
areusingFirstofallthetermspermanentcontrolandsemi
permanentcontrolhavebeenusedTheymaybegood but

theydontexactlyrepresentwhatisintendedEliminative
approachisanotherIbelievethatthetermswhichcome
nearestareeithermosquitosourcereductionormosquito
sourceminimization

Inselectingourtopicwedecidedthatitwasinorderto
presentthepanelintwopartsIprevailedonourimmediate
pastpresidentEdSmithtotakethesecondhalfof ourpanel
discussionandIthinkthatIhaveperhapstheeasiestpart
ThefirstpartoftheprogramisWhatisnowbeingdonein
CaliforniainthewayofsourcereductionprogramsButin
ordertohaveabasicunderstandingofwhatweareattempting
todotodayitisinorderthatwehaveanhistoricalreviewand
weprevailedonHaroldGraytopresentthisIintroduceHarold
FGraytheEngineerManageroftheAlamedaCounty
MosquitoAbatementDistricttopresenttheHistoricalHigh
lightsofMosquitoControlinCalifornia

HISTORICALHIGHLIGHTSOFPERMANENT
MOSQUITOCONTROLINCALIFORNIA

By
HAROLDFARNSWORTHGRAY

EngineerManagerAlamedaCountyMosquito
AbatementDistrict

Theratherconsiderablepreoccupationofmosquitoabate
mentworkersinCaliforniainrecentyearswiththeproblems
ofmosquitocontrolthroughtheuseofthenewchlorinated
hydrocarboninsecticidesofwhichDDTisatypehaspossibly
causedsomeinthisaudiencetothinkthattherathersudden
interestinsocalledpermanentcontrolmeasuresisanew
oratleastrecentchangeinideasOnthecontrarythattypeof
controlwhichseekstoreducetotheleastpracticableextent
thewateravailableforlarvalhabitatsistheearliestandstill
themostbasicconceptinmosquitocontroloperationsinCali
fornia

ThefirstmosquitocontroloperationsinCaliforniawere
performedinthevicinityofSanRafaelin1903and nearSan

MateoandBurlingamein1904and1905Ditchingofthesalt
marshestominimizethepoolswhichwereproducingAedes
dorsalisandAedessquamigerbythebillionswasalmostthe
onlyideainvolvedthoughitwasrecognizedthattheuseof
oilasasupplementarylarvicidalmeasuremightbehelpfulto
alimitedextentIntheperiodfromabout1909toabout1935
NMStovermostsuccessfullyappliedthisbasicideatothe
saltmarshesinSanMateoMarinandContraCostacounties
thoughitmustbeadmittedthatfromabout1930tothelast
fewyearswhenPaulJonestookoverMarinCountypractically
abandonedtheditchingconceptandsubstitutedoilspraying
withsuchpoorresultsastogivemosquitocontrolablackeye
intheopinionofmanypeople

In1910beganthefirstantiAnophelesmalariacontrolwork
inCaliforniafirstatPenryninPlacerCountyfollowedby
OrovilleinButteCountyandbyBakersfieldinKernCounty
Thesecampaignssupportedbyvoluntarycontributionsfrom
privatecitizensandgreatlylimitedbymeagrefunds were

directedalmoststrictlyagainstAnophelesfreeborniandwere
amongtheearliestspeciessanitationcampaignsinfact
theybeganlongbeforeSwellengrebelcoinedthatterm
Althoughtheywerelimitedasdemonstrationsandconsider
ableoilsprayingwasdoneneverthelessdrainagewasnotlost
sightofandwasrecognizedasthebasicmeasurewhencom
binedwithcareintheuseofirrigationwaterInfactasearly
as1911Hermswaswarningagainsttheexcessiveapplicationof
irrigationwaternotonlybecauseithelpedtoincreasemalaria
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butalsoitdestroyedagriculturallandbyalkaliThearea
aroundTraverbecameafinehorribleexampleoffailureto
heedsuchwarningsandtothisdayhasnotrecovered

