofentrytothebodyThismaybedisputed
bysomeauthoritiesbutpresentexperimentalevidencedoes
notgivecredencetothismodeofentryIngestionisby
farthemostimportantmeansofentryintothebodyIn
casesofsevereacutepoisoningaccidentalingestionoflarge
amountsappearstobeacommonfactorIncasesofchronic
poisoningpoorpersonalhygieneandindustrialhygienecan
usuallybedemonstrated

Thetwopropertiesofchlorinatedhydrocarbonsthatmake
themofspecialinteresttopublichealtharefirstthere
sidualcharacteristicitcanbereadilyseenthatanimalfodder
andleafyvegetablesforhumanconsumptionthathavebeen
sprayedwiththesematerialswillremaintoxicforalong
periodoftimeThisconditionactstoincreasetheimpor
tanceofthesecondfactortheselectiveabsorptionofthe
comopundsintothefatsofanimalsingestingthemDDT
maybefoundinchronicalilypoisonedanimalsinacon
centrationfourtimesthatingestedandthisstorageis
almostcompletelyinthefatoftheanimalDDTappearsin
themilkofcowsandespeciallyinthebutterfatandfinds
itswaytothepublicinthismannerDDTisalsostoredin
thefatofmeatanimalsandpresentsapublichealthhazard
throughthisgroupIthasbeendemonstratedexperimentally
thatanimalsfedwithalowconcentrationofDDTsucha
lowconcentrationthatchronicsymptomswillnotappearat
thetimeoffeedingwillstoreittosuchanextentinthefat
thatifstarvedthereaftersymptomsofthepoisoningwill
appearduetothemetabolizingoftheanimalsownfat
whichiscontaminatedwithDDTThesesymptomsusually
occurwithinonetofourdaysafterthecessationofthe
normaldietDrawingaparalleltothatifapersonreceived
asteadysmalldosethroughtheingestionofleafyvegetables
contaminatedwithDDTatsomelaterperiodwhenhe
becameillandhadtometabolizehisownfathemightthen
showsymptomsofDDTpoisoning

Theorganicphosphatesrepresentthenewestlargegroup
ofinsecticidesHexaethyltetraphosphateandtetraethylpyro
phosphatewhichistheactiveingredientofparathionare
themostwidelyusedofthisgroupandareveryeffective
againstmanyinsectpestsTheyarenotresidualintypeand
disappearrapidlyaftersprayingTheyarethemosttoxic
ofallinsecticidesnowinuseTwelvetotwentymilligrams
isconsideredtobethetoxicdoseformanOrganicphos
phatesacttodestroytheenzymecholinesteraseinthehuman
bodyThisdestructionallowsanaccumulationofacetyl
cholineinthebodywhichstimulatestheparasympathetic
nervoussystemEarlysymptomsarevagueandvariedand
includeheadachevomitingcrampsnauseadizziness
blurredvisionandpulmonarydifficultiesAcommonsymp
tomshowninmostpestcontroloperatorsisafeelingof
tightnessofthechestanddifficultyandbreathingtogether
withablurredvisionandithasbeendemonstratedthata
goodnumberofautomobileaccidentsthathappentopest
controloperatorsthathandleparathionareduetothe
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blurredvisioneffectthattheygetfromtheirchronicpoi
soningThatsaratherinterestingsidelight

Seriouseffectonthecentralnervoussystemandthemus
clesisalsopossibleasisgastrointestinaldamageThemost
strikingpictureinparathionpoisoningistheapparentdis
ordertotheplumbingsystemofthehumanbodySevere
lacrimationandsalivationoccurvomitinganddiarrhea
occurtoagreatextentandtheentirevascularsystemofthe
humanbodyisjustcompletelyoutoforderTheorganic
phosphatesarerapidlyabsorbedthroughtheskinbutare
onlyslightlyirritatingThislackofirritationmakesit
difficultforexposedindividualstorealizetheextentoftheir
exposureAbsorptionthroughtherespiratoryandgastro
intestinaltractsisalsopossibleTheextremetoxicityand
rapidabsorptionthroughtheskinmaketheorganicphos
phatesthemostdangerousinsecticidesinusetodayPro
tectivemeasuresagainstbothchlorinatedhydrocarbonsand
theorganicphosphatesconsistofthepracticeofgoodper
sonalhygieneandgoodindustrialhygieneandthesound
useofprotectiveclothingThefreeuseofsoapandwater
cannotbeoveremphasizedRecentlyabulletingottenout
bytheBureauofAdultHealthlistedelevenitemstobe
consideredinthecontrolofparathionWerecommendthe
banningoflargesizedfieldpackagesofthewettableconcen
tratemaximumsizedpackagesforfielduseshouldbeabout
fivepoundsThedustforfielduseshouldbelimitedto2
parathionandtheuseofliquidparathionformulations
shouldbeprohibitedTheretailsalesofparathionformula
tionsforhomegardenuseshouldofcoursebeprohibited
Improvedwordingandformofwarningnoticesonlabels
shouldbeinstitutedWidecirculationshouldbegivento
competentmedicalinformationonsymptomsofparathion
poisoningandtreatment

Withparathionoranyorganicphosphatetheuseofpro
tectiveclothingisfarmoreimportantthanwithanyother
insecticidesweknowwithperhapstheexceptionofnico
tineThereasonforthisistherapidabsorptionofpara
thionthroughtheskinYoucanreadilyunderstandthat
shouldapersonbecomedrenchedwiththesprayandremain
intheclothingthatisdrenchedhewillabsorbsucha
terrificamountofparathionthatdeathwillusuallyensue
veryshortlyThethingtodointhatcaseistoremovethe
clothingatonceshoulditbecomedrenchedandbathethe
exposedindividualcompletelyinsoapandwaterThese
organicphosphatesasImentionedareeasilyhydrolized
andoncetheyarehydrolizedtheirtoxicitydisappearscom
pletelyHexaethyltetraphosphateandtetraethylpyrophos
phatearebothhydrolizedinwateralonebutparathionre
quiresanalkaliorsoapMostsoapsarealkalinecontrary
toallthemanufacturersbaloneySoifyouusegoodsoap
andwateryoucandoagoodprogramofpreventingthe
absorptionofparathiononceithasbeenspilledontheskin
Themainthingisdontspillitontheskin

MrGeibThankyouMrSchmelzerforsoablytelling
usaboutthisimportantphaseintheuseofinsecticidesI
thinkitbehoovesusalltobemostjudiciousinouruseand
choiceofvarioustoxicantsunderourcontrolInthatrespect
ImightcommentonourownexperienceinourdistrictI
thinkoneofthemajorproblemsthatwereconfrontedwith
istogettheoperatorwhoisdailyhandlingthematerialto
havesomerespectforwhatheishandlingYoucancall
totheirattentiontimeandtimeagainthatitisapoisonand
nottogetitonthemselvesinconcentratedformsorevenin



diluteformsandwhentheydowipeitofftoreallywash
itoffbutitsadifficultthingtoimpressthemwiththat
aftertheydailycomeincontactwithitforaperiodof
monthsbutitcertainlyissomethingthatweshouldkeep
after
Iwillintroducethenextspeakeronthesymposium

AllenBLemmon
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ofAgricultureSacramento

Theresashortcourseonforpestcontroloperatorsatthe
sametimeasthisupatDavisandIhadtobeonthe
programuptherethismorningsoIvemissedoutona
gooddealofthediscussionherewhichIwouldlike tohave

heard
Thelawswhichaffecttheuseofeconomicpoisonsorpest

controlmaterialsdividethemselvesinmymindintothree
classesorcategoriesFirstthosethathavetodowiththe
manufactureorsaleofthematerialsthemselveslabelingand
soforththenanewgroupthatwenowhaveinCalifornia
affectingtheuseofthematerialsandthenofcoursethe
thirdoneouroldfriendthesprayresiduelawWeprob
ablyhadbeststartwiththefederalInsecticideFungicide
andRodenticideactwhichappliesonlytothematerials
shippedininterstatecommerceEachproduct eachpest
controlmaterialthatismustberegisteredwiththeUS
DepartmentofAgriculturebeforeitcanbeshipped in

interstatecommerceThepurposeofcourseistoprevent
thesaleofworthlessproductsandtorequireproperlabels
thatgiveadequatedirectionsforuseandanynecessary
warningsorcautionsthattheusermustfollowThen in

theStateofCaliforniawehavetheeconomicpoisonsarticle
oftheAgricultureCodewhichfollowsthesamegeneral
principlesasthatofthefederallawEacheconomicpoison
soldintheStatemustberegisteredhereanditappliesto
alleconomicpoisonswhethertheyaremanufacturedinthe
Stateorshippedinorwhetherornottheyarefederally
registeredgivinganadditionalcheckandcooperativework
withthefederaloffice

Wedrawsamplesofthematerialsofferedforsaleor
soldthroughouttheStatewehaveastaffofinspectorsto
checkthesesamplesagainsttheguaranteegivenonthe
labelandintheapplicationforregistrationtomakesure
thatthepurchaserreceiveswhatisguaranteedtohimWe
foundinonecasethatamanufacturerdeliveredtoamos
quitoabatementdistrictaDDTsolutionguaranteed25
whichwasconsiderablybelowguaranteeNowthatisan
unusualcaseWetookactionandasIrecalltheJudge
imposedarathersubstantialfineonthatmanufacturerWe
havedrawnsamplesthroughagoodmanyofthedistricts
andIdontrecallanyothersthathaventbeenuptoguar
anteeshowingthatthemanufacturersaredoingagoodjob
indeliveringmaterialsinaccordancewiththeguarantee
Ifatanytimeinanyofyourworkyouhaveasuspicionof
aparticularmaterialpleasegetintouchwithouroffice
andifitsinanoriginalpackagesuitableforevidencewe
candrawanofficialsamplemaketheanalysisandrender
youareportandacopyofthereportalsogoestothemanu
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facturerortoanydealerinvolvedWedrawinthecourse
ofouradministrativeworkabout1500samplesofeconomic
poisonsinanyoneyearItsaboutallourlaboratorycan
analyze

Therewereregisteredlastmonthatotalof8300different
economicpoisonsforsaleintheStatesoyoucanseethat
eventhoughwedoalotofworkwearentcoveringthe
fieldeventotheextentofgettingasamplefromevery
productthatisofferedorregisteredforsaleintheState
Ofcoursesomeproductsaresoldinminoramountsand
someofthosethatareregisteredareprobablynolonger
soldbutthesizeofthejobiswellillustratedbythatfigure
Everyyearwehaveagreaternumberofformulationsand
differentmanufacturersregistered

Somuchforthegenerallawsgoverningthesaleofma
terialsIwouldliketomentionthethreenewlawsthat

werepassedbythe1949LegislatureSenateBill221added
Section10667totheAgriculturalCodewithregardto
injuriousherbicidesItprovidesthatafterdepartmentalde
terminationthroughhearingsrulesandregulationscanbe
setupwithregardtotheuseofinjuriousherbicidesHear
ingswereheldinSeptemberandOctoberandregulations
issuedinDecemberwithregardtotheuseof24D245T
andthattypeofmaterialwhichhavebeendeclaredtobe
injuriousherbicidesInthecentralpartoftheStatethe
greatcottongrowingareashavebeendeclaredhazardous
areasandinthoseareaseverysingleapplicationofa24D
herbicidemusthaveapermitsecuredfromtheCounty
AgricultureCommissionerifitisinexcessofonepoundof
commercialproductperdayOutsidethehazardousarea
itisfivepoundsperdayasalimitThecommissionercan
giveuptoannualpermitsbutifaparticularfarmeror
pestcontroloperatorisdoinggoodworkandthecom
missionerfeelsthathecouldgivehimapermittooperate
inacertainvicinityhemaydosoorhecanholditdown
tomakeitindividualpermitsThisisaltogetheranew
typeoflegislationItsratheratrialanditwillalsobea
atrialbothtoourofficeandtothosewhoareusingthe
materialtogetthroughtheredtapeofgettingpermitsbut
itwasfeltnecessaryfromthepresentationsmadetothe
Legislatureonaccountofthelargedamagethatresulted
frommisuseof24DAtthesametimethatlawwaspassed
SenateBill477alsowaspassedThataddsSection1080
totheAgriculturalCodewithregardtoinjuriousmaterials
Itprovidessomewhatthesamewaythattheotherbilldoes
withregardtoinjuriousherbicidesbutanyofthesehighly
toxicmaterialscanbeatthedeterminationoftheDepart
mentofAgriculturedeclaredinjuriousmaterialsandthen
rulesandregulationscanbesetupeventotheextentof
timingofapplicationswithdifferentrulesfordifferent
areasoftheStateiftheyaredeclaredinjuriousmaterials
anyoneapplyingthemmustsecureapermitfromtheAgri
culturalCommissionerThetwomaterialsbesides24D
thatwerediscussedatgreatestlengthatthedifferentlegis
lativehearingswerecalciumarsenatewithriskofinjury
tobeesandtolivestockandparathionThelawiswritten
broadenoughsothatifevidencewassubmittedandthe
declarationmadeitcouldevenincludeDDTIcantellyou
atthistimethatthereisnomindatleastintheDepartment
ofAgriculturetoextendthelistofinjuriousmaterialsto
includeanymoresubstancesthanareabsolutelynecessary
WeevenhaventgottothepointofcallinghearingsWere
stilltalkingamongourselvestryingtolineupsomething



thatlookslikeworkableregulationssothatwewillhave
somethingtostartonwhenwegointohearings
Iwouldexpectfromhearingthelegislativetestimony

thatcalciumarsenateandparathionwouldprobablybetwo
ofthematerialsincludedinthehearingswhentheycome
butthatisonlyaguessonmypartbecausetheremaybe
othersandsomethingmaycomeuptochangethepicture
withregardtothemIexpectthoughthathearingswill
comeaboutinthecourseofthenextfourorfivemonths
andthenwhentheyareheldandthegeneralprocedure
followedassetupintheAdministrativeCoderegulations
willbepromulgatedandtheywillbecomeeffectivethirty
daysafterfilingwiththeSecretaryofStateIwouldlike
toemphasizethatsofartherearenoregulationswithregard
toinjuriousmaterialsthatistheuseofthemotherthan
thosewithregardto24Dandthesimilarherbicides

ThentherewasanewlawSenateBill485thathadto
dowithregulationofcommercialpestcontroloperators
doingagriculturalpestcontrolworkTherehasbeenSection
150intheAgriculturalCodewhichwasrepealedthatset
upacertainamountofcontrolbuttheregulationswereto
bemadebytheDepartmentofAgricultureandtheenforce
mentsolelythroughtheAgriculturalCommissionerThat
obviouslywasadifficultjobtohandtotheAgricultural
Commisionerbecausehebecameexaminingofficerprose
cutingattorneyjudgeandjuryanditwasverydifficultand
subjecttocriticismbecausehehadtotakealicenseaway
andhehadtogathertheevidencetodoitUnderthenew
laweachagriculturalpestcontroloperatorwillsecurea
Statelicenseatanannualfeeof1500thenhewillhave
toregisterwiththeAgriculturalCommissionerineach
countyinwhichheintendstodobusinessTherewillbe
variationinthecountyrulesandregulationsastowhatis
requiredwithregardtoregistrationbecausewehavedif
ferentproblemsinthedifferentcountiesForexamplethe
southerncitruscountieswilllookattheproblemagreat
dealdifferentlythanperhapsthoseintheSanJoaquin
ValleyorperhapsthoseinnorthernCaliforniaInaddition
toregisteringwiththeCommissionerhemustfilereports
astotreatmentThedefinitionofpestcontrolisinthelaw
andIthinkthisisofinteresttoallofyou

Pestcontrolmeanstheapplicationofanysubstance
methodordevicetopreventdestroyrepelmitigateorcor
rectanydisorderofplantsortocontroloreradicateany
pestsasdefinedinSection100oftheAgricultureCode
Inthedefinitionofpestsitincludesanyinsectoranimal
lifeorvegetablelifethatisdetrimentaltoagricultureIt
wouldbequitereasonableperhapstomakeadetermination
thatamosquitowasanagriculturalpestbecauseitcarrieda
diseasetoanimalsoritmightbecarriedfurthertothe
extentthattheywereapestoftheagriculturalworkersand
thereforeanagriculturalpestbutatthistimewecertainly
havenothoughtintheDepartmentofAgricultureofcon
sideringmosquitoesasanagriculturalpestPestcontrol
operatorswhoaredoingonlymosquitoworkwillnotre
quirelicensingunderthisactbutthoseofyouwhoemploy
operatorswhoarelicensedunderthisactbecausetheydo
otheragriculturalworkshouldfindanimprovementintheir
workbecausetheywillhavetoknowmoreabouttheir
businessinagricultureandIthinkthatwillextendoverto
yourworkparticularlywithregardtoairplaneapplication
Thelawprovidesthatpilotsmustqualifyandsecurea
certificateofqualificationThefeeis2500forapilotto
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gethiscertificateofqualificationHeistobeexamined
onhisabilitytoconductpestcontroloperationsandhis
knowledgeofthenatureandeffectofthematerialsusedin
pestcontrolFranklywedontknowyetwhatkindofan
examinationweregoingtohavetogivethepilotsThislaw
wentintoeffectJanuary1Wearegettingintheapplica
tionsandourofficeisswampedwiththem

Assoonaswecangetclearedawayastohowmanypilots
wehaveandwheretheyarelocatedweplantogivewritten
examinationsanditisoneofthepurposesoftheshort
coursethattheExtensionServiceisgivingnowatDavisfor
threedaystoallowthosepilotstogetfamiliarwithsome
ofthepestcontrolproblemsandthematerialsusedAbout
halftheaudienceupthereandIunderstandtheregistration
wassixhundredraisedtheirhandsasbeinginterestedin
aviationoragriculturalpestcontrolusingairplanessothat
themenaretakingitseriouslyIthinkthatitwillbean
aidtoeveryonetohavethepilotsfamiliarwiththematerials
andthehazardsinvolvedintheirusesothatmaterialswill
notbeusedinsuchawaythatthepilothimselfwillbe
comegroggyandnotbeabletoflytheplaneproperly

NowastothesprayresiduelawintheAgricultureCode
therearetolerancesforfluorinearsenicexpressedasarsenic
trioxideleadandDDTThosetolerancesapplytofresh
anddriedfruitsandvegetablesTheydontcoverforageor
anytypeoffeedwhicharenotunderthesprayresidue
articleofthecodeThisonlyappliestofreshanddried
fruitsandvegetablesSothosetolerancesgivealeewayby
whichafarmerorpackercanrestassuredthatifhisfruit
haslessthanthatamountofresidueitcanbesoldwithout

beingheldintheStateofCaliforniaIfithasmorethan
thathecanbereasonablysurethatitwillbepickedup
becausewehavearatherthoroughandextensiveinspection
serviceinconnectionwiththeenforcementofthespray
residuelawRightatpresentahearingisgoingonin
WashingtonDCtosetupfederaltolerancesunderthe
USFoodandDrugAdministrationTheUSlawhasno
formaltolerancesbutonlyinformaltolerancesorastate
mentofpolicyonapplesandpearsthattheywouldnotbe
seizediftheyhadDDTnotinexcessofsevenpartsper
millionwhichisthesametolerancethatiswrittenintoour
CaliforniaStateLawonlyourscoversthewholefieldin
cludingvegetablesWearehopingthatasanoutcomeof
thesefederalhearingstherewillbeagoodscientificbasis
onwhichtoestablishtolerancesforaditionalmaterialsin
thisStatesothatthosewhobuymaterialsforpestcontrol
canfigureouttheirprogramstoknowwhetherornotthere
willbeanyhazardtotheuser

MrGeibThankyouMrLemmonWegreatlyappre
ciateyourtimeandeffortinleavingthemeetingatDavis
thismorninganddrivingeightymilestocomedownand
talktousherethisafternoon

Inoticeconsiderablerestlessnessasamatteroffact
ImgettingthatwaymyselfThetimeisgettingshortbut
Ithinkperhapssomeofyouhavequestionsyoumightlike
toasksomeofthesespeakersIwouldliketoopenitup
fordiscussionIfyoudohaveanypleaseaskyourques
tions

QuestionIwasjustgoingtoaskDrBohartwhattem
peraturesthosetestsweremadeunder

DrBohartThetemperatureswerealllaboratorytem
peratureswithinarathernarrowrangeabouttwentythree



totwentysevendegreesCentigradeWeonlyranasingle
testcomparingtemperaturesonDDTandIdidthaton
Culexstigmatosomatheresultswereinconclusive

MrRoyFritzIdjustliketomakeonestatementfor
therecordconcerningresistanceoffliestochemicalsThat
isthattheBureauofVectorControloftheStateHealth
Departmenthasbeenpreachingthegospelofenvironmental
sanitationforthecontroloffliesallthepastyearandahalf
Wevemetoppositionallalongthelinefrompeoplewho
areinterestedinchemicalcontrolWhilechemicalcontrol

hasaproperplaceinflycontrolbasicallyflycontroldepends
upontheremovaldestructionmodificationorprotection
oftheorganicmaterialsinwhichfliescandevelopChem
icalcontrolisasupplementtothesebasicsanitationmeas
uresandnotasubstituteforthem

QuestionIdjustliketoaskMrLemmonwhatthe
presentstatusofourDDTregulationisinregardtodairies

MrLemmonDDTregulationswithregardtolabeling
requirethattheynotberecommendedunderconditions
wheretherewillbecontaminationofmilkWithregardto
usetherearenoregulationstherearenosprayresidue
tolerancesonhaybutunderFoodandDruglawsitwould
besubjecttoseizureiffoundwithanyamountonIam
hopingthatoneofthethingsthatwillcomeoutofthese
FoodandDrughearingswillbetolerancesonasoundbasis

MrGrayIdliketoaskMrLemmonifthereisanything
thatcanbedonetorepresentourselvesatthesehearingsin
Washingtonatthepresenttime

MrLemmonThehearingsgoingonatpresentarewith
regardtoestablishinganecessityforuseofmaterialsThose
ofuswhohavebeeninpestcontrolworkknowthatin
ordertogetgoodcropsyouhavetouseinsecticidesbutin
ordertoestablishtolerancestheyhavetohaveintherecord
astatementwithregardtothenecessityofuseItismy
understandingthatthepresenthearingshaveonlytodowith
harvestingthatisuptoharvestoffruitsandvegetablesI
willknowmoreaboutthatinacoupleofweeksbecause
Iamgoingbacktothehearingscalledforthe16thof
FebruaryAtthattimeIwillpresentinformationwhichwe
haveaccumulatedintheDepartmentofAgriculturewith
regardtotheactualqualtitiesofthedifferentsprayresidues
thatwehavefoundinourenforcementworkalsodata
fromtheUniversityofCaliforniaExperimentStationwith
regardtothenecessityofuse

QuestionIwouldliketoaskthesamequestionIasked
inyourofficeforthebenefitofsomeofthegroupswhohire
theirownpilotsWhatistheinterpretationoftheselaws
inregardtostrictlymosquitoabatementpilots

MrLemmonTherehasntbeenanydecisionmadeone
wayortheotherwehaventaskedforoneAsfaraswere
operatingatpresentifpilotsaredoingsolelymosquitocon
trolworktheyarenotinagriculturalpestcontrolopera
tionsanddonotcomeunderthescopeofthenewAgricul
turepestcontrollawbutifpilotsaredoingagriculture
worktooofcoursetheycomeunderthatandsoyouwould
getthebenefitofwhatevertrainingandcertificationthereis
forthepilotswhoaredoingbothtypesofworkbutifthey
aredoingsolelymosquitoworkIdonotbelievetheyare
includedinthelaw

MrTedAaronsOriginallywhenDDTfirstcameinto
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useinCaliforniainthedistrictstherewasageneraltend
encyfordistrictstouseverysmallamountsperacre
Amountswereintheneighborhoodofonetenthpoundand
manydistrictshavegraduallyincreasedtofourtenthsor
onehalfpoundperacreOnthebasisofthediscussionthat
DonMurraygaveonthismatterIdliketoknowwhathe
considersanadequateamountofthetoxicantforsatisfactory
controlperacre

DrMurrayIdliketoenlargeonthatjustalittlebit
bymentioningoneotheritemThisinvolvesthedesirability
ofabsolutelyperfectcontrolwhichisnotpossibleThe
moreweappliedinsecticidestoafieldandthecloserwe
cametoperfectionofcontrolthemoreresistancewegot
Ourmostresistantmosquitoeswereinthefieldwhichhad
beencontrolledalmostperfectlyIthinkArtGeibatBakers
fieldwillsubstantiatethatWheretheyusedasyphon
systemandhadpracticallynomosquitoesinthefields
thosefieldsproducedthemostresistantmosquitoesIsnt
thatright

MrGeibThatsright

DrMurrayNowthequestionishowmuchmaterial
WithDDTunderanairtemperatureofover100inthe
fieldwehavefoundthattwopoundstotheacrefailedto
givesatisfactorykillMaybeitgave50killbutwithten
millionmosquitoesthatstillleavestoomanyWefound
thatwithtoxaphenewegotbywithroughlyonehalfpound
totheacreassatisfactory

MrGeibThanksDonPerhapswecouldhaveGordon
SmithEntomologistoftheKernDistrictatBakersfield
discussthatalittlebit

MrGordonSmithInourexperimentsatBakersfieldas
ArtsaidDDTresistancedevelopedinthefieldswherewe
wereusingthesyphonWedontwantanybodytogetan
erroneousimpressionandcondemnthesyphonforthatrea
sonIthappenedtobeinthefieldswhereweweredoing
intensivetestworkInthosefieldsthedosagechanged
prettyconstantlyeverytwoorthreeweeksitwentdown
tolowminimumlethaldoseandthenupaboveitkept
jumpingaroundWeworkedwithitandchangedthesy
phontryingtogetconstantdosageandbecauseofthatwe
probablyhastenedthedevelopmentofresistanceinthat
fieldInanotherfieldwherewedevelopedresistancewe
hadthesyphonitwasafieldwherewehadcontinuousap
plicationforapproximatelytwoandonehalfmonthsat
whatIwouldconsideraminimumlethaldoseforthat
methodofapplicationDDTwasrunningintothatfield
atfifteenhundredthspartspermillionintheirrigation
waterandthatsprettylowIfyouwanttotrythesyphon
Irecommendthatyoudontuseaminimumlethaldose
Anytimethatweuseitagainwearenotgoingtogothat
lowInourexperienceinthefieldIthinkmaybewehave
hadalittlebetterluckwithtoxaphenethanDonMurray
IdontbelievewevehadquiteasmuchresistanceWehave
beenabletousetoxapheneverysuccessfullyintheaircraft
andourfiguresastodosagerunningbetweentwotenths
andtwentyfivehundredthspoundsperacregivewhatwe
term100kill

MrMagyIwouldliketoconcurwithDrBohartasto
certaintoxicityresultsthattheBureauofVectorControl
obtainedthissummerforthecontrolofAedesnigromaculis



larvaeWiththeexceptionofgammaisomerthetoxicity
rangerancloselyparalleltoDrBohartsresultshowever
forsomereasonwefoundthatBHCwasaboutfourtimes
astoxicasDDTIdontrecallwhetherDrBohartranany
testswithmethoxychlor

DrBohartNotonnigromaculisItrieditonseveral
otherspeciesandtheresultswerealwayspoor

MrMagyWellourresultsconcurredinthatrespect
alsoIknowthatmethoxychlorisusedquiteextensivelyin
flycontrolandofcoursetheresalotofdifferenceIn
msoquitocontrolwefoundittobeonetenthastoxicas
DDT

MrGeibIdliketomakeacommentortwoonthat

myselfWereveryinterestedintheworkthatMrYates
andLindquisthaddoneontemperaturewiththedifferent
insecticidesWelearnedofthatlastyearWestartedtodo
alittleourselvesWeveencounteredaproblemwhere
sometimesthewatertemperatureinwhichwefindAedes
larvaewillbeupto102andtheyaregettingalongvery
verynicelyItsinthoselocationsandduringthesummer
seasonwhenthetemperatureisextremelyhighthatweve
hadtroubleingettingagoodkillBygoodImeanwhat
weconsidera95or100killoranabsenceoflarvae
FollowingalongwiththatIthinkitmaybeofinterestto
knowwhatweredoinginthewayoftestingsomelarvi
cidesandIthinkGordonSmithcanverybrieflyelaborate
onthat

GordonSmithOurmethodfollowedDickBohartstoa

greatextentIusedthesamehalfpinticecreamcartons
Imtoolazytowashglasswareeverybodywhosseenmy
labknowsthatThenormalsetupistencontainerstothe
testwithtencontainersoflarvaeforcontrolIuseonlytap
waterfortunatelyIdonthaveanysaltmarshsoIdont
havetoworkwithtwowatersIusetwentylarvaeineach
containerFromthejunkpileoftheKernGeneralHospital
Icameintopossessionofaratherlargeconstanttempera
tureincubator

Withourratherhighsummertemperaturesandthework
thatMrLindquisthasdonewethoughtitbesttorunthese
testsunderaconstanttemperaturesoallofourtestwork
donenowontoxicantsisdoneunderatemperatureof90
FahrenheitOurreadingsaretakenattheendoftwentyfour
andfortyeighthoursIthinkthatmyworkprettymuch
agreeswithDrBoharts

UnfortunatelyIhaventgotaroundtohavingallthe
workanalyzedthatIdidlastyearsothatIcantsayany
thingdefinitelyastospeciesIdontsitdownandsort
mineoutIjustgetamixtureofAedesdorsalisandAedes
nigromaculisIhopetohavethemcountedbeforethe
seasonisover

MrGeibOneotherdifferenceIthinkshouldbepointed
outisthatthelarvaeratherthanbeingrearedinthelabare
fieldcollectedusuallyatthirdstage

MrLindquistIthinkthatitsbeenamplydemonstrated
thatyouhavesometoughmosquitoeshereinCalifornia
WhatareorwhatsgoingtobedoneaboutthemCanwe
learnanythingfromthehouseflyworkthatDrMarchis
doingandothersaredoingthatmightguidemosquito
controlworkWemightputthequestionthiswayas
sumingthatwestartedoutfromthebeginningwithDDT

28

howwouldwechangeourapplicationsoastoavoidthese
toughproblems

MrGeibIthinkthatisamostpertinentandimportant
questionImjustwonderingifthereisanyonewhoispre
paredtoanswerit

DrTinkhamImnotgoingtosurpriseyouandgive
anythingmorethanasuggestionofwhatIthinkmaybe
underlyingthischemicalresistanceItmaybeofvalueto
youanditmaynotbeImfromtheCoachellaValleywhere
wedonothaveeventemperateconditionsDuringthe
summerweareinatropicalzoneandthereisahigh
emigrationfromthereandinthewinterwhenwehave
unseasonableconditionsinotherpartsofCaliforniawehave
quiteabitofimmigrationintothevalleyDuringthispast
summerwhentheStatehadtwooperatorsdowntheremy
phaseofthestudieswasonchemicalcontrolinthelabora
toryofHippelatesfliesIusedsixorsevendifferentchem
icals36gammaBHCalso20and11gammaBHC
alsoLindanethen118497DDTRhothaneorDDDtoxa
pheneandchlordaneThoseweretheprincipalchemicalsI
usedinaseriesoftestsstartingfromonetenthdilution
downtoonetoonethousandthdilutionIusedtheHoskins
andCaldwellspraychamberIcutmyexperimentsdownto
fifteensecondsofthesprayandoneminutesettlingtime
becauseIfeelthatatleasttheexperimentsshowedthat
whetheryougivethem10minutesor1minutesettlingtime
theimportantthingiswhetheryougivethemaminimum
lethaldoseornotIfyougivethemmorethanthatmini
mumlethaldoseitdoesntmatteraslongastheygetenough
tokillsotoapproximatefieldconditionsIcutitdownto
oneminutesettlingtimeUsing36gammaBHCthere
wasusuallya100knockdownofallthegnatsinsideof
sixminutesanditstartedinaboutthreeminutessoitwas
usuallyastraightlinefunctionLindanewasalittlefaster
butnotverymuchnotenoughtowarrantthegreaterex
penseTherewashardlyanydifferencebetweenanyof
thoseisomersofBHCWestartedknockdownwith497or
Dieldrininaboutfifteenminutesitstartsoffslowlyand
risesrapidly118isveryclosetoitandsowaschlordane
DDTstartedmuchquickerbutgotuponlytoabout95
killandthentaperedoffnotgetting100killMostof
thesetestscanberepresentedbysigmoidcurveswherethe
mostsusceptibleinsectsarerapidlykilledtheinsectsof
averagesusceptibilitywillappearasrepresentedalongthe
middlepartofthecurveandtheresistantminoritywill
appearintheupperportionofthecurveThesearethe
insectsthatarehardtokillandaretheonesthatarecausing
yourchemicalresistancebecausetheyaretheonesthatwere
notkilledandarebreedinganddevelopingyourchemical
resistantstrains

ToxaphenewasevensloweryetandRhothanewasjust
aboutthesameThemortalitycurveforthe118was
usuallyalittlefasterthanfor497becauseofthecharacter
isticsofthechemical

Itwouldbesenselesstocarryouttheoneto1000dilu
tionsonDDTtoxapheneRhothaneandthatgroupbecause
thegnatswoulddiebeforethechemicalhadachanceto
takeeffectThegnatsareverydifficulttokeepinajar
overnightsoifachemicaldoesnotkillthemrapidlyitis
notworthworkingwithThechemicalsthenthatweused
intheveryweakdilutionswerethebestBHC497118
chlordaneandofcourselindaneAveryinterestingthing



developedwiththeBHCWithhighconcentrationsof
insecticidestherapidityofknockdownissorapidthat
thereisnoopportunityforaclearindicationofasigmoid
curvebutatoneto360oroneto640tooneto100dilu
tionsthe36gamaisomerandthe20andthe11
BHCbegantoshowthatsigmoidcurvethatwouldindicate
thattherewasanoportunityforchemicalresistancetode
velopWith497and118theexperimentshowedthatal
thoughtheystartedalittlemoreslowlysothatwhenthe
knockdownwasinitiatedinthefirstminuteortwo497
wentthroughtomorerapidconclusionthantheBHCand
the118wasveryclosetoitandchlordanewasaboutfourth
place

Averyinterestingthingdevelopedwithlindaneathigh
dilutionsLindaneactuallyactivatedthegnatssothatthe
gnatsactuallylivedlongeraftertreatmentwithlindanein
weakdilutionsascomparedwiththecheckThechecks
werealldeadthenextmorningbut20thatdidnotdie
fromlindanewerelivingthenextafternoonIdiscussed
thatmatterwithDrMetcalfandDrMarchandtheysaid
thatthathadnotbeenshownbeforeandIjustpresentit
toyounowSomethinglikethismaydevelopinyourwork
especiallyintheweakerdilutionsAlthoughthisisalabo
ratoryexperimentonlyandsomeexperimentsarebasedon
onlyonetestIbelievethattheseexperimentsareindica
tiveevenifnotabsolutelyaccurateTheresultmaypoint
thewaytowhatiscausingresistancetothesechlorinated
hydrocarbons

MrGeibThankyouDrTinkhamYouwillrecall
whenIinitiallyopenedthissymposiumImadeastatement
thatthiscouldbealittlecontroversialandIalsosaidthat
wecouldtalkaboutitalldayUnlesssomeonehassome
thingthattheywouldreallyliketobringupatthistime
wehadbettercatchupwiththeschedulealittleandgeton
tothenextspeakerafterarecess

MrWashburnBeforeweintroduceournextspeaker
Idliketocalluponaman ImreallyashamedIhavent
calledonhimlongbeforethis LesterSmithfromMetu

chenNewJerseywhoisPresidentElectoftheAmerican
MosquitoControlAssociation

MrLesterSmithMrPresidentandfellowmembersI
wishtobringthegreetingsoftheNewJerseyAssociation
totheCaliforniaAssociationDrPepperwhowasasked
tospeakcouldnotbeherebecauseofotherengagements
IfeelthatIshouldputinaplugforNewJerseyWedo
havearecreationareathereAtlanticCityisalittleplace
wecalltheplaygroundoftheworldTheNewJerseymeet
ingwillbeheldthereearlyinMarchandwedohopeyou
willcomeandbringasmanyasyoucanVirginiahasset
upawonderfulprogramandonthecaravanfromVirginia
BeachtoAtlanticCityyoullseesomeextensiveworkon
saltmarshanduplandsandIthinkyoullfinditvery
enjoyable

MrWashburnThanksLesThislastitemiscalleda
symposiumIdontknowwhetherthatisquiterightornot
butwellletTedRaleytakeoverItsareviewofequipment
IguessmostofithereinCalifornia

MrTedRaleyThankyouEdThisisonlyonCali
forniaequipmentWedealonlywiththebestinthisasso
ciationArtdidntsettletheinsecticideproblemIwont
pretendtosettletheequipmentproblembutIdohopeto
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showwhatisbeingusedinCaliforniawiththehelpofthe
districtsthathavealreadycontributedpicturesandthose
districtsthatareheretodayandhavenotcontributedpic
turesbutdohavethoughtsthattheywouldliketoaddto
thepanelIhavebeenafteryouforsometimetosendme
picturesofyourequipmentthatcouldbeshownatthis
ConferenceThesepictureshavebeeneditedforbrevity
realizingthetimewouldbedrawingneartoclosingand
youwouldntwanttosittoolongIhavetriedtoshowa
fairrepresentationoftheslidesThebestwayIfeltto
showthemwouldbealphabeticallybutjustbecauseCon
solidatedstartswithaCandcomesearlyintheprogram
dontgettheideathatIthinkmyequipmentisthebest
Itsprettygoodbuttheresothergoodequipmentinthe
paneltoo

Aseachdistrictseestheirslidescomeonthescreenwill
theybereadytomakecommentontheequipment

IneditingIhavetriedtoshowtheinnovationsnearthe
endofeachseriessointheearlysequenceofyourpictures
generallyitwillbejustthevehicularequipmentthatis
prettystandardandwellrunthroughthosequickly

EditorsNoteMrRaleyproceededtoshowaseriesof
slidesillustratingvarioustypesofequipmentinuseina
numberofCaliforniadistrictsEachwasexplainedbya
representativeofthedistrictAsthecommentsasrecorded
lackmeaningwithouttheillustrations mostofthem
colorslides thissymposiumhasbeendeleted

MrWashburnThehourislateandwewillnow
adjournuntil730pminthisroomwhenwewillhold
theannualbusinessmeetingofthisAssociation

ThebusinessmeetingoftheCaliforniaMosquitoControl
Associationconvenedat730pminRoom113Agricul
tureHallBerkeleyFebruary21950PresidentGE
Washburnpresiding

MrWashburnAlthoughaquorumofdistrictrepre
sentativesisnotyetpresentwewillproceedwithcertain
reportsandothermattersfirstMrPeterswillpleasereport
onthelongdelayedpublicationoflastyearsjointmeeting
withtheAmericanMosquitoControlAssociation

MrPetersWehave750copiesthatwerepublishedand
therewasaregistrationlistofabout150personswhoat
tendedtheConferencelastyearIproposeweoughttosend
acopytothosepersonswhohadtheforesighttopaythe
twodollarregistrationfeeInadditionthereisanormal
mailinglistofaroundtwohundredpersonsHaroldGray
andIwillhavetoreviewthislistverycriticallyagainbut
stillitwillcomeoutaroundtwohundredmakingatotal
ofthreehundredandfiftyImsurethattherewillbea
prettygoodrequestforcopieswhichwecansellat250
apiece

Iestimatethattwentyfivetofiftycanbesoldsothats
roughlyfourhundredcopiesfiftycopiesshouldbeheldin
reservethentherewouldbethreehundredcopiesleft
Thereareatotaloffortysixmosquitoabatementagencies
inCaliforniaofwhichallfortysixarenotnowmembers
oftheCMCAProbablythosewhoaremembersofthe
CMCAshouldbegiventheprivilegeofhavingasmany
copiesastheyfeelthereareliteratesintheirrespective



organizationsToestablishabasewesuggestsomething
aroundthreecopiesperagency

MrWashburnYoumeanonlyathirdofusareliterate
MrPetersNoIbasethatreasoningonthiswepresume

thatthemanagerisliterate
MrWashburnThatsreallyapresumption
MrPetersWepresumethathehassomeassistantsWe

presumethathehasatleastoneassistantwhocouldread
andwellpresumethatamongtheBoardofTrusteesthey
willpassitaroundtheyallbeingliteratebuteachonewants
toreadonlyapageortwosothatwillgiveabasisofat
leastthreecopiesperagency

MrGrayIfyouputitonthebasisofthreeforforty
fouragenciesyouonlycomeoutwithaboutonehundred
andfiftycopiesroughly

MrPetersIvealreadyborneinmindthattherearea
fewdistrictsthatwantasmanyasfifteencopiesThose
agenciesthatwantmorethanthreecopiesshouldbeen
titledtothemwithoutanyquestionsaskedbutthreecopies
perdistrictshouldbetheroutineorbasedistribution

MrGeibIwonderiftherearentsomedistrictsthat

perhapsdontmakeuseofeventhreecopies
MrPetersIknowofnobetterwaytocultivateuseof

themthantomakethemavailable

MrWashburnAsfarasourdistrictisconcernedmost
ofthemareonfiletherebehindmydeskandIreferto
thembutIdontthinkthattheBoardmembersdoits
broughttotheirattentionandtheylookatthemifthey
wanttoatoneortwoboardmeetingsandthatsaboutthe
endofit

MrPetersOnethingthatweoughttobearinmindis
thatsomeoftheBoardMembersmaybewonderingwhat
thismoneyisgoingintoWeoughttomakemoreofthem
availablesoastoallayanysuspicionoftheTrusteesasto
tangibleresultsproduced

MrWashburnArethereanyobjectionstosending
threecopiestoeachoftheindividualdistrictsexceptincases
ofrequestformorethanthree

ItwasmovedbyMrSmithsecondedbyMrGrayand
passedbyunanimousvotethatthreecopiesandmoreif
requestedbesenttoeachagencyingoodstandingasa
memberoftheAssociation

MrWashburnTheminutesoftheExecutiveCommittee
havebeensentoutallduringthepastyearIdontthink
itsnecessarytoreadthemWeshouldhaveamotionto
theeffectthatthisbodygoesonrecordasapprovingthe
actionthathasbeentakenbytheExecutiveCommitteein
thoseminutesThiswasmovedbyChesterRobinson
secondedbyRollandHendersonandpassedbyunanimous
vote

MrWashburnthenpresentedtheAnnualAddressofthe
President

PRESIDENTSMESSAGE
Gentlemen

InyearsgonebyithasbeenthepracticeofthePresident
toreviewbrieflythehistoryandactivitiesoftheCalifornia
MosquitoControlAssociationThehistoryofthisAssocia
tionhasbeenrecordednumeroustimesandneednotbe
reviewedhereagainhowevertheprogressandaccom
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plishmentsofthispastseasonshouldbebroughttoyour
attention

In1949nonewMosquitoAbatementDistrictswere
formedalthoughseveralareasweredoingpromotional
worktowardthatendTwoareashoweverdidinstitute
mosquitocontroltheEurekaCityHealthDepartmenthas
establishedmosquitocontrolproceduresaroundtheCityof
EurekaanareaofapproximatelytensquaremilestheSan
DiegoCityandCountyHealthDepartmentshavealso
begunaprogramofmosquitocontrolthroughouttheCounty
ofSanDiegoInallatotaloffortysix46agenciesin
CaliforniaareactivelyengagedinMosquitoAbatement
practicesatthistime

Earlyintheyeartheproblemofinsecticidaltolerances
becamerealwiththeissuanceofwarningsbytheUnited
StatesDepartmentofAgricultureregardingtheuseofDDT
Atpresentnorealanswerhasbeenfoundtotheproblem
YourExecutiveCommitteeiscognizantofthesituation
WhilenodireresultshavebeenrecordedinCalifornia
throughtheuseofthemanyinsecticidesasappliedby
mosquitocontrolworkersitbehoovesallofustoexercise
duecautionwhenusingthesematerials

Duringthepastyearaneedwasfeltformeetingsonthe
fieldoperatorsleveltodiscussthecurrentproblemsaffect
ingfieldoperationsandtoobserveequipmentOnesuch
meetingwasheldduringAprilof1949withtheFresnoand
ConsolidatedMosquitoAbatementDistrictsashostdis
trictsThiswasahighlysuccessfulventureandonewhich
yourExecutiveCommitteerecommendsshouldbecontinued
inyearstocome

Asanoutgrowthoftheoperatorsmeetingagradual
developmentoftheregionalconceptoftheCaliforniaMos
quitoControlAssociationhascomeaboutThisisgood
ThisideafinallycrystallizedwhentheSanJoaquinForum
helditsfirstmeetingearlyinthefallinFresnoInDecem
beritreallytookshapewhenthreeregionsheldmeetings
eachdiscussingproblemspertinentandpeculiartothem
selvestheseweretheBayAreasDistrictstheSacramento
ValleyDistrictsandtheSanJoaquinValleygroupOnly
oneregionhasnotasyetorganizedonsuchabasisthe
SouthernCaliforniaDistrictsThesemeetingsorbull
sessionshavebeenverywellattendedandmuchrealgood
hascomefromthemConsolidationofthoughtandpurpose
hasbeengainedbythesesessionsaswellasconstructive
planningforthefutureIhopetheywillexpandandafford
ameansofshowingmanydistrictsthevalueofastate
organization

AsIattendedthesessionsoftheseregionalmeetingsit
appearedtomethatoneproblemwasconfrontingallofthe
districts thelackofbasicinformationregardingthelife
historyandhabitsoftheverymosquitoeswearedoingour
besttoabateAsyouknowtheCaliforniaMosquitoCon
trolAssociationenlistedyourassistancetohelpcarryoutan
operationalresearchprojectonAedesnigromaculishow
everthisfinancialassistancedidnotculminateintoacon
tractduetothefactthatanothermeansofcarryingoutthe
projectcamealongThisprojectiscontinuingthroughthe
cooperationoftheTurlockMosquitoAbatementDistrict
BureauofVectorControlandPublicHealthServiceYour
ExecutiveCommitteehasgoneonrecordfavoringprojects
ofthisnatureInfacttheyhaveaskedthattheBureauof
VectorControlconsidersetting2500000asideannually
fromsubventionfundstofurtherresearchonoperational
projectssuchastheAedesstudytheAnophelesproblem
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andtheAedessquamigerflightrangestudyBasicknowl
edgeislackingandissorelyneededoncertainphasesof
thesestudiesItishopedthatthesestudieswillresultin
knowledgewhichwilllessenthecostofmosquitocontrol

Atthepresenttimeover2000000isbeingspent
annuallyformosquitocontrolinCaliforniaanditismost
likelythatthisamountwillbenotlessinthefuturewith
mosquitocontrolbecominganintegralpartofoureveryday
lifeitseemshighlyimportantthatwehaveastrongactive
mosquitocontrolassociationtofurthertheworkoflocal
mosquitocontrolandtoactasaclearinghouseforallin
dividualsandagenciesinterestedinmosquitocontrolactiv
itiesUnfortunatelyseveraldistrictsdonotseethewisdom
ofjoininghandstowardacommonendeavorTheoldsaying
ofinunionthereisstrengthcanbeaseffectivewithour
groupaselsewhereToomanydistrictstheirmanagersand
otherpersonnelenjoythebenefitsoftheAssociationsuch
asthisconferenceyetdolittleornothingtowarditssup
portAtpresentonly73ofthemosquitocontrolagen
ciesofthisstatearemembersoftheCaliforniaMosquito
ControlAssociationThereisnovalidreasonwhywecant
have100membershipeachyear

DontyouthinkitsabouttimethisAssociationgrewup
andaccepteditsfullresponsibilitiesorasHaroldGrayso
ablysaidthismorningWhichWayNow Wehavebeen

ridingalongfortwoyearsnowonatrialconstitutionand
ByLawsMostofyouvotedforsuchaformalorganization
in1947butsincethenhaveshownexceedinglylittleinter
estinthematterexceptingarathersmallgrouptokeep
theAssociationgoingBeforeyouwillbeachoiceof
adoptingthisconstitutionorstartingproceedingstofor
mallyorganizeasanonprofitcorporationthereareadvan
tagesanddisadvantagesinbothplans
Iwishtoexpressmydeepappreciationtothemembers

oftheExecutiveCommitteewhohaveworkedhardand
diligentlyforyouandoftenonveryshortnoticeAlsomy
thanksgotothemanycommitteememberswhohavefunc
tionedsoadmirablythispastyearEspeciallydoIwishto
thankArtGeibwhohadtheresponsibilityofobtainingand
organizingthespeakersofthisconference Artyouhave
doneanexceedingfinejobMythanksgoalsotoDick
Peterswithouthimandhisassociatesmuchofthesuccess
ofthisconferencecouldnotbeWeoweDickagreatdeal
forhisuntiringeffortonbehalfoftheCaliforniaMosquito
ControlAssociationTotheBureauofVectorControlstaff
anditschiefArveDahlIwishtoexpressmyappreciation
fortheireffortsinourbehalfTheyhavecontributedmuch
timeandconsiderablemoneytowardtheadvancementof
mosquitocontrolinthisstateWithouttheirwillingaid
thisassociationwouldbehardputattimestomeetits
manyobligationsandresponsibilities

Itwouldbedifficultindeedtofindaplacewheremore
constructivemosquitocontrolworkisbeingaccomplished
thanrighthereinCaliforniaThereisagreatdealofex
perimentalworkbeingdonebyourdifferentdistrictsVery
carefulattentionisbeinggivenquantitativemeasurementof
theworkwearedoingSoletsallgetbehindthenew
officersandtheExecutiveCommitteetomakethisthe
greatestmosquitocontrolassociationinexistence

MrWashburnWewillnowdiscussthematterofin
corporationofthisAssociation

MrGrayTheLegislativeCommitteehasgivensome

considerationtotheincorporationofthisAssociationasa
nonprofitcorporationunderCalifornialawIftherewere
anylargesumsofmoneyinvolvedinourtransactionsprob
ablyincorporationwouldbedesirableorevennecessary
forexampleourDistrictAttorneyhassuggestedtomethat
theremightbelegaldifficultiesiftheunincorporatedasso
ciationweretogointoalargescalecooperativebuying
projectAtpresenttheamountsinvolvedarerelatively
smallUntilsuchtimeasourfinancialtransactionsareon

amuchlargerscaletheredoesnotappeartobeanynecessity
forincorporationandthereappeartobesomeadvantages
atpresenttoremainasweareWethereforedonotadvise
incorporationatthistime

Itwasthereuponmovedsecondedandcarriedthatthe
Associationdonotincorporateatthistime

MrGrayItisunderstoodthatthisisthepresentrecom
mendationanddoesntbindanyfutureofficersorcommittee
Itdoesnotestablishapolicy

MrPetersWhatHaroldhasmentionedistheproposal
thathasbeenmadethattheAssociationgivethoughtto
purchasingofinsecticidesIdontknowwhetherincorpora
tionwouldfacilitatethatorhinderit

CommentIfyouaretodocooperativebuyingtheAsso
ciationwouldnthavethemoneytobuythematerial

MrPetersThatdependsonwhetheritwouldbehandled
asanofficialtransactionoranunofficialtransaction

MrWashburnChetwhatarethedisadvantagesparticu
larlyinourincorporating

MrRobinsonWellfirstyoupay27or28ayearto
theStateforanonprofitcorporationItllcostyou150
legalfeesYoumightiftheLegislaturewantedtogetreal
toughgetintoalobbyingregistrationsetup

MrWashburnWelltheonlyrealbigdisadvantageis
thatasanorganizationwewouldhavenorightorprivilege
tolobbyinSacramentoisntthatright

MrRobinsonYoudhavetoregisterasalobbyist
CommentIthinkwevedoneverywellwiththeLegis

latureandIthinkthatanythingwithinreasonthatwewant
fromtheLegislaturewecanget

MrWashburnWellyouveheardthemotionandthe
discussionAllinfavorofacceptingthecommitteesrecom
mendationforthisyearsignifybytheusualsignOpposed
CarriedThatputsusrightbackinthesameoldholeagain
Whatarewegoingtodowiththetrialconstitutionand
bylawswehave trythemagainoradoptsomethingelse

CommentMrPresidenttostarttheballrollingIll
makeamotionthatthisConferenceadoptthepresenttrial
constitutionandbylaws

MrWashburnArtGeibsecondsitWhatdidyousay
Dick

MrPetersIjustwantedtosubmitthefactsonthe
quorumforthiseveningWestillhaventgotfourteen
designatedrepresentativespresent

CommentWellwevegottogoaheadwecantwait
allnightWellhavetowaivethataction

MrWashburnWellsinceweareoperatingonatrial
basisconstitutionIsupposewecanTherearetwoorthree



pointswheretherehavebeenconflictsthathaveneverbeen
ironedoutPerhapsifweputitonadefinitebasiswell
havetoironthemout

MrKimballBeforeyouadoptthismotionanychanges
inthebylawsshouldbemadenowIsuggestthatapropo
sitionforchangeintheExecutiveCommitteebeconsidered

