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PROCEEDINGSANDPAPERSOFTHETWENTYFOURTHANNUALCONFERENCEOFTHE

California Mosquito Control Association

FIRSTSESSION925AMMONDAYJANUARY161956

TheConferencewascalledtoorderat925amby
CMCAChairmanprotemWDonaldMurrayofDelta
MosquitoAbatementDistrictVisaliaCalifornia

ChairmanMurray Goodmorningladiesandgentle
menItseemsthateveryoneishereWeshouldbegin

ThePresidentoftheCMCADickSperbeckwired
lastnightthathewasgoingtohavetostayinMarysville
tokeepwatchontheleveesandcouldnotbehereAs
youknowhehadtochangethemeetingstoherebecause
ofapreviousfloodWehopethatwiththesunshinethis
floodisnotgoingtomaterialize

WewelcomeallofyouwhoareCMCAmemberslo
callyandthoseofyoufromoutofStateWebelievethat
CaliforniahasoneoftheleadingassociationsinMosquito
Controlandwehopethattheseconferenceswillmean
muchtoallofyouIbelievethatyouwillhavereceived
orreceivedifyouwerepresentlastyearourConference

iProceedingsinthesilvercoverandalsoif youareamem

beryoushouldhavereceivedthislittleyearbook
NowletsstartwiththeformalmeetingAshostfor

thisConferencewehaveLesBrumbaughoftheSan
JoaquinMADandBobPetersoftheNorthernSan
JoaquinMAD

ChairmanMurray Leshassomefriendswewould
liketohavehimintroduce

MrBrumbaugh ThankyouDon
Ladiesandgentlemenitisaprivilegetobeoneofyour

cohoststotrytomakethismeetingapleasantoneI
wouldliketointroduceourMayoroftheCityofStockton
FredBittermanwhowillgiveyouawelcomeaddress

Fred

MayorBitterman ThankyouChairmanLes
MembersoftheCaliforniaMosquitoAbatementAsso

ciationMayIfirstapologizeforthelatenessinstarting
asyourChairmanhasmentionedThiswasduetocertain
conditionsIthinkyouweresupposedtomeetoveratthe
SouthHallattheCivicAuditoriumAtleastthatiswhat
Ihadonmymemorandumandasyouallknowthe
RedCrossatthepresenttimeisusingtheSouthHallfor
rehabilitationpurposessoIapologizeforkeepingallof
youwaiting
Iamveryproudthatthisorganizationhasconsented

tomeethereatStocktonPerhapsourmosquitoabate
mentsituationtookalittlelongertojellthanthatofsome
oftheothercommunitiesbutthroughtheuntiringefforts
ofindividualssuchasLesBraumbaughwewereableto
haveaMosquitoAbatementDistrictcreatedhereinthis
particularareaandIthinkinfactIknowitisfunc
tioningwellIpresumewiththetremendousrainfallwe
havehadthisyearthatyourprogramisgoingtohaveto
becomealittlemoreheavyshallIsaybecauseofthe
waterconditionswhichnowexistIknowalotofthese
littlecreekswehavearoundStocktonwillundoubtedly

BALLROOMHOTELSTOCKTON

StocktonCalifornia

provetobetroublesomeLesfromthestandpointofyour
program

MayIextendtoyouthewelcomeonbehalfoftheCity
ofStocktonandIknowthatyoureffortsforthecoming
yearwillbeintensifiedandIgivemyheartiestcongratula
tionstoyouonbehalfoftheCity

Thankyouverymuch
MrBrumbaugh ThankyouFredandIknowthe

boyswillenjoythemselveswhiletheyarehereinStock
tonBeinginStocktonyoucanthelpbutenjoySan
JoaquinCountyandyouhavecomethroughtheCounty
togettoStocktonWearequiteproudofSanJoaquin
CountysowehaveaskedClyfBullChairmanofour
BoardofSupervisorstosayafewwordsthismorning

ClyfBull
MrClyffordBull ThanksChairmanLesandIjust

wonderifyouhavebeenupallnightor
Laughter

Ididntknowthatyoustartedoutaconventionbybeing
upallnightbutIknowthereareafewofyouthatare
goingtowindupbybeingoutallnight