Ifyouwilllookatpage263oftheFourthEditionofMedical
EntomologybyWBHermsyouwillseeapictureofaditch
putintodrainanAnophelesproducingmarshnearPenryn
Thatditchwasdugin1910byayoungmannamedGray
whoalsotookthepictureHeisstillproudofhishandiwork
Beingnaturallylazyandaversetounnecessaryrepetitivework
heputtheditchinatthecostofalotofsweatsoastoavoid
frequentsprayingofthatswampHealsodidnotseewhythe
localfarmersshouldmakehisjobharderthannecessarybecause
theylettheirirrigationwaterrunonandonlongafterthe
groundhadgivenobviousevidencethatitwassaturatedSo
heexpostulatedstronglywiththefarmersaboutthiscareless
practicejustassomeofyouarebeginningtodotodayand
withaboutthesameeffectThenextyearhewasatOroville
stillweddedtotheideathataroundpointshovelwasmightier
thanthespraycanandstillexpostulatingwithirrigatorsFor
thenexttwoyearshewentupanddownthestatealternating
withWBHermsontheAgriculturalandHorticultural
DemonstrationTrainpreachingthenecessityofconservation
ofirrigationwaterandtheimperativeneedfordrainageif
malariaandmosquitoesweretobecontrolledinCalifornia

In1912theLosMolinosLandCompanyinTehamaCounty
wasgoingbankruptbecauseanepidemicofmalariainthisnew
irrigationprojectcausedpurchaserstothrowtheirfarmsback
onthecompanyThecompanyappealedtoHermswhosent
ayoungfellownamedGrayuptheretoseewhatcouldbedone
Theproblemwassimpleandthecureobvioustoomuch
irrigationwithnoprovisionfordrainageNowondermalaria
andAnophelesflourishedAlthoughoilasalarvicidewas
recommendedasanimmediatereliefstresswasputondrainage
andgreatercareintheuseofwaterAssoonasthemanager
THMeansputtheserecommendationsintoeffectmalaria
fadedawayandtheprojectbecamesuccessful

Alsoin1912SanDiegoaskedforhelpwiththeiraffliction
ofAedestaeniorhyncusandAedessquamigerThepresence
ofswarmsofthesemosquitoesdidnotpromotethetouristbusi
nessAgainHermssentGraydownthereandagainthelogic
ofthelocalsituationcalledforemphasisonsaltmarshditch
ingwithsupplementaloilingInthiscasehowevertheadvice
wasnotfollowedtheysprayedratherfutillyanddidlittle
ditchinganditwasmanyyearsbeforethemosquitonuisance
wasevenpassablyreduced

Inthefallof1917theAndersonCottonwoodIrrigation
DistrictwentintooperationinShastaCountyandin1918the
areahadaterrificepidemicofmalariaLeakagefromthe
newcanalsandlateralsprovidedhundredsofacresofshallow
seepagewaterideallysuitedtotheproductionofAnopheles
freeborniGraywhowasthenStateDistrictHealthOfficer
reportedtotheStateBoardofHealthontheneedfordrainage
tocontroltheseepagewateralsomeasurestoreducethe
seepageButonavisitin1937withDrLLWilliamsJr
oftheUSPublicHealthServiceGrayobservedseveralof
theoriginalseepageareasstillundrainedandstillproducing
amoderateamountofAnophelesfreeborni

ItisinterestingtoexaminetheProceedingsofthisAssocia
tionsince1930whentheybegantoberecordedInpractically
everyyearyouwillfindarticlesanddiscussionsondrainageas
ameansofeliminatinglarvalhabitatsandfromthediscussions
itisapparentthatdrainagewasconsideredtobeabasicfactor
inmosquitocontrolinCaliforniaAcursoryexaminationof
theseproceedingsalsoindicatesthatexcessiveapplicationof
irrigationwaterwasalsoaprimaryheadachetothemosquito
manofthosedaysTwoquotablequotesstruckmyeyein
1930GraystatedTheairplanecannotsupplantdrainagebut



canpossiblybeusedeconomicallyasanadjuncttodrainage
andin1932CGHydesaidTemporarymeasuresresultin
permanenttaxation