MrWashburnWellNormansinceEdDavisisnot
heredoyouwanttoexplainthatproposition

MrEhmannIllreaditthewayitwasformulated
TheNominationsCommitteeproposesthatnoMember

atlargebeelectedbutratherthatthisofficebefilledby
fourmemberswhoshallbeelectedrepresentativesofeach
ofthefourgeographicalsectionsoftheStatenamely1
SacramentoValleyArea2SanFranciscoBayandCoastal
Area3SanJoaquinValleyArea4SouthernCalifor
niaandSouthernCoastalAreaTheyshallbeelectedatthe
firstsectionalmeetingsfollowingtheAnnualConference

MrGrayThatssomewhatthesameideathatwasin
cludedinthenewbylawsoftheAmericanAssociation

CommentOhIseeinotherwordshaveeachregion
electitsownrepresentatives

MrWashburnThefeelingisthatperhapstheregion
wouldhavealittlebetterideaastowhoshouldbeitsrepre
sentativethanwouldtheofficersoftheAssociation

MrPetersMayImakeaslighttechnicalsuggestionon
thatreportIurgethatanelectionofsectionalrepresen
tativesbeheldbyaspecifieddateinorderthatyouhavea
completeexecutivecommitteeatthetimeoftheannual
meetingsothatsuchthingsasstationerycanbeprinted
becauseyouaregoingtohavebusinessimmediatelyfol
lowingeachannualmeetingPerhapsweshouldprovide
thattheexecutivecommitteecanarbitrarilyelectmembers
torepresentthesectionsifthesectionsdonotelecttheir
ownrepresentativebyacertaindatebeforetheannualcon
ference

CommentCouldntthesectionselectatthelastquarterly
meetingoftheyearpriortotheAnnualMeeting

MrPetersTheonlyconflicttherewouldbethatthey
maybechoosingmenwhoaregoingtobeofficersofthe
Associationifthesectionsdotheelectinginadvance

MrGrayIsuggestthatyouamendsothatattheannual
meetingthereshallbeameetingoftheregionalareasand
theirrepresentativesthenelectamemberoftheexecutive
boardforthatregion

MrPetersThatwouldbeabetterwaytodoit

MrGeibImakeamotionthatweacceptitasitis
Wecanmakeachangeduringtheyearatanytime

MrWashburnArtGeibmadeamotionthatweadopt
theConstitutionasitiswhichwasnotseconded

CommentMrPresidentIhavesomethingIwouldlike
toaskisittheintentionthattheregionalrepresentatives
shallbemembersoftheBoardsofTrusteesorManagers
oftheDistrictsordoesitmakeanydifference

MrWashburnIwouldliketoseeitbesomemembers
oftheBoardsofTrusteesItcouldbeeither

MrRobinsonMrPresidentsincethemotiondiedfor
wantofasecondIllmakeamotionthattheConstitution
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andtheByLawsbeacceptedwiththechangesuggestedby
NormanEhmann

MrWashburnWellIguessrwecandothatReadthat
againNorman

MrEhmannIthinkthisisthewayitwillreadnow
Thenominationscommitteeproposesthatnomemberat
largeoftheExecutiveCommitteebeelectedbutthatin
placeofthisofficethereshallbefourregionalmemberswho
shallbeelectedrepresentativesofeachofthefourgeo
graphicalsectionsoftheStatenamelySacramentoValley
AreaSanFranciscoBayandCoastalAreaSanJoaquin
ValleyAreaandSouthernCaliforniaandSouthernCoastal
AreaTheyshallbeelectedbeforethepresentmeetingad
journsandthereaftershallbeelectedattheannualmeetings

MrWashburnThatcoversitDoIhearasecondto
thatmotionMrAaronssecondeditAnydiscussionon
that

MrGrayItwillbeuptothePresidenttogetthere
gionalgroupstogethertoelecttheirrepresentatives

MrWashburnAllinfavorofthatmotionthento
acceptthechangesintheConstituiontheNominating
CommitteesuggestedindicatebysayingayeOpposed
Carried

MrPetersIwouldliketomakearequestfordefinitions
sothatyouwillallknowwhatyouaretalkingaboutwhen
youaretalkingabouttheSacramentoValleyregionandthe
BayregionandsoforthAnappropriatemapshouldbepre
paredsothatfromthispointontherewillbenoquestion
astowhobelongstowhatregion

MrWashburnThatwillbesoorderedNowwedlike

tohearthestandingcommitteereportsWedontliketo
hearthemIsupposebutweregoingtoFirstisMr
BuchananasChairmanoftheCentralValleyCanaland
IrrigationLawsCommittee

ReportoftheCommitteeontheCentralValleyProject
MosquitoControlProblem

BecauseofthechangingnatureoftheCentralValleyits
cropsitsagriculturalpracticesandtheverywantsand
necessitiesofthepeopleinitandtheconsequentadaptation
ofmosquitocontrolservicestobetterserveitsneedsitis
unlikelythatafinalreportonthesubjectcaneverbewritten

Somecommitteeorcommitteestostudythesechanges
andtopropagandizetheinterestsofmosquitocontrolshould
becontinuedindefinitelyandmembershipsofthesecom
mitteesshouldbechangedtoconformtotheconditionsof
achangingenvironmentandanevolvingmosquitocontrol
problem

Thecommitteemetonlyonceduringtheyearbutinthe
pursuitoftheirnormalendeavorsitsmembershaveen
counteredanumberofproblemswhichappeartobeof
morethanordinarysignificancewithregardtotheCentral
ValleyProjectTheimportanceoftheseproblemswehope
areproperlyemphasizedintheparagraphswhichfollow

TheCommitteerecognizesthatthemosquitocontrol
problemsassociatedwiththeCentralValleyProjectresult
fromthreemajorsourcesthestoragereservoirsusedto
captureandholdwaterthecanalsandchannelsusedto
transportwaterandtheirrigableacreageswhicharethe
ultimateconsumersofthewater

Sincetheproblemsrelatedtostorageandmajortrans



portationsystemsinvolverelationshipswithFederaland
StateagenciesandsincetheBureauofVectorControlis
currentlyengagedineffortstoresolvetheseproblemsthe
Committeebelievesthatconstructiveassistancemayberen
deredtheseeffortsbyresolutionorsuchothersupportive
actionasappearstobewarrantedandproperonthepartof
theAssociationtoaidtheBureauInthisregarditmaybe
thatcertainofthememberdistrictsshouldbeencouraged
toenterintocooperativeinvestigationswiththeBureaufor
thepurposeofstudyingtheeffectsoftheseprojects

Withregardtotheproblemsassociatedwithirrigation
wefeelthatthesubsequentcommitteeswhichhavebeen
suggestedshouldfollowtheproblemscloselyandmake
everyattempttodisseminatepertinentinformationand
currentinformationtoBoardsofTrusteesofthevarious

MosquitoAbatementDistrictstheUSBureauofReclama
tiontheStateDivisionofWaterResourcestheIrrigation
DistrictsAssociationofCaliforniatheAgriculturalCollege
ExtenisonServicesStateDepartmentofPublicHealthUS
SoilConservationServiceFarmBureauChambersofCom
mercelocalsoftheNationalGrangeandsimilarbodies
whoarevitallyconcernedwithirrigationandshouldbe
apprisedofmosquitocontrolinterests

Theimportanceofdecisiveandpromptactioninthis
regardmaybeappreciatedfromthefollowingcomments
whichtheCommitteeoffers

ItisestimatedfromtheBureauofReclamationReport
ontheCentralValleyplanthatultimatedevelopmentof
theValleywillresultintheaverageannualirrigationof
612millionacresAlthoughwewereunabletosecuremore
recentdataitissignificanttonotethatin1943about3
millionacreswereunderirrigationintheValleyand1943
wasagoodwateryear

ItistheopinionoftheCommitteethattheincreasein
permanentpasturesalfalfaandmixedforagecropplant
ingswhichhastakenplaceduringthepastfewyearsis
principallyaresultoftheincreasingdemandofarapidly
growingpopulationformilkandmeatproductsWebelieve
thatmanymoreacresoflandnowconsideredmarginalwill
beplantedtothesecropsasmorewaterbecomesavailable
Therelativelylowcostofplantingmaintainingandhar
vestingthesecropsmakesthemanattractiveinvestmentfor
plantersandsofarthesecropshaveescapedacreagelimita
tionssuchashavebeenplacedoncottonpotatoesetcThe
lowassessedvaluationscurrentlybeingplacedonthese
acreagesmakesthemstillmoreattractiveforaplanters
investmentbutreducesthetaxyieldwhichmosquitoabate
mentagenciesmightotherwiseenjoy

Wedonotsuggestthatallorevenamajorportionofthe
increaseinirrigableareaduetotheCentralValleyProject
willgointopastureandforagecropsWedobelievethat
therewillbeamarkedincreasehoweverandfurtherbe
lievethatthereadyavailabilityanddependabilityofan
adequatesupplyofwaterwillcontributelittleornothing
towardthereductionofirrigationpracticeswhicharere
sultingintheproductionofmostofthemosquitoproblems
intheValleyWebelievethatalthoughtheacreagesunder
irrigationeachyearwillrapidlygrowduringtheyearsto
comeplansfordrainagewillnotdevelopuntildrasticneed
thereforhasbeendemonstratedWebelievethatthein

creasedavailabilityofwaterwilltendtoacceleratethe
reclamationofalkalilandsandthatthepracticeofsuch
reclamationbyexcessiveirrigationwillcauseaconsiderable
increaseinmosquitoproblems
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Attheriskofbeingconsideredalarmistinitsviewpoint
theCommitteebelievesthatthememberdistrictsshouldbe
forewarnedthatintheforeseeablefuturewemustexpect
themosquitoproductionpotentialintheValleytoatleast
doubleandpossiblytomultiplymanytimeswhilerevenues
fromtaxyieldmaybeexpectedtoincreaseslowlyandquite
outofproportiontothemosquitocontrolrequirement

TheCommitteeurgesthatthesubsequentcommitteeon
thisproblembefirstchargedwithassemblingpertinent
factualdatawithparticularreferencetoatleastthefol
lowing

1Atwoorthreeyearrecordoftherateofincreasein
acreagesplantedtoforagecropsandothercropsasso
ciatedwithmajormosquitoproductionproblems

2Theresultantincreaseincostofcontroldueto1
3Thetaxrevenuegainedorlostduetoconversionof

theacreagesin1
4Anestimateoflossesorwastageofwaterduetocare

lessirrigationpractices
Asummaryoradigestoftheinformationsoassembled

shouldbeforwardedtotheagencieslistedpreviouslyinthis
reportwiththerequestthattheseagenciesrecognizethe
importanceoftheproblemandthefurtherrequestthatthey
aidtheMosquitoAbatementDistrictsinthedistrictsefforts
toreducetheindiscriminateandcarelessuseofwater

Tofacilitateandexpediteassemblingthisinformationthe
appointmentofsubcommitteeswithineachmajorcom
mitteecouldbeassignedspecificportionsoftheproblems
toreportonandmemberdistrictsshouldbeurgedtoco
operateinthegatheringandassemblingofthedata

Respectfullysubmitted
RFPortman

WDMurray
WJBuchananChairman

ReportoftheLegislativeCommittee

AresolutionrequestingtheStateLegislaturetochange
Chapter5MosquitoAbatementDistrictsArticle3Sec
tion2248toincreasetheallowanceofBoardofTrustees
expensestotendollars10permonthtoread

2248Themembersofthedistrictboardshallservewithout
compensationbutthenecessaryexpensesofeachmember
foractualtravelinginconnectionwithmeetingsorbusi
nessoftheboardshallbeallowedandpaidInlieuofex
pensesthedistrictboardmaybyresolutionprovideforthe
allowanceandpaymenttoeachmemberoftheboardofa
sumnotexceedingtendollars10permonthforexpenses
incurredinattendingbusinessmeetingsoftheboard

Thereasonthisrequestisbeingmadeisbecausethere
arenowinCaliforniaanumberofmosquitoabatement
districtswhosetrusteesmusttravelover60milesinthe
attendanceoftheirmeetingsThiswillalsomaketheMos
quitoAbatementActconformwiththeexpensesgrantedto
mosquitoabatementdistrictsformedunderthePestAbate
mentAct

Thisresolutionrespectfullysubmittedtoyoubythe
LegislativeCommitteeoftheCaliforniaMosquitoControl
Association

Respectfullysubmitted
EChesterRobinsonChairman
HaroldGray
DickSperbeck



ReportoftheNominationsCommittee

Nominationsfor1950PresidentJackKimballVice
PresidentEdgarSmithSecretaryTheodoreAaronsEx
ecutiveCommitteeEdWashburnBoardofTrusteesMem
berAdolphPruessMemberatLarge recommendedno

memberatlargebeconsideredpendingpossibleconstitu
tionalchanges

TheNominationsCommitteeproposesthatnomember
atlargebeelectedbutratherthatthisofficebefilledby
fourmemberswhoshallbetheelectedrepresentativesof
eachofthefourgeographicalsectionsoftheStatenamely
1SacramentoValleyArea2SanFranciscoBayand
CoastalArea3SanJoaquinValleyArea4Southern
CaliforniaandSouthernCoastalAreaThesemembersshall

beelectedduringtheannualconference
Respectfullysubmitted

Membersofthecommittee

MrWashburnShallweacceptthecommitteereports
astheyarereadorattheendofallofthemItismoved
andsecondedthattheybeacceptedastheyarereadCarried

ThenextcommitteeisthePublicationsCommitteeRF
Peters

MrPetersThePublicationsCommitteeisstillworking
onthreebasesTherearethreemembersThisisaworking
committeebecauseweproduceinvolumesTheitembe
foreyouistheProceedingsandPapersoftheSeventeenth
ConferenceconductedjointlywiththeAmericanMosquito
ControlAssociationThecommitteeisproudofitandI
hopethatyouarelikewiseaffectedbyitThereareafew
mistakesinitmostlyourfaultfortryingtoreadprooftwo
pagesatoneglancebutbyandlargeIthinkitisacredit
totheAssociationandIthinkitisastepfurtheralongin
havingtheAssociationreceiveprofessionalacceptanceon
anationalscaleTheseconditemthatthePublications

CommitteeisinvolvedwithistheOperationsManualIam
notasproudoftheamountofmaterialthatwentoutthis
lastyearbuttheamountofmaterialthatcameinwasex
ceedinglylittleanditshardtoputoutwhatyoudontgetin

TheintentoftheOperationsManualistokeepworkers
abreastofnewthingsthataregoingonimprovisations
techniquesandwhathaveyouAlotofnewthingshap
penedaboutlastyearandveryfewofthemhavebeenre
cordedThereisareleaseabouttocomeoutassoonasIcan

clearthedeckalittlebitonthesectionconceptinluding
theformsandthebackgroundmaterialDuringtheyearwe
receivedarequestfromtheUnitedStatesArmynotfor
sixcopiesorforadozencopiesbutforfortyfourcopies
oftheCaliforniaMosquitoControlAssociationOperations
ManualItwastheopinionofthePublicationsCommittee
thatitwouldntdoabitofharmtoadvertiseeventhrough
theArmyandasaconsequencetherearefortyfourcopies
ofourmanualnowbeingusedbyArmypoststhroughout
theUnitedStatesandIdontknowhowmanyforeign
pointssowearegettingrecognitionthroughourOpera
tionsManualWesoldthemataprofitofabout100to
theAssociationWestillneedmaterialinordertoproduce
andgetintoyourhandsmoreinsertsfortheOperations
Manualsopleasecomeforward

LastlytheMosquitoBuzzIthinkIhavefourteenguilty
corporatemembersTedRaleyisalwaysreliableThank
goodnessforTedRaleybutthereareatleastthirteenwho
areguiltyofexpectingthethingtobeproducedbysponta
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neousgenerationItllkeepcomingoutbutsomedayits
goingtocomeoutwithacoupleofblankpagesbutitis
rathergratifyingtogetsuchaletteraswasreadfromMr
WoodyofPortlandstatingthatsomebodyreadsitand
somebodyappreciatesitImightaddthatthereareseveral
otherlettersinthesameveinthathavecomefromother

partsoftheUnitedStatesandevenpointsoutsidetheUnited
StatesinwhichtheyappreciategettingitsoIguessits
worthitIcanttellforsurethattheStateHealthDepart
mentisoverlykeenaboutgettinginvolvedinitspublica
tionIhaveheardindicationsthattheyareandIhaveheard
indicationsthattheyarentIonlyworktherebutnever
thelessthereisquiteabitofworkinvolvedandtherehave
beenseveralsuggestionsthatsomedaytheAssociation
mightverywellprepareitselftoassumetheseresponsibil
itiesindependentlyThereisadepartmentalsurveygoing
onwithintheStateHealthDepartmentrightnowandasa
resultofthisdepartmentalsurveytherecouldbeconse
quencessoImjustmerelymakingmentionofthesituation
asthisdecisionmaycomesoonerthanweanticipated

MrWashburnThanksDickRobinsonmovedand
SperbecksecondedthatweacceptthePublicationsCom
mitteereportAllinfavorsignifyitbysayingayeOpposed
CarriedWewillnowhearfromtheMembershipCom
mittee

MrRaleyTheMembershipCommitteehavebeenmark
ingtimeuntiltheAssociationtookdefiniteactiononthe
ConstitutionandByLawsWehaveactuallynothingpos
itiveorconcretetoofferSeveralproposalshavebeenmade
buteachtimeproposalshavebeenmadequestionshavebeen
raisedastothesetupoftheAssociationNowthatwehave
takendefiniteactionIfeelassuredthattheMembership
Committeewillbeabletomovewithconfidenceandwith

moreconcreteandpositiveinformationtopresenttopoten
tialmembersThecommitteehasreported

EdWashburnDoweacceptthecommitteesreport
WelldowerejectthecommitteesreportthenIthink
intherecommendationweacceptthecommitteesreport
weshouldrecommendthatthecommitteechairmanbe
retainedDoIhearamotionofacceptanceMovedand
secondedAllinfavorsignifyitbysayingayeOpposed

MrGrayInowmakeamotionthatthePublications
Committeebedirectedtoprepareamimeographedcopyof
theConstitutionandtheByLawsasamendedandadopted
andmakethemapartoftheOperationsManual

MrWashburnAnysecondSecondedbyTedRaley
IthasbeenmovedandsecondedthatthePublicationsCom

mitteebeinstructedtoprepareandsendforththenewly
adoptedConstitutionandByLawsasamendedasapartof
theOperationsManualAllinfavorsignifyitbythe
usualsignOpposedSoordered

ThenextreportwillbefromtheCommitteeonSurvey
MethodsandEcology

MrAaronsTheSurveyMethodsandEcologyCom
mitteeconsistsofHerbHermsHarveyMagyBarney
BrookmanandmyselfasChairman

Thislastseasonwediscussedandhadupforconsideration
theAedesdensitytechniquesomethingthatwehavebeen
talkingaboutfortwoyearsTherewasageneralevaluation
ofpresentmethodsthatareusedindudinglighttraps
sweepingbaittrapsbitingdippinglarvaecountscounting



eggsinsoilsamplesgrossmappingofbreedingareasand
theclothorflagmethodTheclothorflagmethodisa
developmentofDCThurmanstechnique

Thesectionsurveyconcepthasbeenunderconsideration
since1946hasbeenreviewedatsomelengththispastyear
andatthefallmeetingofthecommitteeagroupconsisting
ofDickPetersEdSmithandDonMurraywererequested
toconsolidatetheexistingthinkingonthematterAtthe
SanJoaquinValleyRegionalmeetingwhichoccurreda
shorttimeafterthatthemajorportionofthemeetingwas
devotedtothesectionsurveyconceptandoutofthathas
beendevelopedaplanwhichisnowinpreparationfor
presentationandinclusionintheOperationsManual

TheAdultMosquitoCollectingStationrequirementswere
discussedthispastyearandarecommendationhasbeen
drawnupregardingtheminimumnumberofstationsre
quiredorrecommendedforadistricttakingintoconsidera
tionthesizeofthedistrictandthissectionisbrokeninto
twoparts1Apreliminaryperiodwhichwillbeathree
yearprogramofcollectingstationsand2acontinuous
periodofsamplingafterthepreliminarythreeyearperiod

Ithasbeenurgedbythiscommitteethatmanyofthe
districtsnowareenteringintoaphasewheretheirmethods
aresomewhatroutineTheyhavegottenalotofbugsand
quirksoutoftheiroperationsandarehavingachancenow
tobecomemorecriticalofresultsandmethodsThiscom
mitteehasurgedthatwhereverpossibleandasfastas
possibleindividualdistrictswriteuptheirobservations
operationalandscientificandgetthismaterialintoprint
ThereisageneralplanafootinCaliforniatoeventuallyget
aMosquitoesinCaliforniabookwrittenNumerousin
dividualsareinterestedinthisandthewayisopenasto
whattheultimatemethodofgatheringupthematerialand
presentingitwillbebutifweasanAssociationcanwrite
upourworkatamorerapidratethanwehavebeendoing
inthepastkeepingthemostcriticalapproachinmindit
willcertainlyspeedthisthingalongandaidinidentifying
thisAssociationforwhatitsworththatisthebiggestand
Ithinkthemostvalidassociationofitskindintheworld

TheCommitteehasanumberofrecommendationsOne
istocontinuethiscommitteewithanalterationofmem

bershipfromChairmanonthroughtotheentirecommit
teeThisfollowingyearthereisapparentlyagooddealof
discussionregardingflightrangestudiesTherestalkof
threestudiesoneintheSanFranciscoBayAreaconsidering
themigrationofAedessquamigerwhichwouldbeaco
operativeprojectinvolvingninedistrictsandtheBureau
ThestudyalreadyunderwayforAedesnigromaculiswill
takeshapethissummerandthereisalsotalkofflightrange
studiesandlongevityworkwithAnophelesfreeborniThe
committeerecommendsthatifpossiblethiscomingyear
thisstandingcommitteeconsiderflightrangestudiesasthey
willbedevelopedandprepareifpossibleastandardiza
tionformforflightrangestudiesbothonalargescalein
volvingmanydistrictsandindividualsasinthenigromacu
lisandsquamigerstudiesandsmallerstudieswhichindi
vidualdistrictscanhandleonalocalbasisForexamplea
studysomewhatsimilartotheCulextarsalisstudywasde
velopedbyBillReevesandassociatesatBakersfield

Therecommendationsalsoincludecontinuingconsidera
tionofpresentproblemsthatarebynomeanssolvedand
lastthecommitteewantstogoonrecordasurgingacon
tinuedcoordinationofactivitiesandcooperationwiththe
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othercommitteesforthegeneralgoodoftheAssociation
MrEhmannIdliketoaskiftheserecommendationson

collectingstationshavebeensubmittedtoanyoneuptothe
presenttimeHasanydefiniteactionbeentaken

MrAaronsTheyhavebeensubmittedtotheExecutive
Committeebutnodefiniteactionhasbeentaken

MrEhmannThereasonthatIbringthatupisthatI
questionthevalueofcollectingstationsintheLosAngeles
areaWhileIrealizethatwehaveapeculiarsituationthere
wehavealargedistrictandalotofcarswithheavytraffic
andalotofspacebetweenourcollectionstationsIntrying
toevaluatethestationsthatwehaveIcannotseethatweare
gettingthebenefitofthetimespentonthestationsIfound
inthefirstplacethatthereturnonthemosquitoesfromthe
individualstationswasnotgreatbecausewhenthecontrol
crewsfoundmosquitoesinthestationstheywoulddouble
theircontroleffortsinthearea

Wewouldliketoproposeasanalternatetorunaprocess
thatwehavebeentryingoutthatisidentifyingaroutine
samplingofthelarvaeoroftheadultsthatthecontrolcrews
bringineverydayattheendofadaytherebygetting
largerreprsentativesamplingofmosquitoesinanyentire
areaAtonetimeIthoughtIhadaclearancetodosucha
thingbutduringthelastquartertherewasaletterwritten
toLosAngelesaskingwhereareourcollecionstationrec
ordsWellwehadsomegoodrecordsfromalloverthe
citybutwecantsaythatwehadcollectedthemfromthe
sameplaceeveryweekthoughwerouldsaywehadcol
lectedthemfromthesamegeneralarea

CommentTedisntitrightthatNormanssuggestion
wasapartoftherecommendationsofyourcommittee

MrAaronYesbutthatwasaftertheinitialperiod
Whenanewdistrictisorganizedasetnumberofstations
isrecommendedbutaftertheinitialperioditisrecom
mendedthatthesamenumberofstationsbemaintainedbut
insteadofweeklyintervalcollectionsmonthlyintervals
couldbemaintainedHoweverthisdetailislefttothe
discretionofthedistrictastowhethertheyusenatural
restingplacesorlighttrapspermanentlocalitiesorroving
stationsThedetailsarelefttothediscretionofthedis
tricts

Comment Andthatsuggestionwassubmittedtothe
ExecutiveCommittee

MrAaronsYes

MrRaleyArtGeibhasdiscussedquitefullythissame
thoughtthatNormanhasandweallagreethatitisprac
ticalbutMrSteadstillfeltthattheStateshouldcontinue
torequirecertainfixedstations

MrWalkerIthinkthatmeetingprecededthissubse
quentworkthatwasdonebythesurveycommitteeandthe
laterrecommendationsagainwenttotheExecutiveCom
mittee

MrPetersThereportoftheCommitteeonSurvey
MethodsincludedthefollowingpointsBRoutinesurveys
1FirstseasonofoperationWeeklycollectionsfroma
seriesofpermanentadultrestingstationswillprobablybe
neededforaperiodofoneyearonly2Secondseasonof
operationBythebeginningofthesecondseasonadistrict
shouldhaveaprocedureestablishedwherebyrecordsofall



inspectionsshouldbekeptsystematicallyThiswouldre
quireroutinelarvalbitingrecordsfromadultrestingsta
tionsetcAsummaryofthesedatacouldbemadeasa
partoftheregularmonthlyreportaproposedformwas
submittedforadultsandlarvaeforthreecategoriesnum
berofinspectionsnumberofsamplesidentifiedandspecies
inorderofabundance

CommentDickIdontthinkthathasanythingtodo
withtherequirementsoftheBureauofVectorControl

CommentYesitdoes

MrPetersIthinkthewholethingisthatthishasnever
beenmadeapositivereferralbythexecutiveCommittee
totheBureau

CommentImsurethatsthecase

MrWashburnInthatcaseItaketheblameItcer
tainlyshouldhavebeendone

MrGrayImovethattheincomingadministrationbe
directedtotakethismatterupwiththeBureauofVector
Control

CommentIsecondthat

MrWashburnIsthereanydiscussiononit
CommentInthematterofrunningthesecollectingsta

tionsparticularlyinthewinterweshouldtakeintoaccount
thefactorswhichcausethepopulationofadultstofluctuate
particularlywherewehavefreezingweatherforweeksata
timeinthewintersuchasinLakeCountywheretheremay
beveryfewmosquitoestobecollectedYoucangotoa
stationoneweekandcollectasmallnumberandperhaps
therewontbeanynextweekbutthentherecomesaspell
ofwarmweatherandthenumberwillincreaseverygreatly

MrWashburnIthinkthathasbeentakenintocon
siderationinsomedistrictsIknowinourowncasewe
dontcollectbutonceamonthinwinterStillourdistrict
gotaletteraboutthereportAnyfurtherdiscussiononthat
motionMurraysecondsitNormandoyouhavesome
thingmore

MrEhmannOhIwasjustgoingtoreiteratethatIcant
seewhyweshouldhavetogotooneparticularspot

MrWashburnAnyfurtherdiscussionAllinfavorof
themotionsignifybysayingayeOpposedCarriedWhat
arewegoingtodowiththecommitteesreportAcceptit

CommentIwanttomakeanamendment

MrWashburnTothecommitteesreport

CommentYesThecommitteerequestedthatthey
shouldbedischargedIthinkthatistheprerogativeofthe
newPresidentnotofthecommittee

MrPetersIthoughtthattherecommendationwasthat
theChairmanshipberotated

CommentIfweacceptthereportthatsarecommenda
tiontotheincomingPresidenttoputanentirenewcom
mitteeinIthinkthatstheprerogativeofthePresident

MrWashburnIfyouacceptthecommitteesreportthe
Presidentisprettynearlydutyboundtochangehisofficers

CommentIdliketomakeanamendmentthatthis
recommendationbedeleted
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MrWashburnAreyoutheninfavorofacceptingthe
committeesreportasdeletedAllinfavorofthatsignify
itbysayingayeOpposedCarriedAllrightJackyoure
goingtohaveafreehandthentogoaheadwithitThe
nextreportisfromtheCommitteeonEducationandPublic
Relations

MrPetersTheEducationandPublicRelationsCommit

teehasntaconsiderablereportotherthanthattheyhave
metandhavebecomestalematedIwillfirstofallmention
theiraccomplishmentsSomeofyouundoubtedlysawabox
wherethatgroupofdiagramsiscontainingalotofspeci
mensinplasticIfyouwilllookatthatboxcarefullyyou
willfindthatthesearepermanentmountsthatlendthem
selvesadmirablytopubliceducationTheyarefineaidsin
givingtalkstogroupsandattemptingtoillustratewhere
mosquitoescomefromthattheyarenotanobjectthat
growsfromlittlemosquitoesintobigmosquitoesoutof
grassesandsoforthThroughactionofthePublicRela
tionsandEducationCommitteewecausedMrMunich
oftheBKHChemicalCompanytodosomeexperi
mentalworkonimbeddingmosquitoesinplasticHehas
doneaveryremarkablyfinejobHehasincludedtheegg
stagethefourlarvalstagesthepupaandamaleandfemale
adultofindividualspeciesHehassubmittedtothecom
mitteeapriceestimateonaseriesofspecimensofthat
natureHewilldoanyandallspeciesdependinguponhow
manyyouwantforeither400or500perspecimen
Thereisprospectthatthatpricemaybereducedifand
whenhistechniquesandthematerialsthathecanobtain
willfacilitatehiscuttingthecost

The500figurewasforindividualonesandthe400
figurewasfortwentyormoreTheresalotofworkin
volvedandforyourinformationifyoudontknowWards
orotherestablishmentsthathavetheseforsalegenerally
chargebetween250and500forasingleindividual
specimenembeddedinplastichereyougetaneggandfour
larvalstagesapupaandamaleandafemaleallforap
proximatelytheupperrangeofthatstandardlistingSowe
arepreparedasacommitteetoacttoassistyouinobtaining
theseifyouwishtoplaceordersIcanseeatremendous
advantagetoitandIwouldpersonallyasanindividual
liketoseethemineverysubdepotandeveryagencyin
mosquitocontrolinCaliforniasothattheywouldbeofuse
Idontseeanyreasontomounttherarespeciesbutitis
desirableforyoutohavemountsofyourdominantspecies

OnelittlestringisattachedtothepropositionMr
Munichhastohavespecimensinordertomakeupthose
plasticmountsYourcooperationinfurnishingthemwilbe
appreciatedandifyouwantspecimensfromyourown
localitythatisthebestwaytobesurethattheyareyour
ownstrainofwhatevermosquitoyouareinterestedinSo
thatsenoughforthatbutifyoudowishsomeactiononit
thecommiteeisreadytoactprovidedthePresidentwishes
tocontinuethecommitteenextyear

Thatisthetangibleactivityofthecommitteeduringthe
yearWemadeaproopsalormoreorlessdiscussedit
amongourselvesastowhetheritwouldbedesirabletohave
amosquitopreventionweekormosquitocontrolweekin
whichalloftheagenciesinCaliforniawouldjointogether
anddoapublicitystuntandgetthepublicarousedatthe
startoftheseasonAftermuchthoughtanddiscussionwe
figuredthatwehaventtimetodoitthisyearWewould
deferituntilnextyearsonothingmorethanthethoughtis



transmittedhereWerecognizeaneedtohavetheAsso
ciationrepresentedattheStateFairifnotatvariousCounty
Fairsandalthoughthecommitteedidnttakeactioninthat
regardinthepastyeartheneedisstillrecognizedbythe
committeeLastlythereasonthatwehaventgonefarin
gettingoutpropagandaparticularlypropagandatoneu
tralizesomeofthethingsthathavebeensaidinregardto
chlorinatedhydrocarbonsusedinmosquitocontrolisthat
theCommitteeonPublicRelationsandEducationdidnt
feelthatitwasinapositiontorenderpropagandabecause
therehasneverbeenanestablishedpolicybytheAssociation
inregardtothosemattersItsverydifficultforacommittee
toreflectpolicyandtopropagandizeinbehalfoftheAsso
ciationuntilpolicyisestablishedSothecommitteerespect
fullyasksthatoneofthethingsthatthenewExecutive
Committetakeintoconsiderationwillbetheestablishment
ofthepositionoftheAssociationinregardtomattersof
controversythathaveanybearinguponmosquitocontrolin
thefutureThenIthinkthecommitteecanbemoreuseful
inrenderingaPublicRelationsandEducationService

MrWashburnThanksDickDoweacceptthecom
mitteesreportAnysuggestionsaboutit

MrAaronsMrPresidentamattercametomindthis
lastweekthatImeanttobringtoyourattentionbutdue
toalltheactivitiesIveneverbeenabletogettoyouThe
CaliforniaAcademyofSciencesinitsnewbuildingpro
gramwillhaveIunderstandthiscomingyearaddedfacil
itiesforvariousexhibitsalongwiththeirplanetariumand
auditoriumandafewotherthingsEdRosstheCuratorof
Entomologytherehasbroughttomyattentionthepossibil
ityofthisAssociationdonatingasumofmoneytothe
Academythelargestpartofwhichcouldbeusedfora
permanentexhibitfortheAssociationItwouldbearranged
inacaseandshelvesThedetailsoftheplanhavenotyet
beenputforthbutthegeneralideawasthatspacewould
bemadeavailableinashorttimeandwewouldbegiven
considerationifwewereinterestedinanAssociationper
manentexhibit

MrPetersWehaveenoughtalentwithintheAssocia
tionwhomightverywellpreparesuchanexhibitwithouta
fundbeingnecessary

MrWashburnDowehavetobuyspaceasapermanent
thing

MrAaronsItsaperpetualspacebutwedonthavethe
detailsasyetDrRosshaspromisedtosendaletterwhich
hasnotyetarrivedbutitshouldbereferredtotheExecu
tiveCommittee

MrWashburnAnysecondtothatmotionthatwerefer
thattotheincomingExecutiveCommitteeforconsidera
tionSecondedbyHaroldGrayAnyfurtherdiscussion
AllinfavorthensignifybysayingayeOpposedCarried
Wehaventacceptedthecommitteesreportdoyouaccept
itItsbeenmovedandsecondedthatweacceptthe
EducationandPublicRelationsCommitteereportAllin
favorsayayeOpposedCarriedWewillnowhavethe
reportoftheLegislativeCommittee

MrRobinsonWehavearesolutionrequestingtheState
LegislaturetochangeSection2248oftheHealthandSafety
CodetopermitBoardsofTrusteestoincreasetheinlieuof
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expensesto1000permonthTheresnoreasontoread
thewholethingSection2248nowallows500inlieuof
travelexpensesTherequestcamefromOrangeCountyto
raiseitto1000Thereasonthatthisrequestisbeingmade
isthatthereareanumberofTrusteeswhotravelsixtymiles
toattendthesemeetingsThisresolutionisrespectfully
submittedtoyoubytheLegislativeCommitteeChester
RobinsonHaroldGrayandDickSperbeck

Wehaveanotheronewhichisnotwrittenuprequested
byDickSperbeckthataerosolmachinesusedatnightor
earlyinthemorningduringthedarkhoursbeallowedto
belistedasemergencyequipmentinordertogetthered
blinkerlightswhichseemstobeabouttheonlywaywecan
getthemWesubmitthatforyourapprovalandthatsthe
entirereportoftheLegislativeCommittee

MrWashburnWhatsyourpleasureontheseDidyou
makeamotion

CommentImovethattheybeaccepted

MrWashburnAnysecondonthemotionAnydis
cussionAllinfavorthenbytheusualsignOpposed
CarriedBeforewegetintothereportsofSpecialCom
mitteesIthinkitwouldbeinorderifwehaveasummary
ofourfinancialstandingasneartothispointas wecan

findit

MrSmithThestateofthetreasuryasofFebruary2
1950is293645

MrWashburnWhatsencumberedagainstus

MrSmithCommitmentsfortherestofthefiscalyear
willbeapproximately60000fortherecordingandtran
scribingoftheConferenceandapproximately120000for
thepublicationoftheProceedingsIwouldliketoread a

list wecallittheHonorRoll ofthosedistrictsthat
havepaiduptheircontractualobligationsasofthisdate
DurhamHanfordAlamedaCountyDelanoAnderson
EastSideSutterYubaLosMolinosCorcoranMarinCoun
tyOrovilleWestSideReddingTulareLosAngelesCity
HealthDepartmentBallonaCreekThreeCitiesFresno
PineGroveMaderaCountyEurekaNorthernSanJoaquin
MercedPulgasCoachellaValleyConsolidatedCompton
CreekDeltaTurlockSolanoCountyMataderoandOrange
Countywhichmakesthirtythreedistrictsoutoftheforty
sixpossibleonesbringingyouatotalof177000leaving
thenthefollowingagenciesdelinquentasofthisdate
ButteCountyCarpinteriaClearCreekContraCostaCot
tonwoodLakeCountyMontereyCountyHealthDepart
mentNapaCountySacramentoYoloSheridanSonoma
andMountVernonThatisstillapotentialsourceofin
comeof200000fortheyear

MrGrayDoesthisreportincludealltheexpensesof
puttingonthisannualmeeting

MrPetersIbelieveIcananswerthatOurexpensesof
thisparticularConferencearegoingtobeverycloseto
beingneutralizedbytheincome

CommentAttheExecutiveCommitteemeetingtheother
daywediscussedthematterofrenderingafinancialstate
mentandwemadetherecommendationthatsuchstate
mentberenderedasofthe31stofDecember

MrWahsburnItsdifficultatthetimeoftheannual



conferencetomakeafinancialstatementasofthecon
ferencedateThistimewearemorethanusuallyinvolved
withjusthavingfinishedthepublicationofthelastyears
ProceedingsWehopethatwonthappenagainWe
thoughtthefinancialstatementasofDecember31stwould
atleastgiveusadefinitedatepointWeknowitwont
betheconditionasofFebruaryThatwastherecommenda
tionoftheExecutiveCommitteeandofcoursewillgointo
theminutesassuch

Willsomebodymovetoacceptthefinancialcommittees
orthesecretarysreportasitsstandingtodateMrGray
somovesIsthereasecondonthatSecondedAllinfavor
signifybytheusualsignOpposedCarriedNowwecome
totheResolutionsCommitteeWecantholdaConference
withoutresolutingaboutafewthingsTeddoyouhave
thoseResolutionsTheResolutionsCommitteeisTedRaley
EdSmithandTommyMulhern

MrRaleyMayIaddthatHaroldGrayhasjustbeen
broughtintoitMayIsuggestthatwereadalloftheseand
thenofferthemforadoptionratherthanindividually
Haroldwillyoupresentyourresolutions

MrGrayTworesolutionsweregivenmetoprepareI
suggestthattheybetentativelyacceptedsubjecttoalittle
polishingandthentyping

RESOLUTION

WHEREASsince1909ProfessorWilliamBHermsofthe
UniversityofCaliforniawastheguidingspiritofmosquito
controlworkinCaliforniainitiatingthroughhisenthusiasm
andboundlessenergymuchoftheworkwhichhasresulted
inthepresentwidespreadpublicacceptanceofthisservice
tothepeopleofthisStateand

WHEREAShewasforemostinresearchworkinthisfield
andtheteacherofmanywhoarenowactiveintheworkof
mosquitocontrolandthroughthatresearchandthatteach
ingtheStateofCaliforniawillbeforeverhisdebtorand

WHEREAShewastousmorethananinitiatororre
searchworkerorteacherbeingawellbelovedfriendan
inspirationtobetterserviceandawiseandunderstanding
counsellorinourvariedproblemsnowtherefore

BEITRESOLVEDbythemembersoftheCaliforniaMos
quitoControlAssociationassembledfortheireighteenth
annualconventionthis2nddayofFebruary1950at
BerkeleyCaliforniathatweherebyexpressoursenseof
greatpersonallossinthedeathofourfriendWilliamB
HermsonMay91949andthatweextendtoMrsLillieM
Hermsandtohissonsourmostsincerecondolencesonthe
lossoftheirdistinguishedhusbandandfather

CALIFORNIAMOSQUITOCONTROLASSOCIATION
byTheodoreAaronsSecretaryTreasurer

ThenIhaveonehereforHaroldLilley
RESOLUTION

WHEREASsinceAugust1935HaroldCLilleywas
activelyengagedinmosquitocontrolworkinMerced
CountyinCaliforniaandactivelytookpartintheworkof
thisAssociationand

WHEREAShedemonstratedbywellexecutedprojectsin
hisownareatheeffectivenessofdrainageandotherper
manentmeasuresasthebasisofmosquitocontrolunder
Californiaconditionsand

38

WHEREAShewasearnestconscientiousandfaithfulin
theconductofhisworkforthebenefitofthepeoplenow
therefore

BEITRESOLVEDbytheCaliforniaMosquitoControl
Associationassembledthis2nddayofFebruary1950inits
18thAnnualMeetingatBerkeleyCaliforniathatwegreatly
regretthedeathonNovember151949ofourfellow
workerHaroldCLilleyandthatweherebyexpresstohis
widowourcondolences

CALIFORNIAMOSQUITOCONTROLASSOCIATION
byTheodoreAaronsSecretaryTreasurer

Anysuggestions

MrPetersTheonlysuggestionIhaveisthatletters
havealreadycomeoutfromtheExecutiveCommitteeto
MrsHermsandMrsLilleyDidyouintendforthistobe
sentindependentlyorjusttobeincorporatedintothe
minutes

MrGrayIflettershavealreadybeensentindependently
thenitwillbebettertoincorporatetheresolutionsinthe
minutesoftheproceedings

MrRaleyTommydoyouhaveaResolutionreadyto
read

RESOLUTION

WHEREASmosquitocontrolinCaliforniahasforseveral
yearsbeenattendedbyverygreatsuccessmanyareaswhere
intensiveprogramsareunderwayhavebeenkeptfreeof
severemosquitoannoyancemalariahasbeenpractically
absentandtheoccurrenceofencephalitishasbeenatalow
ebband

WHEREAStherehasoccurredinrecentyearsasubstantial
increaseinirrigatedareasandcorrespondingincreasein
mosquitoesethergingtherefomparticularlythespecies
Aedesnigromaculisand

WHEREASlittleisknownaboutthismosquitowhich
occursingreatnumbersintheirrigationwateronlandsused
fortheproductionofpermanentpasturealfalfacotton
andothercropstheextentofwhichiscertaintoincrease
markedlyastheCentralValleyIrrigationProjectgoesinto
operationand

WHEREASmoreinvestigationisdesperatelyneededto
producetheinformationwhichwillenabletheoperating
mosquitoabatementdistrictstomeettheproblemnow
therefore

BEITRESOLVEDthattheCaliforniaMosquitoControl
AssociationcommendstheBureauofVectorControlforits
effortstosupplytheneededinformationthroughtheopera
tionalinvestigationsprogramadoptedonanemergency
cooperativebasisin1949and

BEITFURTHERRESOLVEDthattheBureauofVector

Controlbeandisherebyurgedtomakeamplebudgeting
provisionsinitsplanningforoperationalinvestigationsfor
thefuturetoinsurehavingfacilitiesavailableforsuch
activitiesrelatedtothisandotherphasesofthemosquito
workand

BEITFURTHERRESOLVEDthattheSecretaryofthe
Associationbeherebydirectedtoforwardcopiesofthis
resolutiontothepartiesconcerned

CALIFORNIAMOSQUITOCONTROLASSOCIATION
byTheodoreAaronsSecretaryTreasurer



MrRaleyDoyouwanttotaketheseindividuallyoras
agroupAnyquestionordiscusiononthisoneTommy
justreadbeforewemoveon

MrPetersYoumentionedthatencephalitisisatalow
ebbItseemstomethatifwearegoingtobepresumptu
ousandmentionencephalitisasbeingatlowebbwemight
aswellbeoverlypresumptuousandmentionthatmalaria
isalsoatalowebb

MrGrayThedifficultyiswedontknowwhether
encephalitisisatapermanentlowebborisjustatacyclic
lowebb

MrRaleyThisnextoneIwillreadaswehadprepared
itbutwiththereportoftheCentralValleyCommitteeI
amgoingtorecommendthatthisbeexpandedtoinclude
allofthoseagenciesthatwereenumeratedintheCentral
ValleyCommitteesreportThisistheCommitteeReport

RESOLUTION

WHEREASthepresentuseofirrigationwaterhasresulted
inthecreationoflargenumbersofmosquitoproducing
areaswhichconstituteapublicnuisanceandhealthhazard
and

WHEREAStheareaofirrigatedlandwillbevastlyin
creasedastheCentralValleyProjectprogressesand

WHEREASthisincreaseinirrigatedareawillhavepropor
tionatelyincreasedthemosquitoproblemthusincreasing
theneedforgreaterexpenditurestocontrolmosquitoes
nowtherefore

BEITRESOLVEDthattheCaliforniaMosquitoControl
Associationinconferenceassembleddoesherebymemorial
izetheCaliforniaStateDepartmentofWaterResourcesto
recognizetheexistenceofthisseriousmosquitohazard
createdfrequentlybyoveruseandormismanagementof
irrigationwaterand

BEITFURTHERRESOLVEDthattheCaliforniaStateDe

partmentofWaterResourcesbeandisherebyrequestedto
cooperatewiththeMosquitoControlAgenciesrepresented
bythisAssociationthroughorganizedjointplanningto
correctexistingmosquitohazardsandavoidthereoccur
renceoffuturemosquitohazardscausedoraggravatedby
irrigationwateruse

CALIFORNIAMOSQUITOCONTROLASSOCIATION
byTheodoreAaronsSecretaryTreasurer

NowifImayopenthediscussionthethoughtisthat
thisbeenlargeduponoramendedtoincludeallofthose
agenciesasoutlinedinMrBuchanansreportTheresolu
tionwillhavetobesentindividuallybutcertainlyBuck
broughtoutaverygoodthoughtthatweremissingabet
bynotapproachingtheFarmBureauandthoseinterested
agenciesandatleastrequestingtheirawarenessofthe
problem

CommentWellwasnttherearequestonBucksreport
thattheseagenciesbecontacted

MrRaleyWellthatiswhatbroughtittomindBuck
hasexpandedhisreporttoincludethemanyagencieswhile
thiscommitteewasonlyconcernedwithonesoitseems
anincompletejobMayIrereadthesenamesUSBureau
ofReclamationtheStateDivisionofWaterResourcesthe
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IrrigationDistrictsofCaliforniatheAgriculturalCollege
ExtensionServicestheStateDepartmentofPublicHealth
USSoilConservationServiceFarmBureauChambersof
CommerceLocalsoftheNationalGrangeandsimilar
bodieswhoarevitallyconcernedwithirrigationandshould
beapprisedofmosquitocontrolinterests

Doyouasacommitteeconcurinthat

MrGrayTheonlythingIhadinmindisonthelocal
GrangesandFarmBureauIsntthereaStateAssociation

CommentYesthereisaStateGrange
MrGrayWhynotkeepthisonaStatebasistostart

outwithasfarastheAssociationasawholeisconcerned
insteadoftryingtosendthisResolutiontoeverylocal
GrangeandeveryFarmBureau

MrRaleyTheStateDepartmentofPublicHealthmay
bedeletedIthinkfromthis

CommentIcanthelpfeelingthatifthisisgoingtoso
manydeversifiedtypesoforganizationsthatweshouldre
considerthewholethingfromallanglesandreviseitsoas
togivealotmoreinformationthaniscontainedthere
becauseanumberoftheseorganizationsdonthaveany
backgroundwhatsoeverforunderstandingtheproblemas
weseeit

MrRaleyWemightconsideranewresolutioncovering
otherinterestedagencieswecertainlyshouldntignorethese
thatarebroughtoutinMrBuchanansreportWewere
laxinmycommitteeinthatrespect

CommentIagreethattheycertainlyshouldallbecon
tactedbutIfeelthatmorestudyshouldbeputonit

MrRaleyWemightpresentthisasIreaditandprepare
anewresolutionasnewbusiness

CommentIbelievethatweshouldholdthisresolution
andpassitsometimetomorrowafternooninthemean
timeyoucanrewriteit

MrRaleyTimeisafactorThereisasuggestionthat
thematterbereferredtothenewExecutiveCommittee

MrGrayAsimplewayofdoingitwouldbetoamend
todirecttheincomingExecutiveCommitteetomakethe
properrepresentationstoallagencieswhichwouldbeinter
estedoraffectedbyit

MrRaleyThatisperhapsanideaIwillthenpresent
thisasreadandwelllaterreopenthediscussiononthe
bestmethodforhandlingtheseotheragenciesIwillnow
presenttheotherResolutionsthatwehaveprepared

RESOLUTION

WHEREASthesuccessofthe18thAnnualConference
oftheCaliforniaMosquitoControlAssociationhasbeen
madepossiblebytheactiveparticipationandcooperation
ofmanyagenciesandindividualsnowtherefore

BEITRESOLVEDthattheappreciationofthisAssociation
bemadeknowntoallwhohavecontributedandthesecre
taryoftheAssociationisherebydirectedtosendsuitable
writtenacknowledgmenttoeachindividualandagency

CALIFORNIAMOSQUITOCONTROLASSOCIATION
byTheodoreAaronsSecretaryTreasurer

Imovetheseresolutionsbeadoptedasread



MrWashburnDoIhearasecondtothatAnydis
cussionAllinfavoroftheadoptionoftheseresolutions
signifyitbytheusualsignOpposedCarriedWhatdo
youwanttodoaboutthatpropositionthatsincludedin
BucksreportLeavethatuptotheExecutiveCommittee
foractionlaterTheresawholeyearsworkforsomecom
mitteerightthere

MrPetersIftheydontdoitearlyintheyearitsnot
goingtodomuchgood

MrWashburnThatstrueAnyactiononthatorshall
wejustleaveitandnotetheresanactiontobetakenbythe
ExecutiveCommitteeatitsfirstmeeting

MrGrayTogetitontherecordImakeamotionthat
thematteroftheseotheragenciesandtherepresentationto
thembetakenupbytheincomingBoardofDirectors

MrEhmannIsecondit

MrWashburnAnyfurtherdiscussionAllinfavor
signifyitbysayingayeOpposedCarriedNowthe
NominationsCommitteethereportofnominationofoffi
cersIntheabsenceoftheChairmanEdDavisNorman
Ehmannistakingover

MrEhmannTheNominationsCommitteedulymeton
February1statfiveoclockandnominatedthepeoplethat
youseeontheboardinfrontofyouPresidentJackKim
ballVicePresidentEdgarSmithSecretaryTreasurerTheo
doreAaronsExecutiveCommitteeEdWashburnasPast
PresidentBoardofTrusteesAdolphPruess

MrWashburnWhatisyourpleasureAnyfurther
nominations

CommentImoveweadoptthereportoftheNominat
ingCommitteeandthattheSecretarycasttheunanimous
ballotforthosenominated

MrWashburnAllthoseinfavorsignifyitbysaying
ayeOpposedCariedandthenominatedofficersareduly
electedJackKimballcomeuphereandtakeover

MrKimballThankyouEdAsmuchasIwouldlike
toadjournthemeetinglikehedidlastyearIcanttake
thatactionrightnowwithoutsubjectinghimtoalittle
discussiononwhathesdoneinthepastyearIthinkits
worthafewminutesjusttogooverthemonthbymonth
actionsthathavebeentakenin1949torealizetheamount

ofworkthatEdsgonetointryingtostirupsomekindof
concreteactionIknowitsbeentoughforhimtoget
OrangeCountyuptoallhisExecutivemeetingsHehad
Ithinknineortenmeetingsthroughouttheyearbut
whenyouanalyzethesemeetingshesalwayshadavery
goodreasonforcallingthesemeetingsanditsalwaysbeen
anactionthatwasnecessaryandwhichhasresultedinkeep
ingtheAssociationgoingHestartedouttheyearwitha
meetinginMarchreviewingthestandardsandrecommen
dationsforthegoverningofthesubventionfundsThatwas
oneofthebigthingsthathadtobestraightenedoutand
youknowthatventurefinallytookshapeandasfaraswere
concernedinOrangeCountyhasworkedsatisfactorilyasfar
asoursubventionprogramgoes

InAprilfollowingthatmeetingtheactualhearingsin
theStateHealthDepartmentwereheldtoputthoserecom
mendationsonfileofficiallyDuringthistimehewas
workingwithhislegislativecommitteeonthevariousbills
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thatwentthroughtheSenateandAssemblyOutofthe
fourbillsthatwereintheStateLegislaturethreewhich
wererecommendedbytheCommitteewereapprovedand
theonethatwasrejectedbytheAssociationdidnotreach
thefloorOnewasofinteresttoOrangeCountyinthatit
permittedanannexationofacitywithinthedistrictwith
outtheinvolvedpetitionformTheothertwoweretechni
calOnesuspendedtheoperationoftheDistrictsInvestiga
tionActfortwomoreyears