AtthistimeIwouldliketoextendthegreetingsofthe
peopleofSanJoaquinCountytoyouinsofarasthis
MosquitoControlAssociationisconcernedIfthereis
anythingthatwecandoforyouwewouldbeveryhappy
tohaveyoucalluponusIamnotgoingtoboreyouwith
alotofthingsthatIcouldgoonwithinsofarasthehis
toryofmosquitoabatementisconcernedhereinSan
JoaquinCountybecauseIthinkyouareallalittlebit
awareofitIhappentoliveinLodiwherewehavehad
averywellfunctioningMosquitoAbatementDistrictfor
anumberofyearsandIthinkthatpossiblythatisone
ofthebigthingsthathelpedthesouthernhalfofthe
CountyfinallyhaveadistrictWehatedtoloseourpeople
inSanJoaquinCountyasfarastheofficialpeopleorthe
officialfamilyareconcernedbecausewelostanawfully
goodmanwhenwelostLesBrumbaughbuteventhough
welosthimasanemployeeofSanJoaquinCountywe
gainedhimasanemployeeoftheMosquitoAbatement
DistrictwhichincludestheCityofStocktonandIknow
youaregoingtohaveaControlDistrictheresecondto
noneintheState

Thanksforbeinghereandcomebacksoon
Applause
MrBrumbaugh ThankyouClyf
Ladiesandgentlemenwewillnowturnthemeeting

backtoourchairmanDonMurray
MrBull ChairmanDondoyoumindifIleaveat

thistimeWehavea10oclockBoardmeetingandIam
goingtohavetogotoit

ChairmanMurray CertainlyThankyouverymuch
forcoming

ChairmanMurray Iwouldliketointroduceanother



veryimportantpartofourmeetingMrDanRichardson
oftheStenotypeReportingCompany

Wehavehadsomenecessarychangesinourprogram
asyouhaveseenitMrFreeborncannotbeherebecause
ofthepotentialfloodatDavisWhetherhecanbehere
alittlelaterandincludehispaperatthattimewecant
sayWithsomechangesthatwemakewewillmoveour
programupandcallonMrHaroldGrayCalifornias
MrMosquitoControlEmeritusNowMrDickSper
beckasPresidentoftheCMCAmayhavehadlong
flowingintroductionsIcameunpreparedMrHarold
GrayneedsnointroductiontoanyofyouHeisthefriend
ofallofusHehasbeenMrMosquitoControlUSAor
Worldorwhateveryouhave

MrGray
ChairmanMurray Doyouwishtousethespeaker

Youcanifyouaretired
MrGray Wellifyouboyscanthearmethereis

somethingwrongwithmyvoiceIhadbettertellthe
stenotypemanthathehadbetternotpayverymuchat
tentiontowhatIamgoingtosayaboutwhatIamsup
posedtotalkaboutandIwillgiveapapertoEdhereand
youcanpublishthatbutalthoughtherestofthestuff
Iputoutmightamuseyouatrifledontpayattentionto
itintheofficialproceedings

LETSTHINKALITTLEHARDER

by

HAROLDFARNSWORTHGRAYGrPH
HonoraryMember

CaliforniaMosquitoControlAssociation

ManyyearsagotheBritishsurgeonJohnHunterina
lettertoDrEdwardJennerwrotebutwhythinkwhy
nottryanexperiment

WhatDrHuntermeantwasthatifonehasanidea

thatacertainconceptispossiblytruethenthethingto
doistoputthatideatothetestofanexperimenttodeter
mineitsvalidity

ForanumberofyearsweintheCaliforniaMosquito
ControlAssociationhavebeendoingwhatDrHunter
suggestedIndeedwehaveevengonebeyondhisadvice
withoutanyspecificthinkingwehavebeendoingex
perimentalandobservationalworkinseveraldirections
forthepurposeoffindingfactsandideaswhichwillen
ableustounderstandtherelationshipsofvariousmos
quitospeciestotheirenvironmentinorderthatwemay
beabletoobtainmoreeffectivecontrolwithlesseffort
andexpense

Frequentlywehavenothadanypreconceivedideas
whichweweretestingWehavebeenmotivatedbythat
curiositywhichistheessentialelementofresearchAsso
wellputbyKipling

Ikeepsixhonestservingmen
TheytaughtmeallIknew
TheirnamesareWhatandWhyandWhen
AndHowandWhereandWho

Iknowofnogroupinthegeneralpublicservicefield
whichisdoingabetterjobinthisrespectandthevaluable
andunusualaspectoftheoperationhasbeenthatitis
notsomethingwhichhasbeenimposedupontheorganiza
tionbyanupperhierarchyofuniversityintellectualsor