Afterabout1943ourProceedingsappeartoshowamarked
obsessionwithDDTanditsanaloguesThisobsessionwitha
newideaorgadgetisnotpeculiartomosquitomenbutwe
seemedtohaveacquireditinaparticularlyvirulentformBut
inspiteofthediseaseIfindthattherewasonepaperin1948
byCampbellonpermanentcontrolIn1949atourjoint
meetingwiththeAmericanMosquitoControlAssociationI
tookoccasioninmyPresidentialaddresstoenteraprotest
againstthethencurrentobsessionwithtemporaryandinsecti
cidalmethodsofcontrolIthoughtthisprotesthadpassed
almostunnoticedbutthenextyear1950Iwasaskedto
speakfurtheronthesubjectwhichbecamethepapergivenin
thoseProceedingsandknowntoyouasWhichWayNow
Thatsameyearwebegantohavepapersanddiscussionsagain
onwatermanagementandcontrolandMulhernconducteda
symposiumoneliminativecontrolmeasureswhichwaspartici
patedinbyKimballJonesSperbeckPortmanMurrayEd
SmithRussellDeWittRollandHendersonBobPetersand
Gray

LastyearJohnHendersonpresentedanexcellentstudyon
irrigationasrelatedtomosquitocontrolproblemsandagain
thisyearwehavethissymposiumonmosquitosourcereduc
tionPossiblywehaveatlastcomeupwithabetterdescrip
tivephraseforourbasicnecessityinmosquitocontroland
untilabettertermorphraseiscoinedIamwillingtogo
alongwithitButIthinkitshouldbepointedoutthatthelogic
ofeventsisinexorablyforcingustoareacceptanceofthe
fundamentalideathattheshovelologistandhisworksare
thefoundationonwhichsuccessfulandeconomicalmosquito

Itwouldappeartobeobviousthatanytypeofdrainagewhich
removesstandingwaterfromafieldorroadsideandcarries
ittoadrainagechannelornaturalstreamisofnecessityper
formingamosquitosourcereductionfunctionThissimplefact
isthebasisofthepolicyandpracticeoftheMercedCounty
MosquitoAbatementDistrictinregardtopermanentor
eliminativecontrolwhichweprefertocallmosquitosource
reduction

OurmosquitosourcereductionprograminMercedCounty
hasmanyfacetsFirstisactualperformanceofthedrainage
workatcostorlessasanaidtotheindividualfarmerscon
cernedandasademonstrationforotherfarmerstoseeSecond

iscooperationwithotheragenciesalsointerestedindrainage
problemsThirdisapublicrelationsandeducationprogram
designedtoacquaintthefarmerswiththeadvantagesofdrain
ageandinformthemastothehelpobtainableinsolving
drainageproblemsthroughthemosquitodistrictandother
agencies

TheMercedCountyMosquitoAbatementDistrictisinthe
drainagebusinessatpresentowningandoperatingaFordson
tractorandditcheranAllisChalmersHD7tractoranddozer
withtwoditchersandapulltypegraderandaLinkBelt
DraglinewithY2yardbucketAllofthisequipmentishandled
inthesamewayIndividualfarmersorgroupsoffarmerscon
tractwiththeDistricttohavedrainageconstructionormain
tenanceworkperformedTheDistrictentersintosuchagree
mentsonlywhensuchworkwilleliminateorreduceanactual
orpotentialmosquitohazardasshownbytheDistrictrecords
specificallytheinspectiontreatmentrecordcardandthesection
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DRAINAGEFORMOSQUITOSOURCEREDUCTION