ThemeetingatFresnowasanoperatorsmeetingthat
wasoneoftheoutstandingmeetingsOuroperatorssaw
ConsolidatedandtheFresnodistrictinoperationandtheir
equipmentandevidentlythismeetingwasmoreorlessa
starteroftheregionalmeetingsInMayEdWashburnhad
usupinBerkeleyagaintogoovertheregulationsonDDT
astotheeffectonforagecropsThatresultedinalotof
discussionandwetriedtoarriveatsomeconclusionsby
whichthedistrictscouldcontinuetheiroperationsandyet
beonthesafesideYoualsorememberthatafewdays
beforethatmeetingProfessorHermspassedaway

IthinkatthismeetingtheExecutiveBoardappointeda
committeeforsettingupaperpetualmemorialforPro
fessorHermsTheExecutiveBoardhasdecidedtofurnish
asumofmoneyeachyeartosendoneormoreunder
privilegedBoyScoutsintheBerkeleyContraCostaarea
tosummercampItwasfeltthatthatwasafittingmemorial
becauseasyouknowoneofProfessorHermsimportant
activitiesintheyouthprogramwastheBoyScouts

TheExecutiveCommitteealsoconvenedinSantaAna
andagainonNovember16thwewenttoTurlockwhenthe
Aedesnigromaculisstudywasgettingunderwayinorder
toworkoutthedetailsTedRaleyEdSmithandChet
Robinsonwereappointedonacommitteeforworkingout
acontractualagreementbetweentheAssociationandthe
variousdistrictsinordertofinancetheAedesstudyprogram
ItwaswithabitofreliefthattheStatetookoverthefinanc
ingofthatprogramIfyoureadovertheircontractsand
theirbudgetandsetupitshowedaconsiderableamountof
effortandthoughtingettingallthatworktogetherand
eventhoughitwasntuseditstillhadtobedoneandyou
mightsaywereluckythatwedidnthavetogointoit

OnJanuary10thhecalledanothermeetinginFresno
andworkedoutthevariousprogramsforthismeetingand
triedtocorrelatethepapersthatwerebeingpresentedatthe
EasternmeetingssothatthisAssociationwouldntbeover
lappinginpresentationfromtheWest

Gettingtheregionalmeetingsorganizedandunderway
IthinkisagreataccomplishmentItwasthefeelingofthe
ExecutiveCommittethattheseregionalmeetingswould
reallybetheheartofoureverydayoperationThesere
gionalmeetingsarelargelyonanoperatorsbasisanda
workdayproblembasisIknowwewanttogettogether
onthatbasisItwasourthoughtthatwecouldplanour
Executivemeetingswitheachoneoftheregionalmeetings
throughouttheyearsayonaquarterlybasisstartingout
withtheBayregionandSanJoaquinandtheSacramento
andtheSouthsothattheExecutiveCommitteewouldget
betteracquaintedwitheachoneoftheseregionalmeetings
andinthatwaygetaroundandgetbetteracquaintedAlso
wewouldhaveourmeetingsscheduledsothatanyregular
businessthathadtocomeupbeforetheExecutiveCommit
teecouldbescheduledforthatparticulartime

Theotherthoughtsthatwehaveonour1950program
aremoreorlessonatentativestageWewanttosuggest



fordiscussionattheregionalmeetingsthepossibilitiesor
thedesirabilitiesofhavingourannualmeetingintheSouth
nextyearinsteadofatBerkeleyAfterProfessorEssigs
welcomeherethismorningIquestionwhetherthatsug
gestionshouldeverbemadebutwearemakingitonthe
basisthattheregionalsectionsaresoorganizednowthat
theycanpassonwhattheythinkoftheideaandpossibly
setupalternatemeetingsintheSouthandintheNorth
sayeveryotheryearWedohavetheUniversityofCali
forniadowntherealsoandachangetodifferentsurround
ingsmightbewelcomeAlsothefactthattheAssociation
hasmetorwouldmeetintheSouthbringstheimportance
ofmosquitocontroltothatareaandanemphasisofthat
sortwouldhelpintheLosAngelesareaandinthesouthern
countieslikeSanBernardinoandSanDiegowhichmore
orlesshavebeenonthevergeastohowfartheyshouldgo
inmosquitocontrolSoitmaybeaconsiderableadvantage
inthemosquitocontrolprogramtomeetdownsouthWe
hopethatyouwillconsiderthatmatter

AfterlisteningtoHaroldGraythismorningandhissug
gestionsastopermanentcontroloperationsasbasicobjec
tivesoftheAssociationIassumethatwereflectthesame
attitudeintryingtogetcooperationwiththevariousgov
ernmentalagenciesthatdealwithwaterresourcesanduses
Butwecantpassaresolutionatthismeetingandaskthe
secretarytosendoutcopiestoalotofagenciesandexpect
anyfruitstocomefromsuchactionaloneResolutionsare
anexcellentwaytobringthesematterstotheattentionof
theheadsoftheseorganizationsanditshouldbedoneBut
wemustkeeppluggingawayattheseagenciessothatthey
becomeawareofthemandalsothattheyseewherethey
maytakeadvantageofourprogramalso

Youallhaveyourownfarmadvisorsyourfarmbureaus
andyourreclamationdistrictsIfyougetacquaintedwith
thoseindividualsifyougetthemtocometoyourmeetings
andalsoifyougototheirsacontinuoussellingjobcanbe
donebyeachdistrictAsanexampleImaycitetheOrange
CountyAgriculturalRoundTablethatwasstartedthelast
yearbytheUniversityofCaliforniaExtensionServiceAll
agenciesinterestedinagricultureareinvitedtogettogether
onceamonthtoseewhattheotheragenciesardoingWe
havelearnedquiteabitaboutourSoilConservationpro
graminOrangeCountyandthevariousirrigationsetups
andthatmaybeourwayofputtingourobjectivesbefore
theseagencies

Ontheappointmentofregionalrepresentativesonthe
ExecutiveCommitteeifthevariousmembersineachre
gioncangettogetherbytomorrownoonandmakeyour
selectionwecanhaveourExecutiveBoardcompletedand
announcedtomorrowafternoonThereareseveralitemsthe
ExecutiveBoardwillhavetotakeactionbeforeweadjourn
Afterthebusinessmeetingtomorrowat415orwhenever
itadjournspleasestayrighthereandfinishupthatbusiness
oftheExecutiveBoardandthenwellbeallsettostartout
thenewyear
IthinkweshouldnowintroduceournewofficersThe

VicePresidentshouldcomefirstEdSmithyoullhaveto
comeuphereandbepresented

MrSmithThankyouall

MrKimballTedwillyoucomeupIdliketointro
duceournewSecretaryTreasurerTedAaronsfromAla
medaCountyandourreappointmentofourrepresentative
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fromourBoardsofTrusteesMrPruessWould youcareto
sayawordMrPruessbeforeweadjourn

MrPruessItsgettingratherlateIthinkwehadbetter
adjourn

MrKimballOkaywewillnowadjourn

FRIDAYFEBRUARY31950
Themeetingconvenedin113AgricultureHallUniver

sityofCaliforniaBerkeleyat915amPresidentGE
Washburnpresiding

MrWashburnThereareacoupleofannouncements
thatIwouldliketomakeatthistimeAfewticketsare
yetavailablefortheSmorgasbordBanquetandDancethis
eveningIfyoufindthatyoucanattendanddonthave
yourticketsasyetbesuretotakecareofitpromptlyThe
girlsarestillinthehallandhaveafewticketsavailable

Ifyouhavenotregisteredpleasedosoaswewouldlike
tohaveyournameandwhereyouarefromsoweknowwho
areinattendance

Ialsowishtoagaincallyourattentiontotheplastic
mountsofmosquitoesbeingpreparedbyMrMunichHe
ismakingcompleteseriesofmountsofmosquitoesthe
eggsdifferentstagesofthelarvaepupaemaleandfemale
adultsallmountedinoneslideIdliketohaveyoulookat
theseTheyareextremelyusefulsomeofusfeelfor
identificationpurposesandstudyandasexhibitmaterialfor
thepublicYoumustfurnishthecompleteseriesofeach
speciesforhimtomountThepricesIbelieveareabout
500foracompleteseriesofanyonespecieswhichis rea
sonable

Ihavethepleasurethismorningofsteppingdownfrom
thisofficebutbeforeIdosoIwishtointroducetoyouthe
newofficersfortheensuingyearoftheCaliforniaMosquito
ControlAssociationThenewlyelectedPresidentisJack
KimballwhoisManageroftheOrangeCountyMosquito
AbatementDistrictJackwillyoustandupTheywillsee
youtherestofthismorningIamsureThenewlyelected
VicePresidentisEdgarSmithEntomologistManagerofthe
MercedCountyMosquitoAbatementDistrictOurnew
SecretaryTreasurerisTedAaronsEntomologistofthe
AlamedaCountyMosquitoAbatementDistrictOn our

ExecutiveBoardwehavereelectedAdolphPruessTrustee
oftheConsolidatedMosquitoAbatementDistrictatSelma
IwillnowturnthemeetingovertoyournewPresident
JackKimball

MrKimballIthinkDickPetershasonemoreannounce
menttomakeWasittheoneabouttheProceedings

MrPetersWeissuedthe1949Proceedingslastnightto
theCMCAagenciespresentputtingoutthenumberof
copieseachagencywishedtohaveWewillsendthree
copiesasabasetoallotherpaidupagenciesandifyou
wishmorethanthreesorequestandmorewillbefurnished

MrKimballThesymposiumforthismorningisonthe
subjectofWaterResourcesDevelopmentasRelatedto
MosquitoAbatementOurModeratorwillbeMrArve
DahlChiefoftheBureauofVectorControlCalifornia
StateDepartmentofPublicHealthBerkeley

MrArveHDahlMypositionasModeratorisapriv
ilegedoneandbeforeIgetintothetopicathandIwould
liketoexpressmypersonalwelcometoeveryoneattending
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theConferenceandassureyouwearelookingforwardto
continuedrelationshipsduringthecomingyearAsmostof
usarenowgettingoverthenewnessofouroccupationswe
areinthepositionofactuallyperformingandattackingour
problemsonarealdowntoearthbasisIsaythatwiththe
realizationthatitdoesnotapplytoallofusbecauseHarold
GrayandChetRobinsonandothershavebeenworkingin
theirdistrictsforalongperiodoftimebutImprimarily
referringtotheperiodsince1946Notonlyhavethedis
trictpersonnelgrownbuttheBureaustafflikewisehas
grownandwehopethatwecanbeofmoreusetoyouin
thefutureIthinkthattheorganizationwithintheBureau
hasmaturedtoapointwhereweareofmuchmoreservice
tothemosquitoabatementagenciesoftheState

Thiskeynotebringsupthetopicwehavebeforeus
nowWaterResourcesDevelopmentasRelatedtoMos
quitoAbatementThisisaproblemthatinvolvespracti
callyallofthevestedinterestsintheCentralValleyand
manyotherpartsoftheStateItsaneconomicasocial
andapublichealthproblemAsfaraswereconcernedwe
areinterestedinoneaspectoftheproblemthatisthe
preventionofthedevelopmentofsituationswhichwill
createmoremosquitoproblemsforthemosquitoabatement
agenciestohandleOursisapreventiveprogramlargely
Aswelookattheprogramthereisonefacetthathasnot
beenindicatedandthatisthepublichealthaspectofthis
problemIthinkwecancoverthatwithafewwords

DrReevesandDrHammoninthepastConferences
havediscussedtheproblemofepidemiologyandresearch
onthemosquitoborneencephalitidesWeareassuming
whenwestartthisdiscussionthatthediseasesaremosquito
borneandthatourprimaryproblemisinconnectionwith
thatspeciesonwhichthemostworkhasbeendonenamely
CulextarsalisInadditionofcourseweknowandacknowl
edgethequestionsthatarebeforeuswithregardtothe
importanceoftheAedesspeciesAsfarasmalariaiscon
cerneditisofdubiousimportanceinthemindsofmostof
usThispastyearwehavehadveryfewcasesInthe
CentralValleytherewereonlytwocountiesinwhichin
digenousmalariawasreportedTehamaandTularecounties
Fromtherecordsofthepastweknowithasbeenabad
problemWedonotknowexactlywhyitcouldnotbea
probleminthefutureWearethereforeconsideringto
someextenttheproblemsofanophelinesintheseareas

Astothetypeofprogramweareinterestedindevelop
ingIthinkyouwillseefromthespeakersthatfollowthat
thisisanactionprogramIthinkweshouldletthespeakers
presenttheiropinionsandIcallfirstuponDrJohnH
RowewhoisSeniorScientistofthePublicHealthService
HeisinchargeoftheMidWesternCDCactivitiesin
KansasCityDrRoweisgoingtotalkontheRelationof
InterestedAgenciesandOrganizationsintheFindingand
ExecutionofWaterDevelopmentPrograms

DrRoweBeforeIreadwhatIvepreparedIwouldlike
topersonallythanktheMosquitoControlAssociationof
CaliforniaandMrGeibandotherswhosograciouslyin
vitedmetocomeoutheretoattendthemeetingThisis
thesecondtimeIvebeentothesemeetingsandboth
timesIvelearnedalotandamverymuchimpressedwith
theprogressthetypeofworkandthetechnologyevident
inthisAssociationandelsewhereinhealthworkinCali
forniaImverymuchdismayedatthesubjectwhichMr
DahlhandedmeItsonethatdoesntlendtoconcreteness

nortospecificityItsonethatwedontknowtoomuch
aboutItissortoflikewritingajobhistoryyouwrite
andwriteandthenyourenotquitesatisfiedwithwhatyou
havebecauseitdoesnttellthestory
Ivetriedtositbackonthemountainsotospeakand

takeabroadoveralllookattheaspectsofthisprogram
IvebeenworkingonandIhopeyoullappreciatethatmany
oftherelationshipsthatwilleventuallyevolveprobably
willcomefromtrialanderrorbutcertainlywillcome

THERELATIONOFINTERESTEDAGENCIESAND
ORGANIZATIONSINTHEPLANNINGAND

EXECUTIONOFWATERDEVELOPMENT
PROGRAMS

ByJOHNAROwE
SeniorScientistUSPublicHealthService

CommunicableDiseaseCenterKansasCityMissouri

INTRODUCTION

WaterisessentialtoallanimalandplantlifeItisa
primefactorwhichlimitsorregulatesthedistributionof
livingthingsintheuniverseItistheprerequisiteofall
civilizeddevelopmentBecauseofitsimportancetothe
wellbeingoftheindividualthecommunityandthestate
everyoneeithercollectivelyorindividuallyisconsciously
orotherwiseinterestedinthisvitalnaturalresource
Althoughinterestinwateriseverpresentitisrarelymani
festedinthoseareaswheresuppliesareadequateHowever
inthoseareaswherethesupplyisinadequateorwhere
thereiscomparativelynowatertheindividualandsoci
etyalikearestrivingforincreasedsuppliesandarejealously
guardingtheirattainmentsinthisregard

TheContinentalUnitedStateshasalandareaofabout

1900000000acresMorethanhalfofthisacreage
1160000000acres isinseventeenoftwentytwostates
westoftheMississippiRiverThesestatescomprisewhat
isknownastheWestItisanareaofinfinitelyvaried
ecologyandterrain butwithonepredominantcharacteris
ticofclimate thatofdrynessRainandsnowarescarce
andwiththeexceptionofcertainlocalareasthereisgen
erallynotenoughprecipitationforthegrowingofcrops
Inmanysectionsbecausescantsupplyhasnotbeenstored
andmadeavailableforusethereishardlyenoughwater
forthemaintenanceofcivilizedlifeConsequentlythis
vastareadespiteitstremendousnaturalwealthhasonly
onefifthofthecountryspopulationonefourthofitsfarms
andastillsmallerproportionofitsindustries

Theproperdevelopmentofthewaterresourcesofthe
Westhasalwaysbeenaprimeinterestandeffortofits
peopleandofitslocalandstategovernmentThesegroups
havebeengreatlyassistedbyfederalagencieshavingre
sponsibilitiesforwaterresourcesdevelopmentInspiteof
extensivedevelopmentalworkcarriedforwardthrough
manydecadesmuchremainstobedonebeforecomplete
utilizationofavailablesuppliesisattained

AccordingtoBureauofRedamationfigurestheseven
teenwesternstateshaveabout400000000acrefeetof
streamrunoffannuallyOfthistotalonly135000000

1FromtheOfficeofMidwesternCDCServicesCom
municableDiseaseCenterPublicHealthServiceFederal
SecurityAgencyKansasCityMissouri



acrefeet onethird ispresentlyconsideredsusceptible
ofdevelopmentTheremainderisnotintherightplaces
thuscreatinganunpleasantparadoxofsimultaneoussur
plusesandshortagesinwesternwatersuppliesOfthe
totalrunoffsusceptibleofdevelopment135000000acre
feetabouthalf74600000acrefeethasbeendeveloped
andputtouseThefiguresalsoindicatethatofthe
1160000000acresoflandinthewestonly37960000 3

outof100acrescanbeirrigatedtoproducecropsAlready
21120000acresareunderirrigationleavingabout16
840000acrespossibleofdevelopmentAlthoughpast
achievementsinirrigationdevelopmenthavebeensizable
indeedabout40oftheacreagepresentlyirrigatedstill
lacksanadequateseasonssupply

Itseemsquiteevidentthatthegeneraldevelopmentof
thewesthascontinuedandwillcontinuetobepacedby
thedevelopmentofitswaterresourcesItislikelythatthe
ultimatewaterdevelopmentactivitieswillinvolvetwo
broadphases

1Becauseofgeneralscarcitiesavailablerunoffsupplies
ineachofthenaturalareasorbasinswillbefully
conservedandfullyutilized

2Becauseoflocalizedlackofbalanceofavailablerunoff
suppliestheexportationandimportationofwaterbe
tweennaturalbasinsorareaswillbeattempted

CURRENTWATERDEVELOPEMENTACTIVITIES

TheWestiscurrentlyengagedinanacceleratedprogram
forthedevelopmentofwaterresourceswithinandbetween
thenaturalsupplyunitsorbasinsReasonsforincreased
effortsinthisactivityarenotonlyrelatedtolocalstateand
federalproblemsbutincertaininstancesinternationalones
aswellThescarcityofnaturalsuppliesandhencethe
valueofthewateritselfmakesitimperativethatdevelop
mentprogramsbedesignedinsuchamannerastoassure
thefullestconservationandutilizationpossibleNatural
runoffsuppliesmustbesavedandstoredandtheymust
beutilizedtoserveandserveagainthosepurposesforthe
ultimategoodofthepeople

Naturalrunoffsuppliesofwaterwithinanareacanand
areproperlybeingdevelopedformanyusesallofwhich
contributewealthandadvancementUtilizationforirriga
tionfloodcontrolhydroelectricpowerpublicwatersup
pliespollutionabatementfishandwildlifeconservation
recreationnavigationandothersarebeingconsideredin
developingprogramsnowunderway

OVERALLRELATIONOFAGENCIES

Maximumandefficientmultipurposeuseofwaterre
quiresdetailedandthoroughevaluationsduringtheoverall
developmentalplanningstagesThedesignationofpriority
usesisofcoursequitenecessarybutconsiderationofany
singleusealonebyitself maynotbemostpracticable
epeciallyinareasoflowrunoffsuppliesSincetheeffective
useofwaterforanyoneofthepurposesmentionedisan
intricatetaskinvolvingspecialskillsandtechniqueseffec
tivemultipurposeusewouldseemtorequireacoordinated
combinationofavarietyofinterestsandtechnicalskills
Thisisespeciallysignificantifthroughwaterdevelopment
problemsorcreatenewonesdisadvantageoustothearea
Effectiveandscientificplanningshouldnotordinarily
resultinthealleviationofoneproblemandthecreationof
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anotherInwaterdevelopmentactivitiessuchcanbeavoided
toaconsiderableextentifthegroupsrepresentingthevari
ousinterestsandresponsibilitiesactivelycontributetheir
specificevaluationstechniquesandskillsandearnestly
cooperateinacoordinatedandconcertedapproachtodevel
opmentalplanningAnactiveandcoordinatedapproachof
allinterestedgroupsisthenthefirststepintheplanning
ofmultiplewateruseprogramsObviouslysuchanapproach
isessentialatalllevels federalstateandlocalItis
realizedthatsuchanapproachisnotaneasyoneThepit
fallsblocksanddeadlockssooftenexperiencedinhuman
relationsmustbeoverbalancedbypatiencetoleranceand
anappreciationoftotalvaluesThevariouscooperative
groupsmustbepreparedtocontributepromptlythecon
cretepracticalanddetailedconsiderationswhichtheyde
siretobeincorporatedintotheprogramThismayinvolve

1theprosecutionofawidevarietyofinvestigativeor
fieldresearchprogramsonthepartofalloraportion
oftheinterestedgroupsandwillcertainlyinvolve

2acarefulstudyandanalysisofeachunitorprojectof
theprogram

Especiallyisthistrueinthosefieldswherepastexperiences
havenotyieldedsufficienttechnicalinformationtodeal
effectivelywithproblemswhichmaybeconfronted

RELATIONSHIPOFHEALTHAGENCIES

Healthinterestsoragenciesarevitallyconcernedin
waterdevelopmentprogramsfornumerousreasonsSome
ofthosealreadymentionedhavetodowiththeuseofwater
toalleviatecriticalproblemswhichalreadyexist particu
larlyinthefieldofpublicwatersupplyandpollution
abatementWehereareinterestedforanotherreason
thatoftheaggravationofexistingproblemsorthecreation
ofnewonesparticularlythoseofdiseasevectorsandspe
cificallymosquitoes

Weareinterestedinactivelyparticipatinginwaterde
velopmentprogramsforthepurposeofpreventingorat
leastminimizingthoseconditionsorsituationswhichcreate
mosquitoesConsiderationsfortheattainmentofthese
objectiveswillprobablynotbeincludedindevelopment
programsunlessinterestedgroupsandthosechargedwith
theseresponsibilitiesactivelyandcooperativelyparticipate
indevelopmentprograms

Whatthenaretheresponsibilitiesofhealthagenciesin
vectorproblemsrelatingtowaterdevelopmentprograms
Someofthemorespecificoneswouldappeartobe

1Thedeterminationoftherelationshipofwaterdevel
opmentprogramstomosquitoesmosquitobornedis
easesandothervectors

2Thedeterminationofthespecificfeaturesofdesign
andoperationofwatersystemsandthefeaturesof
waterusewhichcausehealthhazards

3Thedevelopmentofpracticaltechniquesforeliminat
ingorminimizingtheseundesirablefeatures

4Activeparticipationintheplanningandexecutionof
waterdevelopmentprogramsinorderthatproper
considerationsareassured

5Developmentofsuggestedcorrectivelegislationif
suchisneededand

6Developmentofadequatevectorcontrolprograms
Theseresponsibilitiesaresharedbylocalstateandfederal
healthagenciesThedivisionofresponsibilitiesbetween
thesevarioushealthgroupsappearstobequitewelldefined



butthearbitrarydivisionofthemisnotalwayspracticalor
workableinareaswhichlacklocalhealthservicesorwhere
technicalpersonnelarelimitedinnumber

DIVISIONOFRESPONSIBILITIESOFTHEVARIOUS
HEALTHAGENCIES

Withthisinmindanattempthasbeenmadetoanalyze
inageneralwaytheresponsibilitiesoffederalandthose
ofstateandlocalhealthagenciesinthisworkAdefinition
oftheresponsibilitieswillbeindicativeofprogramsand
activitiesrelatingtowaterdevelopment

FederalResponsibilities
1Technicalconsultationtofederalconstructionand

operatingagenciesandtostatehealthdepartments
2Coordinationofhealthinterestswithinterestsofother

federalagenciesconcerned
3Collaborationwithstatehealthdepartmentsonfield

investigationssurveillanceandreportsonfederal
projects

4Technicaldevelopmentofcontrolmethodsmaterials
andequipment preventiveculturalandinsecticidal

5Preparationanddisseminationoftechnicalinformation
andtrainingmaterials

StateandLocalResponsibilities
1Adoptionofappropriatelegislationandtheenforce

mentthereof

2Technicalguidanceandadvisoryservicesiestateto
tolocalandlocaltolocalnonhealthgroups

3Promotionoflocalvectorcontrolprograms
4Vectorcontroloperations
5Collaborationwithotherstateandlocalinterests
6Surveillanceandanalysisofvectorbornedisease

trends

7Fieldinvestigationsurveillanceandreportsonprivate
waterdevelopmentprograms

SUMMARY

Duringthecourseofthismeetingconsiderabletimewill
begiventothereviewandanalysisofproblemsrelatingto
mosquitoesandtheircontrolAlloftheseproblemsandthe
programdesignedtosolvethemaredirectlyassociatedwith
thestorageandutilizationofsurfacewaterAnattempthas
beenmadetoemphasizetheneedforcooperativeandcoor
dinatedactionsonthepartofallgroupsinterestedinwater
developmentprogramsThisisbelievedtobeessentialto
developingofwaterresourcesinamannerconsistentwith
themaximumutilizationofthescarcesuppliesavailable
Healthagenciesareconcernedwithwaterdevelopment
programsforvariousobviousreasonsTheproperregardof
healthaspectsintheoverallprogramplanningisdependent
largelyupontheextenttowhichtheseagenciesparticipate
indevelopmentschemesActiveparticipationmustcome
fromlocalstateandfederalhealthgroupsandthecontri
butionoftheseagenciesmustbeconcreteandproperlyeval
uatedintermsoftheoverallneedofthepeople

MrDahlThankyouDrRoweWewillopenalittle
discussionassoonaswefinishwiththethreespeakersIs
thereanyspecificquestionthatanyonehas

ThenextspeakerisDrGordonESmithalsofrom
KansasCityonDrRowesstaffHeisaScientistRof
thePublicHealthServiceandhispaperwillbeInvestiga
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tionandEvaluationofWaterDevelopmentPrograms
RelativetoArthropodBorneDiseasesDrSmith

DrGordonESmithThankyouMrDahlLadiesand
gentlemen

INVESTIGATIONANDEVALUATIONOFWATER

DEVELOPMENTPROGRAMS

RELATIVETOMOSQUITOPRODUCTION

ByGORDONESMITH
OfficerinChargeVectorInvestigationsBranch

PublicHealthServiceCommunicableDiseaseCenter
417East13thStreetKansasCityMissouri

IHISTORYOFWATERDEVELOPMENTPROGRAMS

INAMERICA

Waterdevelopmentprogramsprobablydatebackto
mansfirstattemptstogrowplantsandthepracticeof
irrigationhasfollowedhimthroughhistorytoallpartsof
theworldIrrigationinAmericawasstartedunderthe
directionofBrighamYoungintheSaltLakeValleyin1847
AlthoughtheMormonsdemonstratedthefeasibilityand
needforirrigationintheUnitedStatesthebuildingof
largedamsandextensivecanalswastooexpensivefor
groupsofindividualstoundertakethroughouttheUnited
StateswhereirrigationwasneededItwas55yearslater
1902underTheodoreRooseveltsadministrationthatFed
eralaidwasmadeavailabletoWaterDevelopmentPro
gramsbythecreationandactivationoftheUSRedamation
ServiceThissmallenthusiasticgroupofindividualsset
outtodevelopmethodsofcontrolanduseofwaterwhich
wouldtakeintoaccountthelawsofNatureandofman
withtheirapplicationbenefitinghumanity

InwritingoftheearlydaysoftheReclamationService
1917Jamesstatesthatgreatcarewasexercisedtomake

everythinghealthfulandsanitaryfortheworkmenem
ployedandtoplanforthefutureHestatedthatwhile
fliesandmosquitoeswerefrequentatcertainseasonsofthe
yearitwashisbeliefthataspeopleunderstoodbettertheir
scientificcontroltheywouldspeedilydisappear

Wehavelearnedmanythingsaboutmosquitoesandtheir
controlsincethatdaybuttheyarestillwithusincon
siderablenumbers

Thenumerouswaterdevelopmentprojectsundercon
structionandconsiderationbytheBureauofRedamation
andtheCorpsofEngineerswillincreasetoaconsiderable
degreethemosquitobreedingpotentialintheWestern
StatesThisisofvitalimportanceandinteresttopublic
healthpersonnelchargedwithmosquitoinvestigationsand
control

IIRESERVOIRSTUDIESANDINVESTIGATIONS

Eachreservoirwillrequireaseparatestudyandspecial
investigationItmaybetruethatnotalloftheimpound
mentswillcreateaseriouspublichealthproblembuteach
shouldbeinvestigatedandevaluatedaccordingtoitsmos
quitobreedingpotentialandpublichealthimportanceby
personnelwelltrainedinmosquitocontrol

Thesponsorsofwaterdevelopmentprogramsassume
legalandmoralresponsibilitytoseethatapublichealth



problemisnotcreatedbytheiractivitiesThereforean
investigationandevaluationshouldbemadetodeterminea
projectsmosquitobreedingpotentialwhileitisstillin
theplanningstagesothatthemosquitocontrolproblems
willbegivendueconsiderationatthetimeoftheoriginal
planningandselectionofalocationfortheprojectIfthe
impoundmentwillcauseaseriouspublichealthhazardby
producingdiseasevectorsthenmosquitocontrolshouldbe
givenconsiderationintheprogramofdesignconstruction
andoperationofthedamforwaterlevelfluctuationsin
orderthatthecontrolofmosquitoeswillnotbemadeun
necessarilyexpensiveorevenimpossibleThisimportant
factwasrecognizedintheTennesseeValleyandtheTVA
darnsweredesignedespeciallytogivewaterlevelfluctua
tionsformosquitocontrolandthiscontrolmethodhas
becomethemosteconomicalandeffectiveonetobeused

Detailmethodshavebeenworkedoutforinvestigating
andevaluatingimpoundedwaterprojectsrelativetoano
phelinemosquitoproductionintheSouthernStatesThese
detailshavebeendescribedintheTVAPHSpublication
MalariaControlonImpoundedWater

AlthoughtheWesternStateshaveanaddedproblemof
ulicinevectorsofencephalomyelitistoconsideraswellas

theanophelinemalariavectorstheinvestigativeprocedures
assetforthintheMalariaManualhavebecomeprettywell
establishedandwithcertainmodificationsmaybeadopted
forWesternuseForexampleadeviationfromthemos
quitocontrolmethodsdescribedinthemanualmightbein
shorelinegrazingWhilethismethodisrecommended
foranophelinecontrolinAlabamasuchapracticeinCali
forniaislikelytocreateconditionsfavorableforthepro
ductionofculicinemosquitoes

Inmakinganinvestigationandevaluationofamulti
purposereservoirrelativetoitsmosquitobreedingpotential
theinvestigatorstudiesalloftheavailableprojectdata
pertainingtothedesignandoperationofthedampurposes
ofthereservoirwaterelevationsmilesandtypesofshore
lineandacresofmosquitobreedingflatsMarginaldrain
ageprojectsarelocatedandthetimberandaquaticvege
tationissurveyedTheclimatologicalrecordsforthearea
areconsideredtogetherwiththepresentandprojected
humanpopulationsbothpermanentandtransientwithin
mosquitoflightrangeofthereservoirPlansforfishand
wildlifedevelopmentsmustbeviewedandappraisedrelative
totheirsignificancefromapublichealthstandpointEpi
demiologicaldatashowingtheincidenceofmosquitoborne
diseaseincountiescontiguoustothereservoirmustbecol
lectedandinterpretedAllbiologicalfactorsandgeneral
ecologicalconditionsofthereservoirbasinarestudiedand
adetailmosquitoandaquaticplantsurveyismade

Afteracompleteanalysisismadeoftheabovefactorsa
conclusionmaybedrawnsettingforththepredictedmos
quitoproblemwhichwillbecreatedbytheimpoundment
togetherwiththeneedanddetailrecommendationson
reservoirpreparationandoperationformosquitocontrol
Thepublichealthimportanceoftheprojectmaythenbe
classifiedaccordingtoitsmosquitobreedingpotential

IIIIRRIGATIONSTUDIESANDINVESTIGATIONS

Whilethedetailsofmosquitoproductionandcontrol
onimpoundedwaterhasbecomefirmlyestablishedlittle
isknownaboutmosquitoproductiononirrigationprojects
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exceptthatwhereverirrigationoccursmosquitoesarepro
ducedinconsiderablenumbersThereseemstobealack
ofconcretedatarelativetothespecificcausesofmosquito
produtiononirrigatedlandInordertomakelogicalre
commendationsformosquitocontrolallofthecauses
responsibleformosquitoproductionmustbeunderstood
andevaluated

Accordingtothecurrentlyproposedreclamationpro
gramapproximately5millionacresofnewlandinthe
WestwillbeplacedunderirrigationBecauseofthe
favorableecologicalchangesthatwillbecreatedbywatering
5millionacresoflanditislogicaltoassumethatthe
mosquitopopulationswillbesubstantiallyincreasedover
thisarea

Inordertoaccumulatebasicdatarelativetothespecific
causesandamountofmosquitobreedingonirrigatedareas
studyplotsshouldbesetupthroughoutthearearepresent
ingallofthevariousgeographicallocationssoiltypesand
methodsofirrigationsuchascanalgravitywellsprin
klerborderdykeroworfurrowcontourorcorrugation
etcForcomparativepurposesitwouldbedesirableto
establishstudyplotsonlandthatisnowdrybutwhichwill
subsequentlybeplacedunderirrigationaswellasplots
alreadyunderirrigationItisfeltthatarepresentative
sampletobeusedasaplotstudyshouldbeabout4square
milesinsizeandsetupinthefollowingmannerBefore
mosquitoproductionstartsinthespringacompletewater
surveyoftheplotselectedmustbemadeAllplacesthat
willprobablyholdwaterarelocatedonamapandare
givenapermanentstationnumberAmosquitolighttrap
shouldbelocatedontheplotandoperatednightlythrough
outtheseasontomeasuretheadultmosquitopopulation
Theplotsmustbeinspectedeachweekthroughoutthe
summeratwhichtimeallstationswillbedippedformos
quitolarvaeandthefollowingdatarecordedforeach
stationnumberofdipslarvaefoundaverageperdiptype
breedingplacetotalwateredareatotalbreedingareaand
theamountofwaterduetonaturalcausesversustheamount
duetoirrigationIfthewateratastationisduetoirriga
tionitmustbedeterminedwhetheritcamefromafaulty
irrigationsystemresultinginseepageleakageoverflowor
othercausesorwhetheritcamefromfaultyirrigationprac
ticeduetoexcessiveirrigationimproperpreparationof
landorthemismanagementofwaterresultinginwasteand
mosquitoproduction

TheBureauofReclamationisextremelyinterestedinthe
workinclosecooperationwithhealthpersonnelinworking
conservationofwaterandwillprobablybemorethanwill
ingtoworkinclosecooperationwithhealthpersonnelin
workingoutthedetailsorcorrectingfaultyirrigationsys
temsorpracticesresultinginawasteofwaterandthefinal
productionofmosquitoes

Afterdeterminingthespecificconditionswhichproduce
mosquitoesonvarioustypesofirrigatedareasrecommenda
tionsforeffectiveandeconomicalcontrolmeasurestobe
incorporatedintoprojectplanningandconstructioncanbe
madeformosquitoabatement

Duringthesummerof1949thirteenwidelyseparated
4squaremilestudyplotsasdescribedabovewereselected
fordetailstudyandinvestigationsintheMissouriRiver
BasinareaEightwerelocatedonirrigatedlandandfive
wereondrylandareaswhicharetobeplacedunder
irrigationduringthenextfewyearsThedatacollected



fromthedrylandplotswillindicatethebaselinemos
quitobreedinglevelintheabsenceofirigationwaterand
willlaterbeobservedafterirrigationstartsItishoped
thatfromtheirrigatedplotstudiessomeoftheanswersas
tothecausesofmosquitobreedingwillbelearnedandsome
ofthecontrolproblemssolved

Todateonlytwoofthesestudyplotshavebeencom
pletedandanalyzedOneisabottomdrylandplotand
theother30milesawayisaloessplaincanalirrigated
plotThefollowinggraphshowsacomparisonbetween
thesetwoplotsasto

1Totalamountofrainfalloneachplot
2Totalamountofwaterresultingfromnaturalcauses

thatcausedmosquitobreedingversustotalamountof
irrigationwaterresponsibleformosquitobreeding

3Avolumetricmeasurementofthelarvaeproducedon
theplotsbymultiplyingtheaveragenumberoflarvae
foundperdipbytheacresofbreedingareaand

4Adultmosquitopopulations
Asmaybeseenfromthesecomparisonstherainfallwas

approximatelythesameoneachplotyetonthenonirri
gatedplotthemosquitobreedingwaterstarteddisappearing
aboutthefirstofJulyandthemosquitocollectionswere
negligibleornegativeduringthelatterpartofthesummer
Ontheotherhandtheinitialwateredareaandsubsequent
amountofmosquitobreedingwasmuchgreateronthe
irrigatedplotthanontheotherWithcomparablerainfall
thehightotalwateredareaontheirrigationplotisdifficult
toexplainunlessitcanbeattributedtoahighwatertable
duetoirrigationTheirrigationplotislocatedonaloess
plainareawhilethenonirrigatedplotisinarivervalley
areaAnunusualamountofrainfallinMayandJune
1945madeirrigationunnecessaryduringthesemonths

Thesignificantpointinthisstudyseemstobethefact
thattheirrigationwaterwasresponsibleforbringingthe
mosquitopopulationsupinJulyandholdingthematahigh
levelthroughoutthesummerwhilethemosquitobreeding
onthenonirrigatedplotdisappearedinJuly

MrDahlThanksGordonThenextspeakerwehaveon
ourprogramisoneofourownmembersintheBureauMr
BuchananwhowillspeakonTheCentralValleyProject
andItsPotentialEffectonMosquitoControlinCalifornia
MrBuchanan

THECENTRALVALLEYPROJECTANDITS

POTENTIALEFFECTONMOSQUITOCONTROL
INCALIFORNIA

ByWJBUCHANAN
SanitaryEngineerPublicHealthService
CommunicableDiseaseCenterActivities

DrRowehastoldyouoftherelationshipsofinterested
agenciesandorganizationstotheplanningandexecutionof
waterdevelopmentprogramsDrSmithhaspresented
pointsforconsiderationintheinvestigationandevaluation
ofthearthropodbornediseaseproblemsassociatedwith
theseprograms

In1921theStateEngineeringDepartmentlaunchedan

AssignedtoCaliforniaStateDepartmentofPublic
HealthBureauofVectorControlinchargeofWater
ResourcesDevelopmentInvestigations
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intensiveinvestigationofthewaterresourcesofCalifornia
Theseinvestigationscontinuedduringthenexttenyears
andresultedinacomprehensiveplanforthecoordinated
developmentofwaterresourcesintheStateTheplanwas
designatedastheStateWaterPlanandpresentedtothe
Legislaturein1931Firstpriorityforimmediatedevelop
mentwasgiventotheurgentwaterproblemsintheSacra
mentoandSanJoaquinValleysandintheadjacentupper
SanFranciscoBayregionThisportionoftheStateWater
PlanwasdesignatedastheCentralValleyPlanandactual
constructionoftheprojectwasbegunbytheFederalgov
ernmentin1937interruptedbythewaryearsandisagain
infullswingwithmajorunitsalreadycompletedorsched
uledforcompletionandoperationbyJune1951

Becauseoftheknownendemicityofthearthropodborne
encephalitidesintheValleytherapidprogressofconstruc
tionandtheopportunitieswhichweforeseeforreducing
themosquitoproductionpotentialassociatedwiththispro
jectwehaveselectedtheCentralValleyProjectforour
discussionatthistime

THECENTRALVALLEYPROJECT

BeforeIembarkuponadescriptionoftheCentralValley
ProjectletmestatethatalthoughtheBureauofReclamation
andtheDepartmentoftheArmyaretheprincipalcon
structingandoperatingagenciesresponsibleinthisgigantic
undertakingtheprojectsofvariousirrigationdistrictsmu
nicipalwaterdistrictsandotherlocalconservationistsand
usersareintegratedintothecomprehensiveplanfordevel
opmentofthewaterresourcesoftheValley

TounderstandtheCentralValleyProjectwemustunder
standthephysicalconditionswhichprevailandthechanges
whicharetakingplacetocorrectthem

TheCentralValleyfloorisagentlyslopingpratically
unbrokenplainabout400mileslongaveragingabout40
milesinwidthlocatedbetweenCaliforniasprincipalmoun
tainrangesThedrainagebasinforthisareacomprisessome
58000squaremilesthenorthernportionbeingdrainedby
theSacramentoRiverthelargestdrainagebasininCalifor
niaandthesouthernportionbythesecondlargesttheSan
JoaquinRiverTheflowfromtheseriversisjoinedinthe
deltaareaandfromthesemakesitswaythroughseveral
baysintothePacificOcean

TheBureauofReclamationestimatesthatduringthe
sevenyearcriticalperiod192834theavailablesupplyof
waterfromnaturalrunoffandcarryoverstorageaveraged
19400000acrefeetannuallyUtilizationbyirrigation
municipalandmiscellaneouswithdrawalevaporationand
thatportionoftheoutflowwhichwaseffectiveinrepelling
saltwaterfromthelowlyingdeltaareaaccountedfor
10000000acrefeetTheremaining9000000acrefeet
werewastedtotheocean

Underfulldevelopmentitisestimatedthatthewater
requirementfortheCentralValleyis20000000acrefeet
annuallyTheCentralValleyPlanisdesignedtoprovide
justthisbyincreasingstoragefacilitiesandimportingwater
fromtheTrinityRiverInadditiontocapturingandholding
waterseveralothermajorproblemswillbecaredforbythe
CentralValleyPlan

Itissomethingofaparadoxthatabouttwothirdsofthe
watersupplyoftheValleyoriginatesintheSacramento
Valleywhereinapproximately2500000acresofirrigable



agriculturallandsarelocatedwhileonlyonethirdofthe
watersupplyoriginatesintheSanJoaquinValleywhere
almost6000000acresofirrigableagriculturallandsare
situated

Itisobviousthattomorenearlyequalizethissituation
topreventthisenormouswasteandtoreducethepresent
heavyoverpumpingofavailablegroundwatersupplies
particularlyintheSanJoaquinValleyacoordinatedsystem
ofworksdesignedtostoreanddistributeavailablesurface
watermustbeconstructed

Othermajorconsiderationsconcerngroundwaterre
plenishmentbydirectinfiltrationfloodcontroltheim
provementofnavigablestreamsthedevelopmentofhydro
electricpowertherepulsionofsaltwatersfromtherich
deltaareathedevelopmentofrecreationalareasandassur
anceofanadequatesupplyofwaterformunicipalandin
dustrialuseintheValleyandtheSanFranciscoBayarea

ShortlyIwillaskouroperatortoprojectaslidewhich
willIhopegiveyouaclearerpictureofthewaterresources
developmentprogramwhichhasbeenundertakeninthis
StateAlthoughthepurposeofthisdiscussionistopresent
theCentralValleyproblemIamsurethatthemagnitudeof
theStatewideplanwillbeofinteresttoyou

The20reservoirsintheCentralValleybasinwhichyou
seeindicatedbythesolidblackcircleshaveanaggregate
capacityofmorethan13millionacrefeetandthese
reservoirsareeithercompletedorareunderconstruction
Inadditiontothese36otherreservoirsareincludedinthe
CentralValleyPlanmostofwhichareindicatedbythe
whitecirclesThislattergrouphasanaggregatecapacity
ofslightlymorethan21millionacrefeet

Insofarasthemajortransportationsystemsareconcerned
youwillnotethatexclusiveoftheDeltaCrossChannel
whichisessentiallycomposedofexistingsloughsandchan
nelsfourmajorcanalswhoseaggregatelengthis364miles
andwhosetotalcapacityis11450cubicfeetpersecondare
eitherconstructedorareunderconstructionNineother
majorcanalswhichwilltotal999milesinlengthandwhich
willhandleanadditional24700cubicfeetpersecondare
proposedforconstruction

Forthoseofyouwhomaybeinterestedinastronomy
Ihavedonealittlecalculatingandfindthatthefilled
capacitiesoftheseCentralValleyreservoirsexceed11tril
liongallonsandwhenallareflowingmorethan23billion
gallonsofwaterperdaymaymovethroughthe1363miles
ofcanalsduringtheperiodApril1toSeptember30which
ispracticallycoincidentwiththeseasonofsignificantmos
quitoprodution

Inadditiontothestorageandtransportationproblemwe
shouldunderstandwhatfurtherchangesofprimaryconcern
tousareplannedInthisrespectitiswelltoconsider
irrigation

In1943therewere3millionacresfarmedtoirrigated
cropsintheValleyandthiswasagoodwateryearThe
realgravityoftheproblemisbetterappreciatedifweunder
standthatduringthesevenyearcriticalperiod192834
anaverageofonly2970000acreswereunderirrigation
eachyearandtheaveragedeficiencyinsupplyduringthat
periodisestimatedat250000acrefeetperyearItistrue
thatpartofthisdeficiencywasoffsetbyoverdraftsfrom
theundergroundwatersupplybutitisobviousthatcon
tinuedoverdraftsseriouslydepleteeventhatsourceof
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supplyresultinginexcessivepumpingcostsTheCentral
ValleyPlanisdesignedtoprovideafirmsupplyforthese
lessthan3millionacresandinadditionwillpermitirriga
tionforanother3millionacresannuallyItisassumed
thatinaccordancewithpresentfarmingpracticesanaverage
2millionacreswillbesummerfallowedwillremainidle
orwillbeputtononirrigatedcropseachyear

Thisthenisthereasonandisperhapsindicativeofthe
extentoftheproblemwemustresolveTheplanisfully
describedintheBureauofReclamationsComprehensive
PlanforWaterResourcesDevelopmentCentralValley
BasinCaliforniaandmanyofthefiguresandstatementsI
haveusedaretakentherefrom

THEPROBLEM

Itisreadilyapparenttotheexperiencedobserverthat
thesevaststorageanddistributionfacilitiesdevelopedfor
themanypurposesandultimateusesbrieflydescribedabove
areboundtopresentcomplexitiesandintricaciesofdesign
installationlocationetcthatwillundoubtedlyhavea
greatinfluenceonmosquitoproductionandmaywellhave
animpactonothersanitaryfeatures

Historyprovidesuswithnumerousexamplesofinstances
whereconditionsfavorabletotheincreasedproductionof
mosquitoeshaveresultedfromfailureonthepartofdesign
orconstructionpersonnelinexperiencedinthewaysof
mosquitoestoincorporatetheseimportantconsiderations
intotheirplanninganddesign

Thereadyavailabilityofnewwaterforirrigationpur
posestheincreaseofwatersuppliesforpresentlyunder
irrigatedlandsthetendencytopasturecertainareasandto
increaseyieldbyexcessiveirrigationareproblemsinvolved
asidefromtheproblemsrelatedtostructuraldefectsand are

problemsforwhichpracticalcorrectivemethodsmustbe
devisedifwearetolimitmosquitoproductiontotolerable
levels

IntheBureauofVectorControltherehasbeenestab
lishedasectionwhoseprincipalobjectiveistoinvestigate
theseproblemswiththeviewtoobtainingsuchinformation
asmaybenecessarytoformulatespecificplansofaction
inthisregardThesectionislimitedinsizeanddueto
policydecisionswhicharebeyondthescopeofthispresenta
tionmustgiveprioritytoinvestigationofthemajorcon
structionprojectswhichareplannedintheprocessof
constructionorcompleted

Duringthepastyearwecompletedsomeinvestigations
whichitishopedwillprovideuswithfactualinformation
toguideourappraisalsandrecommendationsThisnext
seasonitisplannedtosupplementthisinformationandto
attemptastudyoftheincreaseinmosquitoproductiondue
totheavailabilityofthenewwaterinanarea

Itisinterestingtonotethatalthoughfinalanalysisoflast
yearsstudieshasnotbeencompleteditappearsthatwe
nowhaverecordstosupportmanyofourearlierexpecta
tionsandinadditionhavearrivedatsomebasesforesti
matingthepotentialitiesofproposedreservoirsandcanals

ComprehensivePlanforWaterResourcesDevelopment
CentralValleyBasinCaliforniaUSDeptoftheInterior
BureauofReclamationProjectPlanningReportNo2403
November1945



InAprilof1949wemadeareconnaissanceofMadera
Canalandan11milesectionofFriantKernCanalaswell
asFriantReservoirandthereregulatingMaderaReservoir
Nowaterwasbeingreleasedintothecanalsatthattime
andthewaterinthereservoirswasatrelativelyhighlevels
Moderatetoheavymosquitolarvalproductionwasfoundin
associationwiththecanalsandinthereservoirsAsaresult
ofthisinitialsurvey60larvalinspectionstationswereset
upalongthecanalsatpointswherelarvalhabitatswere
expectedtooccurInadditiontothis8larvalinspection
stationsweresetuponFriantReservoirinthevicinityof
theexistingandproposedrecreationalareasand4inother
reservoirsinthegeneralareaThese72stationswereob
servedroutinelyduringtheperiodextendingfrommidJune
tothelatterpartofSeptemberItwasfoundthatalongthe
canals87ofthestationsproducedmosquitoesduringthe
inspectionperiodtheother13remaineddryorfailed to

retainwaterlongenoughforustodetectthepresenceof
larvaeIntheproductivestationswewereabletopickup
larvaeanaverageof75ofthetimeandthelarvalcount
averaged8perdipTherewerethreegeneraltypesof
situationsassociatedwiththecanalswhichproducedthese
mosquitoesandIgivethemtoyouintheirorderofrelative
importance

1Seepagethroughdikeorcanalbanksintoborrowor
otherlowlyingareaswereobservedat17stationsand
theyproducedlarvae84ofthetimesinspectedthe
averagedipcontaining121larvae

2Structuralleaksorseepagefromunderdrainsturnouts
andsiphonswereobservedat32stationsproducing
larvae72 ofthetimesinspectedandtheaverage
dipcontained65larvae

3Seepageorrunoffwhichoccurredonthehighsideof
thecanalandwhichwasblockedbythecanalitself
wasobservedat3stationsandproducedlarvae70
ofthetimesinspectedtheaveragedipcontained69
larvae

Withtheexceptionofthecanalbankseepagesituations
describedaboveitshouldbenotedthattheseconditions
prevailedwhethercanalswereconcretelinedornot

Itisinterestingtonotethatineithercaseproperlylocated
andgradedcrossdrainagefacilitiesandinthecaseofdike
seepageinterceptingdrainagewouldeithereliminatethese
problemsorreducethemtothelevelofinsignificance

Theproblemfoundinthereservoirsdoesnotappearto
beofsuchsignificanceorproportionsasthatalongthe
canalsThecanalswindalongthefoothillsfrequently
passingclosebyfarmsandthemorepopulatedareasThe
reservoirsaregenerallylocatedwellintothehillsandoutof
themosquitoflightrangefrompopulatedareasTheydo
howeverattractcampersfishermenandotherrecreationists
ingreatnumbersandmaynotthereforebeignoredThe
problemsassociatedwiththereservoirswillgenerallybe
thoseoccurringcontiguoustotheserecreationalsites

ThispastseasonsobservationsonFriantReservoirduring
themidJunetoSeptemberperiodmaybeindicativeof
whatwemayexpectfromthesereservoirswhosewater
levelsaresubjectedtowidefluctuationsduringtheseason
ofmosquitoproductionwhichispracticallycoincidentwith
therecreationseason

Sixofthesituationsobservedtoproducemosquitoes
resultedfrompondingindepressionsorpoolingindrainage
channelsprimarilyoccurringduringtheperiodwhenwater
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levelswererecedingLarvaewerefound61 ofthetimes

inspectedandtheaveragedipcontained47larvae
Onestreamheadremainedwetthroughouttheseason

andlarvaewerefound42ofthetimesinspectedthe
averagecountperdipbeing58

Onefishpondcontainedwaterduringmostoftheseason
andproducedlarvae58ofthetimetheaveragecount
being46larvaeperdip

Hereagainwemustconcludethatproperdrainagecon
nectingthedepressionswiththemainbodyoffluctuating
waterandpropergradingofthestreamanddrainagechan
nelswouldhavereducedthemosquitoproblemtoatolerable
levelandthefurtherconditioningoftheshorelineofthe
fishpondtoreducetheprevalenceofwatertolerantvegeta
tionwouldhaverenderedthemosquitoprobleminsignifi
cant

Thereisnoreasontodoubttheeconomyofutilizing
equipmentandmanpoweralreadyonthejobsitetocorrect
suchsituationswhileconstructionisinprogressratherthan
correctingthesesamesituationsaftertheprojecthasbeen
completedandisinoperationTheadditionalcostoftrans
portingequipmentandmanpowertothevariouspoints
thecostofwaitingtoworkincertainoftheareasuntil
waterlevelsweatherandavailabilityofmanpowerand
equipmentarefavorableandthecostoftemporarycontrol
neasurespendingcompletionoftheworkisincontrovertible
evidencetosubstantiatethisstatement