2

byfederalorstatebureaucraciesbuthaslargelysprung
upfromandhasbeenaidedandabettedbythegrass
rootspersonneloftheorganization
Iamquiteimpressednotonlywiththeworkalready

accomplishedbutalsowiththespiritandpurposebehind
itIamalsopleasedthatIhavehadperhapsaverysmall
partinsomeoftheactualworkandalsoinstimulating
andencouragingotherworkersButIamfarfromsatisfied
thatwehavedoneallthatwecoulddoorshoulddoor
thatwehavegoneaboutourprojectsinthemosteffective
waysSomewheresomehowwemayhavebeenover
lookingsomethingsofconsiderableimportanceand
probablyweoughttostandbackandtakeagoodlong
lookatourproblemsanddosomehardpertinentthinking
aboutthem

ThereforeInowsuggestthatwedosomebasicthinking
aboutourproblemsIdonotsuggestthatwereduceour
experimentalworkandinvestigationsinfactweought
toincreaseitButwhywherewhenhowandtowhat
purposes

Forabriefperiodatleastweoughttogetawayfrom
thecloseupviewofourindividualproblemsgetaway
fromthedetailsandtakeanoveralllookatourwork
Supposeforalongtimewehavebeeninaforestexamin
ingtreesterrainshrubssoilsetctryingtodescribethe
forestWehaveexamineddetailsperhapsnotexhaustive
lybutfairlyadequatelyButwehavenotlookedatthe
forestasawholeForthatpurposewemustclimbahigh
mountainnearbyandlookdownuponitorflyoverit
inanairplanetodetermineitsextentandwherethetrees
aregrowingvigorouslyandwherethehillsidesarerela
tivelybareAndwhenwehavedeterminedthesethings
thenweshouldaskWHY

Forexampleallofushaveseensituationswhichap
pearedtobesuitableforthedevelopmentofmosquito
larvaeandyetnonewerepresentnottemporarilyunder
specialweatherconditionsbutcontinuouslyWealsosee
plentyofplaceswhichareprolificmosquitoproducers
Whyarecertainsituationsnaturallyunfavorabletomos
quitolarvaeorperhapsrepellenttoovipositionand
othersareveryfavorableIsthereasontobefoundin
soilsorfoodsupplyorpredatorsorcompetingorgan
ismsorwhatTheseareproblemsinecologyandthe
Californiaworkershavebeenmoreconsciousofecology

afactorintheiroperationsthananyothergroupwith
whichIhavebeenacquaintedIofcourseexceptin
dividualssuchasSirMalcolmWatsonButhavewe
doneenoughalongtheselinesHavewedoneallthatwe
candoIdonotthinkwehave

IfmymemoryiscorrectweoncehadanEcology
CommitteeMyrecollectionisthatitdidsomevery
goodworkinassemblingmuchofwhatisknownaboutthe
ecologyofthemoreimportantCaliforniaspeciesAtyour
18thConferenceinFebruary1950anexcellentsympos
iumontheecologyofCaliforniamosquitoeswaspre
sentedButthiscommitteewastoopuckeredupwith
detailstotakealongrangeoverallviewpointoftheim
portantproblemsWhatweneedinmyopinionissome
thinglikeabraintrustwordswithahorribleconnota
tionperhapsagroupwhichwilldelineatethethings
wedonotknowbutneedtoknowAftertheyhavedone
thebasicthinkingthenwecandeviseandcarryout
experimentstotesttheirhypothesesifany

Wemightmakeuseofanexistinggroupsuchasthe
VectorControlAdvisoryCommitteeoftheStateDe
partmentofPublicHealthastherearesomeveryable



intellectsinthatgroupButsuchworkisnotitsfunction
andIdoubtthedesirabilityofusingitasawholefor
thispurposesinceIbelievethatthecommitteeIpropose
shouldbeagrassrootscommitteeofyourveryown
FurthermoreasIgetolderIbecomemoreandmore
suspiciousofgovernmentalbureaucraciesadministra
tionsagenciesfacilitiesandauthoritiesetcwithgobble
degooknamesandalphabeticalabbreviationsSimilarly
Iamnotwillingtowaitontheuniversiitesforthismeans
anuncertaintyuntilthereisafortuitousjuxtapositionof
timegeniusandfacilitiesinresearchPerhapswecan
encouragesuchresearchbutwecanproperlyneither
directitnorhurryitbysettingtimelimitsuponit