EDGARASMITH

ManagerMercedCountyMosquitoAbatementDistrict

controlmustbebuiltIfmosquitotolerancetothechlorinated
hydrocarboninsecticideshasagaincompelledustoreexamine
andreusethisoldbutpereniallyyoungconceptthenithas
beenavaluablelessonButaboveallletuseschewunnecessary
workTheconstantrepetitiveapplicationofinsecticidesis
generallyuselessunnecessaryworkwhentheapplicationof
commonsenseandalittlepubliceducationandtheapplication
ofengineeringingenuitytoourproblemsthroughwaterconser
vationanddrainagecanreduceunnecessaryrepetitiveworktoa
minimumThiswillinthelongrunredoundtothebenefitofthe
taxpayerthefarmerthebusinessmanandthepublicgenerally
andwewillreceivebetterrecognitionforajobwelldoneatmin
imumeffortandworryonourpart

MrPetersIdontknowwhetherIgainedthisthought
listeningtoHaroldorwhetheritsbeensomethingthatscome
asaconsequenceofthinkingaboutthissubjectforawhilebut
perhapsthesloganwhichaflourcompanyusesmayhavea
certainamountofpracticalapplicationEventuallywhynot
now Ithinkthathistoryindicatesthatweareagainfacing
thesameissueEventuallywhynotnow

Iwouldliketoimpressontheremainingparticipantsthat
wehavehadquiteabitofinformationinthepastonwhat
individualprogramsareactuallyaccomplishinginthisstate
InthispresentationIpreferthatthemembersofthepanel
approachthesubjectfromthisstandpointWhatisyourprob
lemSecondlywhyhaveyouproceededasyouhavetoover
comeyourproblemAndthirdwhathavebeenyourmethods
andyourtoolstoaccomplishyourendThefirsttopicthatwe
aregoingtoconsiderisDrainageforSourceReductionand
IhaveaskedEdgarSmithManageroftheMercedCounty
MADtoinitiatethediscussions

surveymapsheetThesecooperativedrainageprojectsmay
involveonlyonefarmerortheymayinvolveasmanyastwenty
ormorepropertyownersMostoftheprojectscarriedoutby
theDistrictsofarhaveinvolvedinstallationofdrainagesystems
inirrigatedpasturesTheseareusuallydesignedtocarryoff
theexcessirrigationwateratthelowerendofthecheckstoa
drainagechannelwherethemosquitolarvaecanbeeatenby
mosquitofishorcanbemoreeasilysprayedifnecessaryThis
typeofdrainageaftersuccessfulcompletionofaprojectofthis
kindisexemplifiedbythestatementmadebyMrElmer
MurchieManageroftheCrockerHuffmanLand Cattle

CompanyofMercedMrMurchiecreditedtheMerced
MosquitoDistrictssdrainageprogramwiththreepositivebene
fitstothem1Relativeabsenceofmosquitoesintheareawith
drainagesystemsmakingitpossibleforirrigatorstoworkand
forcattletoeatunmolested2Increasedyieldofpasturegrass
3Consequentincreaseintheweightofbeefcattle

Inadditiontocontractingwiththefarmertodothedrainage
workatcosttheMosquitoDistricthelpsthefarmerinother
waysSomeoftheprojectsarepromotedbytheDistrictonits
ownintiativewhileothersarerequestedbutinbothcases
Districtpersonnelperformthelegworknecessarytogetall
thepropertyownersinvolvedinterestedTheDistrictsponsors
meetingsofsuchgroupsandprovidesfreelegalandengineering
adviceAnysurveyingnecessaryisdonebytheDistrictwithno
chargeIfhandworkisneededtheDistrictprovidesacrewof
rehabilitationcenterlaborwithnochargeIfeasementsare
neededtheDistricthandlesthenegotiationsIfconcessions
areneededfromothergovernmentalagenciestheDistrict
makesthearrangementsAllinalltheMercedCountyMosquito