Thepreventivetypeprogramistheoneweareurging
uponresponsibleconstructingandoperatingagenciestobe
supplementedbysuchrepetitivemeasuresasareindicated
Ihavespokenprincipallyoftheproblemsassociatedwith

thecanalsandreservoirsYouwillrecallthat1363miles
ofmajorcanalsandabout56reservoirsareplannedOb
viouslytheaggregatemosquitoproductionpotentialasso
ciatedwiththemisofsignificantproportionsandisso
distributedthatitseffectwillbefeltoveralmostallofthe
ValleyIhavealsomentionedthatthisistheproblemon
whichwehavebeenobligedtofocusourimmediateatten
tionWedoplanhowevertodevoteasmuchtimeaswe
canaffordtostudytheimpactwhichthedoublingofacre
agesunderannualirrigationwillundoubtedlyhaveonthe
mosquitoproductionpictureWerecognizethevastpoten
tialwhichthisconstitutesandareshapingourprogram
towardgatheringtogetherspecificinformationwithwhich
toimpressuponresponsibleagenciesandindividualsthe
necessityforcarefulirrigationpracticesWehopetoac
complishthisthroughthecooperationofexistingwater
interestedagenciesbuthavenotlostsightofthefactthat
somestateshavefounditnecesarytoobtainlegislationor
regulationinthisregard

MrDahlAretherequestionsorcommentsItsbeen
fairlylongsofarandweveusedupallourtimebutbrief
commentsordiscussionsareinvitedHearingnoneIas
sumeyouareallprettywellsatisfiedorafterthehospitality
hourandalldayyesterdayandlastnightyouarereadyto
justsitbackandlistenIdontknowwhichIwouldliketo
summarizebrieflywhathashappenedhere

AsIindicatedinmyopeningremarksthecommentshere
areprettymuchrelatedtotheproblemitselfWeare
acceptingascompletesofartheworkthathasbeendone
onthepublichealthaspectsofmosquitocontrolinrelation
todiseaseWithrespecttoDrRowespaperwecantlose
sightofthefactthatinhissummaryhepointedoutthree



thingsthatwateruseismultiplethatallinterestsmustbe
consideredandonecannotbeexpectedtooverrideall
otherinterestsHelistedcertainotherthingsthatare
importantandIthinkweoughttokeeptheminmindwhat
mightberesponsibilitiesandprogramsofFederalagencies
andthenagainwhatmightbetheStateandlocalrespon
sibilitiesThefirstoneregardingtheFederalwasthetech
nicalconsultationtoFederalagenciesontheirproblemslike
theBureauofReclamationprojectsThenextpointwas
consultationwithotherFederalagenciessuchastheFish
andWildLifeServicesothattherecanbearationalizing
ofthevestedinterestsThethirdwascollaborationwith
Stateandotherhealthagenciesintheirparticularinterests

ThenextpointthathementionedImayhavemissed
oneortwowasthedevelopmentoftechniquesandadvice
ontheseparticularproblemsandalsothedevelopmentof
modellegislationwhichmightbeusedbyaStatewishing
toworkonthisparticularproblemFinallytheyhavea
responsibilityforthedevelopmentandpresentationofin
formationonthesubjecttoincludetrainingaidsAsfar
asStateandlocalagencieswereconcernedhepointedout
severalthings1Adoptionofandenforcementoflegis
lationtogovernthesituationInmanycasesexistinglegis
lationmaybeadequate2Technicalguidanceandad
visoryservicewouldbeprovidedtolocalagenciescon
ductingtheseprojectsinourinterests3Thereshould
beapromotionoflocalvectorcontrolprogramstotakecare
oftheproblemswheretheyareaffectingthepublichealth
Thereshouldbeadevelopmentofvectorcontroloperations
tomeetproblemswherevertheymaybeneeded4The
collaborationwithotherStateagenciesAnd5thefinal
thingthatIhadwasthefieldsurveillanceandreportson
privateandStateprojectsthatdonotcomeunderFederal
developmentfunds

InconclusionhepointedouttwootherpointsThat
healthworkersareinterestedandmustbepreparedtoco
operateinsolvingthisproblemTherecannotbealacka
daisicalattitudeasfarasthehealthworkerisconcerned

Inthiscaseitwouldincludemosquitoabatementpersonnel
TheymusthaveanactionprogramFinallythathealth
workersmustbepreparedtoprovidepracticalsuggestions
onhowtohandlethisproblem

DrSmithtalkedaboutthestudiesheisconductingand
hisinterpretationonsomeoftheproblemsFirstofall
asfarasreservoirsareconcernedtheimportantthingwas
thatthereisalotofrelationshipbetweentheworkthat
youvedoneinthepastandwhatyouaretryingtodotoday
Withmodificationstheinformationlearnedonreservoirs
TVAandelsewherecanbeputtouseassupportivedatafor
ourrecommendationsonreservoirshereinCaliforniaHe

particularlyreferredtotheTVAPHSmanualonmalaria
controlonimpoundedwater

Asfarasirrigationprojectsareconcernedhepointedout
thatthereisalackofconcretedataoncausesofmosquitoes
intheseparticularareasWehavealotofinformationbut
noconcretematerialtorefertoHealsopointedouthow
therewillbeanaditionalfivemillionacresoflandinthe
Westtobeplacedunderirrigationinthenottoodistant
futureHeproposedtwothingsthatarereallyofimpor
tanceandtheyarefirsttodeterminewhetheritsmanage
mentormismanagementofwaterthatcausesthemajor
problemandsecondtocorrelatesuchwiththosepractices
thatdevelopthatarestudiedinconnectionwithdetermin
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ingthenecessityofagricultureforthatparticularproject
Finallyhesuggestedamethodofmakingstudiesandhe

broughtoutthepointthatinhisworkintheMissouri
Valleytheyhadthirteen4squaremileplotsfiveofwhich
wereindrylandareasandeightofwhichwereinirrigated
areasandhehadthesetwochartswithwhichheillustrated
hisworkandhesuggestedthisisaplanwhichweorother
areasmightfollowinmakingsuchstudiesIthinkthathis
studiesalsoareindicatedparticularlythepicturesinthat
theyaresimilartotheproblemshereinCalifornia

MrBuchananinopeninghistalkpresentedthefacts
andfiguresontheCentralValleyPlanortheStateWater
PlanitisreallyandthefeaturesoftheCentralValley
ProjectwithintheStateWaterPlanOfimportanceisthe
factthatthemajorityofthewaterforirrigationinthe
CentralValleyisavailableintheSacramentoRiverValley
infacttwothirdsofitandonethirdintheSanJoaquin
ValleyfromsourcesthereYetabouttwothirdsoftheland
requiringirrigationisintheSanJoaquinValleyandone
thirdintheSacramentoValleysowejusthaveareverse
andtheremustbewatertransportationHepointedout
somefiguresontotallandirrigationOnethinghepointed
outtouswasthatthechiefusesofthiswaterthatsgoing
tobemadeavailabletousimmediatelyisthedevelopment
ofpermanentpastureswhichweknowisgoingtocreate
moreAedesproblemsandinevitablythereisgoingtobe
overirrigationHereportedonoursurveythesurveyshe
hasconductedduringthepastyearontheDeltaMendota
andMaderaCanalsHepointedoutthemajorproblems
asociatedwiththemparticularlythepointthatstructural
problemsareresultingfromtheseprojectsHepointedout
someoftheimportanceofseepageandtheproductionof
mosquitoeswithinthecanalsthemselvesHealsoindicated
onthebasisofMillertonReservoirwheretheyconducted a

studylastyearthattheyfeeltheycanminimizethemos
quitoproblemwithinthereservoirwiththemethods
knowntodayIfadequatedrainagehadbeeninstituted
todaytherewouldbeverylittleproblemHoweverhe
mentionedthatthereisafishfarmtheredevelopedatthe
instanceoftheFishandGameCommissionSothereisan
interdepartmentalrelationshipthatmustbeconsideredin
orderthatourinterestsandtheirinterestsarecertainly
compromised

Healsopointedoutinconclusionthattheproblemis
distributedovertheentireCentralValleyDothespeakers
haveanyfurthercomment

MrKimballThankyouverymuchArveforthat
symposiumImsureyourtalentedspeakershavecertainly
broughtoutandemphasizedtheimportanceofourCali
forniaproblemsandactuallyitprobablyisachallengeto
thisAssociationtotakeitsproperpartinthefuturesolution
ofsomeoftheseproblems

WewillnowhearfromFrankMSteadnewlyappointed
ExecutiveOfficeroftheStateWaterPollutionBoard

PROBLEMSOFWATERPOLLUTIONINRELATION
TOMOSQUITOCONTROL

ByFRANKMSTEAD
ExecutiveOfficerCaliforniaStateWaterPollutionBoard

Itseemsfittingthatweretainourpresentideaonthe
pastsubjectandrealizethatwerenotintroducinganew
subjectnowThisisacontinuationonthethreepapers



whichyouhavejustheardonthegeneralsubjectofWater
ResourcesDevelopmentandItsImplicationsasRelatedto
MosquitoControlWeallrecognizeImcertainthatwater
isveryseldomconsumeditsmerelyusedandpassedon
Considerforinstanceanindustrylikeafoodcanning
plantthatusesamilliongallonsofwateradayalmosta
milliongallonsofwateradaycomeoutaswastewater
Evenwaterusedtowatercropsasyouveseenfromthe
slidesonlyaportionofitisconsumedbythevegetation
andtherestispassedonandthatwaterthatispassedon
mustbeusedandreusedseveraltimesSoreallywhat
weretalkingaboutinthefieldofdisposalofwastesisreally
themanagementofwaterYoufellowsarenotstrangersto
thewholeconceptofthemanagementofwaterandthats
thelineortheattitudeinwhichweoughttoapproachthe
subjectofpollutioncontrol

Beforewecanconsidertheeffectsoftheprogramof
pollutioncontrolonmosquitoabatementIthinkwevegot
toknowalittleaboutthenewpatternofcontrolofpollu
tioninCalifrniaThatpatternisjustnowgettingunder
wayunderthebrandnewsetoflaws andthereareeleven
ofthem adoptedatthelastsessionoftheLegislature
Imnotgoingtodescribetheminanycompletenessbut
justgiveabarethreadorskeletonofthenewprogramso
thatwecanhavesomethingtorelateourmajordiscussion
toThethemeofthenewlegislationisasfollowsThe
effectsofwastedisposalshallbedividedintothreekinds
orconceptsofeffectFirstthoseeffectsthatrelatetothe
iaesmissionofdiseaseorpoisoningthepublichealth
effectsandthatkindofeffectfromfaultywastedisposal
isgiventhenamecontaminationSecondlythatbroad
groupofeffectsthatinterferewithallthebeneficialusesof
waterbutdonotconstituteahazardtohealththoseeffects
arereferredtoaspollutionAndthirdlytheeffectsof
odorsorunsightlinessresultingfrompoorwastedisposal
isgiventhetitlenuisanceAndallthroughthenewlegis
lationwhenitsayspollutionbearinmindthatitmeans
themiddlesegmentthatisnotcontaminationandisnot
nuisancebutitdoesinterferewithbeneficialusesofwater

Thestructureoftheneworganizationliesinthecreation
ofaStateWaterPollutionControlBoardofthirteenmem
bersfourofthemexofficioofficersofStategovernment
andnineappointedbytheGovernorrepresentingspecial
interestsinwateruseandnineregionalboardsinthenine
watershedregionsoftheStatewhicharecomposedoffive
meneachappointedbytheGovernorforfouryearterms
andrepresentingfivetypesofinterestinwaterpollution
FirstproductionandsupplyofwaterSecondindustrial
wastedisposalThirdtheuseofwaterforwateringcrops
agriculturalirrigationFourthcitygovernmentAndfifth
countygovrernmentThosearenttheonlyinterestsbut
thesearefivethataredesignatedtoberepresentedbythe
membersoftheboard

Asyoureadthiscomplicatedsetoflaws andwell

makecopiesavailabletoyourPresidentifhewishes
youreimpressedbytheircomplexityandthespeculatory
aspectsinotherwordsthegambleWillitworkorwillit
notworkTheanswerastowhetheritwillworkorwhether
itwillnotworkIbelieveliesinthemenwhoaregoingto
administerthelawsFirstofallthestatureorthecaliber
ofthemenappointedtocomposetheseboardsMostof
yougentlemenarefromtheCentralValleyinCalifornia
andIwouldjustliketoindicatetoyouthenatureofmen
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whocomposetheCentralValleyRegionalWaterPollution
ControlBoardappointedandnowactingtheChairmanis
CarlHoskinsonSuperintendentoftheSacramentoCity
WaterDepartmentandanationallyknownfigureinthe
fieldofwatersupplysecondMrAMPaulofFresnowho
speaksratherauthoritativelyandrepresentativelyIthink
forthewineinterestsintheCentralValleywhicharea
principalindustrialactivityrelatedtowastedisposalthirdly
DrLynnKnightTulareCountyHealthOfficerwhom
manyofyouknownextCliftPlummerChiefEngineer
oftheModestoIrrigationDistrictamanwhohashad
experiencenotonlyintheproblemsofirrigationbutin
themunicipalandindustrialproblemsofwastedisposal
whichfallwithinhisareaandlastlyMrEdWestgateof
theDeltaareawhoisnotonlypossessedofexperiencein
CaliforniabutparticularlyinhisArmyexperiencewhere
hehadheavyresponsibilityinthedevelopmentofagricul
turalactivitiesinEuropeancountriesTheyrepresentI
thinkalltoldaboardofconsiderablemeritThenext
thingofimportancewithrespecttomanarethetypeof
menwhowillbetheexecutiveofficersoftheregional
boardsandalthoughnonehaveyetbeenappointedthe
candidateswhohavepresentedthemselvesforconsideration
andarebeingreviewedbytheseboardssomeofwhomI
haveheardofaresurprisingTheyaremenofoutstanding
statureinCaliforniaandintheUnitedStatesSothatI
thinkthemanpoweraugurswellforthesuccessofthis
program

Oneofthefundamentalchangeswhichthenewlaw
makesistoreplacethepermitsystemwherebyallactivities
ofwastedisposalwereregulatedpreviouslybytheState
DepartmentofPublicHealththroughitsBoardofHealth
bymeansofpermitsystemwithregulationthroughthe
StateandRegionalWaterPollutionControlBoardsnotby
meansofapermitsystemwhichreviewsthetypeofunits
thatarebuiltforthetreatmentofsewageandindustrial
wastesbutenunciatestherequirementsoftheendresults
ofthatactivityandleavesittothediscretionandresource
fulnessoftheapplicanttoreachthoseendresultsItspeci
fieswhatkindofaneffluentshallbedischargedwhereand
howitshallbemanagedtopreventanyoftheseeffects
contaminationpollutionornuisanceThatprogramis
accomplishedbytheenunciationbytheregionalboardin
everycaseofasetofrequirementsLetmereadone
sectionImonlygoingtoreadalltoldthreesectionsofthe
lawbuttheyareextremelyimportantandlistencarefully
becauseIwillreferbacktoit

Section13054ofChapter1549readsasfollowsAny
personproposingtodischargesewageorindustrialwaste
withinanyregionotherthanintoacommunitysewage
systemshallfilewiththeRegionalBoardofthatregion
areportofsuchproposeddischargeTheRegionalBoard
afternecessaryhearingsshallprescriberequirementsasto
thenatureofsuchdischargewithrelationtotheconditions
existingfromtimetotimeinadisposalareaorreceiving
watersuponorintowhichthedischargeisproposedand
notifythepersonproposingthedischargeofitsactions
SuchrequirementsmayberevisedfromtimetotimeAfter
receivingsuchnoticethepersonsonotifiedshallprovide
adequatefacilitiestomeetanysuchrequirementswith
respecttothedischargeofsewageandindustrialwaste

Nowwhatdoesthatpresribingofrequirementswith
respecttoanydischargeandtheconditionsoftheareainto



whichittakesplacemean whatdoesitmeantoyou
fellowshereintheroomPutallthesethingsthatImen
tionedtogetherandwhataretheirrelationstomosquito
controldistrictsandvectorcontrolinterestIwouldsay
aboutasfollowsFirstwhenliquidwastesaretobedis
posedofeitherbydischargeintobodiesofwaterorby
disposalontolandthereistobeconsideredthepotentiality
ofahealthhazardnamelycontaminationinthemeaning
ofthisnewactresultingfromthebreedingofthevector
mosquitoandtherequirementspertainingtothatdischarge
mustcontemplatethatNowhowcouldthatbevisualized
Letssaythatanindustrialwasteoramunicipalwasteisto
bedischargedbylanddisposalandtherearetwoalternatives
Firstitmightbedisposedofaftercertainpreliminary
treatmentbypercolationintothegroundThesuccessful
controlofodorswouldprobablyrequirethattheeffluent
beplacedintothesoilanddisappearfromimpoundment
onthesurfaceletssaywithinfortyeighthourssothat
percolationshouldhaveagoodforecastfromthestand
pointofmosquitocontrolbecauseitscycleissosmall

Theotheralternativemightbeoxidationpondsorla
goonswhichisacontinuingorpermanentbodyofwater
Thatmighthaveagreatermosquitobreedingpotential
Secondlyconsiderthechemicalandphysicalnatureofthat
wasteitmaycontainnutrientswhichwillcauseprolific
growthsofalgaewithfloatingblanketsofalgaethatmight
intensifythemosquitocontrolprobleminwhatwasapre
viouslypermanentimpoundmentwithlittlemosquitoprob
lemConsiderthatifitisnecessarytohaveapermanent
pondorlagoonitmaybeveryimportanttoconsiderthe
accessibilityofallportionsofthatpondformosquitocon
trolandyoucanseesomeofthethingsthatyoumayneed
towriteintothoserequirementsthatareissuedbythe
RegionalBoardIthinkyoucanbegintoseesomepaths
beginningtobewornbetweenyouandtheRegionalBoard

Secondletssaythereistobedisposedofsolidwastes
likecanneryscreeningsgarbagelikematerialThatcould
beacontaminationfromthepotentialofthebreedingof
fliesorthebreedingofrodentsinanareawheresuchan
activitywouldbecloselyrelatedtothetransmissionofdis
easeIthinkyoucanseethatthereisanotherveryreal
likelihoodinwhichyoumayhelptheRegionalBoardthink
outthoserequirementssothatacontaminationfromthe
disposalofsolidwastewillnotresult

Nowletssaythatthereisnohealthhazardtobecon
sideredTherearestilltheotherenvironmentaleffects
usuallyreferredtoasnuisancenotonlyfromthestand
pointofodorsandunsightlinesswhichisnuisanceunder
thenewlawbutthosefactorsthatresultfromtheannoy
ancethepestactivitiesofthebreedingofinsectsormos
quitoesthatinterferewithrecreationorthecomfortable
enjoymentoflifeandpropertyIfrecreationisinterfered
withbyprolificbreedingofinsectlifethatisapollution
withinthemeaningofthenewlawbecausethebeneficial
useofwaterforrecreationisinterferedwitheventhough
therebenohealthhazardIthinkyoucanseethatforboth
liquidandsolidwastestheRegionalBoardneedsyourcoun
seltopreventthoseeffectswhicharetheirresponsibility

NowtherearetwoothersectionsofthelawIhardly
thinkIneedenlargeonthemifyoulistenverycarefully
becausetheyaretwoofthemostphenomenalprovisionsof
lawthathaveeverbeenwrittenintoCaliforniastatutes
Idontknowwhethertheywillcontinueintheirpresent
formornotbuttheyarethereforayear
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FirstSection13020GTheStateBoardshallhavethe
powertorequireanyStateorlocalagencythatsyouto
inspectandreportonanytechnicalfactorsinvolvedinwater
pollutionWaterpollutionisthosethingsthatwehave
justbeentalkingaboutandthenextsectiongivesasimilar
powertotheRegionalBoardsanditisasfollows

EachRegionalBoardwithrespecttoitsregionshall
requireanyStateorlocalagencyagainyoutoinspectand
reportonanytechnicalfactorsinvolvedinwaterpollution
ornuisanceWhyarethoseunusualBecausethesenew
agenciesofgovernmentaregiventheauthoritytocallupon
younottorequestbuttorequireyoutorenderserviceto
themoutofyourownspecializedtechnicalknowledge
withoutanyparticularplanforreimbursementNowthe
changethatmaybemadeinthislawnextregularsession
willbetoprovideforpaymentforthatserviceifitbecomes
necessarybutthepowersIthinkarelikelytoremain

NowIcouldenlargeonthisfromhereonoutbutIm
tryingtosetarecordThatswhereIproposetoquitany
formalpresentationShouldthereperchancebeaquestion
IwilldomybesttotrytoansweritThanksalot

MrKimballThankyouverymuchMrSteadImsure
thatwecanallsqueezeinaminuteforaquestiononthis
particularsubjectDoesanybodyhaveashortquestionhe
wouldliketoaskMrSteadnow

CommentIdliketoaskMrSteadifthisBoardwhich
Iunderstandhasthepoweronnewdevelopmentshasany
poweroveroldsystems

MrSteadYesWithoutgoingintoaquotingofthe
othersectionsIcansummarizeitwiththiseverynew
developmentisrequiredtoserveadvancenoticeofintention
totheRegionalBoardleadingtothepromulgationofa
requirementthatismandatoryAnyexistingdevelopment
mayasktheBoardwhattherequirementsareandtheBoard
mustgivethemanansweroriftheboarddiscoversthat
anyexistingsituationconstitutesorthreatenstoconstitute
apollutionornuisanceorcontaminationthentheBoard
isempoweredtoexercisethesesamepowersOnethingthat
Ididnotmakeclearisthattheresponsibilityforabatement
ofthehealthhazardtypecontaminationrestsstillwith
departmentsofpublichealth

ThesectionsthatIhavereadtoyouIhaverelatedto
mosquitoabatementdistrictsUptothismorningwehave
beentalkingovertheirimplicationswithrelationtothe
technicalstaffofalldepartmentsofgovernmentandthose
arethethingsthathavereceivedthegreatestattentionIn
otherwordsthisprogrammakestheengineeringstaffand
theregionalwaterresourcestheengineeringstaffforthis
programforinvestigationItmakestheSanitaryEngineer
ingstaffandtheDepartmentofPublicHealthpartofthe
engineeringstaffforthisprogramSimilarlytheengineering
andbiologicalstaffsinthedepartmentofnaturalresources
butIwantedtoparticularlypointoutthismorningifI
canreadEnglishitmeanstheknowhowofmosquito
abatementdistrictstoo

MrGrayIdliketoaskonequestionandthatisMuch
ofourabatementworkfallsunderthenuisanceclassification
becauseafterallunderSection2271oftheHealthand
SafetyCodemosquitobreedingascausedbyuseoftheland
isdefinedasapublicnuisanceWhenyoucomehowever
tocontaminationofnaturalwaterswouldthatbeunderthe



contaminationphaseratherthannuisancephaseorhave
yougivenanythoughttothat

MrSteadHowthedistinctionsaremadeisonthebasis
ofHowdoesitaffectpeopleIfitaffectstheirhealth
throughdiseaseorpoisoningitsacontaminationregard
lessofwhetheritsanewsituationoranoldonedisposal
inthewaterdisposalonthelandoranythingelseIfitis
anodororanunsightlyconditionitisanuisanceunder
thewaterpollutionstatutesifitisanimpairmentofthe
comfortableenjoymentoflifeandpropertyandparticularly
recreationalactivitiesitsanuisanceincommonlawitsa
nuisanceincivilcodeitsanuisanceinpenalcodebutits
pollutionunderthewaterpollutionlawsThewaterpollu
tionlawsdonotsupersedeanyotherlawssothattheold
remediesarestilltherestilltobeexerisedbyDistrict
Attorneysbycountyhealthdepartmentsandsoforthbut
thenewoneisputinthereincasetheothersfailasthey
haveinmanyinstancesfailedforonereasonoranotherin
thepastSoitsanoverridewithouttherebeinganysub
stitutionsThusthereareaboutfivewaystogetatanuisance
thatisapestormosquitoproblemasthecasemaypoint
Itcanbeacivilactionunderthecivilcodeitcanbea
criminalactionunderthepenalcodeifitsapublicnui
sanceitcanbeawaterpolutionrequirementunderthis
actandthereareprobablyotherremediesTherearemany
waystogetatthesameoldproblemsThisisonenewway
andit1pokslikeitsgotsomeprettygoodsteambehindit

DrTinkhamIdliketoaskonequestioninrelationto
yourpaperanditsaquestionthatIhadtodealwithex
presslythisfallInfactIfoundthatmybiggestfightwas
notwiththemosquitobutwithmenoftheCoachella
SanitationDistrictItriedforthreemonthstogetaction
tocorrectthesewageplantthathadgoneintoneglectfor
abouttenyearsWehadoneoftherepresentativesfromthe
StateEngineeringBureaudownthereanditseemstome
thattheStateisratherlaxinitslawsIwantedtogetsome
actionandIdidntknowhowtogetactionFinallythrough
aneditorialprograminthelocalpaperwhichthreatened
StateactionwegotsomeactionfromtheSanitationBoard
afterthreemonthsOfcourseiftheyhadntactedthenI
dontknowwhatwouldhavehappenedbecausefromwhat
IveheardtheStateisratherrecalcitrantorwouldnotpress
thematterbecauseitwouldtakeayearortwotogetaction
outoftheStatetoputpressureontheSanitationBoard
NowdoesthisnewsetupchangethatsituationHowcan
yougetactionontheSanitationDistrictsthatwontacton
yoursuggesions

MrSteadYouveaskedtwoquestionsWillthenew
lawsbeanimprovementovertheadministrationoftheold
lawsEverythingconsideredIcertainlybelievetheywill
BeginningrightatthemainquestionwhichImightpara
phrasebysimplifyingintoafewwords Whatsbeen

wrongwiththeStateDepartmentofPublicHealth thats

reallywhatyouaresayingandthatswhateverybodysbeen
sayingItsacomplicatedanswerItwouldtakeagooddeal
oftimetoansweritbutIwouldntbackawayfromanswer
ingforifyouvegotthetimetolistenIvethetimetotell
youAnunderstandingoftheissuesraisedbythatquestion
hasbeenlackingquitelargelythroughouttheStatebut
thereisnttimetodealwiththatonethismorningWith
respecttoyoursecondquestion Dothenewlawshave

teethorhandholdstothemsothatyoucangetataquestion
andgetatitquicklyandgetaquicksolutionIbelievethey
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dobecausethenewlawshavehonestlyfacedtherealcauses
ofdelayinthepastWhatarethosecausesofdelay
Enoughappropriationandfinancialbackingandprovision
formanpowersothatthestudiesandfactscanbedivulged
Secondamoreclearcutandcleanabatementactionthan
wehaveeverhadbytheratherdilatorymethodofrevocation
ofapermitThirdtheselawstogetherwithotherlawshave
recognizedthebiggeststumblingblocktoprogresswhichis
dollarsandcentsHowcanyoubuildifyoudonthavethe
moneyhowcanyougetthemoneyifthepeoplewontvote
itTheselawsfacethatprobleminarealisticalthough
perhapsnotyetanadequatefashionInotherwordsthe
lawsareintendedtoputthepressureorattentiontothekey
stumblingblocksofthepastwhichhavebeenpresentNow
howsuccessfullytheywilldothatonlyexperiencewilltell
NoonebelievesthesetobefinalNoonebelievestheseto

bethelawsofanyonepersoninCaliforniathewaythey
arewrittenbecausetheyarefranklyacompromisebutthe
veryfactthatthecompromisewaspossibletoendupwith
somethingthatcouldmoveisinitselfastepforwardA
compromiseisfarbetterthananimpasseandanimpasse
isaboutwherewewerebefore

MrKimballThankyouMrStead
MrDahlMrChairmanmayIaddonecommentIt

willonlytakehalfaminuteThisopensupachallengeto
usfortheneedofcertainbasicinformationWeinthe

Bureaurealizethatwearenotgoingtobeabletoprovide
allinformationneedednorarewegoingtohaveallthe
technicalabilityevenifwecoulddevoteallourresourcesto
solveandprovidetheinformationItsonemorepointthat
presentsitselftoindicatethatwemustworktogetherand
thatthoseofyouwhodohaveaproblemandhaveasolution
musttryandsolveitandextendthatinformationtotherest
ofthefellowswhoareworkingonthisjointproblem

MrKimballThanksArveWellFrankIthinkwe
certainlywilltakeyouuponyourofferasfarastheextra
copiesofthelawIbelievethatourdistrictswouldappre
ciateonefortheirfileifthatispossibleonourrequestto
youroffice

MrSteadItsureisIllsendtoMrDahlwhatever
copieshethinksareneeded

MrKimballThatwillbetheeasywaythanksWellgo
rightintothesubjectthatIknowthatthisAssociationhas
beentryingtoemphasizeinalltheirprogramsandinall
theirmeetingsandthatisgettingthetrusteesawareofour
programsandouttoourmeetingsSoitsapleasureto
haveMrPruesspresentATrusteesViewofMosquito
ControlAsyouknowMrPruessisthePresidentofthe
ConsolidatedMosquitoAbatementDistrict

ATRUSTEESVIEWOFMOSQUITOCONTROL

ByADOLPHFPRUESS
PresidentBoardofTrustees

ConsolidatedMosquitoAbatementDistrict

Mypastexperienceasadistrictsuperintendentandat
presentasthepresidentofaBoardofTrusteesshould
makemewellqualifiedtogiveapaperentitledATrustees
ViewofMosquitoControl

Atrusteesviewandalsohisopinionsofmosquitocontrol
cannodoubtbemanyandalsoquitevariedduetohisatti



tudetowardhisdistrictandalsothecooperationthathe
obtainsfromthedistrictmanagerandthevariousemployees

Asaruleourfirstthoughtofmosquitoesmaybethatof
thepestvarietyandnotthediseasecarriersbecauseit
seemstomethatinmostinstancesthepeoplewithinan
abatementdistrictwantcontrolsothattheymayberidof
themosquitonuisanceinorderforthemtoenjoyoutdoor
recreationandalsooutdoorlivingduringthesummereve
ningsItseemstomethatwithmostofthepeoplewithin
anabatementdistricttheredoesnotseemtobeenough
concernaboutthetypesofdiseasesthatmaybecarriedand
spreadbymosquitoesunlessapersonmayhavehadpersonal
knowledgeofaninstancewhereacertaindiseasemaybe
duetoamosquitobiteInthisrespectIfeelthatperhaps
themanymosquitoabatementdistrictsincooperationwith
theBureauofVectorControlhavegonealongwaysin
trappingandstudyingthediseasecarriersandthroughtheir
combinedstudiesandfindingsshallmakethepeoplewithin
anydistrictperhapsmoreconsciousofthepresenceofsuch
diseasecarrierswithintheirowndistrict

Ibelievethatwecannotoveremphasizethepublicitythat
isnecessarytogoalongwitharesearchprogramsothatthe
publicshallstayawareofthefactthataconstanteffortis
beingmadetolearnmoreaboutthedifferentspeciesof
mosquitoesbutalsonewerandbettermeansofcontrolling
themPublicrelationsworkisveryimportantinmosquito
controlworkandshouldnotbeoverlookedinanydistrict
andonlybydoingathoroughjobinthislinewillthepeople
inadistricthaveafavorableopinionofadistrict

Myviewsandalsomyopinionsofadistrictisthatthe
workofsuchadistrictisbothpreventiveworkandcontrol
workItcanbeconsideredpreventivebecauseweareonthe
alertatalltimestokeepthemosquitopopulationatan
absoluteminimumthereforeminimizingthepossibilityof
anoutbreakofamosquitobornediseasebutshouldsuchan
outbreakoccurwewillhaveanorganizationwithsufficient
menandfacilitiesavailabletocopewiththesituationon
veryshortnoticeandbringtheoutbreakunderimmediate
control

Uponmyreturnfromparticipationinthearmedforces
Iwasabitconcernedaboutthepossibilityofmosquitoes
andalsomosquitobornediseasesbeingbroughtintoour
countryfromforeignlandsOnecanveryeasilyunderstand
thatfromthelargenumbersoftroopshipsarrivingatour
seaportsandalsothecargoplanesarrivingatourairbases
thatthepossibilityofanoutbreakofamosquitobornedis
easecouldverylikelyhappenInarecentissueofaleading
farmpublicationMrAPMessengerChiefoftheBureau
ofPlantQuarantinereportedthatinNovemberatotalof
890shipsarrivedinportsofthisStateandallwerein
spectedTheBureaualsoinspected360airplanesandfound
allkindsofmaterialswhicharehostsofmanypeststhat
couldcreatehavociftheygotafootholdinourorchardsand
fieldsInthisreportofhishedealtmainlywithorchard
andfieldpestsofcoursebutareportofthiskindmakesit
possibleforustovisualizethattherestillexiststhatpossi
bilityofanintroductionofmoquitoesandmosquitoborne
diseasesfromforeigncountriesItwasverygratifyingto
metoseethegreatadvancementsthathadbeenmadeby
mosquitoabatementdistrictssinceshortlybeforethewar
andtherapidincreaseofnewmosquitoabatementdistricts
throughoutthestateimmediatelyfollowingthecloseofthe
warTomethatwasanindicationthatthepeoplewithin
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ourStateafterhavingheardaboutvarioustropicaldiseases
wereonthealertaboutourservicemenreturningfrom
foreignsoilandtheytookthenecessarystepstoexpandand
redoublealleffortstokeepallmosquitoesundercontrolso
thatwewouldnotbefacedwithamajorepidemicofsome
type

Duetotheadventofnewerinsecticidesinthepastfew
yearsIfeelthatgreatstrideshavebeenmadeinthehandling
ofcontrolmethodsandnodoubtinanotherfewyearssome
ofthesenewinsecticidesmaybereplacedveryrapidlyby
stillneweronesandadistrictmuststrivetokeepabreast
withthemall

Tomeitismostregrettablethatsofewdistricttrustees
areinapositiontoattendanyofthevariousmeetingsper
tainingtomosquitocontrolthatarealwaysbeingheldat
varioustimesthroughouttheStateOneofthesemeetingsin
particularisthisyearlyconferencewhereweastrusteescan
sitamongyouandnotonlylistentoyourreportsofthe
greatachievementsthatsomeofyouhavemadebutalso
hearaboutthemanydifficultiesthatyoumenencounterin
yourdailyworkHoweverwemustunderstandthatperhaps
mosttrusteesareeitherprofessionalmenormenwhose
businessrequirestheireverpresenceInthisrespectIbe
lievethatallthedistrictmanagersdoappreciatethegreat
effortsthataremadebythemanytrusteestoevenattend
theirownregularmeetings

InclosingIwishtosaythatithasbeenapleasureto
presentthispapertoyouandIalsowishtoacknowledge
thatIfeelthatIhavebeenabletoobtainsomegoodin at

tendingtheseyearlyconferenceseveniffornothingelse
thantogetacquaintedwithyoumenfromthevarious
districtsIwanttoseeyourcontinuedcooperationinthe
futuretobethesameasithasbeeninthe pastinregardto
yourmosquitocontrolproblemsIfeelthatbygiving a

certainamountoftimetoregionalmeetingsyour menwill

beinabetterpositiontotalkandcompare yourcontrol
problemswithotherdistrictswhoseproblems maybequite
similar

IhavetriedtoattendasmanyoftheValleymeetings as

possibleandhopetobeabletocontinuemeetingwith you
menasIfeelweareallinterestedinbutonethingand my
definitionofthatwouldbeabsolutemosquitocontrol
Ithankyou

JackKimballThankyouMrPreussItsalways a

pleasuretohearfromaBoardmembernotataBoardmeet
ingBythewaywehaventhadacountofBoardmembers
hereCouldwehavealloftheBoardmembersstandand
justseewhatkindofattendancewehaveItdeveloped
thatBoardmemberswerepresentfromthefollowingdis
trictsTurlockFresnoConsolidatedButteCountySalt
LakeCityDeltaOrangeCountyandEastSide

MrKimballWehavealittleadditiontoaddtoour
programwhichIknowyouareinterestedinMrLindquist
hasbeenprevailedupontogiveusjustashortreviewof
hisworkonthegnatcontrolinLakeCountyandasyou
knowMrLindquististheEntomologistinchargeofthe
CorvallisLaboratoryinOregonWearecertainlypleased
tocallonyouMrLindquisttogiveusyourreport

MrLindquistThereseemstohavebeenconsiderable
interestinthegnatprograminLakeCountyIthinkthe
programisprettywelltiedupwithinterestsoftheBureau
ofVectorControlandtoalesserextentthemosquitocontrol



districtsTheLakeCountypeopletookuponthemselvesthe
problemofdoingsomethingabouttheirscourgeandnui
sancetheClearLakegnatItwasamajordecisionontheir
partandtheyconsultedwithanumberofagenciesbefore
goingaheadTheydiscussedtheproblemwiththeCali
forniaFishandGameCommissionandthisagencygave
themconsiderablehelpinaresearchwayaswellasadvice
TheytalkedwiththeCaliforniaBureauofVectorControl
andofcoursetheyseemedtoleanratherheavilyonour
agencytheUSBureauofEntomologyandPlantQuar
antineAnyhowtheytookthefullresponsibilityanditwas
decidedtotreatthelakewithDDDwhichhasresultedin

nearly100reductionofgnatlarvaeEvenwithsucha
goodreductionyoucanwellseethattheremightbeafew
millionsurvivorsinthelakeWillthisgnateradicationif
itgetsalmosttoeradicaitonhaveanyparticulareffectupon
theeconomyofthelakeWedontknowIdontsuppose
anyoneknowsTheLakeCountypeopleseemtobewilling
tqassumetheresponsibilityofgoingaheadWethinkthat
thefishwillbeperfectlyallrightTherewillbeotherforms
offoodthattheycanfeedonWewillhaveothergnats
notnecessarilytheClearLakegnatsbutthelakeisaheavy
breederofchironomidssothefolksdowntheremayhave
chironomidstofightinsteadoftheClearLakegnatsal
thoughIwouldnotexpecttheminsuchgreatnumbersas
thechaoboridgnat
Ihavebeenveryhappytohavehadtheopportunityto

workwithArveDahlandhismenparticularlyMrWalker
onthisgnatproblemandwefeelthatourworkisabout
atanendonitWearegoingtotakeonemoreseriesof
samplesaboutthefirstofAprilandthenIthinkitwillbe
uptothelocalpeopleaidedandassistedbytheBureauof
VectorControltocontinueanyobservationsandanystudies
thattheymightseefittodeterminewhatwillbethefinal
resultofthissocallederadicationprogram

MrKimballThankyouverymuchMrLindquist
DickIwouldliketotakeafewminutestohaveyouintro
ducethenewdistrictsIbelievethathavebeenformedthis
lastyearIsntLakeCountyone

MrPetersNotinthelastyearHoweveritsveryrecent

MrKimballHavetheybeenattheseConferences
before

MrPetersNotheyhavenotyetbutwemightintro
duceEricWinklerwhoistheEntomologistfortheLake
CountyDistrict

MrKimballThatwouldbethelatestadditionthen

MrPetersTherewasanewdistrictformedinPlacer

CountycalledtheMtVernonMosquitoAbatementDistrict
WevesentletterstoPlacerCountyattemptingtoidentify
itandwevehadeverybitofcorrespondencereturned
ThereisalsoadistrictinPlacerCountyatSheridanbut
neitherispresentlyoperatingthere

MrKimballArethereanyannouncementsanyonewould
liketomakeIwillaskforareportontheelectedregional
memberstotheAssociationExecutiveCommittee

FromtheSanJoaquinValleyRollandHendersonhas
beenunanimouslyelectedHowabouttheSacramento
ValleyJoe
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MrJoeWillisMrPortmanwasselectedtentativelyuntil
aBoardofTrusteesmeetingnextweekHethinksthe
ButteCountyMADisgoingtobecomeamemberofthe
Associationanditscontingentonthat

MrKimballThatwillbeswellWhowillrepresentthe
SanFranciscoBayarea

MrAaronWeselectedMrHowardPangburn

MrKimballSwellMrPangburnNowtheSouthDr
Tinkham

DrTinkhamMrNormanEhmannhasbeenselectedas
theSouthernCaliforniarepresentative

MrKimballThatwillcompleteourExecutiveCom
mitteeandwearenowinshapetohaveameetingIwarn
younowthatwewouldliketoholdourfirstmeetingright
afterourafternoonsessionitwillbejustamatterofhalf
anhouroranhourastherearethreeorfourthingsthatwe
cansettlewitheverybodyhereWehavetoformcom
mitteesandprogramsandmakeseveralappointmentsim
mediatelyinordertogetourprogramstartedwithout
waitingforthenextseveralmonthsSoifyouwillplan
onstayinghererightafterthisafternoonsessionwewill
rollitthroughfastsothatyoucangetoutandrelaxbefore
toolatetonight

Wearegoingtostart
Petersonthissessionon

needsnointroductionso
willbetheModerator

MrPetersThankyouMrPresidentIdontknow
whyIwaschosentohandlethisparticulardiscussionother
thanthatIseemtobethemostfrequenttouristofCalifor
niaandtherebyprobablymanagetorunintomoreaspects
ofspecialproblemsbutIdowanttoemphasizethatfrom
hereoninformalitygoesouthereiswherewebeginto
breakitdownhereswherethesessionopensupsothat
everyonewhohasaspecialproblemwhowouldlikehelp
onhisspecialproblemhasthefloorandwillbesohonored
ImgoingtogiveabriefreviewifImayonafewitems

butthefirstthingIwanttotouchuponinopeningspecial
problemsisaverydisturbingimpressionIreceivedupon
havinggonetothetopofthisauditoriumandlookeddown
Ifoundalotofpersonalspecialproblemsabletobeseen
fromabovewhicharenotnearlysooratleastverydetect
ablefromhereTherearelotsofpeoplewhoareinneed
ofahairrestorativeThereareobviousnewmoonscreeping
insomehalfmoonsandsomefullmoonsNowtome
havingobservedthisgroupforaperiodofadecadeora
littlebetterthanthatitsverystartlingbecauseitsuggests
tomethatwellhavetoaskHaroldtomoveoveralittlebit
HoweverthereareafewothersIalsonoticedwhohave
beeninthisgameforalongtimeandIthinkImightcite
ErnieCampbellasthesupremeexamplewhoappearsnotto
havelostahaironhisheadSoIguessitisnotnecessarily
acorollarythatifyoukeepworkingonmosquitoeslong
enoughyouaregoingtoloseyourhairSomepeoplecan
stilljustifyacombintheirpocketsSothatisbywayof
apersonaloutlookuponthesubject

Thematterofspecialproblemsisasliberalasanysubject
thatIcouldthinkofintroducingItremindsmeofamaze
ofasortinwhichwecouldstartdownapathandevery
blindalleywecametomightbeaspecialproblemIfwe

nowwithouroldfriendDick
SpecialProblemsIthinkDick
IllturnthisovertoDickwho
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hadgoodjudgmentortheresourcesforsolutionwewould
moveonifnotwewouldgodownandhitourheadson
theendwalluntilfinallyweworkedourwaythroughthe
mazeandcameoutwiththemosquitocontrolsolutionA
ratherliberalproposalhasbeenmadebysomeastheobject
ofmosquitocontrol theabsenceofmosquitoeseradica
tionsomepeoplecallitSuchwouldbethroughtheoutlet
ofthatmazeIwillbeutterlyamazedifwegetthere

Nowasfarasspecificproblemsareconcernedtheyare
manyandvariedInthecourseofthismeetingIhave
itemizedseveralleadingsuggestionswhichmightpossibly
stimulatethediscussionofproblems

TheCMCAhadaspecialproblemlastnightItrequires
aquorumoffifteenpersonsinordertoconductbusiness
fifteenrepresentativesofcorporatemembersinorderto
conductbusinessthatisTherewereonlyfourteenthere
lastnightbutfortunatelysincetheConstitutionhadnt
beenofficiallyadopteditdidntmakeanydifferencehow
everinfuturemeetingsIthinkyourPresidentisgoingto
hopefullylookforwardtosolvingthatproblemThatmight
promotesomediscussion

ThekeynoteaddressinthisConferencewastotheeffect
thatifandwhenwepersistinpermanentmeasureswewill
haveourultimatesolutionIwanttodefendinpartthe
SacramentoValleypeoplewhoconsiderthateverybodyelse
inCaliforniahasaminormosquitocontrolproblembecause
inadditiontoirrigatedpasturetheyhaveamatterofrice
whichhascontinuouswaterusethroughoutthegrowing
seasonItdoesntlenditselftoverygoodpermanentcon
trolandassuchitisaproblemthatdeservesdiscussion
SomeofyouintheSanJoaquinValleyhavelikewiseindi
catedthatyoucandrainthewaterfromtheextremesofthe
fieldbuthowaboutthosespotsinthemiddleofapasture
dotheylendthemselvestopermanentcontrolThismight
constituteaspecialproblem

Thereismorethanonepersoninthisaudiencewhocon
sidersthatAedesnigromaculisisaspecialproblemIthink
EdDaviswillstillgiveyouablankexpressionifyouask
himwherehisAedesnigromaculiscamefromlastAugust
andArtGeibandGordonSmithIthinkaregoingtohave
todothesamething

Thereisaprobleminregardtolocalfinancingofmos
quitocontrolifandwhenagivenagencyhasaproblemin
excessoftheamountthatthegoverningbodyisgoingto
providethemtocontrolmosquitoesthatisaproblem
Thereiscertainlymorethanoneagencyrepresentedhere
thathasasituationofthatkindFurtherthereissucha

possibilityasaproblemcharacterizingcertainagencies
whereevenifagoverningboardwouldgivethemthemax
imumprovidedwouldtheybeabletoadequatelycopewith
itunderpresentdaymethodsThatisadecidedproblem

Thereexistsasaproblemthedistinguishingofwhere
servicesofamosquitoabatementdistrictshouldleaveoff
andwhereprivateobligationshouldbeginThatisa
decidedproblemwhichcouldtaketherestoftheafternoon

Theanswertowhatwedotoresistantmosquitoesisstill
alittlebithazyinmymindIthinkitstillisverymuchof
aproblemunlessyoucangeteradication

Anotherthingflycontrolisonthevergeofbeingareal
ityinsomepartsofCaliforniaandamosquitoabatement
districtisalogicalmeansofhandlingflycontrolDoyou NowImgoingtoinviteanyoneandeveryonetoexpress
wantitordontyouwantitItsaproblem himselfonhisownpersonalprobleminregardtoCalifornia

Wehavehearditexpressedthattheremaybeacyclical mosquitocontrolImgoingtotakethelibertyofbeing

naturetotheoccurrenceofencephalitisinCaliforniaIsit
ontheupswingandifitishowarewegoingtosolvethe
problemandstillnotbeembarrassedbythepresenceof
encephalitiscasesinourmosquitoabatementagencies
Particularlywithotherthingscomplicatingitlikethepres
enceofaggressiveAedesmosquitoesthatmayforcea
priorityinyourprogram

Thereisalastverysoberingthoughtsupposingwehave
anotherdepression Ishouldntsaysupposing whenwe

haveanotherdepressionwhatarewegoingtodointhe
wayofadjustingtoitThatisthemostfundamentalprob
lemIthinkwhichcaneverbediscussedforthenear
futureItsaquestionofwhichyearitsgoingtobe

Bywayofgettingdowntospecialproblemsthathave
alreadybeenmetthislittlegadgetthatyouseehereisin
responsetoaproblemThisisanadaptationofanadapta
tionofanadaptationofthePlumbersNightmareThe
PlumbersNightmareasyouallknowwasconceivedand
executedbyTedRaleyandBillMillerintheSutterYuba
Districtbackin1946Ithastakenmanyformsandshapes
Onethingthathasbeendifficulttocorrectinithasbeen
thecarbonizingoftheliquidasitcameintothisunitNow
throughtheverycarefulthinkingorwhatyoucouldcall
appliedengineeringofoneofthemembersoftheSutter
YubaMosquitoAbatementDistrictMrAlFlemmingan
innovationhasresultedwhichlookstobenotonlyameans
ofreducingcarbonizingbutalsoofpreheatingtheliquid
andmakingforthedispensingofavolumeofmaterialthat
waspreviouslynotthoughtpossiblethroughamotorvehicle
exhaustventuriaerosolIwantAlFlemmingtostandup
andberecognizedHetoldmehewouldntgiveatalkhere
butIthinkhecertainlyoughttoberecognizedforhisin
genuityinthisregardIwillmentionnothingmoreabout
thisunitotherthanthatitwillbefeaturedinthenextissue
oftheMosquitoBuzzandIamgoingtotrytogetthefacts
onitandthenpresentthemtoyou

Younoticedonthisblackboardthismorningadiagram
IntheNorthernSanJoaquinMosquitoAbatementDistrict
whichdistrictmytwinbrotherhappenstomanageheand
hisstaffmettheirproblembyadaptingthisAlFlemming
principletotheirYorkHessianTheyusedthedevelop
mentthathadcomethroughJackKimballandArchie
PerkinsoftheOrangeCountyDistrictandthesameprin
ciplethathasbeenimprovisedhereandtheyfeelthatthey
havenowproducedoutoftheYorkHessianmachinethe
ultimateinaerosolingThatisalsoinresponsetoaprob
lemIdontknowwhotogivethecredittoforthisBob
whodeservesthecreditforthat

MrBobPetersWellletswaitandseewhatitwilldo

MrDickPetersAnywaytherehavebeenmanymany
uniquepiecesofequipmentandotherresponsestoproblems
inCaliforniaTheyrehappeningdailyinCaliforniamos
quitocontrolIndrawingmyremarkstoadoseIwish
tomentionIhaveapersonalproblemtoothatImight
explaintoyouThistiewasgiventomeforChristmas
IfyouhaveevervisitedEdSmithshomehehasakitchen
called itsdecoratedactuallyinacolorcalledshocking
pinkWellImwearingthistieandEdslivinginhis
houseandwerebothhappy



rathershortinallottingtimefortheexpressionofproblems
becausewehavetwosymposiathatarecomingupthatare
reallyworthlisteningtoaboveandbeyondindividualprob
lemsSothefloorisnowopenandwhenyoudoariseif
youwillpleasestateyournameandstateclearlyyourprob
lempleaseDrTinkham

DrTinkhamIdliketostartitoffCanyougivemea
fewminutesIhaveproblemsifIdevelopamoonitwill
befrom Ihopefrom pullingmyhairoutofmyhead
YesterdayIintimatedthatoneofourproblemswasgnats
adifferentkindofgnatthanhasbeenmentionedherebut
beforeIgointothatIjustwanttomakeafewcomments
aboutmosquitocontrolbecauseIknowthatthatsfarmore
importantandinterestingtoyouthanmyownparticular
problemsongnats

Wehaveinourvalleytwotypesofmosquitoesinone
areawherewehaveanimperviouslayerofsiltsuperimposed
overthesandandthatcausesstandingwaterInthatarea
wehavetwotypesofmosquitoesbreedingAedesvexans
andPsorophoraconfinnisIwontsaymorethanthatI
knowyoullhopethatIdoagoodjobofcontrollingPsoro
phraconfinnissothatitwontinvadetherestofCalifornia
Ifthathappenedyoudhavethirteenmajormosquitoesto
dealwithinCalifornia

ThesecondprobleminmosquitoesImentionedbriefly
thismorningwasinconnectionwiththeCoachellaSanita
tionDistrictThechiefbreederthere infactIthinkthe
onlybreederthere isCulexquinquefasciatusDrHu
yesterdaysuggestedorintimatedthatinHawaiiitwasa
vectorofJapaneseBencephalitisInconnectionwithyour
statementofencephalitisisitontheupswingIbelieve
thatdowninourareaitisJustthisfallthroughmyefforts
Imayhavenippedanincipientepidemicinthebudbecause
thereweretwocasesinCoachellaValleythisfallwith50
mortalityAmemberiftheBureauofVectorControlcame
downlateinNovemberanddiscoveredtwelvehorsessick

withencephalitisSoIthinkthematterofcontrolofthat
speciesisveryimportantalthoughhereinCaliforniaI
dontthinkthatquinquefasciatusisincriminatedinthe
transmissionofencephalitis
IwanttobringuptwopointsinconnectionwithMr

ArveDahlssummarythismorninginwhichhesaidthat
noproblemshouldbepromulgatedtotheexclusionofothers
orallothersYesterdayIsawflashedonthescreenherea
pictureofsomebulldozersgoingtoworkonariverbank
thatwasquitewellforestedandthethoughtstruckme
thenandtherethatthatseemstometobeaveryexpensive
waytogointothecontrolofmosquitoesTherewaslittle
informationprovidedsoIassumedthatallthetreeswere
goingtobepusheddownandthethoughtthatstruckmeis
inthatconnectionHavetheinterestsoftheSoilConserva
tionServiceandtheSoilReclamationServiceandafew
othersbeentakenintoconsiderationthereJustassoonas
thosetreesarebulldozeddownalongthebanksoftheriver
youllhavesomeveryimportantproblemsopeningupthat
Ithinkareevenmoreseriousthanthemosquitoproblem
andthatisthewashingawayofoursoil