Howmuchbetteritwouldbeifyouweretodothisjob
yourselvesDifficultEmphaticallyyesThiskindof
thinkingisthehardestworkintheworldandtherarest
Perhapsyouwillnotbeequaltothischallengebutwho
cansaythatuntilyouhavehadarealgoodtryatitYou
mayevensurpriseyourselveswiththeabilitiesyouasa
grouphave

Whatisitthatwedonotknowaboutmosquitoecology
thatweneedtoknowifwearetoobtainpractically
100controlwithminimumeffortIfwecandelineate
thisproblemthenwecandeviseexperimentswhichwill
beuseful

ChairmanMurray ThankyouHaroldverymuch
InreplacingatleasttemporarilyDrFreebornstalk

inthemorningwewillnowhearDickPeterstalkwhich
wasscheduledat310onSignificantFeaturesofCali
forniaMosquitoControlsinceDickPetersisscheduled
fortheafternoonandsincehehadaspecialmeeting
whichhecouldnotavoidthisafternoonbutcouldbehere

thismorning
DickPetersChiefBureauofVectorControlState

DepartmentofPublicHealth
MrPeters MrVicePresidentActingPresident

andmembersoftheCaliforniaMosquitoControlAssocia
tionandfriendsandvisitorswhohavecomefromfarand
nearArtGeibaschairmanoftheProgramCommittee
askedthatIappearhereinthecapacityofrepresenting
theBureauofVectorControlandtalkonsomethingthat
wouldbepertinentWellthiswasseveralmonthsagoand
beingratherobtuseatthetimeastowhatwouldbeperti
nentIpickedthisgemasatitleSignificantFeaturesof
CaliforniaMosquitoControlAsyoucanseethelatitude
isunlimitedIalsoamstrangelyenoughpreparedwith
awrittenspeechThatisunique

Sohavinggonetoallofthattroubleifyouwillbear
withmewhileIwadethroughitIhopeIchantbore
youAtleastIwillinflectstronglynowandthento
awakenthosewhogetalittletired

SIGNIFICANTFEATURESOFCALIFORNIA

MOSQUITOCONTROL

RICHARDFPETERS

Themosquitocontrolprogrampresentlybeingcon
ductedinCaliforniahasauniquedistinctioninthatitis
contributingsignificantlytoshapingthepatternoftomor

1ChiefBureauofVectorControlCaliforniaStateDepartment
ofPublicHealth

rowsgeneralizedmosquitocontrolpracticesThisstate
mentmaybedifficultfornonresidentstoswallowlet
alonedigestbutitcannotbedeniedthatinCaliforniato
daymosquitocontrolagenciesaretacklingnewanddif
ferentkindsofartificiallycreatedproblemsonapioneer
ingbasisThescopeofmosquitoabatementpractice
withinwhathasbeencoinedinCaliforniaasmosquito
sourcereductionisnovelatleastonsuchalargescale
intwowaystheproblemitselfandthetechniquesbe
ingusedinsolvingtheproblemOurCaliforniaproblem
isnowlargelyoneofmanmadeoriginarisingwithin
irrigatedagriculturallandsandwithinindustrialand
communityliquidwastedisposalpropertiesandiscoming
intoexistencewithdramaticsuddennessTheeducative

persuasivecooperativeemphasisbeingemployedin
mosquitosourcereductiontocorrectandpreventprob
lemsisinitselfauniqueexperienceintherelationshipof
governmenttopopulationservedTobesureCalifornia
isalsowithinthisthelargestmosquitoabatementpro
gramofitskindintheworldperformingtheusualvariety
ofroutineorconventionaltypeoperationslongidentified
withmosquitocontrolIrrespectiveofthemagnitudeof
ourproblemtodayhoweverwhichisapproximatingthe
fourmilliondollarmarkperannumwearereallyonly
gettingstartedindealingwiththeeffectsofthestates
vastwaterresourcesdevelopmentprogramWearenot
yethalfwayalonginexperiencingthemosquitoproduc
tionpotentialofCaliforniasanticipatedtwentyonemil
lionirrigatedacresnorhaveweyetevenreachedmidway
inthestatesestimatedpopulationsaturationpoint
Againbearinginmindthatourproblemisaproductof
artificialchangesdoesnotthisoutlookinvitesobrietyin
recognizingthepotentialimpactofmosquitoesinCali
forniaDoesnotthisoutlooksuggesttheneedforgiving
mosquitopreventionandcontrolhighestpriorityinCali
forniaspresentandfutureplanningInviewofthis
outlookitseemsonlyappropriatetotakeinventoryof
ourcapacitiesformeetingthechallengebeforeus