OurbigproblemdowninCoachellaValleyisgnatcontrol
andIwanttotryandgiveyoutheideathatourproblems
oranyinvestigationislikelytoopenupavenuesofresearch
Youdonthavetobebrilliantoranythinglikethatbut
usuallywhenyouworkalonginaproblemanewavenue
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opensupForinstanceinmytalkyesterdayIreviewed
brieflytheresultsofourchemicallabtestsoflastsummer
Nowitsquitedifferentstorywhenwewanttoapplythat
tothefieldDrRalphMarchandDrMetcalfweredown
thereintheinitialstagesWefoundafterourchemical
controleffortsinthefieldwereovermoregnatsinthearea
thanbeforeHowwouldyouliketofindmoremosquitoes
inyourareaafteryouhadtreateditthanbeforeWellthats
oneoftheproblemsthatsliabletoremoveafewhairsfrom
yourheadbutthatopensupaveryinterestingpossibility
thefactthatthegnatswethinkmovedintothatareaThey
mustshowapositivechemotropismtothatchemically
treatedareaanditopensupapossibilityofdevelopinga
chemicalbait

MrPetersDrTinkhamweregettingawfullypressed
fortimeMightIsuggestpostponingyourremarkssince
thenextsymposiumisonecologyanditsoundstomeas
thoughfromwhatIknowofyourbackgroundmaterialits
probablygoingtobeonecologyisitnot

DrTinkhamYesIlltryandjustwindthisupandthen
IwonthavetotakeanytimelateronWhatIwouldlike
tohavewhyImbringingthismatterupistoraisethis
questionIfanyofyouhavehadanyexperiencewithchem
icalsthatcouldbeusedinirrigationwaterordrilledinto
thesoilordustedorsprayedonthesoilbeforeirrigation
thtacouldbeusedforcontrolofgnatlarvaeinthesoilI
wouldbeveryhappytoreceiveanycommentsorsugges
tionsastowhatchemicalstousekeepinginmindthatwe
dontwantachemicalinthesoilthattherootsofthedate
treesorthecitruswillpickupanddepositinthefruitI
thinkthatsaproblemIhadafewotherthingsbutIwill
cutthemoutrightnow

MrPetersWeappreciatethefactthatyouwouldlike
moretimebutthepressureoftimeisconsiderableIsthere
someonenowJackArnold

DrArnoldJustonewordconcerningthereclamation
picturesshownyesterdayThatareawasimpenetrableon
footWecouldnottakepicturestheretoshowtheprelim
inariesLastyeartherewasonespotthattheonlywaywe
coulddustitforAedesvexanswasbyhelicopterInthe
meantimeIbelievetheyaregettingsometenacresofuse
fullandthereofvastagriculturalvaluethatwasnoteven
level

MrPetersThatwasaveryconstructiverebuttalWould
anyoneelseliketoofferaproblemorfurthercommenton
problemsthathavebeenraised

MrKimballIdliketoaskJackArnoldoneHowdo
youarrangethecostofthattypeofwork

MrPetersThequestionhasbeenaskedDrArnold
howdoyouarrangeforthecostonthattypeofwork

DrArnoldIdaskthemanager

MrDickPetersManager

MrBobPetersMayIsuggestthatthiswillbetakenup
alsoatalatersymposium

MrDickPetersProblemspleaseYouarethehappiest
lookingbunchIveeverseenPetePangburn

MrHowardPangburnIwishDrIsenhourwouldcome
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inasImlookingforsomechemicalsomeherbicideto
killtules

MrPetersThatsaseriousproblemIsthereanyone
herewhocanofferasolutionJoeWillisCouldyousup
plyuswithanansweronhowtokilltulesReplyin
audibleDoyouhaveanysuggestionsGordonSmith

MrSmithIdliketoposethesamequestionWerea
littleinterestedinkillingtulestoo

MrErnestCampbellTheBureauofReclamationhas
quitealittlebackgroundofexperienceonthat

MrPetersCanyoureciteanyoftheirrecommendations
MrCampbell

MrCampbellNoweusedsomeandkilledthetules
WedidnthaveaveryseriousproblemWehaventgone
intoitbutIdoknowthattheyvequiteabackgroundof
experienceontheuseoftheseherbicides

CommentWhatsortofdosagedoyouhavetohave

MrCampbellIthinkforyourexpressproblemifthey
haveittheycangiveittoyou

MrPetersIsthereanyotherdistrictinCaliforniathat
hasrecordedPsorophoraconfinnisinitsboundariesIfyou
haveyouvebeenholdingoutonalotofpeopleThat
problemwillalsobetoucheduponintheecologysympo
siumImperfectlywillingtoletsuchcontentedpeople
remaincotentedIthinkprobablythesolutiontomosquito
controliswellnighhereTedRaley

MrRaleyNowthatwehavesolvedthemosquitoprob
lemswetoohaveaprobleminourdistrictconcerninga
retirementplan

MrPetersIsthereanyoneherewhoisengagedina
retirementplan

MrGrayAsfarasIknowourdistrictAlamedaCounty
istheonlyonewhichisatpresentundertheStateEm
ployeesRetirementSystem

MrRobinsonEastSideisintheStanislausCounty
RetirementSystemunderaspecialStatelawAtthepresent
timeourrateforthedistrictisabout57ofthepayroll
andfortheemployeesitrunsfromnearly8inthecaseof
onedowntoabout4forsomeoftheyoungsterswhohave
justcomein

MrRaleyDoesAlamedaCountyhaveacountyplan
MrGrayNowehadaspecialcountyplaninAlameda

Countyunderthecountycharterbutwithoutanamendment
tothecharterwewouldhavebeenunabletogetintothe
countyplanasitssetupNowthecountyhasgivenuptheir
owncountycharterplanandgoneintotheStatesetupthe
sametypeastheEastSideDistrictIthinkallthedistricts
oughttogetin

CommentHaroldmayIaskdidtheplanthatChet
isunderrequireanactuarialinvestigation

MrGrayYesIthinkitdoesanditsunderverydefinite
controlbytheStatelaws

CommentItsquitesimilartotheplanthatyouare
under

MrGrayExceptthatIthinkitssimplerforusbecause
theStateRetirementSystemhasitsownactuarialand
everythingandIthinkthecostisalittlelowerlowerthan
itwouldbetheotherway

MrRCoburnIntheWestSideDistrictinKernCounty
wereunderacountyretirementplan KernCountyI
thinkourrateisalittlehigherthantheStateratebutit
wasalittlesimplerforustogetinWewereabletogetin
onaretroactivebasisWehaveacompulsoryretirement
ageat70arbitraryretirementatagesixtyortwentyyears
serviceWevefounditverysuccessful
WevenevergotanyreturnsonityetbutIthinkitsa

veryfinethingAstotheactuarialplanthecountyoffices
havethatsetupinoperationbutitiscompulsorythatany
specialdistrictthatgetsintothisplanhastostayinit100

MrPetersEdWashburnhasntyourdistrictconducted
investigationintoretirementsytemsanddidntyoudraw
conclusionsonit

MrWashburnNowedidnot

MrPetersIsthereanydistrictwhichhasconductedin
vestigationanddrawnconclusionsuponthematterPaul
Jones

MrJonesInMarinCountythepeoplevotedfora
retirementplanforallofthecountyemployeesIthinkits
underthe1937ActsettingupthesepensionprogramsIf
youputintwentyyearsyougetonethirdofyourmonthly
salaryinpensionandifyoushoulddiewhileyouarestill
intheemployyourwifegetstheamountthatyouhaveput
inplusinterestandshealsogetssixmonthsofyoursalary
Ourboardisgoinginonthatthisyear

MrPetersIstheresomeoneherewhohasinvestigated
retirementplansandwhowouldgivesomeargumentabout
whyadistrictdoesntgetthemaximumofreturnfromsuch
aplanItseemstomethatIcanrecallsomepeoplehaving
indicatedthatwheretheirpersonnelturnoverisconsiderable
thedistrictstandstolosethemaximumandtheydidnt
thinkthatitwasdesirableforthatreason

MrRobinsonDickImightmentionapointthere
underthesamelawthattheMarinCountyMADisplanning
tooperateForthemenwhoareputtinginthatmoney
thatisreturnedtothemwhentheyquitIthinkourrate
iswhatevertheyputinplus21z interestAlsoyourso
calledtemporaryemployeesarenotlistedonthatsoyour
daylaborersorsixmonthoperatorsoranyofthatsortare
notinonthatprogramYoudonthavetoputitinonyour
entiresalaryinthedistricts

MrKimballIdliketomakejustonepointonthat
OrangeCountyhasbeenwiththecountyretirementwhich
issetuponthatcountyretirementactIbelievetheone
youarereferringtoInthatactanydistrictwithinthe
countyiseligibletobeamemberwithouttheconsentofthe
BoardofSupervisorsTheyareautomaticallyeligibleifthey
wishandapplytotheBoardforpermissiontodoso

MrPetersFromthelastRegionalMeetingorrather
fromadiscussionwithGeorgeUmbergeroftheSacramento
YoloMosquitoAbatementDistrictIlearnedthattheyeither
areinorarecontemplatinggoingintheStateplanvery
shortlyIsthereanybodyfromtheSacramentoYoloDis



trictherewhocouldexplainthatNoresponse
Ithinkprobablythisdiscussionhasgoneaboutasfaras

itcouldgoTedIdontthinkthatyouvebeenrewarded
terribly

MrRaleyImgladtoseethatthereisaninterestand
hopetheAssociationwilltakethisupinthenearfuture

MrGrayYouseethedifficultyifImightinterjecthere
isthisthatMADemployeesatthepresenttimeunlesswe
gointotheStatesytemoroneofthesecountysystems
whereitssetupinthecountyhavenoretirementprovision
atallexceptwhatyoucansaveyourselfWeareexcluded
fromSocialSecuritysoareinanunpreferredposition
allthewayaroundItdoentseemtometobeexactlyfair
thatbecausewearepublicemployeesinaspecialcategory
weshouldbeexcludedbothfromtheopportunityofgoing
inwiththeStatesystemorourlocalsystemorhavingany
benefitswhatsoeverundertheNationalFederalSecurity
yetwearecontributingourtaxestothedarnthingjustthe
samedontforgetthat

MrPetersAgoodpointedremarkHaroldPaulJones

MrJonesTheresanotherthingthereofgroupinsurance
IknowitsawfulreasonableThatmightbesomethingto
consider

MrPetersAlamedaCountyhasitandImsureConsoli
datedMADhasagroupinsuranceplanbutinmymind
thebiggestproblematthepresenttimeiswhetherornot
weregoingtogetoutofhereatfiveoclocksoImgoing
toarbitrarilydosethissessionandifthereisanyothertime
followingthetwosymposiawellbeveryhappytoresume
withspecialproblems

MrKimballThankyouDickIknowthatasessionof
thistypeisoneofthemostinterestingandoneofthemost
valuablewecangetintoonasetuplikethisanditsonly
becausewearepressedfortimethatwehaveheldbackin
ourquestionsIknowifwehadplentyoftimewedget
intosomerealinterestingdiscussionsSowellturnthe
meetingrightovertoourVicePresidentElectwhowillbe
theModeratorforthenextsymposiumwhichisonThe
PlaceandScopeofEcologyRelatedtoMosquitoControl
YouallknowEdSmithwhoistheManageroftheMerced
CountyMosquitoAbatementDistrict

MrSmithLadiesandgentlementSofarinthisMos
quitoConferencewehavediscussedproblemsofequipment
problemsofinsecticidesandwaterproblemsWenowcome
tothepointwherewearegoingtodiscussthemosquitoes
themselves

FirstadefinitionisinorderThetitleoftheSymposium
isThePlaceandScopeofEcologyasItIsRelatedto
MosquitoControl
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THEPLACEANDSCOPEOFECOLOGYASITIS

RELATEDTOMOSQUITOCONTROL

ByEDGARASMITH
ManagerMercedCountyMosquitoAbatementDistrict
Mosquitoecologyisthatpartofbiologywhichdealswith

therelationshipofthemosquitotoitsenvironmentCon
trolabatementorexterminationofmosquitoesisimpos
siblewithoutaknowledgeofmosquitoecologyHowever
theapplicationofsuchknowledgetocontrolmethodsoften
lagsfarbehindthediscoveryofecologicalfacts

Asearlyas1665itwasreportedbyRobertHockethat
theadultmosquitodevelopedfromalarvageneratedinrain
waterThiswasconfirmedbySwammerdanDeGeerand
Kleemanbutthenextgreatadvanceinknowledgedidnt
comeuntil1734withReamursworkonthecompletelife
historyofCulexpipienswhichwasacceptedasrepresen
tativeofallmosquitoeseverywhereforthenext150years
Thenextstimulustoresearchintothebiologyandhabits
ofmosquitoeswasadirectresultofMansonsdiscoveryof
theroleofthemosquitointhetransmissionoffilariasisin
in1880ThisinturnledtotheworkofRossGrassiCelli
Mansonandothersin189799demonstratingmalariaand
theindictmentofAedesaegyptiastheyellowfevervector
in1900byReedCarrollAgramonteandLazaear

Theseecologicaldiscoveriesoftheroleofmosquitoesin
thetransmissionofdiseasestimulatedthefirstlargescale
attemptstocontrolmosquitoesProbablythefirstpractical
applicationofecologytomosquitocontrolwasLOHow
ardsexperimentationwithkeroseneappliedtowatertokill
mosquitolarvaeandpupaein1892 Thesubsequentsuc
cessofmosquitocampaignsinMalayaPanamaCanalZone
theSuezCanaletcaresowellknownastorequireonlya
briefmentioninpassingThesecampaignswereallaimedat
preventingtheproductionofmosquitoesbyeliminating
theiraquaticlarvalhabitatordestroyingthelarvaeandwere
basedonaknowledgeoftheapparentlysimplefactthatthe
larvalstageofthemosquitomusthavewaterThatpart
wasdiscoveredover200yearsbeforeitwasputtoapractical
useincontrollingmosquitoesanditisnotuniversallyac
ceptedevenyetMosquitocontrolworkersstillruninto
individualswhoclaimthatmosquitoesbreedintheir
lawnshrubberyortreesandthatitisawasteoftimeto
lookformosquitoesoutintheirpastures

Duringthepastfiftyyearsknowledgeofmosquitospecies
lifehistorieshabitsandhabitatshasgrowntremendously
ControlmethodshavealsocomealongwaysinceHowards
experimentswithkerosenein1892Mosquitocontroltook
agreatupsurgeduringandimmediatelyafterthelatewar
withlargescaleapplicationofnewideasinengineering
andchemistrysuchasaerosolinglargescaleliquidair
sprayingandofcoursethenewinsecticides

WeinCaliforniamosquitocontroltodayfacetwomajor
problemsFirstisthenecessityofcontrollingmosquitoes
inirrigationwaterwhichcannotbeeliminatedbecauseitis
essentialtothefarmerintheproductionofhiscropsand
secondisthethefailureofDDTtoeffectivelycontrolmos
quitoesasithasinthepast

Perhapswhatweneedisanewanddifferentapproachto
theproblemorpossiblyanolderandmorebasicapproach
InHermsandGraysMosquitoControlthereisthestate
mentItisentirelyprobablethatprogresstowardeffective
controlofmosquitoeswillfromnowondependincreasingly
ontheextensionandapplicationofbiologicalknowledge



Possiblyweshouldstopandtakestockofoureffortsin
mosquitocontrolPerhapsweareoverlookingsomesimple
factsaboutmosquitoeswhichmightbeusedinthefight
againstthemMaybeweshoulddirectmoreof ourefforts

towardbasicresearchontheecologyofmosquitoesBut
first whatdowealreadyknowabouttheecologyof
mosquitoesinCaliforniaDrWilliamCReeveswill now

tellussomethingaboutthePresentKnowledgeofMos
quitoEcologyinCalifornia

DrWmCReevesThatsreallyabuildupThefirst
thingIwanttodoistothankEdverysincerelyforbeing
soliberalinhisdefinitionofecologyBelievemeIneed
itbecausethatreallyletsmetalkaboutanythingIwantto
andthatswhatIproposetodo
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THEPRESENTSTATUSOFKNOWLEDGEOF

MOSQUITOECOLOGYINCALIFORNIA
ByWILLIMCREEVES

AssociateProfessorofEpidemiologytheGeorgeWilliams
HooperFoundationforMedicalResearchandtheSchoolof
PublicHealthUniversityofCaliforniaSanFranciscoand

Berkeley

ThoseofuswhoareparticipantsinthisSymposiumhave
beenfacedwithamostdifficultassignmentNaturallyI
feltmyassignmentwasparticularlydifficultHowcanthe
presentstatusofknoweldgeofmosquitoecologyinCalifor
niabediscussedwithoutinfringingonthemorespecific
subjectsofalltheotherparticipantsItrusttheywillfor
givemeifIhappentomentiontheecologyandcontrolof
AedesAnophelesorCulexmosquitoesIassureyouthatif
ithappensIwillhavedoneitonpurpose

Astudyofthissubjecthasconvincedmethatfewareas
oftheworldhaveascomprehensiveaknowledgeofthe
ecologyoftheirvariousmosquitoesandapplythisknowl
edgeintheircontroloperationsasdoesCaliforniatoday
ManyeyebrowsmayberaisedatthisstatementbutIbe
lievewecansubstantiateitwithexamples

Asarulethediscoveryofecologicalfactsreceivesoneof
twotreatmentsIfitisafactwhichleadstonewcontrol
methodsorisincorporatedinexistingmethodsitisquickly
acceptedandbecomesapartofcontrolproceduresItis
toofrequentlyandtoosoonforgottenthattheoriginaldis
coverermayhaverequiredkeenperceptiontomakethisdis
coveryanddeepinsighttoapplyitproperlyOntheother
handanecologicalfindingforwhichnoimmediateusecan
befoundisfrequentlyheldatarmslengthregardedscep
ticallyasascientificoddityandconsideredtheproductof
animpracticalscientistsorobserversworthlesseffortsOur
knowledgeoftheecologyofCaliforniamosquitoesincludes
manyfactsofboththeabovetypes

ThemosquitoesofCaliforniahavebeenthesubjectof
intensivestudysincetheearly1900syetfewpeopleare
intimatelyacquaintedwiththeextensivecontributionsmade
inthefirstthirtyyearsinthisfieldbypioneerworkerssuch
asQuayleDyarFreebornHermsQndGrayTheproduct
oftheirecologicalstudiesandapplicationsissobasicto
presentdaycontrolmethodsandsowidelyacceptedthatwe
forgetitsoriginTodaymanyofuswhothinkweareem
barkingonnewbiologicalstudiesarebroughtupshort
wheninreviewingtheliteraturewecomeacrossoursup

posedlynewproblemorhypothesisandanswersconcisely
presentedintheearlierwork

TorefreshmybackgroundforthisdiscussionIagainre
viewedformyownbenefittheavailablepublisheddataon
theecologyofCaliforniamosquitoesIamsureyouwillbe
surprisedatsomeofmyconclusionsIassureyouthatthis
isnottobeanexhaustivereviewofeverydetailofour
knowledgebutratherageneralhistoricalstory

ReportsoftheextensiveearlystudiesinCaliforniaare
scatteredinthescientificliteratureThefirstcompletecom
pilationofavailableinformationisDrFreebornsThe
MosquitoesofCaliforniapublishedin1926bytheUniver
sityofCaliforniaPressHeretheearlierworkincluding
nineyearsofstudybyDrFreebornismadeavailablein
concisesummaryThebasicreasonforthisstudymaybe
quotedfromhisintroductionTherealscienceofmos
quitocontrolandtheefficientapplicationofcontrolmeas
uresrestuponanacurateknowledgeofthetaxonomyof
thegroupandathoroughacquaintancewiththeecologyof
thespeciesinvolved

Itisinterestingtonotethatinthisstudymosquitoesare
dividedintothreemaingroupsofimportance1salt
marshpests2mountainAedesanobstacletoenjoying
theSierraNevadamountainsand3themalariacarrying
anophelinesSincethistimeourinterestsandproblems
haveobviouslybroadenedandshiftedAsanexample
FreeborndiscussedtheincreaseofAedesdorsalisinCali
forniaduetoexpansionofirrigationandfeltthatonlyin
recentyearshadthisspeciesrisentotheimportanceof
beingthemosttroublesomenonmalariabearingmosquito
inthecentralvalleys

Thirtyspeciesandsubspecieswereknownfromthestate
atthistimeandavailableecologicalfactswerepresented
foreachspeciesAtthattimemanyofthesespecieswere
notbelievedtobeasimportantassubsequentdevelopments
haverevealedtheyareThisbasicinformationwasthe
startingpointinlateryearsforfurtherecologicalstudyand
controloperationsWhilesubsequentstudiesonthetaxon
omyandecologyofCaliforniamosquitoeshaveincreased
thenumberofspeciesourknowledgeofecologyandthe
techniquesofcontrolprocedurestheyinnowaydetract
fromthevalueoftheearlierwork

Foradditionalinformationonsubsequentdevelopments
inourknowledgeofecologicalfindingsandtheiracceptance
andincorporationintocontrolproceduresthereisnobetter
soureofinformationthantheProceedingsoftheseventeen
ConferencesofMosquitoAbatementOfficialsofCalifornia
Idonotknowofasingleimportantnewfindingwithre
gardtotheecologyofCaliforniamosquitoesanditsapplica
tiontocontrolproblemswhichhasnotbeenpresentedat
thesemeetingseitherbeforeitwaspublishedelsewhereor
itwasreviewedanddiscussedherewithinayearofpublica
tioninscientificjournalsThisisanoutstandingtributeto
thevalueoftheseconferencesInadditionletusnot
forgetthatmanyoftheseobservationsandapplications
havebeenmadebythecontroloperatorsaswellasthe
entomologists

Perhapsitwillbeofvaluetoreviewbrieflywhathasbeen
presentedintheProceedingsinthewayofecologicalfacts
andtheirapplicationstomosquitoabatementproblems

AtthefirstConferenceofMosquitoAbatementDistrict
OfficialsinCaliforniaheldin1930ProfessorHermstold
oftheUniversitymosquitosurveyprojectwhichwasstarted
in1909todeterminetheextentandtypesofmosquito



breedingineverycountyinthestateThisinformationwas
generouslymadeavailabletoallpersonsinterestedincon
trolproblems

In1931mostoftheconferencewasdevotedtodiscus
sionofecologyasitappliedtocontrolFlightmigration
habitsofAnophelesmaculipennisAedessquamigerand
Aedesvexanswerecomparedwithemphasisonthecontrol
problemstheypresentedThebiologyofAnophelesmaculi
penniswasdiscussedatgreatlengthbycontroloperators
andUniversityentomologists

In1932bypopulardemandtheConferenceheldtheir
firstlaboratorydemonstrationonmosquitoidentification
whichwasaccompaniedbypresentationofcorollaryin
formationonmosquitohabitsTheofficialscitedmanyex
ampleswheresuchknowledgehadbeenthekeytodifficult
fieldproblemsHomerLoweAlamedaDistrictEntomolo
gistpresentedhisObservationsontheBreedingHabitsof
AedessquamigerwhichincludeddataonAedesdorsalis
Thispaperledtotheclarificationofseveralfieldsituations

AquestiononthehabitsofCulextarsalisandCulex
pipiensledtoheateddebateWidelydivergentopinions
wereexpressedemphasizingthelackofaccurateknowledge
ofthesespeciesatthetime

Oneofthefewavailablediscussionsoftheproblemof
controllingMountainAedesandtheirecologyinthe
YosemiteValleywasgivenatthe1932Conference

In1933HomerLowepresentedanotherstudyonLife
HistoryHabitsandControloftheTreeHoleMosquito
Thisinformationwasrealnewstomanyofficialsleading
tothestatementIbetthatwasmyproblemthisspring
whenwenevercouldfindthesourceofmanycomplaints
inmydistrict

Upuntil1934theprincipalinterestinCaliforniahad
beencenteredontheecologyandcontrolofsaltmarsh
AedesandthemalariavectorAnophelesmaculipennisAt
theFifthAnnualConferencein1934ProfessorHerms

reportedthatfreshwaterAedesdorsalisofCaliforniaex
perimentallywascapableofbeingavectorofWestern
equineencephalomyelitisThusanewfacetofthebiology
ofthismosquitocameunderscrutinyAlsobythistime
thisspecieshadbeenacceptedastheprincipalpestofthe
CentralValley

AttheSeventhConferencein1936DrFreebornpre
sentedinformationontheseasonalmigrationsofAnopheles
andemphasizedthepotentialvalueofintensivecontrolof
earlyspringbroodsoflarvaeinareasotherthanricefields
Itwasrecommendedthatdistrictscarryoutsuchaprogram
inasmuchasecologicallyitseemedfeasibleHowwidelyor
conclusivelyhasthispremisebeentestedeventoday

OneoftheveryfewavailablestudiesonCulisetawas
presentedin1936whenMrWietingEntomologistforthe
AlamedaDistrictreadapaperonNotesonTheobaldia
incidenswithSpecialReferencetoitsEcologyThisstudy
wascarriedoutinanswertothedisputeastowhetherthis
specieswouldbitemanandtofurnishinformationasa
basisforcontrol

Atthe1937ConferenceTommyAitkengavethefirstof
hismanycontributionstothesemeetingsTheDistribution
ofCaliforniaAnopheleswithRemarksonCollectingMeth
odsHeseparatedthethreerecognizedspeciesbythetypes
ofbreedingplacesinwhichtheywerefoundandoffered
thisasanapproachtoselectivecontrolAseriesofvery
interestingtablesattheendoftheEighthProceedingslists
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theprimaryandsecondarycontrolproblemsforeachexist
ingdistrictbasedonthemosquitospeciesandtheirknown
ecology

Atthe1934ConferenceAitkenreportedonObservations
ontheMosquitoProblemsoftheDrMorrisMosquito
AbatementDistrictThispaperwastheresultofacon
sultativeserviceinwhichcertainperplexingcontrolprob
lemsweresolvedbyanexplanationoftheecologicalfacts
leadingtotheproblemInterestinglynoAedesnigromaculis
werenotedascomplicatingtheproblematthattime

AtthismeetingFredRushpresentedthefirstpaperon
RefloodingandRedrainingSaltMarshesforMosquito
ControlThisshouldbelistedasaclassicalexampleofthe
applicationofecologicalinformationtoacontrolproblem

DiscussionoftheProceedingsofthe1939Conference
mightbeprefacedbyastatementErnieCampbellmadein
introducingasymposiumoncontrolproblemsAthorough
understandingofthelifehistoryofthespecificmosquito
involvedisofcoursethestartingpointofallprocedure
TommyAitkenreportedonMosquitoesbelongingtothe
GenusCulexinCaliforniaThehabitsandmorphologyof
ninespeciesweregivenbutonlyCpipiensandCquin
quefasciatuswereconsidereddistinctpestmosquitoeswith
CtarsalisoccasionallyThisledtosomeargumentwith
oneschoolsayingCtarsalisbiteslikehellandtheother
sayingnotonme

TheseparationofAnophelesmaculipennisintoAfree
borniandAoccidentalisanddifferencesintheirecology
wereintroducedanddiscussedbyAitkenAlsoAedes
nigromaculiswasreportedasanewarrivalinCalifornia
thefirstrecordhavingbeenin1937

Aflightrangeof35or40mileswasannouncedasestab
lishedforAedestaeniorhynchusinSouthernCalifornia

AttheEleventhConferencein1940Aitkenreadapaper
onTheRelationshipoftheDistributionofCasesofEquine
EncephalomyelitisHumanandEquineandMosquitoes
inCaliforniaThirtysevenspeciesandsubspeciesofmos
quitoeswerediscussedascomparedtothethirtyreportedby
Freebornin1926ManyrecordsofAedesnigromaculishad
accumulatedsinceitsdiscoveryin1937

ReevesreportedonfurtherstudiesonAedesvaripalpus
includingfactorsaffectingthehatchingofAedeseggsThe
Conferenceconsideredthepossibleapplicationoftheegg
findingstofieldworkonfloodingandrefloodingforcon
trolInspiteofthetwocomprehensivereportsonthe
biologyofAvaripalpusseveraldistrictsoftheCentral
Valleyfailedtorecognizethisspeciesasthesourceofyearly
siegesofcomplaintsFielddemonstrationsonthisproblem
byconsultantswerestillnecessaryin1943

In1941whatwemighttermtheEncephalitisErawas
bornCulextarsaliswassuddenlytakenseriouslyand
HaroldGrayemphasizedtheprobleminvolvedinexpand
ingcontrolmeasurestocoverthepreviouslyneglectedCulex
speciesandtheneedformoreintensivestudyoftheir
habitsThereensuedconsiderabledebateonthestatusof
CulextarsalisandCulexstigmatosomaoneschoolbeliev
ingthattheyweremorphologicalvariantsofasinglespe
ciesthevariationbeingcontrolledbyecologicalfactorsI
trustthispointwillbeclarifiedconclusivelybyDrBrook
mantoday

ItwasalsoreportedthatMansoniaperturbansPsorophora
confinnisandOrthopodomyiasigniferawerepresentin
CaliforniaItmightbementionedthatifPsorophorawere



tospreadfromSouthernCaliforniatotheCentralValley
areapresentproblemswouldbeevenmorecomplicated

AttheTwelfthConferencein1941Aitkenpresentedthe
essenceofhisPhDthesisinapaperonClarificationof
theAnophelineComplexofWesternNorthAmericawith
emphasisontheecologicalinformationofvaluetocontrol
programs

ReevesandPetersdiscussedtheproblemofAedesnigro
maculistakingoverAedesdorsalisbreedingterritoriesthus
posinganewproblemincontrolAnotherlaboratoryiden
tificationperiodwasheldwithakeyfor38speciesinclud
inggeneralecologicalnotes

MrKelleydiscussedcemeterymosquitobreedingprob
lemsandtheresultofspecialstudiesonmeansofcontrol

In1944theCaliforniavectorsofencephalitisweredis
cussedbyReevesandin1945theproblemofCulextarsalis
controlwaspresentedincludingthefirstdetailedaccountof
larvalsourcestheneedofcloseinspectionservicesanduse
ofsheltercollectionsforevaluationofcontrol

IbelievethesebriefnotesIhavetakenfromthefirst

thirteenProceedingsoftheseConferencesindicatequite
conclusivelythewealthofecologicalfactswepossessand
theirapplicationtocontrolproblemsThereisnosingle
sourceofinformationwhichwouldservesowellforindoc

trinationofastrangerintotheproblemsinCaliforniaThe
twoeditionsofHermsandGraysMosquitoControlwhile
innowaylimitedtoCaliforniaproblemsincludethis
wealthofbiologicalinformationonthemosquitoesof
Californiaandoneonlyhastoreadthisbooktorealizehow
wellecologicalfactsandcontrolprocedureshavebeeninte
gratedTheyareinseparable

IndeferencetosubsequentspeakersandtheaudienceI
havepurposelyomittedanyconsiderationofdevelopments
inourknowledgesince1945InconclusionIwouldsay
wearerichinsofarasaknoweldgeoftheecologyofCalifor
niamosquitoesisconcernedbutinthetruefashionofman
letuscontinuebuildingonthisfortuneWecantretireyet

MrEdSmithIstartedoutbyputtingBillonthespot
butIthinkhehasquiteeffectivelyturnedthetablesand
putmeonthespotHoweveritisaspotthatIthinkI
sharewitheveryotherdistrictmanagerThenextspeaker
willbeGordonSmithonTheApplicationofEcological
FactstoMosquitoControlProblemsinCalifornia

MrGordonSmithDrReevesclaimedhehadthetough
oneIthinkIvegotitJustasasidelightbeforewestart
thisIthinkthattheDrMorrisMosquitoAbatementDis
trictornowtheKerntakesabowontheolivegrovefiasco
Thatwasours

EdSmithandIindependentlystartedoffinthesameway
HoweverIstillthinkitholdssoIwillreadadefinitionof
ecologytoo
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THEAPPLICATIONOFECOLOGICALFACTSTO

MOSQUITOCONTROLPROBLEMSINCALIFORNIA

ByGORDONFSMITH
EntomologistKernMosquitoAbatementDistrict

WebstersInternationalDictionarydefinestheterm
ecologyasBiologydealingwiththemutualrelationships
betweenorganismsandtheirenvironmentsIfthisdefini
tionisinterpretedliberallyasIbelieveitshouldbeinthe
fieldofmosquitocontrolthenallofoureffortspastpresent
andfuturearedirectedtowardchangingtheenvironment
inordertomakeitimpossibleoratleastasdifficultaspos
ibleformosquitoestosurviveDikinganddrainingor
otherwiseeliminatingwatertoremovethemosquitoes
naturalhabitatBrushingandtrainingstreamsandcleaning
ditchestokeepthewaterfreeflowingTheintroductionof
mosquitofishintotheirnativehabitattodestroythelarvae
Thecontaminationofthewaterinwhichtheybreedwith
chemicaltoxicantsandoilsandasalastresortthecontami
nationoftheairthroughwhichtheadultsflyandthesur
facesuponwhichtheyrestwithaerosolsandsprays

Soeveninconsideringthebroadestbasesandthemost
elementalmethodsofmosquitocontrolitisevidentthat
theattackisagainstthebroadestormostgeneralfactsof
mosquitoecologyThefactsthatthelarvaeliveinwater
quietorsemiquiethavenaturalenemiesandtheadults
flyfreelyandrestonsurfacesotherthanwaterByattack
ingthroughthesepointsalonewecanobtainacertain
amountofmosquitocontrolHoweverintheinterestsof
efficiencyandconcurrentrefinementsintechniquesand
methodsmuchmoreknowledgeoflarvalandadultbiology
isnecessary

Anunderstandingofthelarvalecologyandegglaying
habitsoftheadultshastoldusmanythingsThroughthe
studyoflarvalecologywenowknowwhichspeciesofmos
quitolarvaewewillfindassociatedwiththegeneraltypes
ofwateriepollutedclearslowlymovinginartificial
containersetcThistypeofinformationallowsustosetup
moreefficientprogramsforthecontrolofmosquitoborne
diseasesinthatknowingwheretofindlarvaeofthevector
specieswemaydirectamaximumofefforttowardthatpar
ticularhabitatItallowsustoassessthepossibleimportance
ofplaceswhichmayatafuturetimebecomepossiblemos
quitobreedingplacesByknowingthespeciesofadults
presentandthehabitatofthelarvaeofthatspecieswemay
rundowntheirbreedingplacemorerapidlyInthecaseof
Aedesvaripalpusseveraldistrictswereinconsiderable
troubleuntilitwasdiscoveredthatthelarvaeofthisspecies
developedintreeholesAndlastbutnotleastknowledge
ofthelengthoftimethatittakesthelarvaeofthedifferent
speciestodevelopatdifferentperiodsoftheyearisofcon
siderableassistanceintheplanningofthewholeprogramof
mosquitocontrolespeciallyastothenumbersofpersonnel
andtheareaoverwhichtheymayreasonablybeexpected
tomaintaineffectivecontrol

Inconsideringtheecologyoftheadultsmuchhasbeen
donebutthereisalsomuchmorewhichcanbelearned

IsthecontrolofallspeciesnecessaryThelittleknowl
edgewenowhaveofbitinghabitsindicatesthatitisnot
IntheKernMosquitoAbatementDistrictwemakeno
attempttocontrolCulisetaspporAnophelesfranciscanus
becauseiftheybitehumanbeingsitissorarelythatno
complaintsresultAlsotheknowledgeofthebitinghabits



whichwenowhavehasallowedforsomedegreeofassess
mentofpestsignificanceofthespeciespresentItalsotells
usthatwecannotreadilydeterminepresenceorabsenceof
smallnumbersofCtarsalisthroughcomplaintssincethey
rarelybitehumanbeingstotheextentthatacomplaintis
registeredeventhoughtheyarepresentinconsiderable
numbers

Knowledgeofthechoiceofrestingplacesofthevarious
mosquitoescanaidgreatlyindeterminingwhetherornota
residualadulticidingprogrammaybeworthwhileIfitis
apparentthataspeciespreferstorestorhibernatewilditis
selfevidentthatresidualworkispurewasteThisknowl
edgewithotherhabitsoftheadultswillalsoaidusindis
coveringpreferredrestingplacesorothermethodsbywhich
wemaydeterminemoreaccuratelytheprevalenceofadults
inanareaandsoassesstheeffectivenessofthecontrolpro
gram

AknowledgeoftheflightrangeofAfreeborniwithits
flightdispersalpatternshasalreadybeenofaidintherice
growingareasoftheStateIthinkthatsomeofusinthe
CentralValleywouldhavegivenourleftarmslastsummer
foralittleofthisinformationonAedesnigromaculisIt
mightnothavegotridoftheadultsbutmayhavehelped
usexplaintothetaxpayersaswellasoursleveswherethey
camefromKnowledgeofadifferentialrangeofmaleand
femaleofthesamespeciesmayalsoaidindeterminingthe
approximatedistanceofabreedingplacefromthelocation
ofadultcollection

Theknowledgeoftheeffectoftemperatureandrelative
humidityontheadultmayalsogiveusmuchinformation
Itisknownalreadythatthesefactorshaveadirectbearing
onthelengthoflifeofadultsaquestionwhichweare
oftenaskedinthefieldThereareindicationsthatlowering
oftemperatureandincreaseofrelativehumidityduringthe
mosquitoseasonmaylengthenthelifeofadultspresent
causinganincreaseinadultnumberswhichmaybemis
takenlythoughttobeanindicationofincreasedbreeding

Wemightwellatthesametimegiveconsiderationto
theproblemoftheeffectoftheenvironmentofthemos
quitobothlarvalandadultontheinsecticideswhichwe
useandthereismuchmoreroomforstudyhereWeknow
thatsofarthechlorinatedcompoundstestedareoflittle
valueinnormaldosagesagainstlarvaeinhighlypolluted
waterAcompleteexplanationhasnotbeenputforward

Itisalsobecomingmoreapparentthattemperaturehasa
directbearingontheeffectivenessofthecompoundsJust
howmucheffectithasonthevariousmaterialsusedand

howthiscanbebestoffsetincontrolproceduresneedsmore
consideration

Wehaveaccomplishedmuchthroughknowledgeof
mosquitoenvironmenttowardbetteringcontrolmethods
butIbelievethatthereisstillagreatdealtolearnwhich
willinonewayoranothermakeourworkmoreeffective

EdSmithThankyouGordonWenowcometothree
gentlemenwhoareactivelyengagedinresearchintoecology
ofmosquitoesandtheyaregoingtogiveussomeideaof
thepossibilitiesofpracticalapplicationsoftheirinforma
tion

FirstisDCThurmanonTheEcologyofAedesMos
quitoesinCalifornia
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ByDEEDCTHURMANJR
SASanitarianRBureauofVectorControl
CaliforniaStateDepartmentofPublicHealth

BerkeleyCalifornia

EcologicalobservationsonAedesmosquitoesinCalifornia
havebeencoordinatedwithcontroloperationssincethe
beginningofbothentomologicalinvestigationsofmosqui
toesandtheircontrolfromthestandpointofdiseasevectors
andpests

Thegroupwhichreceivedsomeoftheveryearliestatten
tionincludedthesaltmarshpestsAedestaeniorhynchus
Wiedemann1821AedessquamigerCoquillett1902
andAedesdorsalisMeigen1830 HermsandGray
1940p139stateOnthePacificCoast thepickle
weedSalicorniaambiguaisthetypicalsaltmarshgrowth
Forallpracticalpurposesitisacorrectstatementthatbreed
ingofAedesdorsalisAedessquamigerandAedestaenio
rhynchusoccursonthePacificCoastonlyinassociationwith
theSalicornia

AsecondgroupofAedeswhichislessimportanttothe
controlprograminCaliforniaatthepresenttimeisthat
groupassociatedwithmountainareastheadultsofthis
groupemergefromlarvaelivinginthewaterofmelted
snowintheearlyspringThesewilltakeonincreasing
importanceasthehumanpopulationinthemountainareas
growsandasthereisincreaseduseofthemoreremote
mountainareasforsummerrecreationasanyfishermanwill
tellyouthehighmountainsinearlyspringmonthscan
rarelybeenduredwithoutadequatesuppliesofmosquito
repellents

AnothergroupofAedesisrepresentedinCaliforniaby
AedesvaripalpusCoquillett1902thePacificCoastmos
quitowhichbreedsinwaterfilledholesintreesThisspe
ciesoftenanimportantpestwherenumerousholesare
presentintreesisreportedbyReeves1940tooccurin
fifteenspeciesoftreesaswellasinarockpoolabarreland
awateringtroughLowe1933reportedthatAvaripalpus
wasnotrestrictedtotreeholessinceherearedthemfrom
eggstoadultsintapwater

Thefourthgroupwhichwillbedealtwithingreatest
detailisthatgroupofAedesassociatedwithfloodwaters
andirrigationwatersActuallyintheCentralValleythis
majorgroupingshouldbefurtherdividedintothosemos
quitoeswhichareofmajorimportanceduetooverflowof
riversandthosewhichareofimportanceduringthesum
merirrigationseasonAedesincrepitusDyar1916has
apeculiartransitionalpositioninthisgroupingThisspe
ciesoccursatlowaltitudesaswellasinthemountainsin
freshwatershallowgrassylakestemporarytopermanent
suchasmarshesandmountainmeadowsandmightbe
consideredalinkbetweenthetrueSnowAedesandthe
speciesofthefloodwatergroup

ThespeciesinvolvedwithfloodwatersareAedessticticus
Meigen1838 lateralisseeGjullin1946and
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AedesvexansMeigen1920 Articticuswhileitmay
occasionallybeabundantinlimitedareaswhereitisbest
adaptedtoshadedfloodpoolsisnotasgreataproblemas
AvexansThoughgenerallyassociatedwithwoodedflooded
areasduringspringfreshetsAvexansmaybecomeaprob
leminirrigationditchesanddrainagesloughswhereshade
issufficientAvexansisreportedbyAitken1940ato
beabundantprimarilythroughouttheCentralvalleyswhere
itisfoundalongwoodedbanksofstreamsandriversItis
primarilyafloodwatermosquitoappearingingreatnumbers
afterspringfreshetsThereishoweverapparentlyanother
groupoftheAvexanspopulationwhichcanbefound
breedingwithAdorsalisandAedesnigromaculisLudlow
inpasturesespeciallylateintheyearMorethanonegen
erationperyearwasobservedbyAitken

Adorsalisontheotherhandprefersthemoresunlit
areasandisfoundthroughouttheseasoninirrigatedpas
turesaswellasfloodedareasanddrainageareaswhichare
intermittentlyfloodedAnigromaculisisassociatedchiefly
withirrigatedpasturesbeingwelladaptedtothehotsum
merperiodandtheintermittentfloodinganddrying

Theextentoftheproblemrelatedtoirrigationhasgrown
astheAedesproblemrelatedtoriverfloodplainshasde
creasedThishasbeenachangebroughtaboutbythetre
mendousincreaseinirrigationprojectsandthecontrolof
riverfloodsThebiologicaladaptationofAdorsaalisandA
nigromaculistotheirrigatedcropareashasresultedinan
increaseinthetotalmosquitoproblemIntheriverflooded
areasonetwoorthreelargebroodsweretobeexpected
duringtheseasonwhileatpresentinirrigatedpasturesas
manyassixtoeightormorebroodsmaybereasonably
expected

AccordingtothelastBureauofCensusreports1945
theacreageoflandunderirrigationinCaliforniaincreased
fromslightlyover4millionacresin1939toalmost5mil
lionacresin1944Thishasbeentheresultofasteady
increaseofabout100000acresplacedunderirrigationeach
year60000ofwhichareintheCentralValleyTheNation
alResourcesBoard1948estimatedthat13millionacres
ofnewlandsoonwillbeinirrigationandthat2million
acresnowunderirrigationwillreceivesupplementalwater
ThissameboardestimatesthatCaliforniahasanultimate

16millionacresofirrigablearea8millionacresof
whichareintheCentralValleyWithrelationtotheAedes
problemtheacreagewhichwillbeusedforpermanentpas
tureisthemostimportantatthepresenttime

Oneofthemostconspicuouschangesinthemosquito
problemofthepastfifteenyearshasbeenintheapparent
introductionandadaptationofAnigromaculistotheirriga
tionsystemoftheCentralValleyofCaliforniaPriorto
1937AnigromaculiswasunknowntoCaliforniahaving
existedintheGreatPlainsareaoftheUnitedStatesand
Canadawhereitwasassociatedwithfloodedandirrigated
areasFreeborn1926didnotlistthismosquitoasexist
ingintheCaliforniafaunaandAitken1940areportel
thatanexaminationoftheextensivecollectionofmosqui
toesbuiltupbyDrsWBHermsandStanleyBFreeborn
duringtheearlyyearsoftheCaliforniamosquitosurvey
revealednospecimenspriortohis1937collectionsAitken
1938inasurveyofmosquitoproblemsinKernCounty
July1938DrMorrisMosquitoAbatementDistrictdid
notreportthepresenceofAnigromaculisAvexansand
AdorsalisweretheprincipalbitingpestsinBakersfield
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ThefirstreportsofAnigromaculisinCaliforniaarethose
ofAitken1939fromAndersonWarmSpringsandFall
RiverValleyShastaCountyJune201937andfromStan
islausandTulareCountiesin1939Aitken1940ap11
beforetheCaliforniaMosquitoControlAssociationsmeet
ingDecember161940statedthefollowingaboutA
nigromaculis Aedesnigromaculisappearstobeanew
comertoCaliforniaonlyhavingfirstbeenfoundherein
1937Itisaratherwidespreadspeciesofthewesternplains
regionsextendingfromtheMexicanbordernorthwardon
bothsidesoftheDivideintoSouthernCanadaSinceits
originalcollectioninCaliforniaintheFallRiverValleyin
northeasternShastaCountyithasbeenfoundinanincreas
ingnumberofplaceseachyearItsdistributionatpresent
appearstoberestrictedtotheinteriorvalleysfromGreen
fieldKernCountynorthtotheReddingregioninShasta
Countyfromhereitspreadsnortheastwardsthroughthe
lowSierrasintotheFallRivercountryandonuponthe
ModocplateauCarefulsearchthispastfallfailedtoindi
cateitspresenceinSiskiyouCountyalthoughdorsaliswas
veryabundantYrekaGrenadaareaontheotherhand
nigromaculiswasthedominantifnotalwaystheonly
AedesbitingintheFallRiverValley

Ehmann1950statesthattheareainCaliforniain
whichAnigromaculishasbeenfoundhasbeenextended
during1949toincludetheSanFernandoValleyinLos
AngelesCountyShanafelt1950revealsthatAnigro
maculishasbeenfoundinOrangeCountyduring1948and
1949Thefirstyearonlyafewwerefoundthesecondyear
theinfestationwasmoregeneralAarons1950reports
thefindingofAnigromaculisinAlamedaCountyduring
1948and1949

Atthetimeofhis1940studiesAitkenfeltthatthe
breedinghabitsofthefreshwaterAdorsalisandAnigro
maculiswereaboutthesameTheyarebothpastureland
speciesAdorsalishadatthattimeamuchwiderdistribu
tionthandidAnigromaculissomewererecordedeven
inareasborderingMexico

Atthe1941meetingofthisAssociationdiscussionofthe
AedesproblemelicitedthecommentfromDrWC
Reeves1941thatAedesnigromaculisseemstobetak
ingoverwhereAedesdorsaliswasformerlyprevalent
AedesdorsalisappearsearlyinthespringandAedesnigro
maculiscomeslater

Changesinmosquitospeciespopulationdensitiesarenot
uncommonProvost1949atthe1949meetingofthis
AssociationreferredtoachangetakingplaceinFlorida
mosquitoppoulationsduring1948Ataeniorhynchusfor
manyyearshasbeentheprincipalproblemontheEast
CoastofFloridaDuring1948AedessollicitansWalker
1856populationsincreasedinbothtotalnumbersandin
relotiveproportiontoAtaeniorhynchus

ThevectorialpotentialitiesoftheAedesmosquitoes
relaredtoirrigatedlandsneedtobementionedAnigro
maculisAdorsalisandAvexanshavebeenshowntobe
efficientlaboratoryvectorsofoneormoreofthearthropod
bornevirusencephalitidesMadsenandKnowlton1935
MadsenKnowltonandRowe1936Herms1939Ham
monandReeves1943 InnatureAdorsalishasbeen
foundnaturallyinfectedwithencephalitisvirusHammon
andReeves1945 Fromtheepidemiologicalentomologi
calworkofHammonandReevesinthepastfewyearsthe
importanceofAedesascomparedtothatofCulextarsalis



intransmissionofvirusencaphalitidesatleastinCalifornia
appearslessthanformerlybelievedYetwiththecomplex
itiesofthevectorialrelationshipsofthesediseasesstillbeing
demonstratedallpotentialitiesmustbeasfullyexploredas
isjustifiableWiththelikelihoodofaconsiderableincrease
intheAedespopulationsintheirrigatedareasinthenext
tentofifteenyearsthevectorialpotentialitiesofthesemos
quitoescannotbeignored

AnexpansionofourknowledgeoftheecologyofAedes
mosquitoesintheCentralValleyisunderwayatthepresent
timeasaprojectoftheTurlockMosquitoAbatementDis
trictandtheBureauofVectorControlThisprojecthas
receivedthesupportoftheExecutiveCommitteeofthe
CaliforniaMosquitoControlAssociationandalongwith
otherecologicalstudieshasbeenrecommendedforsupport
bytheBureauandcooperatingmosquitoabatementdistricts
receivingsubventionfundsRealizingtheextentofthe
problemsalmostallofthedistrictsintheSanJoaquin
Valleyhaveofferedtheirindividualsupporteitherinfacil
itiesforthestaffoftheinvestigatingunitsorinconducting
variousphasesofecologicalinvestigationsinwhichtheir
particularinterestslieItcannotbeoveremphasizedthatthe
workofdistrictentomologistsintheseecologicalstudies
willbeofgreatvaluenotonlytotheirowndistrictsbutto
allthedistrictsinCaliforniafacedwtihsimilarproblems

ThenextsectionofthispaperisentitledWeNeedto
Knowsinceitisdesiredtoincludeadiscussionofwhat
someoftheimmediateproblemsarePerhapsmanyofthe
districtswillfindintheirownexperiencestheanswersto
manyofthequestionsraised

WENEEDTOKNOW

1WhatistheextentofthehabitatsofAdorsalisA
nigromaculisandAvexansandtherelativeimportanceto
thecontrolprogramineachdistrictofsuchhabitatsas
airrigatedpasturebcottoncricedhaycrops
eorchardsandvineyardsfvegetablecropsgdrain
ageditchesandsloughsaswellasthespecialproblemh
duckclubs

2WeneedtoknowtheflightrangeofAedesmosquitoes
inorderthatwemaybeabletodeterminehowfartosearch
fortheoriginofthemosquitoescausingtheservicere
queststocometotheabatementdistrictheadquarters
Thevariabilityoftheflightrangeduetoclimaticfactorsin
variouspartsofthevalleyandtheeffectofseasonalchanges
mustbelearnedInthisobservationsbydistrictentomolo
gistswillplayagreatpart

3Wealsoneedtoknowthedetailsofthetimeperiods
ofthestagesofthelifecycleeggslarvaepupaeandadults
throughouttheyearandtheeffectofenvironmentalcon
ditionsonthesestagesPropertimingofcontrolwork
particularlytheapplicationoftoxicantsisthekeytothe
mostefficientuseofmanpower

Asasummarytoourneedforknowledgeofmosquito
ecologytoaidtheabatementprogramWeneedtomeasure
thevariousenvironmentalecologicalfactorswhichaffect
theAedesmosquitoesinalltheirlifestagesatalltimesof
theyearthroughoutCaliforniaWeincluderelationshipsof
mosquitoestothetransmissionofhumandiseaseasaphase
ofecologythatneedsmoreinvestigation

Asanexampleofoneofthetypesofbiologicalrelation
shipsinvolvedMarkos1950whohasbeenresponsible
fortheSacramentoValleymosquitobiologystudieshas
beenmakingobservationsofmosquitoesinricefieldsand
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hasimpartedtousvaluableinformationwithregardtoa
specificecologicalproblemEachseasonwiththeinitial
floodingsofthericefieldsaheavydensityofAedesmos
quitoesdevelopsThismaybeasearlyasthemiddleof
AprilandthefirstpartofMayAtthistimeforaperiodof
abouttwoweekstheyareaspecialproblemforthedistricts
inwhichtheyoccurAsthericefieldsareundercontinuous
floodingallsummernosubsequentbroodsofAedesare
producedThefieldsmaybedrainedanytimefromthe
latterpartofAugusttoOctober1dependingonwhenthe
ricefieldsarefloodedinthespringandtheparticularsea
sonalclimaticconditionsThequestionarisesAtwhattime
dothericefieldsbecomeinfiltratedbyadultfemaleAedes
insufficientnumberstodeposittheeggswhicharerespon
siblefortheearlybroodthenextseasonIfthiscouldbe
ascertainedthenitmightbepossibletodevelopcertain
practiceswhichwouldrenderitvirtuallyimpossibleforthe
Aedesfemalestoinfestthericefieldswithappreciable
numbersofeggsToobtainthisinformationwemustknow
someofthefactorsinfluencingthefemalemosquitoinher
choiceoftimeandplaceforoviposition

Ofcoursericefieldsareonlyarelativelyminorpartof
thetotalAedesproblemasindeedtheAedesareaminor
partofthetotalricefieldmosquitoproblemTheprincipal
problemwithAedesexistsinthepermanentpasturessub
jectedtofrequentintermittentirrigationThereforethe
studyoftheegglayinghabitsofAedesinpermanentpas
turespresentsitselfasaproblemofparamountinterestAnd
fromthisstudywemaybeabletodeterminewhatarethe
reasonsfortheoccasionalinfestationsofsuchothercropsas
cottonfruitandrice

StudiesofAedeseggsundernaturalconditionspromise
toyieldmuchinformationwhichmaybeofvalueindirect
ingouractivitiesHowlongandhowmuchdryingare
Aedeseggsabletowithstandundernaturalconditions
Whenfieldsareallowedtoliefallowforseveralyearswhat
istheeffectontheAedeseggspresentinthesefieldsFol
lowingplowingofpasturesorfieldswhichhavebeenwell
seededwithAedeseggswhatistheeffectontheeggs

Theseandotherquestionsofasimilarnatureshould
occupythestudyunitoftheBureauofVectorControlas
wellastheentomologistsoftheabatementdistrictsfora
considerableperiodAspossiblenewapproachesorrefine
mentsincontrolmethodsseemindicatedfromecological
informationfieldtrialsshouldbemadeForafterallis
notcontrolofmosquitoesanecologicalprocess thatis
simplyanattemptbymantorendertheenvironmentofthe
mosquitounsuitable
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1940bandReeves1940havepublishedagreatdealof
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1932madesomevaluableobservationsofthebiologyof
AsquamigerBohart1948hasaddedtotheknowledge
ofAedessystematicsanditisourunderstandingthatother
valuablepapersareinpressandinpreparationThereisa
movementunderwaybythemosquitoabatementdistricts
oftheBayAreaassistedbytheBureauofVectorControl
tolearnmoreabouttheflightrangeofAsquamigeraswell
astoincreasetheknowledgeofthebionomicsofthesalt
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OutsideofCaliforniastudiesofAedesmosquitoeshave
beenmadewhichareparticularlysignificantandprovide



valuableguidestomethodsofapproachinthestudyof
CaliforniaAedesStage1935reportedecologicalob
servationsinWashingtonandOregonwithespecialrefer
encetomountainAedesAvexansandAaldrichisticti
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ofAedeseggswasstudiedbyYates1945Reesand
Neilsen1947studiedthebiologyofAdorsaliswith
manyresultsapplicabletotheCaliforniamosquitocontrol
problemJohnsonandThurmaninpresshavereported
anadditionalAedesApullatusfromtheSierraMoun
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ofthebiologyofAedesmosquitoesOurworkwillbe
significantinmosquitocontrolonlyinsofarastheresults
canbemadetofitintotheactivitiesoftheabatementpro
gramsandinthisphaseoftheworktheentomologistsin
therespectivedistrictsdoinghighlypracticalecological
studiesoftheirownwillleadthewaytomaximumutiliza
tionoftheknowledgeoftheecologyofAedesmosquitoes
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STUDIESOFTHEBIOLOGYOFAEDESMOSQUITOES

INIRRIGATEDPASTURESINCALIFORNIA

DURING1949

ByDEEDCTHURMANJRSASanitarianR
andEARLWMORTENSONEntomologist

BureauofVectorControl
CaliforniaStateDepartmentofPublicHealth

BerkeleyCalifornia

Californiamosquitocontrolhasmadeacommendable
beginningtowardtheultimategoalofstatewidemosquito
freedomInitiatedbyProfessorHermsandothersthe
modernantimosquitoprogramintheStatealreadyhas
expandedtoadegreeenviedbymanyotherstatesofthe
Union

Whilethisbeginningissignificantandorganizedeffort
isarealizationinmanyareaswherethemostacuteproblems
haveexistedknowledgeofthebiologicalbackgroundof
mosquitobehaviorissolimitedthatpredictionsforthe
futurearesodifficultastobevirtuallyimpossiblethis
inspiteofthefactthatmosquitoesareoneofthemost
studiedgroupsofinsects

Theneedisformosquitocontrolorganizationstobe
sufficientlyalertandversatilesothataschangesinbasic
principlesofapproachoccurtheseinnovationscanbeim
mediatelyincorporatedintotheprogramtoprovidethe
greatestfreedomfrommosquitoannoyanceanddisease
transmission

Physicalmanmadechangeswillberesponsibleforwhat
ispredictedtobeanincreaseinthepotentialoftheCali
forniamosquitoprobleminthenexttenyearsInthelast
reportsoftheBureauoftheCensus1945 theacreageof
landunderirrigationinCaliforniaisshowntohave
increasedfromslightlyover4millionacresin1939to
almost5millionacresin1944Thissteadyincreaseofmore
than100000acresplacedunderirrigationeachyearhas
continuedinfulfillmentoftheproposedrateofdevelop
mentTheNationalResourcesBoard1948estimated
that1763500acresofnewlandwillsoonbeinirrigation
andthat2429870acreswillreceivesupplementalwater

ThesameboardestimatesthatCaliforniahasanultimate

16673000acresifirrigablelandAlargeportionofthis
irrigatedareainCaliforniaispasturelandwhichalongwith
manyirrigatedcropsislocatedwithintherangeofCali
forniasmostimportantpestmosquitoesAedesnigromaculis
LudlowandAedesdorsalisMeigenTomakeestimates
ofthefutureproblemsknowledgeofmosquitobiology
mustbeearnestlysoughtwhileconceptsofwhatconstitutes
thebestattackmustbeconstantlyrevisedwhennewfacts
becomeknownThemosquitoproblemwillnotremain
staticnorcantheapproachtocontrolremainstaticMos
quitocontrolproblemsinCaliforniamustbecontinuously
readytobeadaptedtothechangingmosquitopicture

ForexampleTheAedesproblemintheCentralValley
ismuchgreaterandsomewhatdifferenttodayfromthat
whichexistedin1935In1937Aitken1939firstob
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servedthepresenceofAnigromaculisinCaliforniaIn
1949itwasprobablythemostimportantsinglepestspecies
intheStateInjustalittlemorethanadecadethischange
hastakenplaceCanmosquitocontrolplanningkeeppace
withsuchrapidchangesTodosomustmeanthemaxi
mumutilizationofeverybitofobtainableknowledgeof
mosquitobiology

Thisbriefintroductionpointsouttheneedforandthe
usefulnessofthegatheringofecologicalknowledgecon
cerningvariousspeciesofmosquitoesinCaliforniaThe
BureauofVectorControlandtheCaliforniaMosquitoCon
trolAssociationhavebeenandarenowawareoftheneed

formoreknowledgeofthebiologyofthemosquitoeswhich
arethemoreimportantproblemsatthepresenttimeAs
factsbecomeavailableitishopedthatcriticalevaluationof
theplaceofbiologicalknowledgeincontrolpracticeswill
aidinorientingandincreasingtheefficiencyofsuchprac
ticesConsciousnessofthisneedforbiologicalknowledge
resultedintheinstigationofstudiesofAedesbiologyinthe
CentralValleyduring1949Adiscussionofthesestudies
followsForcontinuitythediscussionisdividedintosec
tionscorrespondingtothefourlifestagesofmosquitoes

THEEGG

EggsofthemajorityofspeciesofAedesaredeposited
singlyonthesoilwhichmaybeonlyslightlydampto
saturatedwithmoistureReesandNielsen1947p162
reportedthateggsofAdorsalisweredepositedonthe
groundingroupsofonetosixinsmalldepressionswhich
arefoundbyrepeatedprobingsofthefemalegenitalia
WehavefoundeggsofbothAdorsalisandAnigromaculis
onpasturesoilsintheCentralValleyEggstakenwith
samplesofpasturesoilcanbemadetohatchwhenflooded
withtapwateralthoughtheadditionofastimulantmay
resultincausingahigherpercentageofhatchEggswhich
floatonthesurfaceofthewaterhavenotbeenobservedto

hatchThesemaybenonviableandviableeggswhichare
supportedbythesurfacetensionofthewaterSomeof
theseeggshavebeenobservedtohatchwhenlatersub
merged

Experimentswithwildcaughtfemalesfedinthelabora
toryandallowedtorestonasampleofpasturesoilshowed
thateggswerelaidonthesurfaceofthesoilinarandom
mannerMoisturealthoughtheamountmightbeslight
appearedtobeessentialtoobtainingadepositofeggs
inthelaboratory

Eggshavebeenfoundtocollapseifthematerialonwhich
theyaredepositeddriedbelowacertainmoisturecontent
Collapsedeggswillregaintheirnormalsizewhenim
mersedinwaterbutnoneoftheseeggshavebeenstimu
latedtohatchortodevelopviableempryos

Eggsdepositedinthelaboratoryhavebeeninducedto
hatchin6daysafterbeingdepositedandtheymayhatch
evensooneralthoughwehavenotobservedanearlier
hatchCalculationsbasedonmeasuredsamplesofsoil
surfaceindicatethtathenumberofeggsperacreofpasture
maybeashighas20000000Althoughdistributionof
eggsoverpastureshasnotbeenstudiedthoroughlyprelim
inaryevidenceshowsthatlargeportionsofpastureshave
verylowdensitiesofAedeseggswhilethemoresuitable
placesforovipositioninthepasturesmayhaverelatively
highdensities

WehavefoundthemachineforremovingAedeseggs
fromsoildevelopedbyGjullin1938tobeusefulinac



celeratingcertainofourinvestigationsMorethan100
samplesofsoilhavebeenstudiedbyuseofthismachine
resultsofthesestudieswillbeanalyzedandreportedata
laterdate

Demonstratingthefactthatalloftheeggsdepositedon
asinglesampleofsoildonothatchatasinglefloodingwe
havethefollowingrecordfromasampleofaboutfour
squareinchesofsoilsurfacewhichwascollectednearMan
tecaSanJoaquinCountyJuly251949

ThefirstfloodingonAugust11afterthesoilhadbeen
allowedtodryinthelaboratoryresultedinahatchof
about2030larvaeAfterthesampledriedasecondtime
afloodingonAugust24resultedinahatchofabout20
larvaethirdfloodingSeptember66larvaefourthflood
ingSeptember19nohatchfifthfloodingNovember16
2larvaesixthfloodingNovember28nohatchBythis
timethegrowthofmoistmudinhabitingmicroorganisms
hadrenderedthesampleratherputridsothatitwasdis
cardedOffiveothersamplesofsimilarsizeandsourceonly
oneproducedlarvaeatfloodingssubsequenttothefirstand
thisatthesecondfloodingonly

Laboratoryobservationshaveshownthatthesoilsamples
floodedwithtapwaterhavehatchedlarvaeinasshorta
periodas45minutesunderroomtemperatureconditions
duringJulyandAugustInoneexperimentinwhich
laboratorylideggswerefloodedwithtapwatercontaining
yeastsolutionlarvaewereobservedtoappearwithin30
minutesafterfloodingThewatertemperatureduringthis
perioddidnotexceed70F

LARVAE

InobservationsofAedesnearMantecaPlateIfig1
adetailedstudyoflarvalgrowthandadulthabitswasmade

Thefirstirrigationwaterwasreleasedinthispastureon
July241949Thefirstobservationsinthepasturewere
madeat430pmonJuly25Dippingwasbegunand
continueduntillarvaewerediscoveredinthenorthernend

ofthefieldat600pmFromtheresultsoflaterobserva
tionsoftheveryyounglarvaeofAnigromaculisitisbe
lievedtobevirtuallyimpossibletoseetheminawhite
dipperuntiltheyareseveralhoursoldandtheirheadcap
suleshaveturnedbrownForthisreasonwhenlarvaeare
discoveredinafielditisusuallysafetoassumethathatch
ingoccurredatleast2hoursprevioustothediscoveryof
larvaeFollowingthediscoveryoflarvaeatthenorthern
endoftheMantecafieldat600pmlarvaewereeasily
foundinnumerousotherlocationsscatteredoverthefield

Larvaewerecollectedtwiceeachdayfromthefield
Despitethefactthatsomeareaswerecoveredwithshal
lowerslightlywarmerwaterthanothersnodifferences
werenotedintherateofgrowthoflarvaeindifferentparts
ofthefield

Noparticularportionofthefieldwasdemonstratedby
samplingmethodsusedtohaveagreaterlarvaldensity
thananyotherportionFromthehatchingofthelarvaeit
wasapparentthattherewerepreferredmicroclimatesse
lectedbythefemalesforoviposition

Soonafterhatchingthelarvaedistributedthemselves
moregenerallythroughoutthatportionofthewaterme
diumintheirimmedmiatevicinityInapparentcontra
dictiontothisdispersalisthecharacteristicgregarioushabit
ofundisturbedgroupsoflarvaeoffloatingtogetherand
formingmassesoftenatgrassclumpsorthebasesof
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plantsespeciallyduringtheearlystagesWhendisturbed
thelarvaedisperse

Earlysecondstagelarvaewerefoundinthelateafternoon
ofJuly26Thirdstagelarvaewerefoundonthe27thLate
thirdandafewearlyfourthstagelarvaewerefoundonthe
28thSomefourthstagelarvaereachedthepupalstageon
the30thThefirstadultemergencebeganlateonthe31st
andemergencecontinuedthroughnoonofAugust2with
thepeakofemergenceoccurringonAugust1Identification
oftheselarvaeTable1revealedthatof1032examined
only108wereAdorsalistheremainderbeingAnigro
maculis1148pupaewerenotdeterminedtospecies

Insummaryitmaybesaidthatthecyclefromflooding
ofthefieldtofirstadultemergencerequired6daysfrom
theobservedhatchingofthefirstlarvaetoadultemergence
required5days

Asecondaquaticcyclewasstudiedduringthelatterpart
ofAugustThepasturewasfloodedonAugust14between
800and1200pmRecordsweremadebythesame
methodsusedduringthefirstcycleAcomparisonof
growthtimeandtemperatureforthetwocyclesappearsin
Table2Thetemperaturesfortheperiodofthesecond
cyclewereslightlylowerthanforthefirstcyclethegrowth
periodwasabout24to36hourslongerthanforthefirst
cycleAtotalof1072second third andfourthstage
larvaewascollectedanddeterminedonlyoneAdorsalis
wasfound

PUPAE

WhilethesecondgrowthcycleofAedesattheManteca
plotwasbeingstudiedadultswereobservedtoemergefrom
pupaelyinginapotholescompletelydevoidofvisible
wateralthoughthesurfaceofthesoilwasdampThe
potholewasfirstobservedat300pmonAugust22The
generalareahadbeendrysincetheprecedingdayMales
wereobservedtoemergefromthepotholesfirstThey
immediatelyclimbedtothehighestpointsonsurrounding
vegetationAt900amonthe23dmaleswerestill
emergingthoughby1100amfemalesbegantoemerge
alongwithmalesTemperatureonthesurfaceofthemuddy
soilwas90Fat1200noononthe23d

OnAugust23theirrigationditchwhichsuppliesthe
waterfortheMantecapastureoverfloweditsbanksdueto
releaseofwateratsomepointupthecanalandfloodedthe
upperendofthepasturewhichhadbeendryfor3days
PupaewereobservedinthefreshwaterThesepupaehad
evidentlyhiddenundervegetationandinotherprotected
potholeareaswheremoisturenearthesurfacehadallowed
themtoexistanddevelopAdultsemergedfromsomeof
thesepupaeonthefollowingday

ADULTS

DailyobservationsofadultAedesweremadeintheMan
tecapastureIndexestoadultdensitywereobtainedby
usingNewJerseylighttrapsandbyclothflagsThese
densityreportsarebeingfurtherstudiedandanalyzedThe
largestsinglecollectionofAnigromaculisforanyone
nightwasestimatedat7416ofwhich7098weremales
Forthesamenightanothertraptook4608malesinatotal
collectionof7264seePlateIfig3

Theclothflagsusedforthecountsareayardsquarewith
sidestackedtodowelsticksallowingtheclothtobeheld
uprightandrigidPlateIfig4 Anarea2feetsquare



ismarkedontheclothandthecountsaremadeonthissur

faceTheoperatorwalksforadistanceofapproximately30
pacesintothepastureturnshisbacktothewindspreads
theclothagainsthislegsandcountsmosquitoesonthe
leewardsideseePlateIfig2Countsaremadeforonly
thefirst30secondsaftertheoperatorstopsSubsequent
countsmaybemadeatdistancesofatleast30pacesover
theareabeingstudieduntiltheoperatorfeelstheareahas
beensufficientlysampledAnaverageormeanclothcount
foruseasacomparativeindexcanbeobtainedfroma
numberofcountsinthepastureWehavefoundadark
grayclothtobethebestcolorformakingthesecountswith
lightgrayandredservingalmostaswellItisimportant
inmakingcomparisonsbetweenpasturesandbetweenpre
treatmentandposttreatmentcountsthatthetimeofdaybe
takenintoconsiderationsincemoremosquitoeswillbe
countedontheclothinthelaterafternoonthanduringthe
morningandatmiddayClothcountmeanstakenwitha
whiteclothintheMantecapastureJuly31August15
variedfromahighof85forAugust2toalowof22during
thefirstweekoftheadultcycleOnAugust7aclothcount
meanof48indicatedthatalargenumberoffemaleAedes
werestillinthepasture5daysafterthepeakofemergence

SUMMARYANDCONCLUSIONS

1EggsofAedesmosquitoesmaybefoundonthesurface
ofirrigatedpasturesoilintheSanJoaquinValleyIn
limitedareasofpasturessuitableforovipositiontheremay
beasmanyas20000000oftheseeggsperacre

2Aminimumperiodof6dayswasrequiredfrom
floodingtothefirstemergenceofadultsinapasturelocated
about17milesfromtheModestoWeatherBureauStation
whichrecordeda90Faveragemaximumtemperature
anda56Faverageminimumtemperatureforthegrowth
periodunderobservationAsecondcydeobservedinthe
samepasturewithanaveragetemperatureof35degrees
lowerrequiredatleast24hourslongertocomplete

3Pupaewereobservedtoresistdryingtoaconsiderable
degree emergenceofadultmosquitoeswasobservedat
least29hoursaftervisiblewaterhaddisappearedfroma
pothole

4NewJerseylighttrapcatchesofAnigromaculisof
morethan5000forasinglenightwererecordedAmethod
ofusingclothflagstoobtainapopulationindexofadult
femalesinapastureisdescribedIntestsofthemethoda
maximumcountmeanof85wasrecorded

5Theneedfortheinterpretationofbiologicalknowl
edgeinthemosquitocontrolprogramisemphasized
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Table1GrowthofAedeslarvaeinanirrigatedpas
tureNumberoflarvaedeterminedaccordingto
speciesandstageforcollectionsatMantecaJuly25
toAugust11949

1949 StageforEachSpecies Total
Aedesdorsalis AnigromaculisPupae

Date Hour 1 2 3 4 1 2 3 4

725 6p Waterreleasedinpasture
726 69p Additionalwaterreleasedinpasture
7271011a 3 6 91 100

727 45p 116 29 145

728 9a 1 3 3316 323

728 4p Samplecontainingmostlythirdstage
afewfourthstagelarvaedeteriorated
beforedetermination

4 6 3316356 366

39 328 367
12 225 80 367
25 365 501 891

3 17 232 252
5 78 83

729 l0a

729 4p
730 34p
731 l0a

731 3p
Exuviaeof4thstage
larvae

81 1 335 336

Totals 3 7 890 210345136911483180

Table2 Comparisonoflengthofgrowthperiodof
twolarvalcydesofAedesnigromaculisLudlow
withtemperaturesrecordedathabitatandthemaxi
mumandminimummeantemperaturesfromtwo
WeatherBureaustationsCalifornia1949

MantecaPasture

FirstcycleobservedFieldfloodedJuly256001200
pmadultsfirstemergedJuly31600pmminimum
lengthofcycle6days

SecondcycleobservedFieldfloodedAugust14800

1200pmadultsemergedAugust22300pm
minimumlengthofcyde7days

Meantemperaturesforperiod
Manteca Stockton Modesto

WBStationWBStation
900am300pm MaxMin MaxMin

First 78 92 91 58 90 56

Second 75 87 87 55 86 50

Difference 3 5 4 3 4 6

Decimalshavebeenchangedtonearestwholenumbers
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InCaliforniaAnophelesmaculipennisoccidentalisDyar
andKnabextendsfromVenturainthesouthinanarrow
stripalongthecoastnorthtotheOregonCoastAccording
toAitken1945itisfoundaroundthemarginsofthe
MontereyandSanFranciscobaysandhasspreadinland
alongthevalleysFreeborn1949reportsthatMrWW
CraftonhastakenspecimensofAoccidentalisinSanDiego
CountyMrJohnCShanafeltJrEntomologistforthe
OrangeCountyMosquitoAbatementDistrictreportsthe
followingcollectionsofAoccidentalisfromOrange
County
EsLagunaCanyonRoad3milesNofLagunaBeach

CaliforniaOnefemalecollectedApril21948
Ws101Highway1milesNofSanJuanCapistrano

CaliforniaOnemalecollectedApril11948
AnophelespunctipennisSayisscatteredwidelythrough

outthecentralandnorthernpartsofthestatebutreaches
itspeakofdevelopmentalongtheSierrafoothillsofthe
MotherLoderegionaswellasalongtheshadedwater
coursesoftheSacramentoandSanJoaquinValleysFree
born1949statesthattherangeofthisspeciesisalmost
entirelyoutsidetheperipheryoftheendemicmalariaareas
Thismosquitoisanefficientlaboratoryvectorofmalaria
buthasneverbeendemonstratedtobeacarrierinnature
AnophelespseudopunctipennisfranciscanusMcCrackenis
widelyscatteredinCaliforniaandisfairlyabundant
throughouttheSacaremntoandSanJoaquinValleysItis
verycommonintheadjacentfoothillsandaccordingto
Aitken1945reachesitsgreatestdevelopmentinsouth
ernCaliforniasouthoftheTehachapiMountainsandalong
thecoastFreeborn1949reportsthatitisthecommonest
speciesfoundinareasthemouthsofriversentering
thePacificwherethelarvaeoccurinenormousnumbersin
theshallowpoolsinthesandyarroyosAnophelesmaculi
pennisfreeborniAitkenoccursgenerallythroughoutNorth
AmericawestoftheRockyMountainsandreachesitspeak
ofdevelopmentinCaliforniawhereithasbeenfound
throughoutthestateHerms1919ab1920ab1929
Freeborn1926Aitken1937exceptalongthenorthern
coastbeingparticularlyabundantintheSacramentoand
SanJoaquinValleysItreachesthecoastinsouthernCali
forniafromSanLuisObisposouthwardandhasnever
beencollectedinthehotCoachellaandImperialValleysof
thesoutheasterncornerofthestateandalthoughfairly
commoninsouthernCaliforniagiveswaytoAfrancis
canusasthedominantanophelineoftheregionItappears
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thatthegreatestdensityofAfreeborniisreachedinthe
SacramentoValleywhileintheSanJoaquinValleyitfluc
tuatesfrommoderatetosparse
AltitudinalDistribution

Afranciscanushasadapteditselftovaryingclimateover
awideverticalrangeIthasbeencollected176feetbelow
sealevelinthehotCoachellaValleyRiversideCounty
therms1929andintheSierraNevadaat7300feetin
AlpineCountyCaliforniaAitken1939 Afreeborni
larvaeoccuroverawideverticalrangebeingfoundfrom
sealevelalongthesouthernCaliforniacoastornearsea
levelinthedeltaregionoftheSacramentoandSanJoaquin
riversuptoatleast5480feetatSierravilleSierraCounty
Herms1929Aoccidentalisisfoundatsealevelandin
thelowerelevationsoftheCoastRangesandApuncti
pennisisprobablyconfinedtothelowerelevationsofthe
foothillsapproachingtheSierraNevada

LARVALBIONOMICS

Aoccidentalisoccursinavarietyofaquatichabitats
alongthecoastanddisplaysapreferenceforimpounded
waterpermanentpoolslagoonsandpondedcreeksIthas
beentakenalongthecoastinsmallseepageareasfromhill
sideswateringtroughsandquietprotectedstreamsAit
ken1945 Itsometimesbreedsintensivelyinindividual
spotsandseldomoveranextensiveareaasdootheranophe
lines Freeborn1949Larvaeofthisspecieshavebeen
reporteddevelopinginwaterthatwasdistinctlybrackish
inthetidalcreeksoftheSanRafaelsaltmarshesMarin
CountyQuayle1906Larvaemayoccurinalmostcom
pleteshadebutitisbelievedthatAoccidentalisseemsto
prefermoresunlightthanAfreeborni

OntheotherhandApunctipennisappearstoprefer
shadeasitbreedsinpoolsofclearcoolwaterwhichare
usuallytobefoundinthebedsofwoodedcreeksthatare
slowlyevaporatingGreenalgaearefrequentlyaconstitu
entofthesepools

Afranciscanusinhabitsaridcanyonsandvalleyswhere
theimmatureformsfindidealconditionsforgrowthinthe
smallmovingstreamsandsidepoolsofrecedingriverscon
tainingarichgrowthofgreenalgaewellexposedtothe
sunAitken1945hasrepeatedlyobserveditinpools
muchtoowarmforAfreeborniorApunctipennisIthas
beenreportedtooasoccurringabundantlyindredger
pondsFreeborn1949reportsthatAfranciscanusisfound
inpoolsbesiderecedingstreamsparticularlythoseinfull
sunlightwithluxuriantgrowthsofgreenalgaeThelarvae
howevermayoftenbefoundinthemostaberrantloca
tionsFreeborn1949reportsthatworkersofthePublic
HealthServiceandNavyhavefoundlarvaedevelopingin
saltwater salinityequivanentto34and64percentsea
waternearSanDiegoCaliforniaHehastakenthelarvae
repeatedlyinopensemipermanentpoolsdevoidofvegeta
tioninornamentalfountainsinExpositionParkSanDiego
California

Afreeborniprefersclearfreshwatersunlitforapartof
thedayandhasbeenfoundinsmallpoolsandshallow
seepagewateranddrainageditchesfromricefieldsaswell
asalongtheedgesofirrigationditchesandcanalswhere
thereisweedgrowthShallowseepagesfromcarelessuseof
irrigationwaterseemtobeoneofitspreferredandpossibly
oneofitsmosttypicalbreedingplacesAlthoughusually
associatedwithsunnyorsemishadedplacesAfreeborni



larvaemaybefoundindeepshadeFreeborn1949reports
thatitbreedsinslightlybrackishwatersalinityequalto15
percentseawaterwhereveritsdistributioncarriesittothe
oceanWithinitsinlandrangeitisfrequentlyfoundin
desertpoolswherethetotalofsaltandalkalinityexceedthe
standardFreebornisoftheopinionthatbetweenanoption
ofwaterpollutedwithsewageorotherorganicmaterialand
dearcleanwaterthatisslightlyalkalineAfreeborniwill
choosethecleanersource

Asearlyas1917Freebornreportedonsomeobserva
tionsinthericefieldsoftheSacrementoValleywhichare
verysignificantandshouldbecloselyscrutinizedbythe
abatementdistrictsconcernedwiththecontrolofricefield
mosquitoes

Freeborn1917ap5statesThewateristurnedinto
thefieldsaboutJune1Themosquitoeshoweverhavebeen
breedinginavailablepoolssineMarchorsometimesearlier
Everymosquitodestroyedpriortotheirrigationoftherice
fieldsmeansthecuttingoffofitscountlessprogenythat
wouldotherwisebreedunmolestedinthefloodedfields

throughouttheSeasonThentooattheendoftheseason
themosquitoesbreedforamonthormoreinneglected
poolsafterthewaterisdrawnfromthefieldsproducing
theadultmosquitoesthatoverwinterandstartthenext
seasonscropItseemsplainthereforethatifoneardent
antimosquitocampaignwerewagedbeforethewateris
turnedintothefieldsinthespringandafteritisdrainedoff
inthefalltogetherwiththecontrolofoutsidepoolsduring
thefloodedperiodthatthemosquitoeslefttostarttherice
fieldgenerationsandhencethenumberofmalariacases
wouldbegreatlyreducedinnumberFreebornfurtherre
portsthatfiftypercentofthemalariamosquitoesarebreed
inginpoolsadjacenttothericefields

Similarobservationshavebeenreportedbyanumberof
otherinvestigatorsPurdy1925instudiesofCalifornia
ricefieldareasobservedmoderateorheavyproductionof
mosquitoesinnearbyseepagepuddlesandnaturaldrainage
ditchesandpracticallyabsentfromricefields Aitken

1945foundthatthegreatestproductionofanophelines
isnotinthefieldsproperbutinthedrainsseepagesand
overflowsaroundthefieldsInourstudiesofricefieldsin
ColusaCounty1949wefoundthatintheearlypartofthe
seasonAprilMayshortlyafterthefieldsarefloodedthe
drainageditcheswregenerallyfoundtobeproductiveof
verylargenumbersofmosquitolarvaeparticularlyCulex
tarsalisCoquillettandAfreeborniwhileadjacentrice
fieldsshowedfewlarvaebycomparisonThericefieldsdid
notbecomeinfesteduntilsometimelaterwhentherice
stooderectoutofthewaterItwasapproximately1520
inchesinheightandaffordedatthattimeconditionssuit
ableforoviposition

InstudiesofricefieldsintheButteCountytownsof
NelsonandDurhamPurdy1925foundthattheNelson
fieldsweretheonlyoneswhichfailedtoproduceanophe
linesalthoughtherewerebreedingplacesintheseepages
anddrainsandfurtherreportedtheywerealsotheonly
fieldsinwhichbluegreenalgae Tolypothrixexistedin
abundanceAitken1945madefurtherobservationsof
thericefieldsbetweenBiggsandRichvaleandreportsthat
noanophelinelarvaewerefoundinthefieldswhichcon
tainedanabundanceofTolypothrixThesoilintheNelson

1MarkosBG1949Unpublishednotesonstudiesof
ricefieldsinColusaCounty
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areawasahardpansothatnotsomuchfreshwaterwas
requiredtofloodthefieldsanditwasreportedthatthusthe
waterstandsforlongperiodsoftimeandbecomesstagnant
Tolypothrixmerelybeinganindicationoffoulingwater
Theotherfieldsstudiedhadacontinualinflowoffresh
clearwaterwhichwasidealforthedevelopmentofAfree
borni

TheBureauofVectorControlinstudiesofricefieldsin
StanislausCountyin1947observedthatricefieldswere
productiveofsignificantnumbersofAfreeborniafterthe
ricehademergedandstooderectfromthewaterthedensity
oflarvaeincreasedgraduallytotheendoftheseasonwhen
thefieldsbecamedryorweredrained

Inextensiveinvestigationscarriedoutin1949inColusa
Countywehaveobservedconsiderablevariationsinthe
densityofmosquitobreedingintwentyricefieldslocated
onfourspecificsoiltypesTherangeinthehighestdensity
ofmosquitolarvaeintheabovericefieldswasfoundtobe
from05larvaeandpupaeperdipinsomefieldstoashigh
as33perdipinothersThesesignificantvariationswere
foundtoexistinsomericefieldswhichwereunderconstant

irrigationandintheopinionofthewritercannotbeattrib
utedsolelytofoulingorstagnantwaterAlsothefluctua
tioncannotbeentirelyduetoactivityoflarvalenemies

Purdy1920quotesworkbyDrMetzReprintNo
549fromPublicHealthReportsAugust81919showing
thatAnopheleslarvaewillthriveonnonlivingorganicfood
ofvariouskindsmainlyofvegetableoriginThusitwould
seemwellnighimpossibletocontrolproductionofAno
phelesbyanypracticabletreatmentofthelarvalfoodsup
plyinasmuchasthisfoodiscomposedofagreatvarietyof
microscopicorganismsbothplantandanimalHereports
furtherthatiftheorganismbekilledorremovedthenon
livingorganicdetrituswillsufficeforthelarvalfoodsupply
Purdy1920approximatedtheamountoflarvalfood
availableindifferentwaterwherebreedingofmosquitoes
mightbeexpectedorwasactuallyinprogressHefound
thatthewidevariationsinlarvalproductionnotedinthree
situationsduringtheseasoncouldnotbeexplainedonthe
basisofdifferencesinlarvalfoodsupplyThusthelarval
foodsupplybeingaboutequalinquantityandcomparable
inkindinricefieldsinseepagepuddlesandindrainage
ditchesisevidentlynotresponsibleforthegreatdiscrep
ancyinnumbersoflarvaeThediscrepancyisnotentirely
duetoactivityoflarvalenemiesbecausethesearemost
numerouswherelarvaearemostabundantandleastnu
merouswherelarvaearepracticallyabsent

Thedistributionoflarvaewithinricefieldcheckshas
receivedtheattentionofseveralinvestigatorsAitken
1945reportsthatalthoughlarvaearemainlyfound
aroundthemarginstheymayalsooccuratconsiderable
distancesfromthechecksandarenotnecessarilyassociated
withalgaeHeobservedthisconditionintheNelsonand
Richvalefieldsinspiteofthefactthattheseparticular
fieldsdidnotnormallyproducemanyanophelinesasdem

2MarkosBG1947RicefieldstudiesinStanislaus
CountyCaliforniawithreferencetomosquitoesinmanu
script

SPurdyWC1920Aprogressreportonbiological
investigationsofCaliforniaricefieldsrelativetomosquito
breedingChicoCaliforniaApril1920Unpublished
onfilewiththeBureauofVectorControl



onstratedbyPurdy1925TheBureauofVectorControl
asaresultofintensivestudiesonthedistributionofmos

quitolarvaeinricechecksStanislausCounty1947and
ButteCounty1949hasobservedthatAfreebornilarvae
andpupaearenotconfinedtotheedgesbutaregenerally
welldistributedthroughoutthechecksAmoredetailed
reportonthisstudywillbemadeinthenearfutureand
willpresentactualmeasurementsoflarvaefromtheedges
ascomparedwithmeasurementsfrommidfieldduringtwo
seasons

Afewstudieshavebeenmadetoshowthecorrelation

ofdensityofricetothepresenceofanophelinesFreeborn
1917bstatesthatitisknownthataheavyanduniform
growthofricegrowingwelluptothecheckproducesrel
ativelyfewmosquitoeswhileasparsestandwithirregular
growthatthechecksgenerallybreedsanophelinesinlarge
numbersWehavefoundduringtheseasonof1949in
plotsofdenseandsparseplantingsattheBiggsRiceEx
perimentStationthatlarvaeappearfromtwotothree
weeksearlierinthedensericeplotsthaninthesparserice
Howeverwhenthesparsericeplantshadstooledoutwhich
ricewilldowhenthinlyplantedAfreebornilarvaeappear
inconsiderablenumbersandwerejustasabundantasinthe
denseorthickstandsofriceIngeneralwehavefound
thatvariationsinthedensityofthericeplantswithin
normalfieldlimitshadnoapparentinfluenceonthenumber
oflarvaethatdeveloped

Inregardtothespeciesofanophelinesfoundinricefields
Freeborn1917breportsthatthemostprevalentspecies
areAoccidentalisnowbelievedtobefreeborniandA
pseudopunctipennisnowfranciscanusInatwoyearstudy
wehaveobservedAfreebornitobebyfarthedominant
anophelineinricefieldsinStanislausCountyin1947
ButteCountyin1949andColusaCountyin1949We
havefoundAfranciscanuslarvaeandpupaein1949injust
onericefieldandininsignificantnumbersTheauthorhas
beeninformedthatinsomesectionsoftheSacramento
ricefieldareasthereverseistrue

HermsandGray1944offersomeinterestingsugges
tionsinrelationtothecontrolofanophelinesinricefields
Theyreportthatchangesinthephysicalcharacterofthe
waterinthericepaddiesmayeffectabeneficialchangein
thespeciesofmosquitoeswhichwillbreedthereinThey
haveobservedinCaliforniathatinricefieldswherethesoil

isrelativelyporousandaconsiderableamountofwateris
requiredforricecultureAfreeborniadangerousvector
ofmalariabredfreelyOntheotherhandinricefields
wherethesoilisdenseclayAfreeborniareeitherabsent
orrelativelyfewinnumbertheprevalentmosquitoesbeing

4MarkosBG1949 RicefieldstudiesinButte

CountyCaliforniawithreferencetomosquitoesinmanu
script

5MarkosBG1949Therelationofdenseandsparse
riceplantingsinricefieldstotheprevalenceofmosquito
larvaeinmanuscript

6PersonalcommunicationtotheauthorfromMrRichard

FPetersSeniorVectorControlSpecialistBureauof
VectorControl
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CulextarsalisandApseudopunctipennisnowfrancisca
nusHermsandGray1944statefurtherthatinclay
fieldsevaporationwithoutappreciableseepagelossconcen
tratesthemineralcontentofthewateruntiltowardtheend

oftheseasonitisquitestagnantaconditionwhichisun
suitedtoAfreeborniIfthereforethericepaddiesin
Afreeborniregionsweremorecarefullypreparedpriorto
plantingandclaybentoniteorsimilarmaterialswereadded
toporoussoiltoreduceseepagelossthebreedingofdan
gerousmalariavectorswouldbeminimizedandthesavings
inwaterrequirementswouldprobablyoffsetthecostof
remedialworkTheauthorsconcludethatinotherareas

thisschememightnotoperatesuccessfullybutitshould
bepossibletomakesomechangesnaturalisticcontrolin
theecologicalconditionofthericefieldssoastoeliminate
orminimizetheproductionofthelocaldiseasevectors

ThecontrolofanophelinesandothermosquitoesinCali
forniaricefieldsismadedifficultbytheextensivenessofthe
areasinvolvedAccordingtoFreeborn1917athesum
merof1912sawthefirstcommercialplantingofricein
CaliforniaatBiggsButteCountyintheSacramentoValley
whichtotaled1400acresHefurtherstatesthattheano
phelinesoftheSacramentoValleyfindtheiroptimumbreed
inggroundsinthefieldsfloodedforricecultureandas
aresultmosquitoeshaveincreasedindirectproportionto
thegrowthoftheindustry estimatedacreageofricein
1917was80000acresItisofinteresttomentionthatthe
estimatedacreageofricefor1949wasapproximately
300000acres

OVERWINTERING

NosignificantdataontheoverwinteringofAocciden
talisinCaliforniahasasyetbeenreportedandAitken
1945isoftheopinionthatitisquiteprobablethat
breedingmaygoonataslowrateduringthewintermonths

AttemptsonthepartofAitken1945tofindthelarvae
ofApunctipennisinthenorthernSanJoaquinValleyin
themiddleofDecemberwereunsuccessfulthussubstantiat
ingtheearlierobservationsofHerms1929andFreeborn
1926 HesuggeststhatalongthecoastApunctipennis
maycontinuetobreedanddevelopslowlythroughoutthe
winter

InregardtotheoverwinteringofAfranciscanusFree
born1929isoftheopinionthatinnaturebreedingcon
tinuesthroughouttheyearinthewarmerpartsoftherange
whiletheadultfemaleshibernateintheregionwithacold
orcoolseasonAitken1945reportsthatDrWC
Reevescollectedonemaleandtwofemalesthelatterwith
matureoveriesinRiversideFebruary171940

DrBernardBrookmanoftheHooperFoundationUni
versityofCaliforniahaspresentedtheauthorwithsome
interestingunpublisheddatabasedonhiswintercollections
ofAfranciscanusinKernCountyaslistedbelow

BrookmanBernardAssistantSanitarianR US

PublicHealthServiceHooperFoundationUniversityof
CaliforniaUnpublishedfieldnotes



DateofObservation

121947
121148

121748
11749
12449

12849
22249
32449

StagesofAfranciscanuscollected

Larvae2nd3rd4th
Adultsengorgedgravid

2females2males
Larvae2nd3rd
Larvae4th
Larvae3rd
Adultsengorged2females
Adultsgravid2females
Adultsgravid2females
Adultsgravid 2females

Itappearsevidentinthelightoftheabovedatathat
severalgenerationsareproducedbyAfranciscanusatleast
initssoutherlyextension

SEASONALINCIDENCE

ItisbelievedthatApunctipennisisrelativelymore
numerousintheearlysummerwhereasAfreebornis
relativelymorenumerousinlatesummer

TheseasonalincidenceofAfreeborniintheSacramento
ValleyofCaliforniahasbeenwelldiscussedbyFreeborn
1932 Hestatesthatthespringflightandsubsequent
ovipositionoftheoverwinteringfemalesAmaculipennis
MeigennowfreebornAitkenisreflectedintheappear
anceofthelarvalgenerationinFebruaryThehazardsof
lifetowhichthislarvalgenerationisexposedsuchascold
andfloodingarealsodemonstratedintheirrapiddecline
throughMarchandAprilbeforetheemergenceofthefirst
adultsinlateAprilorearlyMayAccordingtoFreeborn
theMarchAprildepressionmarkstheinterimbetweenthe
timewhentheoverwinteringfemaleshaveovipositedand
diedandtheemergenceofthefirstbroodadults

Judgingfromthetrendofthelarvalcollectioncurvethe
numberofadultsshouldmountprogressivelyfromMayto
SeptemberThedisappearanceofadultsduringmidsum
merlastofJuneJulyandmiddleofAugustmustbe
fromothercausesthancessationofbreedingAccordingto
Freeborn1932theonlylogicalsolutionwouldseemto
bethatalthoughthelateJuneandJulyadultswereableto
livethethreeorfourdaysnecessarytolaytheireggsthey
werenotabletowithstandthedimaticconditionslong
enoughtobuildupapopulationastheyareabletodo
earlierinJuneorlateSeptember

Someinterestinginformationonthesocalledhibernating
formispresentedbyFreeborn1932Inanexamination
ofahundredexamplesofthismigrantformnotonewas
foundwhichdevelopedeggsbeforeJanuaryasaresultof
nutritionreceivedTheyareactivethroughouthtewinter
particularlyonwarmdaysDuringtheperiodofsemi
hibernationthemosquitoesarepronetobiteinwarm
buildingsorevenintheopenonwarmdaysorevenings
Howevertheirattackisfitfulandmightbedescribedas
nibblingratherthanbitingFreeborn1949Thewinter
nibblinghoweverisconducivetomalariatransmissionin
heatedhomesInFebruarytheycommencetobiteviciously
eitherbydayornightafterwhicheggproductionand
depositionfollowshortlyPurdy1925hasalsoobserved
thattheadultsareactiveandbiteviciouslyintheearly
springThesecondweekinMarchgenerallymarkstheir
completedisappearanceandfromthatdateuntiltheemerg
enceofthefirstbroodinlateAprilorearlyMaytheentire
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populationofAmaculipennisnowfreeborniisinthe
larvalstageFreeborn1932

Freeborn1932statesthatduringOctoberandearly
Novemberthesocalledprehibernationformsthatappear
haveastrikinglydifferenthabitusfromthesummerand
springformsAccordingtoAitken1945thespecimens
ofAfreebornicollectedinthefalltendedtobesomewhat
largerthanthespringforms476mmascomparedwith
454mm

Itappearsthatincreasedhumidityhasaprotectivein
fluenceonthelongevityofAmaculipennisnowfreeborni
keptatconstanttemperaturesbutataconstantof80F
noamountofrelativehumiditycanprotectthemforthefull
lifespanofamonthFreeborn1932Itispointedout
thatthelethaleffectmaybecausedbyeitherafataltem
peratureorbydesiccationoftheinsectsbodyTheability
ofaparticularspeciestoretainabsorbedwaterinthepres
enceofexistingsaturationdeficienciesundoubtedlyex
plainsthevariabilityofresistanceofthedifferentspeciesto
desiccationaccordingtoFreebornThelengthoflifeof
Amaculipennisnowfreeborniandothervectorsof
malariahasimportantbearingontheirabilitytotransmit
thedisease

FLIGHTRANGE

Freeborn1949reportsthatthefallportionofthe
migrationofAfreebornisinthenatureofaninfiltration
whilethespringemergenceanddistributionflighttakeson
theappearanceofaseriousflightofsaltmarshmosquitoes
bothinnumbersandintheviciousbitinginbroadday
lightThemidseasonflightrangewhichwouldexcludethe
migratoryflightsoftheoverwinteringfemalesisgenerally
restrictedtoamileradiusMalesareseldomtakenmore
thanaquartermilefromtheirbreedingplaces

Nocarefulworkhasbeendoneontheflightrangeof
AoccidentalisandFreebornreportsthatheavyconcentra
tionsofthespeciesarealwaysassociatedwithcontiguous
breedingareasAsregardsAfranciscanustheflightrange
isbelievedtobelimitedtorelativelyshortdistancesnot
inexcessofamile

INTERBREEDING

Duetoalackofdiscretiononthepartofthemaleor
female theauthorisuncertainastowhichsexisrespon
sible weareconfrontedwiththeproblemofinterbreed
ingAitken1945indicatesthatcertainareasareknown
whereinterbreedingbetweenAoccidentalisandAfree
bornprobablymaybetakingplacesuchasinthevicinity
ofStanfordUniversityinCaliforniaandinMontanaand
alsoinColumbiaItisknownthatoverlappingoccursIn
theregionfromSanLuisObisposouthtoVenturaAocci
dentalisandAfreebornioccurtogetherBothhavebeen
takenatthesametimeunderthesamebridgeatStanford
UniversitybyAitken1945

MrRichardFPetersin1942foundlarvaeofAfree
borniandAoccidentaliscoinhabitingsidepoolsofstreams
duringthesummerinSanLuisObispoandMorroBay

FEEDINGACTIVITIES

Aoccidentalishaslittletendencytoenterhousesand
seldomifeverbitesmanTheobservationsofHerms1921

8PetersRF1942Unpublishedfieldnotes



andothersinCaliforniaindicatethatApunctipennisisto
beconsideredasocalledporchmosquitobecauseitdoes
notreadilyenterhousesFreeborn1949isoftheopinion
thatApunctipennisapparentlysuffersfromclaustrophobia
Howeveritattacksviciouslyoutofdoorsanditiscol
lectedfrequentlyinshedsbarnsandotherouthousesA
franciscanusalsoseldomentershousesandrarelyifever
attacksmanOntheotherhandAfreeborniispersistent
infindingitswayintohousesItisconsideredtobeaper
sistentbiterindoorsatduskandafterdarkandthisisone
ofthecharacteristicswhichundoubtedlymakesitsoim
portantasamalariavectorWehaveobservedrecentlyin
ColusaCountythatAfreeborniadultsmaybecomepestif
erousandbiteintheopenindirectsunlightparticularly
towardtheendofthericegrowingseasonduringAugust
andSeptemberwhenthelarvaereachtheirheaviestdens
itiesIthasbeenshownthatAfreebornialsoshowscon
siderablepreferenceforbloodofdomesticanimalspartic
ularlydairyandbeefcattle

SELECTIVEOVIPOSITION

InthecourseofstudiesinTehamaCountyCalifornia
HermsandFreeborn1920foundpoolsfromwhichthere
constantlyemergedintheonecaseAquadrimaculatus
nowfreeborniandintheotherApunctipenniswithno
mixtureofthespeciesThusthesepoolsweretherefore
classifiedasquadrimaculatusfreebornipoolsorpuncti
pennispoolsFromgeneralobservationsinonestudythe
aboveauthorsnotednoretardationindevelopmentor
diminutionintheexpectednumbersofAquadrimaculatus
freebornialthoughfoundtobebreedinginapuncti
pennispoolTheauthorsconcludethatspecificbreeding
placesareduetoselectiveoviposition

TYPESOFEGGS

Aitken1945reportsthathehasfoundthreetypesof
eggsthroughouttherangeofAfranciscanusinCalifornia
atalltimesoftheyearandinthesamelocalitiesThefirst
typewasdescribedbyHermsandFreeborn1920floats
verticallyinthewatersuspendedbytheactionofsurface
tensiononacollarlikefringeofexochorionitsfloatsbeing
depressedfunctionlessandjoinedtogetheronthedorsal
surfaceoftheeggThesecondtypedescribedbyHerms
andFrost1932ismoretypicallyanophelinewithfunc
tionalfloatswhicharelateralbutrollovertheedgesThe
thirdtypeconsistsofbatchesofeggslaidbysinglefemales
whichshowallstagesofvariationbetweenthetwoforms
mentionedaboveAccordingtoAitken1945individual
femalesmaydepositanentirebatchofverticaleggsorof
horizontaleggsoranassortmentofintergradingforms
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THEECOLOGYOFCULEXMOSQUITOES

ByBERNARDBROOKMAN

SanitarianRHooperFoundationSanFranciscoCalif

Italreadyhasbeencalledtoyourattentionthatthe
ecologyofmosquitoeshasbeendiscussedmanytimesduring
pastmeetingsofthisAssociationandthattheattackagainst
mosquitoesforthemostparthasbeenbasedonaknowledge
oftheirbiologicalcharacteristicsActuallythereisnoother
reasonableapproachBeforewecanevenstartthinking
aboutabatementmeasureswemustknowwhatspeciesare
presentinourrespectiveareaswhethertheytransmitdis
easeorannoyusorourdomesticanimalsbytheirfeeding
habitsandabundanceinwhatsortofplacestheymaybe
foundduringwhatseasonsoftheyeartheyaremostnu
merousandactiveinwhatstagesoftheirlifecycletheymay
bemosteasilyandeconomicallycontrolledandothersuch
factorsUndoubtedlymostofyouhavegonethroughthis
processofreasoningandareusingyourknowledgeofthe
biologyofmosquitoesineffectingtheircontrolHowever
thereisthetendencytoforgethowdependentweareupon
dataobtainedbyscientificobservationalmeanstoattain
thepracticalenddesired namelyreductioninnumbersof
mosquitoestoalevelwheretheynolongertransmitdisease
orconstituteapest

InCaliforniafivespeciesofCulexareimportantenough
tomantowarranttheirabatementFirstandforemost

amongtheseisCulextarsalisaprovenvectorofencephalitis
apestofmananddomesticanimalsandperhapsthemost
widespreadandabundantCulexinCaliforniaTheother
speciesareimportantprimarilyaspestsalthoughCulex
stigmatosomamayalsopossiblyserveasatransmittingagent
ofencephalitisInmostplaceshoweveritisnotasnu
merousasCtarsalisTheotherspeciesCquinquefasciatus
CpipiensandCerythrothoraxarepestsonlyinlimited
areasoftheStatebutthereisnodoubtthatwhereverthey
occurabundantlytheymaybethesourcesofmanycom
plaintsOtherspeciesofCulexinCalifornianeednotbe
consideredhereeitherbecausetheyarerareorbecausethey
donotordinarilyfeedonmanordomesticanimalsForthe
sakeofcompletenessCulisetaincidensandinornatamaybe
includedinthisdiscussionastheyareabundantthroughout
Californiaandmaybecomepestiferousattimesandastheir
habitsingeneralaresimilartothoseofCulex

Obviouslytodiscussindetailallthatisknownofthe
ecologyofCulexandCulisetawouldtakemoretimethanis
availableThusIwouldprefertomentiononlyafewper
tinentfactsregardingcertainofthespecieswithparticular
emphasisonCtarsalis

Succesfulcontrolofmosquitolarvaedependsfirstand
foremostuponaknowledgeoftheirhabitatsWehave
foundthatinthecaseofCtarsalisjustaboutanycollection
ofsurfacewaterifquietoratleastnotmovingtoorapidly
mayserveasabreedingplaceBates1949listsnineteen
generaltypesofnaturalaquatichabitatsthroughoutthe
worldinwhichmosquitolarvaeoccurasurveyoftheliter
atureindicatesthatCtarsalisthroughoutitsrangeinNorth
Americamayoccurintenoftheseasfollows

1FromtheCommunicableDiseaseCenterPublicHealth
ServiceFederalSecurityAgencyAtlantaGeorgia
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APermanentorsemipermanentstandingwater
Freshwater

1Largemarshesormarshyzonesinlakes
2Smallpondsormarshyareasintheopen
3Specialsituationssuchasspringfedpools
4Specialchemicalconditionssuchaspeatbogs
5Swamps
6Forestpools

Brackishwater

7Brackishmarshesandswamps
8Smallaccumulationsofbrackishwater

BRunningwater
9Openstreamsinassociationwithvegetation

CTransientgroundpools
10Transientgroundpoolsintheopen

InadditionalthoughBatesdidnotincludeartificialcon
tainersinhislistthisisanimportantsourceofCtarsalis