Firstofallletustakestockofouradequaciesour
assetsifyouwillOutstandingisthesincerityanddedica
tionwhichmosquitocontrolpersonneldemonstratein
theirintenseapplicationtothetaskparticularlyunder
themostadverseofworkingconditionsThevirilityand
determinationwhichisevidentleaveslittletobedesired

Nextletusreviewbrieflythestatuteunderwhichwe
operateThemoreIreadtheMosquitoAbatementDis
trictActthemoreIamimpressedwithitsflexibilityand
utilityItsauthorsmostcertainlymusthavebeenpossessed
ofkeenvisioninselectinglegalterminologytofacilitate
solutionofmosquitoproblemsandatthesametimecreate
harmoniousrelationshipbetweengovernmentandcitizens
affectedbygovernmentSpeakingsomewhatfacetiously
itappearsthattheydevelopedalegalabatementproce
durewhichissoinvolvedandtimeconsumingastoprac
ticallyprecludeiteverbeingusedTheysuppliedpowers
toaboardoftrusteesenablingthemtotakevirtuallyany
stepnecessarytoneutralizeanyexistingmosquitoproblem
andtheyalsoprovidedbasisforeffectingsoundlong
rangeremediesThoughthelanguageappearsatfirst
readingtoprovideprimarilyforlawenforcementthere
isampleimpliedandinferredbasisforemployinganedu
cativepersuasivecooperativeemphasisinsecuringso
lutionstoproblemsBorrowingfromTeddyRoosevelt
theyprovidedabigstickbutsomehowseemedtodis



courageitsuseThusweareamiablypreparedlegallyto
meettheneedsofthepresentandthechallengeofthe
future

Ithasbeenpreviouslymentionedthatmosquitocontrol
agenciesareemployingthemosquitosourcereductionem
phasisThisprogramphilosophywhichaimsatreducing
existingsourcestoaminimalpointandpreventingthe
manypotentialsourceswhichcouldbedevelopedinour
changingstateiscertainlydeservingofmentionandcon
spicuousrecognitionasapositivefeatureofCalifornia
mosquitocontrolMaythishealthyphilosophybecome
evenmorefarreaching

Itisparticularlygratifyingtometoalsorecognizeand
expressappreciationforwhathasalltheappearancesof
harmoniouslocalstateteamworkInthisconnectionI
wishtoassureeveryonethatourprimaryobjectiveinthe
BureauofVectorControlistoperformourparttothe
maximuminservingandassistinglocalmosquitoabate
mentprogramsAsourpersonnelbecomefurtheroriented
totheirassignmentsandtothelocalprogramneedsI
sincerelybelievethatthisrelationshipwillcontinueto
improve

Nextmatterworthyofmentionisthegoodstartwhich
hasbeenmadeonmosquitomeasurementThisIshallnot
dwelluponsinceadiscussionwillbeheldtomorrowdeal
ingindetailwithitsvirtuesandshortcomings

YourstateAssociationmostcertainlyisadecidedly
positiveinfluenceinhelpingtobringaboutuniformity
andstandardizationofpracticetotheextentsuchispos
sibleLikewisementionworthyisitsimportantfunction
ofdocumentingtheProceedingsandPapersofthesean
nualconferencesThecommitteesoftheCaliforniaMos
quitoControlAssociationhavefrequentlyperformed
valuableservicetothestatewideprogram

Thefineheadquartersanddepotfacilitiesthroughout
mostofthestatewhichenablepersonneltoperformtheir
jobswithmaximumefficiencyandwhichareconvenient
andavailabletothepubliccertainlydeservefavorable
comment

Thespeedandflexibilitywithwhichmosquitocontrol
agenciescanarisetomeetemergenciesasexemplifiedby
the1952experienceisalsointhecategoryofasignificant
featureofCaliforniamosquitocontrol

UndoubtedlyIwillbeguiltyoffailingtorecognize
otherattributesandexpressthemwhichareprobably
tooobviousbutIshalltaperoffonthepassingoutof
bouquetswiththegeneralobservationthatnowherewith
inmyknowledgeisthereanyotherprogramaswellorgan
izedandaswellstaffedasexistsinCaliforniatoday