InKernCountywehavefoundthataquatichabitatsof
mosquitosfallintofourteenmoreorlessdistinctecological
typesThesemaybeoutlinedasfollows

IEarthlinedcontainersnaturalorartificial

aVarioussizeswatertemporarytosemipermanent
notmovingperceptiblyusuallystagnantvege
tationmorefrequentlyemergentcommonlyasso
ciatedwithirrigationcanalsditchesborrow
pitsimpoundmentsirrigationsumpsground
poolshoofprints

bVarioussizeswatersemipermanenttopermanent
standingorflowingemergentvegetationalgal
matsfrequentlywiththicktarscumeffluentfrom
oilwellsoilsumpsgroundpoolssloughs

cLargeexpansesoffloodedlandwatertemporary
tosemipermanentmorefrequentlywithemerg
entvegetation irrigatedpastureswasteland
coveredwithirrigationtailwaterduckclubs

dMarginsofcanalsandstreamswithflowing
waterlarvaeinquieteddiesalgalmatsand
emergentvegetation

eVarioussizeswatertemporarytosemipermanent
effluentfromcesspoolsandsewerfarmswater
carryinglargequantitiesoforganicmaterialfrom
humanwastes groundpoolsditchesirrigated
fieldssettlinganddryingbedsinsewerfarms
Varioussizeswatertemporarytosemipermanent
containinglargequantitiesofvegetablewastes
kitchendrainswashwatersumpsinvegetable
packingplantswinerywastes

gResidualpoolsinstreambedssandybottom
maintainedbyseepageusuallysunlitandcon
tainingalgae

hVarioussizeswaterusuallypermanentwithlarge
quantitiesoforganicwastesfromdomestican
imals barnstableanddairydrains
Cespoolsdeepstraightsidedusuallynearlycom
pletelycoveredovercontaininghighlyconcen
tratedhumanorganicwastes
jSemipermanenttopermanentmarshyareaswater

fromartesianwellsorpermanentstreams

f
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IIArtificiallylinedcontainersconcretewoodmetal
glasscrockery

kVarioussizeswatersemipermanenttopermanent
standingusuallynotcontainingvegetationother
thanalgaecommonlyurbanalsoruraldomestic
maybeassociatedwithagriculturalpractices
cansjarscemeteryurnspansbarrelsirriga
tionstandpipesandvalvehousingsdrinking
troughsfordomesticanimals

1Concretetankswithpermanentwateroftenwith
decorativeplantsandfish ornamentalponds
swimmingpools

mConcretecontainerswithtemporarytosemiper
manentwaternovegetation catchbasinscul
vertsstreetguttersconcretesumps

IIITreeholes

Ctarsalislarvaehavebeencollectedineveryoneofthese
habitatsexcepttreeholesInanyantitarsalisprogramwe
musttakesuchinformationintoconsiderationsinceal
thoughCtarsalismorefrequentlyinhabitsgroundpools
largeenoughnumbersofadultsemergefromjarscans
crocksbarrelsfishpondsdrinkingtroughsandother
similarplacestomakeitimportantthatthesenotbeover
lookedThereforetheinspectorsmustbetrainedtoex
aminecarefullyeverypossibletypeofwatercollectionIn
urbanareashemustbeasmeticulousastheAedesaegypti
inspectorandasskilledindiscoveringhiddencontainers
andsmallgroundpoolsInruralareashemustinspectevery
collectionofwaterwhateverthesizeaswellasallartificial
containers

Cstigmatosomalarvaearefoundinartificiallylinedas
wellasearthlinedcontainersandinwaterspollutedwith
animalwastesaswellasnonpollutedwatersItisinterest
ingthatinearlierreportsthisspecieswasdifferentiated
biologicallyfromCtarsalisonthefactthatitdidnotoccur
inpollutedwatersandthatinrecentyearsithasbeengiven
thecommonnamebandedfoulwatermosquitoActually
inourcollectionsinKernCountyitoccurredonly16
ofthetimeinpollutedwaters

AllofyouareprobablyfamiliarwiththehabitsofC
pipiensandCquinquefasciatusandtheirpreferencefor
artificialcontainerandfoulwaterhabitats

CerythrothoraxprimarilyisafieldmosquitoThelarvae
arefoundmostfrequentlyinmarshyareascontainingtules
andtheadultsusuallyremaininthevicinityoftheirbreed
ingplaces

ThecommonspeciesofCulisetaoccurinnearlyallof
thehabitatsinwhichCtarsalismaybefoundInsomeparts
ofCaliforniatheymaybeparticularlyabundantinsuch
artificialcontainersasdrinkingtroughsandconcretepools

IthasbeenshownbyReevesWashburnandHammon
1948workinginKernCountyin1945thatCtarsalis
ismosteffectivelycontrolledintheaquaticstagesThose
authorsfoundthatalthoughresidualdepositsofDDTon
theinsidewallsofchickenhousesandothermanmaderest
ingplacesreducedthepopulationofmosquitoesinsuch
shelterstherewaslittleifanyeffectonthetotalpopula
tionofCtarsalisintheareaThereasonforthesefindings
appearstobethatarelativelysmallproportionofCtar
salisadultsentermanmadeshelterstheyseemtoprefer
naturalrestingplacesSofarasweknowCpipiensand
Cquinquefasciatusaremorecloselyassociatedwithman
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thanisCtarsalisanditwouldseemthatDDTresiduesin
adultsheltersmightbeanimportantadjunctintheir
control

Aknowledgeofeffectiveflightrangealsoisimportantin
acontrolprogramsinceitisnecessaryattimestokeep
mosquitoesfrominvadinganareafromanoutsidesource
InthecaseofCtarsalisandCquinquefasciatuswehave
foundinourstudiesthatindividualsmayflyasfarastwo
andonehalfmilesbutthatthegreatestproportionofre
leasedmosquitoestendstoremainwithinamileofarelease
pointorinnatureabreedingplaceofmoderateextent
Howeversuchresultsareapplicableonlyinthelimited
areaandundertheparticularconditionsoftheexperiment
andwecannotassumethatthesamefigureswillapplyto
otherareasordifferentconditionsPopulationpressure
causedbytheemergenceofgreatnumbersofadultsfrom
anextensivebreedingareamightresultinmassmigrations
ofwelloveramileasthemosquitoeshuntforfoodsuit
ableshelterandnewovipositionsites

Theseasonaloccurrenceandperiodofactivityofour
speciesofCulexdependinlargepartonclimatethuswe
cannotsetforthanyhardandfastruleswithregardtothe
presenceofanygivenspeciesfortheStateasawholeAs
anexampleCtarsalisispresentinallstagesthroughout
theyearinKernCountyHoweveradultactivitypractically
ceaseslateinDecemberanddoesnotcommenceagainuntil
FebruaryorMarchdependingonthetemperatureThus
thereisaperiodofamonthormoreofrelativeinactivity
duringwhichthefemalesmaymovearoundonwarmer
daysApparentlythereisnotacompletehibernationBy
Apriladultsareactivelyfeedingmatinganddepositing
eggsByJuneorJulythepopulationhasreachedapeak
andremainsatahighleveluntilSeptemberoreveninto
OctoberFollowingthisthereisadeclineinnumbersof
allstagesaswellasinadultactivityIncomparisonactivity
ofCquinquefasciatusstartslaterinthespringandthe
adultpopulationcontinuestoincreaseinnumbersandtobe
activemuchlaterintheyearthandoesthatofCtarsalis
Howeveritceasesitsactivityduringthecoldestperiodjust
asdoesCtarsalisIncontrasttothesespeciesbothCuliseta
incidensandCinornatacontinuetofeedandtolayeggs
throughoutthewinterThisannualcycleofabundanceand
activitywhichdiffersforeachspeciesofmosquitoalso
variesfromareatoareaInthenorthernpartoftherange
ofanyspeciesofCulexactivitymayoccuronlyduringthe
warmermonthstherestoftheyearprobablybeingspent
bythesurvivingfemalesinhibernationThusthiscycle
mustbedeterminedforeachareainwhichweareworking
Bydeterminingwhenaparticularspeciesofmosquitofirst
becomesactivewecouldgetanearlystartincontrollingthe
firstbroodandprobablywouldbeabletoreducethepopu
lationfortherestoftheyearAlsocontrolmeasuresshould
notbestoppeduntilthefemaleshaveceasedlayingeggs
inthefallorwinter

Manyotherpointscouldbediscussedhereiftimewere
availableSufficeittosaythateachspeciesofCulexand
Culisetainwhichweareinterestedhasitsownbiological
peculiaritiesandthatthesemustbedeterminedareabyarea
beforeeffectiveeconomicalcontrolcanbeaccomplished

ThespecificdistinctnessofCstigmatosomaandC
tarsalishasbeenamatterofcontroversyforalongtime
ManyofyouhaveheardDrFreeborn1941statethathe
believesthatCtarsalisandCstigmatosomaarebuteco
logicalvariantsofonespeciesandthathehasseentarsalis



andstigmatosomacomeoutofthesameeggraftItismy
opinionthatCtarsalisandCstigmatosomaaredistinct
speciesalthoughcloselyrelatedMorphologicallytheyare
quitedifferenthoweverasisthecaseofallorganisms
thereisacertainrangeofstructuralvariationwithinwhich
theindividualsofeachspeciesfitandinsomecharacters
thereactuallymaybesomeoverlappingbetweenthetwo
speciesThisisparticularlynoticeableincertainpartsof
CaliforniawhereIamtoldtypicalCtarsalisadultsmaybe
rearedfromlarvaeidentifiedasCstigmatosomaandvice
versaPersonallyIhavenotencounteredsuchdifficulties
inseparatingthetwospeciesastheyoccurinareasof
SouthernCaliforniainwhichIhaveworkedHoweverwe
mustcometotheconclusionthatcertainmorphological
characterswhichhavebeenusedtodistinguishthesemos
quitoesforexamplethepositionofthesubapicaltuftof
thelarvalairtubearesufficientlyvariabletobeunreliable
inidentificationForthemostpartthemaindistinguishing
charactersoftheadultsmaleterminaliaventralabdominal
markingspresenceofalineofwhitescalesonlateralaspects
oflegsinCtarsalisarequitestableandwithalittle
experienceitispossibletoidentifyspecimensaccurately
InthecaseofthelarvaeEBThurman personalcom
municationhasrecentlypointedoutacharacteronC
stigmatosomawhichIbelieveisquitereliableforseparat
ingthatspeciesfromCtarsalisThisisthepresenceof
conspicuousblackspinulesonthedorsalandapicalpartof
theanalsaddleThesearelackinginCtarsalisAnother
factorwhichleadsmetobelievethatthetwospeciesare
distinctistheirdistributionBothspeciesoccuronthe
WestCoastandasfareastasUtahInthisareatheyare
frequentlyfoundinthesamelarvalhabitatatthesame
timeFurthereastCtarsalisoccursaloneAlsoCtarsalis
isfoundabundantlyinthewesternandcentralpartsof
MexicoasfarsouthasMexicoCitywhereasCstigmato
somacontinuesonsouthbeingcommoninsouthernMexico
andCentralAmericaandhavingbeencollectedinPanama
andVenezuela

ThebiologyofCstigmatosomahasnotbeenstudied
thoroughlyInKernCountylarvaehavebeencollected
fromMarchuntilOctoberandfromourfiguresappearto
berelativelymoreabundantinAprilandJunethanatother
timesoftheyearAsmentionedpreviouslytheyareocca
sionallyassociatedwithCtarsalisOutof880larvalcol
lectionscontainingCtarsalis10412 alsocontained

Cstigmatosoma
Onthebasisoftheirmorphologyanddistributionandthe

factthattheymaybefoundtogetherinthesamehabitat
wherevertheirdistributioncoincidesIhavecometothe
conclusionthatthetwospeciesaredistinct
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ThurmanEBPersonalcommunication

MrSmithIthinkitisveryeasytoseethatanyoneof
thespeakerscouldhavetakenuptheentiretimeallotted
forthissymposiumIthinkalsothatifweopenedthe
discussionupforquestionswewouldtakeupevenmore
timeSincetimeisextremelylimitedIllwindupthis
symposiumbyquotingastatementfromHermsandGrays
MosquitoControltotheeffectthatitisentirelyprobable
thatprogresstowardeffectivecontrolofmosquitoeswill
fromnowondependincreasinglyupontheextensionand
applicationofbiologicalknowledgeIdontknowhow
manyquestionsweveansweredheretodayIthinkwecan
besurethatweveraisedmanymorethanweveanswered
Ithinkthissymposiumhasbeenaverydistinctchallenge
toeachandeveryoneofusengagedinmosquitocontrol
Achallengefirsttomakeuseofthepresentknowledgeof
mosquitoecologyandsecondtocontinuetosupportad
ditionalresearchintomosquitoecologyThankyouvery
much

MrKimballThankyouEdSmithforthatsymposium
Imustsaythissymposiumhasleftmeabsolutelyspeechless
ItdoesIthinkemphasizetheabsolutenecessityofasIcall
ittheentomologicalapproachtomosquitocontrolandit
bringsouttomethesimplicityofthemanagementsideof
ourdistrictprogramIhaveoftensaidwejustcantget
alongwithoutanentomologistinourdistrictirrespective
ofthepeculiaritiesofthatspeciesofthehumanrace

ArtGeibhasdroppedoffafewextraprogramsforthose
whodonthappentohaveonetheyllbeatthedeskhere
AndIcertainlywanttocomplimentArtonthewonderful
jobofgettingtheprogramstogetherandactuallygetting
downtoaverypresentableprintingjobwhichtomeisthe
wayofsellingtheprogramtoagenciesthatarenottoo
familiarwithourprogramForinstanceourownHealth
Officerbecauseitwasinthisshapetooktimetoreadit
andrecommendedthatoneofhisstaffattendthemeetingon
thatbasisIwouldlikealsoatthistimejusttoremind
youofourexecutivemeetingrightaftertheendofthe
sessionandIwouldliketorequesttheextraattendanceat
thismeetingforconsultingpurposesiftheypossiblycan
stayofMrGrayMrDahlMrMulhernMrBuchanan
MrGeibandMrRaleyIfyoucanpossiblystaywithus
itwillmakeourcommitteemeetingveryquickWelltake
afiveminuterecess

MrKimballThenextsymposiumisscheduledforone
hourandthirtyfiveminutesandIthinkwehavelessthan
anhourtosqueezeitinsowellstartrightoutwiththe
introductionofthesymposiumThePlaceandScopeof
EliminativeControlActivitiesinCaliforniaMosquitoCon
trolTheModeratorisTDMulhernVectorControl
SpecialistBureauofVectorControllocatedatFresno
Tommy

MrMulhernSeveralofthepeoplewhoaretospeakon
thissymposiumcametoseemeduringtheintermissionand
suggestedthattheynotbecalledinconsiderationoftheway
thetimehadgoneoverIaskedthattheyallspeakandthat
theymakeitasbriefastheymightlikewellallattempt
todothatandwemaybeabletoletthechairmanadjourn
thismeetingontimeTherearemorethingshappeningthis
afternoonafterwegetthrough
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Nowwheneverabigredfireenginerollsrapidlydown
thestreetthepeopleonthestreetsareinspiteofthem
selvesmoreorlessthrilledandIthinksomethingofthe
sameimpressioniscreatedbyyourprettyredandyellow
greenandbluejeepssomebodysgoingtohaveapinkjeep
someofthesedaysImwaitingtoseethat butthepeople
whoseethatredfireengineoftenoverlookthefactthata
realcompanyhasdonemostofitswork itspendsmostof
itstimeandeffort tryingtokeepfromthenecessityof
havingthatequipmentrollandthesamethinkistrueof
theforwardlookingmosquitoabatemeitdistrictTheyare
spendingagooddealoftheirtimeandagooddealoftheir
efforttryingtomakeitunnecessarytorollthosejeepsand
dothatsprayingThefirecompanymustdependforthe
successofitsworkoneducationtoteachpeoplehowto
avoidfiresonregulationtohandlethepeoplewhowillnot
betaughtandofcourseonproperconstructionIthink
wehaveaverysimilarsituationwiththemosquitowork
Byeducationbyregulationbyproperconstructionwecan
reducetheneedforsprayingNowbecauseyouuseso
manyjeepsbecauseyouhavetodosomuchsprayingin
Californiapeoplehavegainedtheimpressioninagreat
manyplacesthatallofCaliforniamosquitoworkisspray
ingyetwhenyoudigintowhatisbeingdoneinthedif
ferentdistrictsyoufindoutthattherehasbeenforalong
timequitealotofattentionpaidtothemorepermanent
methodsofmosquitocontrolandifyouwillstopforjust
aminuteandconsiderwhatwevefacedinthewayofin
creasedacreageincreasedpotentialmosquitocontrolprob
lemareasyouwillseethatwemustifwearegoingtobe
completelysuccessfulinourobjectivesfindsomewaytodo
thisjobotherthanbysprayingNowinattemptingto
developthispanelImveryfranktosaythatIhadalotof
helpfromthepeoplewhoaregoingtospeakonthepanel
indevelopingtheoutlineandwefinallyarrivedatthe
thoughtthatweshouldattempttopresentthematerialin
awaywhichwouldfittheseveralbroadtypesofmosquito
controlwhichisnecessarilybeingpracticedinCalifornia
sowehaveseparatedourdiscussionreallyintofivesections
orcategoriesoneofthosebeingpermanentcontrolon
tidewaterareasthesecondbeingpermanentcontrolinirri
gatedlandsfloodedcontinuouslyandthethirdbeingper
manentcontrolonlandsfloodedintermittentlyagaina
subjectpermanentcontrolinriverbottomareasandthen
permanentcontrolonindustrialresidentialorotherpri
vateproperties

Nowwehopewemaybeabletoreserveevenalittle
timefordiscussionatthecloseofthepresentationsowith
thatlittlebitofintroductionwewillgointothepresenta
tionsbytheindividualswhowillparticipatestartingwith
MrGrayandweveaskedhimtogiveyouabroadob
jectiveviewofmosquitocontrolmethodsandprocesses

MrGrayThankyouMrMulhernIhavebeenjust
slightlynettledduringthecourseoftheConferencebya
ratherobviousfactthatsomeofyouhaveheardthewords
thatIhavesaidbutyouhavenotlistenedtowhatIsaid
Wellhavethemkiddingmealittlebitaboutpermanent
controlanditisnotalwaysapplicableYoudidnothearme
saythatThereductionofwatertothelowestextentprac
ticablewaswhatIactuallysaidnowyoucannotfinditprac
ticabletocutthewateroutofricefieldssoletsunderstand
whattermsweareusingandthelimitationsofsomeofthe
generalitiesIputoutNowthesearegeneralitiesalsowhich

IamgoingtogiveyouIhavetriedtoputthemprecisely
sothattherecanbenomisunderstanidngastowhatIam
sayingIamgoingtoreaditpartlyforspeedandpartlyfor
exactness

ABROADOBJECTIVEVIEWOFMOSQUITO
CONTROLMETHODSANDPROCESSES

ByHAROLDFGRAY
EngineerManager

AlamedaCountyMosquitoAbatementDistrict

Theprimarypurposeofallmosquitocontrolmeasures
istoreduceorminimizethenumbersofmosquitoesina
particulargeographicalareaToaccomplishthispurpose
wemayuseoneofthreeprincipalmethodsofattackor
combinetwoormoremethodsaccordingtocircumstances
Basicallywemay1eliminatecurtailorunfavorably
modifytheavailableproductionwater2wemaykill
theimmatureaquaticforms eggslarvaeandorpupae
or3wemaykilladultsThesemeasuresmaybeapplied
1againstadiseasevectorspeciesonlyspeciessanita
tionor2againstapestvarietyforpreventionofeco
nomiclossortopromotepubliccomfortor3against
allmosquitospeciesinanareaaccordingtothespecific
requirementsofaparticularsituationortheeconomic
meansavailableortheaestheticandcomfortstandardsof
thepeople

Therearetwobasiccriteriabywhichmosquitocontrol
methodsarejudged1theymustbeadequatelyeffective
fortheirintendedpurposeand2theymustbeeconom
ical thatistheymustbeawithintheabilityofthe
beneficiariestopayblessincostthanthevalueofthe
healthoreconomicgainsinvolvedctheleastexpensive
methodintheendshallbeused

Astothechoiceofthethreeprincipalmethodsvarious
factorsmustbeevaluatedSomuchdependsuponthe
ecologyandthehabitsoftheparticularspeciesofmos
quitoestobecontrolledthatavalidchoiceofmethodcan
beobtainedonlyafteranentomologicalappraisalofthe
speciesinvolvedandanengineeringestimateofrelative
costsandpracticability

Ingeneralundertemperateclimateconditionsandin
areasofaverageorbetterthanaverageeconomicproduc
tivitytheeliminationordrasticreductionoftheareaof
mosquitoproductionwaterisultimatelybothmoreeffective
andmoreeconomicalthananyotherpossiblemethod
Supplementarylarvicidalmethodsaregenerallynecessary
butbecomelessnecessaryasthewatereliminativemeasures
arecompletedTheuseofadulticidesthenbecomesun
necessaryexceptinemergenciesorspecialsituationssuch
ascemeteries

Methodsfortheeliminationofmosquitoproduction
waterwillvarywiththetopographyofthegroundthe
amountandseasonaldistributionofrainfallandtheex
tentandtypeofapplicationofwaterforirrigationorin
dustryDogmaticstatementsastowhatcanorcannotbe
doneareeitherimpossibletomakeorilladvisedButa
fewgeneralizationscanbeoffered

Completeeliminationofproductionwatermaybeim
practicablethereforeweaimatitsreductiontotheleast
practicableareawithinreasonablecostsAtthatpoint



weshouldnexttrytoapplythosemeasureswhichwill
maketheresidualwaterunsuitabletomosquitoproduction
Salinificationcontrolledfloodingandrefloodingconstant
levelfloodingwithGambusiapropagationarejustafew
suggestionsinthisfieldofoperationsWehavenotade
quatelyexploredandexploitedsuchopportunitiesformos
quitocontrolAlsoIdoubtthatwehaveadequatelyex
ploredandexploitedthepossibilityofusingpumpsboth
stationaryandportableinreducingtheareaofmosquito
productionwater

Todependuponinsecticidesformosquitocontrolunder
temperateclimateconditionsandparticularlyinCalifornia
astheprimarycontrolmeasureisaseriouserrorbutitis
alsoamistaketofailtousethemadequatelyandeffectively
intheirproperplaceassupplementstoeliminativepro
ceduresMuchingenuityhasbeenappliedinthissector
someofitprobablymisdirectedinemphasisandsome
validideaswhichhavebeenbroachedinthepastarestill
notacteduponToomuchthoughthasbeengiventoecon
omyinmaterialsandnotenoughtoeffectivenessinresults
TheDDTresistantmosquitoistheunfortunateendprod
uctAndbecauseofhighlaborcostsmoreattentionprob
ablyneedstobegiventotheconceptsofaccessibility
convenienceandtheoveralltimefactorininsecticide
applicationsandintheinspectionalservicestodiretthem

FinallywehaveadulticidalmethodsAdequateelimina
tivemethodswithsupplementallarvicidalmethodsshould
makeadulticidalmeasuresunnecessaryButweallmake
mistakesweallhavefailuresofinspectionweallattimes
experienceunusualandunforeseenconditionsWewillno
doubtcontinuetoneedadulticidestocoverupourmistakes
andourfailuresbutweshouldlimitexceptinspecial
conditionsouradulticidalmeasurestocoveringupour
mistakesanddificiencies

MrMulhernItsoundslikeHaroldhasmadeagood
startonkeepingthosefiresoutofAlamedaCountyWeve
askedJackKimballtotalkalittleon

PROGRESSOFELIMINATIVEWORK

INTIDEWATERAREAS

ORANGECOUNTYCALIFORNIA

ByJACKHKIMBALL

ManagerOrangeCountyMosquitoAbatementDistrict

INTRODUCTION

Theeliminationofunnecessarymosquitobreedingsources
hasamajorplaceinthecontrolprogramoftheOrange
CountyMosquitoAbatementDistrictespeciallyinthe
tidewaterareasalongitsfiftymilesofoceanshorelineThis
Districtwascreatedlatein1947andincludessome777
squaremilesofareawithinOrangeCountywithapopula
tionof200000personsElevenincorporatedcitiesare
withintheboundariesoftheDistrictAlthoughtheDistrict
hashadonlytwoyearsofoperatingexperiencethepattern
ofmosquitobreedingandpossiblepermanentcontrolmeas
uresinthetidewaterareashasalreadybecomeapparent
TheDistrictapproachtothisproblemcanbestbesum
marizedbyitsthreeobjectivesthefirsttwoofwhichhave
beenattained1Learningtheproblem2Preparation
ofdataforsimplifiedpresentationoftheproblemand3
Thedeterminationofthemosteconomicalsolution
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LEARNINGTHEPROBLEM

Inappraisingthetidewaterbreedingproblemacoordi
natedprogramofentomologicalstatisticsoperationalex
perienceandengineeringanalysishasbeenfollowedDur
ingthepasttwoyearsEntomologistJohnGShanafeltJr
hasmadeconstantobservationsandcollectionsofthese

mosquitoesandhascoordinatedtheirecologywithphysical
factorssuchastemperaturerainfallstormwaterrunoff
habitatandtidalfloodingsDistinctpatternsofbreeding
habitathavebeendevelopedforAedestaeniorhynchusand
Aedessquamigerandareshownonthelargecoastalstrip
mapingreenandredrespectivelyThesetwospecieshave
notbeenfoundbreedingonthesameareasThetaeniorhyn
chushavebeenfoundonlyonsaltmarshareassubjectto
floodingbyextremehightidesThesquamigerhavebeen
foundonlyonsaltmarshareasisolatedfromtidalfloodings
byelevationorbytheconstructionofdykesdamsroadsor
otherimprovementsThefloodingoftheseparticularsalt
marshareasbystormrunoffproducesthebreedingsource
desiredbyourAedessquamiger

CyclesofAedestaeniorhynchusbreedingduring1948
and1949followedcloselythecyclesofmonthlyhightides
withfirsthatchesoccurringinMayandcontinuingevery
monththroughSeptemberLocationofbreedingsources
wascompleteandtreatmentbylarvicidingwith2DDT
oilsolutionbymeansofhandsprayersandpowersprayers
mountedonourtwoweaselswassatisfactory

ThebreedingsequenceofAedessquamigerontheother
handhasbeenfoundtoberelativelyunpredictableand
constantinspectionoftheseareasisrequiredeverymonth
oftheyearThisconclusionwasdrawnfromsadexperience
duringthespringof1949FourthinstarlarvaeofAedes
squamigerwerefirsttakenonFebruary111949andwere
collectedfromtimetotimeuntilApril25thAlthough
larvicidingtreatmentswereeffectiveontheknownbreeding
spotsmanysourceswereundiscoveredsinceadultAedes
squamigerwerecollectedfromHuntingtonBeachCosta
MesaandseveralotherinlandcommunitiesaslateasJune
31949OnSeptember23rdanotherplagueofadult
squamigerwasdiscoveredinHuntingtonBeachThesource
ofthisflightwastracedtoanearbyreclaimedsaltmarsh
areathathadbeenfloodedbyoilwelldrillingoperations
andcoincidentlybyabreakinthebankofanirrigation
drainageditch

Intensiveinspectionswerebegunfollowingthefirst
seasonalrainsearlyinNovemberandcontinuedatweekly
intervalsinordertofindandeliminateanynewoutof
seasonhatchesofAedessquamigerThefirstrainssoaked
intothegroundonthelargerknownbreedingsourceshow
everfirstinstarlarvaewerefoundatthemouthofasmall
canyonjustnorthofSanClementeonNovember61949
Rainwaterfromlaterrainsfloodedthelargersaltmarsh
areasextendingfromNewportBeachintoLosAngeles
Countyandfirstinstarlarvaewerefoundthroughoutthese
areasonDecember28thSeveralplotswereselectedfor
untreatedcontrolsandarebeinginspectedandrecordskept
ofthedevelopmentofthelarvaeThebalanceofthebreed
ingareasarebeinglarvicidedasrapidlyaspossibleusing
twoweaselsequippedwithpowersprayersforthelarger
floodedareasandhandsprayersforthespottedareasAt
thepresenttimethesquamigeratSanClementehavejust
aboutreachedthepupastagethreemonthsafterhatching
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Inthelargersaltmarshareasthelarvaevaryfromsecond
tofourthinstar

Operationalexperienceinthetidewaterareasbythefield
crewsunderthesupervisionofourDistrictForemanArchie
Perkinshasprovidedtheinformationneededforthedeter
minationofpossiblemethodsofcontrolDetailedknowl
edgeofeverysquarefootofthetidewaterareacharacter
isticsofspecificbreedingsourcesmethodsofaccesssafety
ofheavyequipmentandoflarvicidingtechniqueshasmade
possibleevaluationofwhatcanbedonewithavailable
equipment

Theentomologicalstatisticsandtheoperationalexperi
encehasbeencoordinatedwiththeengineeringanalysisof
existingstormwaterandirrigationdrainageproblemsand
theuseofthetidewaterareabyindustryandrecreationto
givethisDistrictapreliminaryappraisalofourtidewater
breedingproblem

PRESENTINGTHEPROBLEM

Beforeaneconomicsolutiontotheoveralltidewater
breedingproblemcanbeconsideredtheproblemmustfirst
bepresentedtoallpartiesinterestedandeconomically
involvedBesidestheDistrictStaffandtheDistrictBoard
ofTrusteesothergovernmentagenciespropertyowners
andindustrymustbeinformedofanycontemplatedim
provementsTodothisusehasbeenmadeofalargecoastal
stripmaprecentlypreparedbytheOrangeCountyPlanning
CommissionfromanaerialphotographicmapOnthismap
thelimitsofthetidewaterbreedingareasinOrangeCounty
havebeenindicatedwithAedestaeniorhynchusandAedes
squamigerbreedingsourcescoloredgreenandredrespec
tivelyAsecondmapoftheentireDistricthasbeenpre
paredtoshowthelocationsofthetidewaterareasandto
illustratetheeffectoftheAedesmosquitoesonthepopula
tioncenters

DETERMININGTHEECONOMICSOLUTION

Theeconomicsolutiontothemosquitobreedingproblem
inthetidewaterareasofOrangeCountyhasnotbeendeter
minedasyetPresentmethodsofcontrolbylarviciding
havebeeneffectiveandhavenotbeencostlyortootime
consumingSincethisDistricthasbeenoperatingonlytwo
yearsitispossiblethatwehavenotexperiencedabreeding
seasonwhereoptimumecologicalconditionswouldrequire
anexcessiveexpenditureoftimeandmaterialsAtanyrate
mefeelthattheaverageannualcostofcontrolbylarvicid
ingindudingcapitalinvestmentinspecialequipment
shouldbecomparedwiththeaverageannualcostofper
manenteliminativeworkoveradefinitenumberofyears
Thisperiodhoweverdependsontheprobablenormalim
provementofthetidewaterareasbyrecreationalinterest
industryandbyresidentialdevelopments

SincethecoastlineofOrangeCountyhasalwaysbeen
Californiasmostdesirableoceanplaygrounditistobe
expectedthattheexistingsloughsandmarsheswillsoonbe
convertedintoyachthaborsandbeachresortsInfactde
tailedstudiesofUpperNewportBayareunderwaybythe
OrangeCountyHarborCommissionGeneralplansforall
theremainingtidewaterareasareunderstudybytheOrange
CountyPlanningCommisionandbytheOrangeCounty
CoastAssociation

Itisourpresentconclusionthatcurrenteliminativecon
trolactivitieswillbelimitedtoimproveddrainageand
flushingofthetidewaterareasandthatpermanentcontrol

measureswillbecoordinatedwithfuturedevelopmentof
thisareabyotherinterest

MrMulhernWhenIfirstwroteErnieCampbellhe
reallytookmetotaskforthewayIhadthethingsetup
andparticularlyfornotdemandingawholedayforthis
permanentcontrolaspectandIcanagreewithhimasto
theimportanceofthethingbecauseIreallybelievethatfor
thefuturewevegotofgetintoitmoreandmorebutthe
Conferenceofcoursehadtodealverydecidedlywiththe
immediateproblemssowehadbetterbesatisfiedwiththe
shorttimeWeveaskedErnieifhewouldtakeaboutthree

minutestotellusaboutpermanentcontrolbyditchingto
providefreecirculationoftidalwatersErnie

MrCampbellWellIdontknowthatItookhimto
taskfornotdevotingadaytoitbutjustpointedoutthat
itcouldcertainlyconsumeadayAndsofarwehaveprac
ticeddrainageofcoursesinceitsthesimplesttypeof
controlWehadononeoccasionabout250acresinto
whichweputaround90feetofhandditchingperacre
Wevariedthatonanotherareaofabout900acresweput
in5500feetoflargecanalabout40feetperacrealong
handditchwithatidefloodgatewhichwefloodedonce
amonthTherewerevariousreasonswhywedidthatthey
workedoutverynicelyWehadanotheroneabout450
acreswhereweputinashortlargecanalandaweirdtype
ofgatetoallowjustaminimumoffluctuationandthats
workedverynicely

ThethingthatIthinkisofagreatdealofinterestisthis
areawherewehadthe250acreswideopenoursoilisa
littledifferentfromthatofthelowerbaywheretheyhave
moreofasilttypesoilWehavewhatthesoilspecialists
callmuckapeatlikematerialWeditchedthatmarshopen
andwedidnthaveanybreedingthereforyearsbutit
wasnttoolongbeforewediscoveredthatourlittlerandom
handlaidditcheswerelyingonthehighgroundandinthe
interveningspacestherewasthelowgroundThatdidnt
botherustoomuchuntillastfallwhenwediscoveredwe
weregoingtohavetodosomethingaboutitWemade
arrangementsforthetrenchholetypeofmachinethathas
abouttwopoundspersquarefootofbearingsurfacetocome
inandditchitopenTheownerhadtooverhaulhisrigand
bythetimeitwasreadyhisfarmcustomerswerecalling
forhismachinesowetoldhimtoforgetaboutituntilthe
springItwasAprilwhenwegotinthereandthatmarsh
whichbeforehadnthadanybreedingonitatallwasvery
heavilyinfestedwithlarvaebetweenourlittlehandditches
sowethenhadtosprayitandthenwecutitopenwith
thesetrenchholeditchesandofcoursewewonthaveany
moretroublethereThatwastwentytwoyearsittookus
todothat

MrMulhernThelarvaeapparentlyeventuallydeveloped
resistancetoditchesMrJonesisgoingtotellussomething
aboutpumpsystemsandtheapplicationofcontrolled
refloodingsystemsforhandlingsaltmarshmosquitoeson
apermanentbasisMrJonesisSuperintendentofthe
MarinCountyMosquitoAbatementDistrictPaul

MrJonesWellImnotdoingmuchonfloodingcontrol
overthereImeanfloodingcertainareasandthengetting
ridofthewaterandtryingtogetridoftheeggsthatway
butIhavealittlememorandumhereofwhatwevebeen
tryingtodooverthereforIthinkthirtyfiveyearsIvebeen
atittwoyearsandafterlisteningtoeverybodyhereforthe
lasttwodaysIfigureImanamateuratitbutImtrying
something



PERMANENTCONTROLWORKOFMARIN

COUNTYMOSQUITOABATEMENTDISTRICT
ByGPAULJONESSuperintendent
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MrMulhernWellitseemstomethatDynamiteDick
fromUtahwhodidsomesuccessfulmosquitoworkwith
dynamitereportedtouslastyearalsoreportedblowinga
streamlinerpassengertrainoffthetrackssomeplaceand

SinceitsorganizationtheMarinCountyMosquitoAbate ImgladtohearthatMrJonesdidnthaveanyexperiences
mentDistricthasstressedpermanentcontrolThisper likethat

manentcontrolworkhasconsistedofdrainingthepotholes Wellnowonlythreeofourspeakershavetodowith
andlowplacesintheopenmarshandencouragingthe thesaltmarshaspectsofthisproblemThatisnoindication
farmingofmarshlandsThislattermethodhasbeenac thatwethinkthesaltmarshaspectsareanylessimportant
complishedbyfinancingonethirdofthecostofallculverts thanthefreshwateraspectsbutprobablyitisanindica
andautomatictidegatesAftertheirinstallationallnec tionthatweallfeelthatthepeopleworkinginthesalt
essarymaintenanceworkisdonebytheDistrictOnthe marshareasarealittlebitbettersatisfiedthattheyhavethe
replacementoftheseculvertsandtidegatestheDistrict permanentsolutionsprettywellinmindatleastwhereas
furnishesallthelaborandpartofthecostOncetheopen intheirrigatedareastherearealotofuswhofeelthat
marshhasbeenreclaimedandplantedtohayorgrainthe thereisstillplentyofquestionastowhatwecando
larvicidingisdoneinthedrainditchesonlyWhereopen successfullyinthewayofpermanentcontrolSoingoing
marshhasbeenreclaimedforpasturesomesmallpondsmay intotheirrigatedareasitsquiteunfortunatethatyoucome
havetobelarvicided prettywelldownattheendoftheprogrambecauseIthink

Thecontinuedfarmingofmarshlandcausestheground DickSperbeckfeelsthatprobablysomeofhisthunderhas
toloseitsoriginalmoistureandwhenthishappensthe beenprettyeffectivelystolenHoweverwellaskDickto
groundshrinksandsettlesTheCorpsofEngineershave tellussomethingabouttheworkinthericeareastheper
foundthatsomemarshgroundinourdistricthassettledas manentfloodareas

muchas4or5feetThissettlingofthegroundincom MrSperbeckIhaveapaperhereentitledRiceFieldbinationwtihthesiltingofthetidalsloughsandbayflats AnophelineControlandformuchofthismaterialIamhasmadeitimpossibletocompletelydrainthemarsh indebted toMrHerbHermsourentomologistwhoprat
groundbeforedamagehasoccurredtograinandpasture ticallylivedinthosericefieldsalllastsummerandwhohasToavoidthisdamagepumpsoflargecapacityhavehadto gottentogetheralotofgoodfirsthandinformationEvibeinstalledIntheDistrictthereare14ofthesepumps dentlyalltheseanophelineshaventreadalltheoldbooksTwoofthesepumpsareownedbytheDistrictandareused so they dontlive up toalltheoldideasItisofcoursenot
topumpfloodedpasturelandTheyareoperatedwhen thelacetoreadthispaperIllleaveitandthosewhoarefourthinstarlarvaeandpupaearefoundIftheland interested initI thinkmay enjoyitmorewhenyouarein
ownerswantthepumpsoperatedbeforethistimetheypay yourofficeonarainydayinacomfortablechairthenyou
forthepower canreadaboutwhatwehavedoneinthepastthreeyearsOnedifficultywiththeoperationofautomatictidegates intheSutterYubaMosquitoAbatementDistricttotrytohasbeentheremovingofsiltfromthegatestothemain controlwhatIbelieveisoneofourgreatestproblemsItidalsloughsInmostcasesthegroundissofttoosoftfor thinkitissoseriousthatthefuturesuccessoftheabatement
theuseofthedraglineandafloatingdredgeristooex districtsintheSacramentoValleyhingesentirelyupona
pensiveThisworkhasbeendonebyhandlaborand markedlyeconomicalandfeasiblewayofcontrollingricesometimeswiththeuseofahighpressureportablepump fieldanophelinemosquitoesRecentlywehavestartedusingditchingdynamiteforthis
jobOurlimiteduseofdynamitehasconvincedusthatwe Lastyearwehadnomosquitoesintheareaofanycon
havehitonasolutiontotheproblem sequenceuptothefourthofJulyWecancontroltheAedes

Theninconnectionwithourpermanentcontrolwork mosquitoesTheyaretoughWehaveplentyofthemin
wehaveencouragedthefarmersinthedistricttoapplyfor theSacramentoValleytootheyarenotfoundonlyinthe
financialaidfromtheUSAgricultureConservationAsso SanJoaquinValleyWehaveplentyofthosebutweknow
ciationThisagencyisinterestedinconservationpractices whattodoaboutthemItsjustacaseofalotofhardwork

andtheybasetheirhelpespeciallyonditchworkandlevee andgoingoutandgettingthembutwhenyoudoagood
recappingontencentspercubicyardforsoilthatismoved jobonthoseyouthenhaveallofyourworkspoiledbya
Wefindthatifthewinterrainsareallowedtoremainin terrificinfluxofCulextarsalisstartingaboutthefirstof
themarshesbehindtheleveesforalongenoughtimeto Julyandlastingforamonthatleastandthentheanophline
damagethecropseitherpastureorhaylandwegetapretty pickingrightupwheretheybegintodwindleandcoming
goodsourceofmosquitobreedingByencouragingthe ininswarmsintotheareaAsonefellowputitwhenone

farmerImeangoingtotheextentofdrawingmapsand ofourmen heevidentlywantedtoshowthatheknew

writinglettersandthengettinghissignatureonthereand somethingaboutmosquitoes whenhetoldthemabout

puttingthethingthroughIvefoundthattherewasalotof mosquitoesbotheringthemoutonhisranchthisfellow
workinourdistrictinthelasttwoyearsthatwegotaccom spokeupandsaidAretheyanophelinemosquitoes and

plishedalongpermanentcontrollinesthatwejustdidnt theotherfellowsaidHellIdontknowtheyarethebiting

havethemoneytoputoverinanyotherwayandthisjob kindSoweevidentlyhavebeenapproachingthisthing

oftryingtotalkthefarmerintospendingmoneyhismoney fromthewrongangle

onsomethingthathecantseemuchbenefitfromsometimes ForthreeyearswehavebeenaerosolingbyplaneBythe
isatoughjobWehaveafewprojectsovertherethatIve waywehave orthelastseasonwehad approximately
workedoninthelastcoupleofyearsandItellyouIve 60000acresofriceinthetwocountiesmostofitwithin
talkeduntilImblueinthefacetogetthemoverWell theboundariesoftheDistrictWehavebeenaerosoling

thatsabouttheextentofmyreport thosericefieldsbyplaneatatimewhenweconsideredthe



anophelinelarvae wedisregardedtheculicinewejust
hadtotakethose wereatapeakbecauseitwastoo
expensivetohavetolarvicidewhichwehavefoundout
youwouldhavetodoapproximatelyeverytenorfourteen
daysbecausereinfestationtakesplacethreeorfourdays
afterwehavekilledthelarvaeYoucankillthatgeneration
oflarvaebutitsbeinningtodawnonus isthatone

generationoflarvaeworththe7500orsothatittakesusto
coverthericeonceWevehadtheanophelineadults
emergingbeforethatwehavethememergingafterandas
farasthepeopleareconcernedIdontthinktheynoticethat
onegenerationismissinginthereSoforthatreasonweare
goingtoapproachitfromadifferentangleandIthought
itwassomethingnewandcometofindoutsomebody
thoughtofthisanglebackin1907orsomewherethatifwe
domoreworkonthatweaklinkthelinkbetweenthe
overwinteringanophelinemosquitoesandthenewgenera
tionoflarvaethatshouldbetheweaklinkinthewhole
cycleoftheanophelinemosquitoSowearegoingtocon
centratewithmoreintensiveinspectiontodiscoverwhere
theseanophelinelarvaeareandtospraythemandkillthat
generationasfaraswecangoNowifwehaveagoodwet
springtheresgoingtobeanawfullotofwatertocontend
withbutIbelieveassomeofthespeakershavestatedthis
afternoonthatitisthemostpracticalwayandwellget
moreforourmoneyfromitIthinkatthistimethatisall
IwillsayandasIsaythereisalotofgoodinformationin
hereandIcanbragaboutitbecausemostofitbelongsto
HerbHerms

RICEFIELDANOPHELINECONTROL

WHENISTHEBESTTIME

ByTHOMASMSPERBECK
ManagerSutterYubaMosquitoAbatementDistrict

INTRODUCTION

Oneofthebiggestproblemsifnotthebiggestinthe
SutterYubaareaisthecontrolofthericefieldmosquitoes
AnophelesfreeborniandCulextarsalisOurcontrolopera
tionsusingaplanebegininthefallwhenadultAfree
borniappearmostbothersomeandwhenthelarvalpopula
tionseemstobeatapeakBecauseoftheexpensewecan
useaplaneonlyonceoverafieldapplyingaDDTthermal
exhaustaerosolTheworkisexpensiveandalthoughwe
havereducedthecosttolessthan20centsanacrewecan
affordtodoonlyalimitedamountofcontrolonthe60000
acresofriceinthetwocounties

Thereforeweareseekingamoreeconomicalandeffective
methodofcontrolTheonetreatmentofricefieldsbyplane
cannotpreventtheescapeofsomeadultsbeforethework
beginsSincefirstinstarlarvaerecurwithinafewdaysthe
adultsthatlateremergemustbeaerosoledwithtruckequip
mentaddingtotheexpense

SOMEQUESTIONSONTHELOCALPROBLEM
Perhapsthereisaweaklinkinthelifecycleofthe

ricefieldmosquitoControldirectedatthatpointcouldcon
ceivablypreventtheestablishmentoflarvaeinricefields

Springlarvalcontrolhasbeensuggestedandtriedbyus
onalimitedscaleatwhichtimetheadultanophelinepopu
lationisatitslowestThiswouldseemtobealogicaltime
Atthattimeofyearhoweverthereisaconsiderableamount
offloodwaterseepageandrainwaterControlthenwould
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necessarilybeoveranextensiveareaWehopetofindout
moreaboutthisphaseoftheproblemthiscomingspring

Severalquestionshavepuzzledusconcerningthelarval
habitsanddevelopmentofAfreeborniinourparticular
areaWheredolarvaedevelopwhenricefieldsarenot
underwaterWhereareAfreebornilarvaeuntiltheap
parentbuildupinricefieldsinAugustandSeptember
AndwhendoesAfreeborniinvadericefields isitin

Augustorisitearlier
WiththesequestionsinmindourentomologistHerbert

Hermssetouttogatherinformationonspecificlarval
locationsinthespringandsummertheapproximatetime
whenlarvaeappearinricefieldsandthevegetativeappear
anceofricefieldsatthetimelarvaewerefoundWebe
lievethatwehaveatleastpartialanswersthatwillhelpus
inthefutureinthecontrolofricefieldmosquitoes

NATURALANDMISCELLANEOUSLARVALHABITATS

ThemainsourceofAfreebornilarvaeinthefallisrice
fieldsbutthefieldsareunderwateronlyforpartofthe
yearfromaboutthemiddleofApriluntiltheyaredrained
inSeptemberorOctoberSinceadultsareactiveinthe
earlyspringthereremainsaperiodofegglayingandlarval
developmentexcludingricefields

Byfrequentdippingintheearlyspringwefoundano
phelinelarvaeinriverbottomborrowpitsadjacenttothe
leveesonbothsidesoftheFeatherRiverroadditchesand
seepageandfloodwaterareasInsomeplacestheconcentra
tionwasheavierthanwefindlarvaeinthefallThefirst
anophelinelarvaewerefoundintheriverbottomsinlate
MarchandearlyAprilScatteredanophelinelarvaecanbe
foundearlierinrainwaterpoolsbutthiswasthefirstcon
centrationofanyconsequence

THERICEFIELDHABITAT

Thefirstanophelinelarvaewerenotfoundinricefields
untilafterthefirstofJune sixweekstotwomonthsafter

thefieldswerefirstfloodedInanoccasionalricefieldA
freebornilarvaeappearedwithinafewdaysafterflooding
May1Onelarvalsourceinparticularwasanoldfield
inwhichverylittlegroundpreparationhadbeendoneafter
lastyearsharvestLarvaewerehiddenundertulesandweed
growthalongtheedgesofthechecks

Foratleastamonthafterthefirstfloodingmostricefields
haveverylittleweedgrowthontopofthecontoured
checksThechecksareusuallybareunlesslastyearschecks
remainandthewatersurfaceisclearuntilriceshootspene
tratethrough

Afterricefieldsarecompletelyfloodedsothatexcess
wateroverflowsintodrainslarvaesoonappearinthetule
cloggedslowmovingdrainsManydrainsaredifficultto
spraySincetheyaredrainstheyadjointhelowcheckof
afieldwherelarvaenextseemtobecomeestablishedOther
partsofthefieldarethenaffected

TheappearanceofAfreebornilarvaeinricefieldsseems
tobedependentuponwhetherthereisenoughvegetative
growthalongthecheckstohideandprotecttheegglaying
femalesFromourobservationsAfreebornilarvaecannot
befoundreadilyinaricefielduntilthereisthisheavypro
tectivegrowthofoverhangingweedstulesandriceonthe
contouredcheckTofindanophelinelarvaeitisusually
necessarytodipunderthisgrowthandupagainstthebank



THEADULTPROBLEM

Generallyspeakingtheadultanophelinemosquitoismost
noticeabletothepublicinthefall AugustandSeptember

andthenduringthefirstwarmdaysofJanuaryorFebru
aryasthehibernatingfemalesleavetheirwintershelters
Fortheremainderoftheyeartheadultsdonotpresenta
problemButfromlarvalcollectionsduringthespringand
summerAfreebornadultsareapparentlyactivethenal
thoughtheyarenotbothersomeAccordingtoDrWC
Reevesadultanophelinesacquiremostoftheirbloodmeals
fromnonhumansourcesHefoundbyprecipitintestsof
adultanophelinestestedthatonlyasmallpercentagecon
tainedhumanbloodwhileabouttwothirdshadfedupon
horsesandcows

Culextarsalislarvaecanbefoundmuchearlierthan
anophelinelarvaeinricefieldsandasaconsequencethis
mosquitoisacontinualsummerproblemalthoughnot as

intenseastheanophelineproblem
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ofthecheckTheoverhangmaybetwoorthreefeetwide
overthewatersurfaceandseveralfeethigh

Somefieldsplantedlateremainedfreeoflarvaeintothe
midleofJulyamonthormoreaftertheearlierfieldshad
beeninfectedWhenweedsorricebecamethickuponthe
checkthenlarvaecouldbefound

CONTROLPROBLEMS

Sincethefallricefieldcontrolworkwasstartedherein
1946ithasalwaysbeenpossibletofindanophelinelarvae
inafieldwithinafewdaysaftertheairplanesprayinghad
apparentlydonea100controljobTheStateBureauof
VectorControlinexperimentsconductedbyMrHarvey
Magyherein1947demonstratedthatapintof5DDT
solutionperacreappliedbyplaneasathermalexhaustaero
solachievedpracticallya100killYetwithinfivedays
aftertreatmentlarvaerecurredWetriedvariousmaterials
andmethodsofapplicationthisyearinanattempttofind
anexplanationAftercheckingabout35fieldsfromoneto
ten10anddippingfrom10to250dipseachtimewecan
onlyoffersomeofourresultstogetherwithwhatwebelieve
tobethereasons

Atfirstthissummerwebelievedthataftercontrolopera
tionsthereremainedaresidualofsurvivinglarvaeprotected
fromthespraybyheavygrowthandalmostimpossibleto
findbydippingWiththisinmindwetriedspreaders
B1956andanOrthospreader sothatthematerialwould

penetratetotheshallowedgesofeachcheckButresults
remainedthesameWhenEmulsibleDDTwastriedresults
werestilljustaboutthesameLarvaecouldbefoundagain
withinafewdaysAlthoughonlyoneortwolarvaeand
sometimesnoneper100dipscouldbepickedupafterthe
planeworkthereisstillthepossibilitythataresidualfringe
ofsurvivinglarvaemayberesponsibleforthelarvalrecur
rencewithin4or5daysaftercontrolwork

Alsoaftercontroloperationsthissummerandfallwe
discoveredthatmanyadultanophelineandculicinemosqui
toesremainedinthefieldFrom1to6ormoreadultsper
linealfootofcheckcouldbefoundhiddenattheshaded

1ReevesWCPreliminarystudiesonthefeedinghabits
ofPacificcoastanophelinesJNatMalSocVolIIINo
41944

coolprotectedbaseofweedsandricenearthewatersedge
Theaerosolmaterialseemstobeabletopenetratethis
growthandkilllarvaebutapparentlyadultsareunaffected

Nodoubtsomeoftheadultsarethosethatemergeshortly
beforetheplanesworkbutothersweregravidfemales
Thereforeitseemslogicalthatanophelinefemalesresumed
egglayingaftertheplaneworkandthatrecurringlarvae
werethosethathatchedadayortwoaftertheplanetreat
mentIfthisisthecasethenricefieldcontrolworktobe
effectiveinthefallmustalsokilladultmosquitoesaswell
aslarvae

Triedasteststocontroladultsaswellaslarvaewere
variouspercentagesofDDTaerosolsprayemulsibleDDT
amixtureofDDTandDDDandLethaneandPyrethrum
wereaddedtoDDTInallcaseslarvaeappearedagain
withinafewdaysAsanadulticideandalarvicidean8Y3
DDTwitha2Pyrethrumanda2 Lethanemixturewas

appliedattherateofaquarttoanacreor167poundsof
DDTperacreStilllarvaereturnedandnumerousadults
remainedbehind

Earlysprayingofafieldwasalsotriedandthissamefield
receivedseveralapplicationswithnoclearcutsuccessinthe
preventionofalarvalbuildup

Itwouldseemthatfurtherworkisnecessarytofind
whethertheaditionofsomeinsecticideasanadulticideor
asbothanlarvicideandanadulticidewouldbeeconomically
andfinanciallypracticalsothatfallricefieldcontrolwork
byplanecouldbeachievedwithoneapplicationSpring
larvalcontrolworkseemstobetheotheralternative

MrMulhernThanksalotDickBobPortmanhassome
definiteideastocontributeonthesamesubjectofMosquito
ControlbyPermanentMeansorbyanymeansintherice
fieldareasorthemoredrlessfloodedareasBob

MrRobertPortmanSeveralofthegentlemenwhohave
beenuphereyesterdayandtodayhavecomplainedabout
losingtheirthunderWellwereattheendoftheprogram
andhavelostalotandwhenyouhavetotalkafteraman
likeSperbeckandthinkalmostthesamewayhedoesabout
theproblemyoudonthaveverymuchtosayIbelievebut
therearecertainthingsinregardtothericefieldsthatI
feelareveryimportant

DickMentionedthatwehaveAedesresultingfromthe
initialfloodingofthericefieldsandtheycanbecontrolled
andithasprovenquitesatisfactoryinmanyinstancesBut
wehavethisproblemofafewanophelinelarvaeshowingup
inthericefieldsgoingalongforaperiodoftimeandthen
suddenlythereproductivepotentialofthesemosquitoesis
greatlyaccentuatedInfactIhavesomeslidestoshowyou
andyoumaybesurprisedtoseehowrapidlytheyrise

Nowtodateallwehavebeenabletodointhericefields
istouserepetitivemethodsofcontrolthatislarviciding
Itwouldbepossiblethatagroundaerosolcouldbeusedif
youcouldgettothericefieldstohelpcontrolsomeofthese
adultsbutwecantgettothericefieldsIthastobeby
planetreatmentandplanetreatmentiscostlybecausein
steadofafewthousandacreswehavealotofthousandsof
acresWehaveabacklogofinformationastothelifecycle
oftheanophelinemosquitoesbutwestillhavealotof
informationtofindoutyetTheresanophelineallupin
thatricecountryandjustaboutthetimeyouthinkthe
anophelinearegoneyourcollectingstationswillstartbuild
inguponthefirstwarmdayWheretheycomefrom



wellthatsaquestionthatwedontknowWedoknow
thattheymoveandhowtheycanmoveinafewdaysfrom
adistancethatsbeenaparentlycleanofthembeforefor
severalmonthsandwheretheycomefromisaproblemwe
havetosolveAlotoftheworkthathasbeendoneonthe

ricefieldstothecontrolofthericefieldmosquitohasbeen
doneasregardstrialanderrorfromthebestinformationwe
haveandsomeofithasbeendoneonsomewishfulthink
ingbecausewedidnthavefacts

EdwouldyoushowthoseslidesSlidesshown
NowDrMarkoscarriedoutsomeextensiveexperiments

orresearchworkinthericefieldsintheupperSacramento
ValleythispastseasonandIveobtainedthisinformation
fromhimWeknowthisinformationinageneralwaybut
untilyougetitdownonapieceofpaperanddrawachart
youdontreallyknowwhatyouhaveathandThelefthand
sideofthescalerepresentsthenumberofanophelinelarvae
andpupaepertwentydipstherighthandsiderepresents
theheightofriceininchesYounoticethatatthefirstof
Junewehaveafewlarvaeinthericefieldsthensuddenly
towardtheendofJulytheystartincreasingsothatfrom
practicallynothing oneortwointhefield youwillfind
thatbythemiddleofAugustthereareclosetotwohundred
intwentydipsNowthatmaynotsoundlikeverymany
mosquitoescomparedtoapasturebutwhenyouhave
50000acresofricefieldsandifyoucanfigureouthow
manydippersfulthereareineachricefieldyoucangetan
ideaofhowmanymosquitoeswehaveThenforsomeun
knownreasonthesemosquitoesdropdowninreproductive
potentialtowardtheendofAugustandthenshootup
againTheirreproductivepotentialapparentlyfollowsthe
growthofthericeasyounoticebythecurveoftherice
lineThedotshererepresentfirstandsecondinstarano
phelinelarvaebecausethecurveuphererepresentinga
totaloflarvaeandpupaemaynotgiveyouatruepicture

Thelarvaeincreasefromaboutninetyertwentydipsto
overtwohundredintheshortspaceofaroundtendays
Thenwhenthericefieldsaredrainedthatputsanendto
thetnHowhighthatwouldgonobodyknowsbecause
nobodyletsthericerunthatlongNextslideplease

IncooperationwithDrMarkoswetookseveralselected
fieldswhichhekeptarecordonallseasonlongandplane
sprayedthemtryingtocatchthefinalpeakofanopheline
larvaeasdoseaswecouldtothedrainingtimesothatwe
killedoffthelarvaeandbeforetheycouldbuildupand
comeoffasadultsthefieldswouldbedrainedNowthatis

dosetimingYouonlyhaveintheneighborhoodofap
proximatelytwoweeksandifyoucanimaginelikeDick
hasupthereandupinourareatheremaybesome2030
or50thousandacresofricethatyoumightwanttospray
andtocontemplatesprayingthatinatwoweekperiodisa
jobifyoucangetitdone

Hereyounoticethelarvaecomeupandhaveapeakin
thisoneplotfalloffandcomeuptoanotherpeakThis
wasplanesprayedonthisriseuphereandwhentherepro
ductivepotentialwasquitegreatitdroppeddowntoprac
ticallynothingandexceptforafewlateinstarlarvaeand
pupae IthinkifIrememberthedatacorrectlyitwas
onlypupae riseupagainTheonlythingthatstopped
theseanophelinesfrombuildingupagainimmediately
withintendaysorlessandcomingoffwithinlessthantwo
weeksasadultsisthefactthatthericefieldwasdrained
Theincreaseoftheheightofthericeisparalleledalsoby
theincreasedproductionoftheanophelinemosquito
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NextslidepleaseHerewehaveasimilarsituation
similartotheotherslidebutthisisjustanotherplotWe
havethesameresultsplanesprayingaccompilshesthere
sultbutinashortperiodoftimetheybuildrightupagain
NextonepleaseNowinthisparticularfielddifferent
fromtheothertwowasthefactthatwehaddrainagesoon
afterorimmediatelyafterthesprayingsothatwegotan
excellentkillandthenthefieldwasintheprocessofbeing
drainedsothatwedidnthaveanybuildupagainNext
slidepleaseTheseplotsweretwoplotsineachricefield
sothatasnearaspossibletheyrepresentthesamearea
Itsmoreorlessofacheckandtheydoparalleldoselyyou
noticehereinthiscasewedontnecessarilyhaveapeak
butwehavealevelingoffandthenarapidpeakWhen
itwasplanesprayedwegotreductiontoagreatdegreeto
practicallynothingandthenthedrainingofthefieldpre
ventedanymorebreeding

Ibelievethatyouwillbeabletoseefromtheseslidesthat
wedohaveaproblemandtheproblemiscomparableto
sprayingAedesinthepasture yougetagoodlarvalkill
thenitsfloodedagainandyouhaveAedesoncemorewithin
ashortperiodoftimeWehavethesamethinginriceThe
questioniswhentoplanesprayandwhetheryoucanafford
toplanesprayenoughtimesduringtheyeartokeepthose
larvaedownwhenthereproductionpotentialisasgreatas
itisbecauseiftherearesomeadultsleftinthefieldeven
thoughyoudogetacompletekillwithintendaysyouhave
thesamestoryoveragainAnotherfactorisourseasonal
weatherDickmentionedthefactthatwehadCulextar
saliscomingoffthericefieldsinJulyIllsaywedidMr
SlusserwhoisheretodaycanreadilyverifythatThey
movedintownAnotherthingiswehadapeculiarseason
foraperiodoftimeinAugustwhenwehadcoolweather
anditfooledtheanophelinesandtheythoughtitwasfall
andthefieldswerereadytobedrainedandtheystarted
movingoutNormallytheystayinthefieldsmorecloseto
drainingbuttheystartedmovingoutaheadoftimeSoI
wouldliketosaythatwestillhavealotofinformationthat
willhavetobegainedinregardtoricefieldmosquitoesand
theirecologysothatwellbebetterabletocontrolthem

MrMulhernWellpushrightalongwithouttakingany
discussiontimeeventhoughwearenowgoingtoswing
fromtheirrigatedlandsthatareprettymuchcontinuously
floodedduringthesummerstothegeneralsubjectofcontrol
onlandswhichareonlyintermittenlyfloodedduringthe
summerMrPortmanhasindicatedtoyousomethingof
howtheproblemisdelineatedontheonetypeandDon
Murraywillgiveyoutheorderlyfashoninwhichatleasthis
districtisattemptingtodeterminewhereitisworthwhile
togototheexpenseofpermanentcontrolintheintermit
tentlyfloodedland

DrMurrayWehaveourdistrictfairlywellmappedin
sections onesquaremileandweshowinpencilorin
linesthedifferentfieldsindicatingthembysolidblacklines
orinsomeotherwayEachfieldofmaybeonlyfivetenor
twentyacreshasitsownirrigationcydeWeindicatein
redtheexactareaswherewehavefoundbreedingofAedes
nigromaculisorperhapsCulextarsalisduringtheseason
Nowwealsohaverecordswhichwefollowthrougheach
seasonofeachirrigationcyclewhichtellushowmuchtime
wespentincontrollingandhowmuchDDTweusedand
thatgivesusafigureofhowmuchitcostustocontrolall
thefieldsinthisonesectionIhaveitheremoreorless



itemizedatabout8115tocontrolAedesnigromaculis
alonethatsthefieldpartofitCodexquinquefasciatushas
tobeconsideredtoobutthatsalittledifferentproblem
Thenwefindouthowmuchmoneywegetoutofthatpar
ticularsection

ImespeciallyinterestedinthenigromaculisfieldsThis
areacoloredyellowrepresentsonefarmandwefindthat
weget16500intaxesoffthatonefarmWhenwecom
binethetwowefindthatexpensemaybegreaterormaybe
lessthantherevenueNowmyprocedurehasbeentogo
outtotheindividualrancheranddiscussthesefieldswith
himfindoutthereasonforthelowareasortheexcesswater

andattempttogethimtodosomethingaboutitInone
casethepersonwentrightoutandreleveledthefield
Levelingfieldsinthiswaymaycostasmuchas10000an
acreratherexpensiveSomeofthemarewillingtodo
thatMaybeitsamatteroffiringanirrigatorWellisthat
permanentcontrolItmightbeThingslikethatenterour
work

MrMulhernNowEdSmithfollowsalonginthesame
principlesandhewilltellyouoftheultimatedevelopment
ofthatsameideaasitiscarriedoutinMercedCounty

MrSmithImafraidIcantlayanyclaimsforMerced
Countyasaresortarea toomanyofyouhavebeenthere
HoweverIthinkIcansaywithoutanyfearofcontradiction
thatMercedCountyisthefavoriteplaygroundinCalifornia
forAedesnigromaculisandtheAedesnigromaculisprob
leminourirrigatedpasturesisoneofourmajorproblems
ifnotthemajorproblem

AnydiscussionofeliminativecontrolinMercedCounty
muststartwithHaroldLilleyHaroldLilleywastheSuper
intendentofthedistrictfrom1934until1945During
thatperiodoftimehestartedfromthefirstdoingelimina
tivecontrolworkHewasanearlydiscipleofHaroldGray
Ithinkassoonashegotintothefieldofmosquitocontrol
HelookedupHaroldGrayandgothisslantonthingsFrom
thetimeofabout1935toabout1940hisprincipalinstru
mentfordoingdrainageditchingwaswhathecalledhis
trustymuckstickhisshovelIn1940hewasabletopur
chaseaFordsontractorandasmallditchingtoolHisfirst
experienceinusingthatinirrigatedpasturestoreducethe
waterareasthatwerestandingwereratherroughThe
farmersdidntwantanypartofitTheywouldntevenlet
himonthelandHehadtotalklikeabluestreak and

hecoulddothatverywell topersuadethemtolethim
gointhereanddothatworkatnochargeHewastrying
topersuadethemthatbyeliminatingthatstandingwater
theywouldnotonlybegettingridofthemosquitoesbut
theywouldbegettingbetterpasturegrassthattheywere
drowningoutthepasturegrassatthetimeandthathewould
helpthemtobringthatintobetterproductionfortheir
cattleandeliminatemosquitoesatthesametimeWellthat
programofhiswaseminentlysuccessfulaswasattestedby
thefactthattheCrockerHuffmanLandandCattleCom
panywhichwasoneofthefirstpropertieshestartedon
withinafewyearsbegantopayhimtodothatworkand
inthelastfewyearshaveboughttheirowntractorand
ditcherofasimilardesignandarepayingtheirownmen
togooutanddothesameworkTheyareconvincedthatit
iswellworthwhilenotonlyfromthepointofviewof
makinglifebearablefortheirirrigatorsandalsobeinga
littleeasierontheircattlebutalsothatithelpstoimprove
theirpasturegrass
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Inthepastsayfiveyearsfurtherdevelopmentswiththe
adventofDDTandwiththeexpansionoftheDistrictfrom
17squaremilesto2000squaremilestheDistricthasunder
gone shallwesay growingpainsandforaperiodof
twoorthreeyearswiththebeginningoftheuseofDDTa
lotofthatmaintenanceoftheoriginaldrainageworkwas
neglectedIthinkwehaveasgoodanillustrationorasgood
aproofofthebenefitofthatworkinourrecordsfromthe
resultsoftherelaxingofmaintenanceofthatdrainagework
OurdistrictalsousesthesectionsurveyconceptwhichDon
MurraymentionedWestartedusingthesectionsurvey
mapsin1946wediffersomewhatindetailbuttheideais
thesameWemakeinspectiontreatmentcardswhichgive
acompleterecordofeverysinglelarvicidaloradulticidal
treatmentontheindividualplotoflandandweusethatas
abasisforplanningeliminativework

NowintheparticularcaseoftheCrockerHuffmanland
justnorthofMercedinfactpracticallycontinuoustothe
citylimitsofMercedthatworkwasneglectedforaperiod
ofacoupleofyearsIn1946whenthatworkwasstill
effectivewedidnothavetodoanyaerialsprayinginthat
fieldIthinkwiththeexceptionofthelasttwoweeksof
theseasonWedidhavetosprayoneortwoofthosefields
Wedidnotmaintainthedrainageworkinthosefieldsin
1946or1947andinthesummerof1948wehadtosend
ourairplanesoutintothosefieldstospraythemonvirtually
everyirrigationthroughouttheseason

Wefiguredoutthecostofsomeindividualfieldsof
about100acresanditranuptosixandsevenhundred
dollarsforthathundredacresfortheseasonEliminative

workwasalotcheaperThislastwinterbeforethiswedid
getbackandredotheoriginalworkataverylowcostwith
thesameFordsonandditcherandthislastseason1949the
pictureisagainasitwasseveralyearsagothatwehavenot
hadtosendourairplaneouttospraythosefieldsexceptin
afewindividualcases

Inthelastyearwehavepurchasedadditionaldrainage
equipmentwehavepurchasedanAllisChalmersHD7
withaditcherandweareofferingthatequipmenttofarm
ersforcooperativedrainageprojectsatcostThislast
winteristhefirsttimethatwehaveattemptedthatandwe
havegotanexcellentresponseWehavemuchmorework
linedupforthattractorandditcherthanwecanhandle
Weareattemptingtomakethatprogramselfsustaining

MrMulhernTheeliminativeworkwasalotcheaper
ThatwasastatementwhichMrSmithmadewhichim

pressedmeverymuchHewasspeakingofcourseabout
onesectionwehaveothersectionswherethatmightnotbe
thecaseNowElmoRussellwasntabletostaybutheleft
astatementWhyandHowtheHanfordMosquitoAbate
mentDistrictBelievesinPermanentMosquitoControlIt
dealswithcooperativeeliminationofsloughsinhisarea
Withyourpermissionandbecauseoftheshortageoftime
wellplacethepaperintherecordratherthanreadingit
hereIthinkmanyofyouhaveseenorheardofElmos
slougheliminationworkinanyevent



WHYANDHOWTHEHANFORDMOSQUITO
ABATEMENTDISTRICTBELIEVESINPERMANENT

MOSQUITOCONTROL

ByELMORUSSELL
ManagerHanfordMosquitoAbatementDistrict

Itisagreedthatwhilethemethodsofmosquitocontrol
areessentiallythesamewherevermosquitoesarefoundthe
approachandmethodsofpracticalandpermanentcontrol
differaccordingtothetopographyandvegetationofthe
severaldistricts

TheHanfordMosquitoAbatementDistrictisjusttothe
northandeastofalargeareaknownastheTulareLake
regionThislakewhichisnowdrywhenfullcoveredan
areaofsome40mileslongand30mileswideyetonly
reachedadepthofaround12feetUnderextremelywet
conditionsthislakeisfedbyalltheriversandcreeksflow
ingfromtheeastsideofthevalleyfromtheSanJoaquin
RiverinthenorthasfarastheKernRiver135milestothe
south

ThisbackgroundisimportantbecausetheHanfordMos
quitoAbatementDistrictissolocatedthattheKingsRiver
flowsafewmilesnorthofthedistrictthenturnsandflows
afewmileswestofthedistrictwithCrossCreekflowing
eastofthedistrict

Thisportionofthevalleyissolevelthatuntilafew
yearsagothisriverandcreekintimeofhighwaterflowed
overthewholeareawiththeresultthatthereisalarge
networkofsloughsandpondsHardlyaranchdoesnothave
asloughorlowplaceinitThecityofHanfordonemile
wideandtwomileslonghadseveralpondsandtwosloughs

Manyofthepondsandallthesloughswerelinedand
filledwithsuchadensegrowthofwillowtreestuleshya
cinthsblackberrieswildgrapesandrosesryeandmarsh
grassestoawidthrangingfrom50to300feetwhichmade
handorpowersprayingimpossibleandairplanespraying
impracticaleveniffinanceswouldpermitsuchspraying

Asthesesloughstwistedandturnedthroughthefields
muchgoodlandwaslosttofarmingandcultivationwas
madedifficultMuchirrigationwaterwaslostwashing
largeholesinthesidesofthefieldsandthesoilintothe
sloughsThevegetationwashosttosucharthropodsasred
spidervinehoppersgrasshoppersetcandhousedsquirrels
rabbitsratsskunksopossumsweaselscrowsandsparrow
hawksalldetrimentaltothefarmer

Itseemedthattheproperapproachtogoodmosquito
controlwasindirecttofirstapproachtheownerfromthe
standpointofmoreprofittohimselfthrougheliminating
thesehazardsespeciallysinceadjoiningrancheswhichhad
beenleveledweresellingatfrom350to450peracreor
raisingagoodcropwhilemanyoftheplaceswithsloughs
weresounlevelthatdryfarmingwaspracticedreturning
fromonequartertoonethirdcropvalues

Fromagoodbusinessstandpointwhenpricesareup
everyonefeelsgoodandbecauseofincometaxexemp
tionscapitalinvestmentetcisthetimebusinessfirms
makeimprovementsandexpand sowhynotthefarmer
especiallysincethegovernmentisgivingaidforimproving
farmsandsupportspricesoncrops

Thenagainwhensuchaidisnolongergiventhose
placeswhichweresoimprovedcanthenbemoreeconomi
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callyfarmedandevenifpricesarelowwillstillbeable
tomakeaprofit

ThenthereistheothersidethepsychologicalsideAll
menwanttobesuccessfulingoodcitizenshipaswellas
inbusinessSoitwassuggestedthatbyimprovinghis
placehewouldnotonlymakemoremoneybutthatthe
peopleinthedistrictsowantedtoenjoytheirhomesand
themselvesinthelongsummereveningsthattheyhad
formedadistricttoridthemselvesofmosquitoesThat
withsuchhazardssprayingwasexpensiveandamakeshift
atbestwithnoassuranceofsuccessfulcontrolbutevenif
theownerwasliableforraisingmosquitoesthedistrictwas
willingtocooperatebyputtingoneyearscostofspraying
eachplaceintohelpingtoeliminatethesehazardsandthat
thepeopleofthedistrictwouldbegratefultohimfor
hiscooperationinmakinghiscommunityabetterplaceto
live

Itusuallydevelopedthatgettingridofthetreesonthe
sloughswastheirmentalhazardandwhenthedistrictas
sumedonehalfofthedozingandguaranteedtoburnthem
upworkwassoonunderway

Picturesweretakenofbeforeandafterandweredis
playedatthefairsandotherplaceswithownersnamed
Publicitywasgiveninclubsandothermeetingsthatifall
werecooperatinglikeMrJohninhelpingridthecommu
nityofmosquitoesshortlyourproblemwouldbesolved

Theresultsaresometwelvemilesofsloughcleanedwith
severalmilescompletelyfilledandpondsleveledatacost
totheHanfordMosquitoAbatementDistrictoflessthan
onemansyearlysprayingcostwithallthesehazardsper
manentlyremovedwitheverybodyhappyandfriendly
towardseachotherTaxeshavebeenreduced4centsre
serveshavebeenbuiltforadepotandforreplacementof
equipmentwithenoughfundstocarrythroughthedrytax
periodandkeepourmentheyearroundAndfurtherif
arancheristroubledwithasloughhenowcomestousfor
adviceandaidWeinHanfordbelieveithaspaidus
manyreturnsnotonlyincontrolbutinfriendship

MrMulhernDickDeWitthasjusthandedmethe
memorandumonhispaperwhichisentitledProgramof
EliminativeWorkonLandsFloodedIntermittentlyDuring
theSummerMonthsandithastodoIthinkprincipally
witheliminativeworkincottonareaswherethedistricthas
cooperatedwithcottonfarmerstoprovidefordrainageof
tailendwaterandinmanycasesthereclaimingofthat
waterbypumpingitagaintotheheadendsofthecotton
fieldsThethinghasbeendoneonabasiswhereithasbeen
economicallysoundandfeasibleWewillplacethisinthe
recordalsobyDicksrequestratherthanreadingitindetail

PROGRAMOFELIMINATIVEWORKONLANDS

FLOODEDINTERMITTENTLY

DURINGTHESUMMERMONTHS

ByRICHARDDICK DEWITT

KernMosquitoAbatementDistrict

ItisestimatedthatintheKernDistrict90ofthe
mosquitobreedingsourcesarecreatedbymanwith70
aconsequenceofagriculturalpracticesWithanincrease
inirrigationeachyearbecauseofnewlytilledlandsthejob
ofcontrolbecomesprogressivelymoredifficultNumerous
breedingsourcesarecontinuallybeingaddedmanyofwhich



canbeeliminatedorreducedinthemosquitobreedingpo
tential

Tominimizetherepetitivelarvicidingrequiredunder
theseconditionswehavedevelopedapublicrelationspro
gramtotryandobtainthefarmerscooperationineliminat
ingthecauseofthemosquitobreedingsourcesThisis
donethroughdirectcontactwiththefarmerbyapublic
relationsrepresentativeOurexperienceinthisworkduring
thepast12yearshasshownaverydifinitevalueinhaving
onemanmakeallcontactsandstaywitheachspecificprob
lemuntilcompletion

Anyproblemofconsequenceinthefieldiscalledtothe
attentionofthepublicrelationsmanandhegoesoverit
verythoroughlywiththedistrictoperatorinthatarea
Whenacompletestudyhasbeenmadeastothepossibilities
ofeliminationthencontactismadewiththefarmerIt
hasprovenveryimportanttohaveadefiniteplantobeable
toputtothefarmereventhoughitmaybeadetaileddraw
ingandincludeacostestimatewhenmaterialsareneeded

Inallcasesthedistrictsactivitiesarepointedouttothe
farmerandheisaskedtocooperateratherthanordering
himtomakethenecessarycorrections

Thedistrictownsandoperatesabulldozerandgraderthat
ismadeavailabletofarmerswhodonothaveheavyequip
mentoftheirownforthecorrectionofmosquitobreeding
sourcesontheirlandsThedistrictfurnishestheequipment
anddoestheworkatacosttothefarmerof712perhour
Thismethodofeliminatingaproblemhasprovenverysuc
cessfulandabenefittothedistrictinthatthejobisdone
properlyfrointhestandpointofmosquitocontrolWhen
thefarmerchoosestousehisownequipmentandmenall
todoftenaconsiderableexpendituremaynotcorrectthe
probleminrespecttomosquitocontrol

Bydirectcontactwiththefarmerthedistrictisbuilding
upagooddistrictfarmerrelationshipandtodateitis
realizingbigdividendsbecauseofthefarmerscooperation
andunderstandingoftheparthewillhavetoplayinmaking
goodcontrolpossible

Althoughthepublicrelationsprogramhasbeenineffect
fortwoseasonsthenearestthingtolegalactiontakenhas
beenthecasewhereafarmerwasreprimandedbythelocal
JusticeofthePeacefornotfulfillinghispromisetokeephis
irrigationtailwaterfromscatteringonalkaliflats

Qurexperienceswiththisprogramshowaverydefinite
valueinpublicrelationsandtheeliminationofmanymajor
mosquitobreedingsourcesthroughoutthedistrictOnthe
otherhanditalsoemphasizesthatrepetitivelarvicidingis
amustwhencarryingonamosquitocontrolprogramwhere
irrigationisamajorsourceofmosquitobreedingAlltoo
oftenitiseconomicallyprohibitiveforthefarmertoelim
inatemosquitobreedingsourcescreatedbyhisfarming
practices

MrDahlMrChairmanmayIcommentjustbriefly
ThereisoneimportantthingintheKernMosquitoAbate
mentDistrict MrDeWittOneofhismainjobs in

facthisprincipaljob istogooutandtalkwithfarmers
andtoselldrainageandthistypeofeliminativeprogram
Isntthatyourmainjobinthedistrict

MrDeWittYesthatsright

MrDahlAndIfeelthatthatssomethingthateachof
youdistrictsmighttaketoheartincaseyoudontknow
aboutitArtGeibhasMrDeWittworkingforhimonthis
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particularactivityaloneduringthemajorportionofthe
year

MrMulhernRollandHendersonwillspeakonLighten
ingtheLoadofTemporaryWorkbySpecificallyDecreasing
theAreaRequiringTreatment

MrHendersonIthinkthesubjecthasbeenveryade
quatelycoveredseveraltimesevenstartingbackyesterday
whenthepicturesoftheequipmentoftheseveraldistricts
wereshownonthescreenandfromthewordsthathave

beenspokenthereseemstobenoreasontobelievethatany
ofyouareagainstpermanentcontrolusingtractorsorany
thinglikethatandImcertainlynotagainstit

Wehaveasyousawinthepictureyesterdaythesmall
orangetractornotoneofthebigjobsalittleonethisis
ourfirstyearofowningourownequipmentandgoingin
todoingthattypeofworkWehaveborrowedequipment
onseveraloccasionsinyearsbeforeanddonesomebutwe
havethesmallCasetractorWehavealargediscrtwo
wingVandtheadjustablescraperthatyousawonthat
tractoryesterdaywhichcanbeusedasascraperbladeoras
adozerblade

Weareintheprocessrightnowofbuildingaccessroads
drainageditchesandthingssimilartothatwhichIwont
gointo

BENEFITSOFSMALLEARTHMOVINGEQUIPMENT

ByROLLANDLHENDERSON
ManagerTulareMosquitoAbatementDistrict

Thereisadefiniteplaceinmosquitocontrolfortheuse
ofsmallearthmovingequipmentWehaveasmallCase
tractordisc2wingVandanadjustablescraperwhichcan
beusedasascraperordozerbladewhicheverthesituation
callsfor

Therearenumerousareasinanymosquitocontroldis
trictwhereaccessroadstailendditchesanddrainage
ditchesmaybeinstalledbythistypeofequipmentthatwill
greatlycutthecostofoperationsWearecompleting
amongothersafivemileaccessroadalongPackwood
Sloughinordertofacilitatecontrolinandalongthis
sloughwhichotherwisecouldnotbeaccomplished

Weditchedandrechanneledtailendwaterinonein

stancethateliminated20acresofbreedingareawhichhad
taken1daysaweektospraybecauseoftheinaccessibility
ofthefield

Therearesomebreedingareaswhichcausedustrouble
lastseasonThesecanbeandhavebeendrainedaftereach

irrigationintonearbysloughswhichmustbesprayedany
wayandinsomeoftheseinstancescontrolmaybeaccom
plishedbyuseoffishInothercaseswehavethrownup
leveesalongthelowendsoffieldsTheseleveeshavea
controlledoutletintoatailendditchandweexpectto
installadripsystemtogettheneededmosquitocontrolin
thesurpluswater

Withthisequipmentwehavecleanednumerousmilesof
sloughofstumpstreesandovergrowthinordertofacilitate
sprayoperations

Someoftheworkthatwehavedoneandsomethatwe

intendtodohasbeenincooperationwiththelandowners
onanequalbasisandsomehasbeendoneonourownex
penseInonesmallplacealoneweexpecttosaveapprox



imately15000perseasoninspraytimeandinsecticide
Multiplythisbynumerousotherplacesandwefeelthatit
reallypaysofftousethistypeofequipmentinourprogram

Unquestionablythereisaplaceinmosquitocnotrolfor
alltypesofequipmentsimilartothisbothlargeandsmall
butinadistrictofourcircumstancessmallequipmentat
leastasabeginningisallIfeelispractical

MrMulhernMrEdWashburnisgoingtotellussome
thingaboutagriculturalpracticeswhicharesusceptibleof
modificationwhichwouldresultinmutualbenefittoagri
cultureandtothemosquitocontrolagencies

MrWashburnTalkaboutstealingthunder Ithinkall

ofminehasbeenstolenalreadyImgoingtomakethis
verybriefTheparticularemphasisTommywantedwason
theculturalpracticeshoweverIwillrelatetwoorthree
otherthingsIhavetenpointswhichIwilljustbriefly
enumerateandnottrytoelaborateonatall

Thefirstpointisonewhichahsalreadybeendiscussedto
someextentandthatisthepossibilityoftheranchersdoing
abetterjobofgradingorlevelingtheirlandsThatof
courseappliesnotonlytonewlandcomingintocultivation
whichweheardaboutthismorningundertheCentralValley
Projectandotherirrigationprojectsbutitappliesequally
andperhapsmoreespeciallytolandwhichisalreadyunder
cultivationwherewedofindproblemsManyofthedis
trictshavebeenabletogetcooperativeeffortinthatrespect
Thereisawholedaysdiscussiononthatparticularproblem
sowedontneedtodiscussthatonefurther

Secondbettercontrolofthewatertopermitquickerirri
gationBettercontrolofthewatersometimesisoutofthe
handsoftheindividualfarmertosomeextentinthatthe
typeofpersonnelthathemusthiretodotheirrigationhas
norealinterestinthejobathandOtherthingsthatcanbe
usedtobetterthisparticularsituationareconcretepipesand
concretelinedditchesInthisparticularinstanceitisa
problemofthepreventionofseepageManyirrigationdis
tritcshavenowgonethroughtheplanorarefollowingthe
planofliningalloftheirrigationcanalsandlateralsnot
onlytopreventseepagebutalsotoconservewater

Thirdchangeoftheirrigationcycleoftheparticularcrop
topermitdryingbetweenfloodingperiodsNowthatwill
onlyhelpasIseeitinthesolutionoftheCulexorAno
phelesproblemIcantseethatthatisofanyparticular
valueinthecontrolofAedeswhichofcourseisourbig
problemSomeonesuggestedthatwemightusecontinuous
floodingwhichmighthelpalsobutofcoursethatbrings
thepossibilityofsecondarycropsofmosquitoeswhich
manyofushaverunacrossinthelasttwoorthreeyears

Thefourthpointiscultivationprincipallyforweedde
structionIdontthinkwecanplanthatitwilleliminate
mosquitobreedingbutitmaylesenittosomeextentAt
leastitdoesdoawaywiththeplacesofharborageformos
quitolarvaeItwouldapplytocertaincropsbutnotto
others

FifthtailwaterdrainageandreuseIntheKernMos
quitoAbatementDistricttheirreuseoftailwaterdrainage
inthepotatogrowingareaisanoutstandingexampleToo
manyirrigationdistrictsmakenoreuseofthetailwaterat
theendsofthechecksoratthelowerendsofthefieldsIn
manyinstancesitcanbereusedforausefulpurposeand
thuspreventmosquitodevelopment

Sixthlimitationoftheuseofwateraccordingtocrop
needsSomeirrigationdistrictsarenowcomingtothe
pointoflimitingthroughtheirownactionsthroughlaw
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theamountofwaterwhichmaybeapliedtocropsMost
cropsrequireaspecificamountofwaterinordertomature
asatisfactorycropsayfromfourtosixacrefeetforclover
Thismustbemodifiedofcourseaccordingtosoilandcli
maticconditionsbutordinarilyIthinkitissomethingthat
canbeheededmorethanitisIfclovertakesfromfourto
sixacrefeetofwaterinordertoproduceasatisfactorycrop
andasyouwellknowmanyfarmersputonfromtento
twelveacrefeetonthatverysamecropitdoesnotproduce
thesatisfactorycropthatfourtosixacrefeetwoulddoAs
Isuggestedearliersomeirrigationdistrictsincludingour
ownatTurlocknowarelimitingthetotaluseofwater
throughtheyear

Seventhistheengineeringproblemofleaningditches
andlateralsThatcanbedoneofcoursethroughtheuseof
herbicidesandmanuallaboraswellasmachinery

Eighthrepairofstructurestomakethemwatertightand
topreventseepageWesawpicturesthismorningofthat
sortofsituationinconnectionwithFederalirrigationpro
jectsManyranchershaveonlywoodenstructureswhich
cannotbemadewatertightevensomeofourbeautiful
concretestructuresstillleakaroundtheedges

Numbernineistheemphasisonchangestonewcrops
morevaluablecropsorvarietiesofcropswhichcanbecul
tivatedorcontrolledtoeliminatemosquitoesTheremaybe
apossibilityinsomeinstancesofchangingfrompasture
cropstoothercropsofmorevalueItsprettyhardthough
intheCentralValleyIthinktodothatWefindour
pasturecropisaveryvaluablecroptousandinmost
instancesitcanbegrownon shallwesay marginal
landwheresomeothercropswouldnotproducesatisfactory
results

Andlastlybutcertainlynottheleastisfarmereducation
onalltheseaboveandotherpracticesrelatingtotheuseand
misuseofirrigationwater

MrMulhernEdhasshownthatweneedfarmereduca
tionandIthinkhehasalsoshownalthoughhedidntsay
itdirectlythatweneedmosquitomeneducatedinfarm
practicessothatwewillknowalittlebetterwhattotryto
educatethefarmersin

ChetRobinsonhashadsomeprettygoodpracticaldem
onstrationsofcooperativedrainagebetweenpropertyown
ersirrigationdistrictsandmosquitoabatementgroupsand
wellaskhimtosaysomethingaboutit

MrRobinsonThankyouTommyTheresonlyone
thingToommyyouknowIliverightnextdoortothat guy
Washburnandthenyouputmeontheprogramwithhim
rightalongsideofhim
COOPERATIVEDRAINAGEBETWEENPROPERTY

OWNERSIRRIGATIONDISTRICTS
ANDMOSQUITOCONTROL

ByECHESTERROBINSON
ManagerEastSideMosquitoAbatementDistrict

TheEastSideMosquitoAbatementDistrictisarather
smalldistrictincomparisonwithourcountywideandtwo
countydistrictsWehaveabouttwohundredandeighty
squaremilesWewereformedin1940andatthattime
startedoutwiththeconceptionoftheeliminationofwater

Throughcooperativeeffortsover15milesofdrainage
ditcheshavebeenconstructedandapproximately5milesof
concretepipedrainshavebeeninstalledandsixpumps



Thesepumpshavereturnedtotheirrigationdistrictsover
30secondfeetofusableirrigationwaterTheModesto
IrrigationDistrictfrom1940through1949hasexpended
atotalof109000onconstructionandinstallationofdrain
ageprojectsThislongtermdrainagepolicyandcoopera
tionoftheirrigationdistricthasbeenalargefactorinthe
eliminationofmosquitobreedingsourcesThisdrainage
workhasreturnedtothefarmersover800acresoflandfor
cropuse

Theplanofoperationgenerallyspeakingfollowsthis
policy
1Wheresmalllateralditchesaretobeconstructed

thatwillemptyintoanexistingdraintheyareconstructed
bythisdistrictwithoutcosttothelandowner

2Anypermanentstructuressuchasvalvesorgateson
thepropertyownerslandarepaidforbytheproperty
owner

3Wherelargeditchesarerequiredthelandowner
givestothedisticttherightofwayoreasementof20to
40feetforthepurposeofconstructingadrainageditch
Thisworkisdonebycountyequipmentunderacooperative
agreementwiththeBoardofSupervisors

4Wherealargeareaconsistingofanumberoffarms
istobedrainedanyexpendituresforpipelinesorother
materialstogetthewatertoanirrigationlateralispaidfor
bythepropertyownerswithinthearea

5TheModestoandOakdaleIrrigationDistrictshave
installedthepumpstoreclaimthiswaterafterithasbeen
broughtadjacenttotheircanals

Thesecooperativeprojectshavebenefitedallconcerned
byeliminatingstandingwaterforthepropertyownerand
returningwatertotheirrigationdistrictatalowcostfor
irrigationpurposesThecountyroadsarekeptdrained
bothfomexcessirrigationwaterandrainwaterthereby
reducingcostofmaintenancetocountyroadsThemosquito
abatementdistrictbenefitsarequitewellknowntoyou
becauseoftheeliminationofstandingwaterinwhichmos
quitoesmaybreedingreatnumbers

MrMulhernBobPeterswilltellusalittlebitabout
controlintheriverbottomland

MrRobertPetersMrChairmanladiesandgentlemen
Asarelativenewcomerinthisfieldofmosquitocontrol
IminclinedtoagreewithHaroldGraythattheuseofthe
termsmosquitobreedinghasbeensomewhatconfusing
Particularlywhenthepublictalksintermsofmosquito
breedinginrelationtotreesandshrubsandgrassesand
thenweourselvestalkintermsofallthewayfromwater
toStanfordUniversityIthinkthatperhapssomethingin
thelineofsuggestionsisinorderIdliketoperhaps
suggestthatweaskDrKinseytowritehisnextbookon
thesexlifeofthemosquito

SecondlyIwouldliketoacknowledgeonethinginthis
particularsubjectwhichIamtodiscussandthatisthatthe
programwasbegunbythepreviousmanagerofthedistrict
MrCampbellwhodeservesthecreditfortheworkthat
hasactuallybeendonethereIamnotheretodefendthe
workweredoingImheretopraiseitIbelievewehave
actuallydoneajobthroughthepermanentcontrolaspects
thatwouldneverbeabletobedoneeconomicallyoverany
periodofyearsunderanyothercircumstancesAswas
previouslymentionedbyourentomologistwehaveareas
withinourdistrictadjacenttotheMokelumneRiverwhich
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flowsthroughtheattractivecenterofthedistrictthathave
suchcoveronthemthatpenetrationbyusmerehumansis
somethingwhichisalmostimpossibleAedesvexanspri
marilyandacertainsmatteringofAlateralisnowitsA
sticticusIunderstandaretheobjectsofourattentioninthis
particulararea

Intheworkwhichwearedoinghereweareworking
entirelyonacooperativebasisPrimarilytheworkconsists
ofclearinglandforagriculturalpurposesItisrecognized
byourdistrictthatwewillhaveacontinuousproblemunless
thisparticularveinofworkisfollowedandinthatlight
wehaveIbelieveforaperiodofoverthreeyearsnow
beencarryingonthisformofworktoasuccessfulcul
minationThisparticularareaImightsayinanswerto
oneofthequestonsthatwasraisedhasalittledifferent

shallwesay topographicalfeatureorjustgeneralvari
ationfromwhatmighthaveoccurredtheretentwenty
thirtyfortyfiftyorsoyearsagowhentheareafirstbegan
itsjunglegrowthNowwehaveaconditionwherethe
wateraboveisatleastpartiallycontrolledbyadamIshould
sayaseriesofdamsandthesamepictureisnotpresentnow
insofarasthelandgoesfromthestandpointofcausingthe
damagewhichwouldhavebeendoneiftherewerenot
somethinginthewayofwaterregulationonthisparticular
streamThesnowmeltcausesariseinthewaterinthis
particularriverchannelWehavetwoconditionsoneis
toacertainextentstilladirectoverflowhoweverIbe
lievethemajorityoftheareawhichisaffectedisrather
seepageintothosechannelsshalesthoseeddieswhich
previouslyweredevelopedbyextremeoverflowconditions

TheworkwhichourdistricthasdoneasImentioned
hasbeencooperativeinnatureIthasbeenalandreclama
tionwhichhasresultedprimarilyinagriculturalbenefits
Itissomethingwhichcouldonlybefeasibleiftheproperty
ownerhimselfweretheonewhofootedthebillitwould
notbefairbyanymannerofmeansforthedistricttogoand
dearwhatisnowgoodriverbottomlandandhavethe
generaltaxpayerwithinourdistrictsupportthatmans
enterpriseasfarasthefutureisconcernedandbasedon
thatreasoningthisactivitywasbegunandhascontinued
Ithinkthatwehavegottociteotherusefulpurposesthan
justagriculturalpursuitsasresultsoftheworkthathas
beendoneWehaveconstructedleveestoacertainextent
Wehaveconstructedwineandwastesumpswhichhave
definitelyandmateriallyaidedusintheactualcostof con

trolinthisriverbottomareaFutureplansappeartoin
dudesuchthingsasconstruction orshouldIsaythepos
sibleconstruction oftheeffluentdisposalfieldsofoneof
thesanitationdistrictswhichisformingOneofthethings
whichisofinterestIbelieveisthepossiblecollaboration
ofLodiwhichisthemaincitywithinourdistricttoestab
lishaverylargemunicipalparkThiswillbedoneona
cooperativebasisprovidedthecityofLodiisablefinancially
toseetheirwayclearoveraconsiderableareaofthisriver
bottomwhichborderstheedgeofthecityitselfWehope
thattheconsequencewillbethatwecandotheworkand
stillbeabletodoiteconomicallysothatbothresultsmay
betheobjectivemosquitocontrolandrecreationIthink
thattheconsequencemaybethatregardlessofwhichState
orcountryhasthemostsatisfactoryrecreationalareathatwe
inLodiwillatleastbethecitywiththemostdesirable
areaforrecreationalactivitiesMyformalpaperissubmitted
todowithasyouwish



RIVERBOTTOMMOSQUITOCONTROL

ByROBERTHPETERSManager
NorthernSanJoaquinCountyMosquitoAbatementDistrict

Ofparticularconcerninthemosquitocontrolprogramof
theNorthernSanJoaquinCountyMosquitoAbatement
DistrictistheMokelumneRiverwhichrisestofloodstage
inthelatespringowingtothesnowmeltAtthattimethe
bottomlandarearanginginwidthfromafewyardsup
wardstoahalfmileinplacesiscoveredbyoverflowor
seepagewaterwhichpocketsinthelowerlevelsforatime
sufficienttoallowtheAedesmosquitoesvexansand
lateralistoemergeincountlessswarms

OurBoardofTrusteesrealizingthefutilityofattempting
topenetratethejunglefoliagecoveringthisriverbottom
initiatedaprogramofclearingwhichwasbegununderthe
directionofthepreviousmanageroftheDistrictMr
ErnestCampbellThisprogramhasconsistedintheuseof
heavyequipmenttwoD7Caterpillarswhichhavebeen
operatedonacostbasisinacooperativearrangementbe
tweentheDistrictandthelandownerusuallyafarmer
Assuchthisplanhasbeenhighlysuccessfulsinceithas
resultedbothineffectiveeliminationofmanypointsof
originofmosquitoesaswellastoreclaimlandforbeneficial
agriculturalpurposesRatherthantointerferewithprivate
enterpriseinthesoilmovingbusinessthisprogramhas
actedasaboosttothisfieldofactivitysinceithasrendered
considerablelandintoaconditionfromwhichitcanbe

finishedbycontractorsforagriulturalorotherusefulpur
poses

Inadditiontoconversionoftheselandstofarmusesthe
Districthasconstructedwasteandwinesumpsandretainer
leveesAtpresenttheCityofLodiiscontemplatingthe
enlargingoftheircityparkwhichwillincludealargearea
ofthisdenselyovergrownriverbottomItisanticipated
thattheDistrictwillcooperatewiththecityinthisen
deavorandconsequentlyeliminateorprovideeasyaccessto
numerouspointsofheavymosquitoinfestation

Thisformoflandclearingconsistsofthefollowingsteps

1Brushinginwhichthetractorsequippedwith13
footbladesopenuptheareasbetweenthelargertrees
pilingthebrushastheworkproceeds

2Diggingaroundtrees thisispreliminarytofelling
thelargertrees

3Treefelling thisisdoneineitheroftwowaysby
thetractorspushingthesmallertreesdownorbytheuse
ofcablesinwhichtwotractorspulldownthelargertrees
aidedbyacrewofthreemenwhohandlethecable

4Pilingoftreesthisstepconsistsofpushingthefallen
treestospotsconvenientforburning

5Fillingandroughleveling thisisdonebothby
bladeandwiththebucketscraperswhichmove10to12
cubicyardsofsoilforredistribution

Needlesstosayrealprogressisbeingmadeinthisfield
ofpermanentcontrolofsomeofourworstareasalongthe
riverandconsiderablecreditforthefeasibilityofthispro
gramgoestotheefficiencyofouroperatorsinthiswork

MrMulhernAllofourspeakersBobincludedhave
indicatedIthinkthatourbestdealwheneverpossibleisto

89

getvoluntarycooperationHaroldGrayhereagainwill
speaktoyouandshowyouthatalthoughwedoliketo
walksoftlywedostillcarrythatbigstickwhichwecan
swingifitsabsolutelynecessaryHarold

MrGrayIllmakeitsnappythehourisgettinglate
itsshortanyway

ELIMINATIVEMOSQUITOCONTROLMEASURES
INRELATIONTOINDUSTRIALOPERATIONS

ByHAROLDFGRAYEngineerManager
AlamedaCountyMosquitoAbatementDistrict

Thereareanumberofindustrieswhichuselargevolumes
ofwaterintheirprocessesandwhichproduceliquidwastes
whichmaybeveryproductiveofmosquitoesTosuggest
justafewwehaveloggingandlumbermillscanneries
sugarrefineriespapermillswineriesslaughterhouses
milkprocessingplantsetc

Ifthesearelocatedincitiesthewastesaredischarged
tothesewersystemandinthemselvesdonotthenpresenta
mosquitobreedingproblemButmanysuchindustriesmay
belocatedinruralunseweredareasDirectdischargeofsuch
wastestostreamsisprohibitedbylawsagainstpollution
andthewastesareusuallydischargedontolandalmost
invariablypresentingaseriousmosquitocontrolproblem

Insomecasestheliquidwastesmaybesubjectedtoa
treatmentprocesstoremovecoarsesolidsscreeningor
finesolidssedimentationbuttheendproductisstill
watercontainingappreciableamountofdissolvedcolloidal
orfinelydividedsuspendedorganicsolidswhichareusually
nourishingpabulumtomosquitolarvaeTheresultislarge
numbersoffoulwaterbreedingmosquitoessuchaCulex
pipiensCtarsalisandsimilarspecies

Landdisposalisgenerallytheonlyavailablemethodof
disposalofthesewastesThenatureofthesoilwhetherrel
ativelyporousorrelativelyimperviouswilldeterminethe
schemeofdisposalbyintermittentpercolationintothesoil
orbypondingIneithercasetheimportantpointinmos
quitocontroloperationsisaccessibilityforvehiclesand
equipmentusedininspectionsandcontrolworkCircum
ferentialdykeswithroadwaysshouldbeprovidedplusin
teriordykesatcloseenoughintervalsforeffectivespraying
operationsVegetationmustbecontrolledonthedykesand
emergentvegetationcontrolledinthepondsWithinter
mittentapplicationthesoilmustbeworkedfrequently
withdiscsorharrows

Sincethecostofdisposalofthesewastesisapartofthe
costofthemanufacturingprocessthereshouldbe estab

lishedpolicyrequiringthecompanytoinstallwhatever
facilitiesarenecessarytomakemosquitocontroleffective
andreasonablyconvenientandtodefraythecontrolcosts
suchaslabormaterialsandtransportationIfstrongoppo
sitionismetthereshouldbenohesitancyinapplyingthe
proceduresfortheabatementofpublicnuisances

Insomewastestheorganicinsecticidesarerelatively
ineffectiveowingtoabsorptionorneutralizationofthe
chemicalsandDieseloilwillbemoreeffectiveInothers
oilmaybeineffectivebecausetheorganicmatterinthe
wastemaylowerthesurfacetensionofthewatersomuch
thattheoilwillnotspreadInothersGambusiamaybe
usedeffectivelybutsomewastesaretoxictofishNofixed



ruleisapplicablebuteachcasemustbehandledindividu
ally

Insomecasesminorchangesinmanufacturingproc
essesmaygreatlyreducetheactualuseofwaterandin
manycasesitmaybepossibletoreducedrasticallytheuse
ofwaterbycurtailingitscarelesswasteAwaterwaste
surveymaybeprofitabletotheindustrialplantandan
appreciablehelptomosquitocontrol

Tosomeextentitmaybepossibletoobtainhelpinmos
quitocontrolinindustrialwastesthroughthenewRegional
PollutionBoardsbuttheseareonlybeingorganizedatpres
entandthescopeandnatureoftheirworkisnotclearly
definedinactualpracticeButitwouldappeartobedesir
ablefortheAssociationtotrytoworkoutageneralpolicy
onmosquitocontrolinindustrialwastesincooperationwith
theStateandtheRegionalPollutionBoards

MrMulhernTedRaleyisgoingtogiveussomeword
aboutthestrengtheningofthepositionofthemosquito
abatementdistrictbyalocalordinanceTedTedRaley

CommentTedhadtoleave

MrMulhernIfTedhadtoleavethatwindsupour
speakersWesavedafewminutesofthetimewhichwas
originallyallottedtousbutwearestillfarbehindschedule
andunlesssomeonehassomediscussionwhichheparticu
larlywantstoofferIwouldliketoturnthismeetingbackto
theChairmanwithjustonecommentofmyownThe
thingswhichIhavejustheardhereencouragemetremen
douslytofeelthatthereisafineopportunityforadvancing
ourcauseofmosquitocontrolbygivingmoreandmore
carefulattentiontothepossibilitiesinpermanentcontrolI
dohopeourprogramcommitteefornextyearwillseefitto
devotealittlebitmoretimetothiswhatIthinkimportant
subject

MrKimballThankyouverymuchTommyforallthe
timeyouveputintopreparingthissymposiumandallthe
membersofyoursymposiumWecertainlywouldntwant
toendthetechnicalsessionofthisConferencewithoutat

leastacknowledgingandexpressingtheappreciationofthe
amountoftimethatalltheindividualshavegoneinto
makethisprogramthatwasdesignedbyArtGeibandhis
programcommitteeTheamountoftimetopreparethis
dataandpresentitistremendousandIknowthatIve
appreciatedsittinghereandlisteningtoitandwillalso
lookforwardtotheProceedingsforaconstantreference

BeforeweadjournIdliketocallonDickPetersforone
lastanouncement
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MrPetersThoseagencieswhichhavenotyetpickedup
theProceedingsforlastyearthatisthosewhoareentitled
tothemIhaveasupplyofthemoverhereatthiscornerof
thedeskifyouwillstopbyandseemebeforeyouleave
IwillissuesometoyouOneothermentionChetRobin
sonareyougoingtobewithusthiseveningatthenight
meetingNoThanksisdueChetRobinsonforaspec
ialtreatwearegoingtoreceiveafterwehavearrivedatthe
TownandGownandduringdinnerGalloWinesaregoing
tointroduceustoanewwinethattheyhaverecentlydevel
opedHeisonourlegislativecommitteeforthatreason
soIthinkChetoughttogetahand

MrGrayIhavejustoneannouncementJackjustbe
forewedoseIregretverymuchthatthroughanoversight
Ididntknowthathewasonlygoingtobehereyesterday
LesterWSmiththeVicePresidentofTheAmericanMos
quitoControlAssociationwashereandweshouldhave
calledonhimandIexpectedtoworkhimintodaysome
timebuthehadotherbusinessandsooffhewentbutIdo
thinkitshouldbeintherecordthathewashereHewill
bethenextPresidentofTheAmericanMosquitoControl
Association

MrKimballJustonemoreremindertoeveryonewho
hasforgottentoleavetheirpaperoffPaulJonesbesure
andleaveyourpaperatthedeskYouknowthatseventhirty
isthetimefortherealhighlightandwecountonDick
Petersandhisgangofcohortsfortheprogramthatthey
havecookedupsoinadjourningithasbeensuggestedthat
weadjourninmemoryofProfessorHermsandMrLiffey

Themeetingisadjourned
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