PerhapswiththatstatementImaynowundertakethe
lesspopularpartofthispaperbyattemptingtosuggest
opportunitieswhichappeartobeopentogettingthejob
doneevenmoreeffectively

Whileitisacknowledgedthatwehavemadeastartin
developinginteragencycooperationtowardfurthering
mosquitopreventionobjectivesitseemsreasonablethat
furtheradvancescouldbemadeinthisregard

Sinceitisaxiomaticthatwateristhedenominator
whichsupportsallmosquitoesandsincethemanipulation
ofwaterunderliesallmosquitoabatementoperations
doesitnotseemprobablethatincreasedeffectsinpre
ventingmosquitoescanbeobtainedthroughthemedium
ofotheragenciesandinterestsrelatingtowaterHow
manymosquitocontrolagenciesaretakinganactivepart
evenleadershipinpromotingcooperationamongneigh
boragenciesandtheotherdiverseinterestsconcerned

withwaterItwouldappearthatunlessmosquitocontrol
acceptsthisinvitationitwillbefallingshortofrealizinga
greatpotentialwhichiswithinmakinguseofByen
couragingthedevelopmentandactivelyparticipatingon
localwaterusecommitteesorcouncilscomposedofrep
resentativesofalltheinterestsineachlocalitytheobjet
tivesofmosquitocontrolandtheopportunitiesforco
operationandreciprocalservicecanbeclearlyenunciated
tooneandallTotakeleadershiphiwateruseplanning
isinnowaypresumptuousOffhanditappearsthatno
otheridentityrelatedtowaterisinapositiontobeasob
jectivewithrespecttoitsuseasismosquitocontrolThis
enviablepositionofneutralityinvitesleadershipTobe
suretheBureauofVectorControlwillrenderallsupport
possibleparticularlyinnegotiatingwithstateandfederal
agenciesonwaterusedevelopments

Nextinnowaytodeprecatethefineshowingmost
entomologistshavemadethusfarinmosquitocontrolpro
gramsthroughoutthestateitappearsthatanattitude
resemblingresignationhasdevelopedtosomeextentcon
cerningthefulluseoftechnicalandprofessionalskillsin
mosquitocontrolTherehavebeenseveralexceptionsto
thiswhereanumberofdistrictshavesecuredtheservices
ofsourcereductionspecialiststofacilitatetheirprograms
Myrealpointinbringingupthissubjectisthatofsug
gestingthedesirabilityofutilizingincreasednumbersof
technicalandspecializedpersonneltomostefficientlycon
ducttheeducativepersuasivecooperativeprograms
presentlyunderwayandinprospectonanincreasing
basisintothefutureItisapparentthatengineeringises
sentialindevelopingmasterplansofdrainageinperform
ingindividualsourcereductionprojectswithmaximum
efficiencyandincoordinatingtheareawidesourcereduc
tioneffortEducationspecialiststoemploythevarietyof
educationalmethodsandtechniquesavailableinputting
acrossthemessagetothepublicarevisualizedasde
sirableinperformingthejobbeforeusTheuseofento
mologistsinentomologicalandtoxicologicalcapacities
ratherthanadministrativesupportfunctionswillalsopay
dividendsinmeetingthoneedsofthepresentandthe
futureprogramsIncreaseduseofagriculturalspecialists
ineffectingagriculturalsolutionstoproblemsarisingin
irrigatedagricultureappearstobeanobviousmosquito
abatementexpedient

Nodoubtyouhavebeenwonderinghowlongitwould
takemetogetaroundtopointingouttheinadequacy
andinsufficiencyofpresentprovisionforresearchonmos
quitoecologyandcontroltechnologyInthisregardit
ishearteningtoobservethewheelsappeartobeturning
fromaboveslightlymoresoinsympathywithsuchapro
gramIremainfirminmybeliefthatthereexistsno
soundercourseopentomosquitocontrolinsolvingits
manydifficultproblemsthanthatofutilizingcapableand
efficientscientistswhoarepermittedandencouragedto
workscientificallyatsolutionstotheseproblemsUnder
thenewlyreorganizedsubventionsetupwhichnowplaces
theresponsibilityforinvestigationsinthehandsofthe
BureauofVectorControlwearesincerelyapplyingour
selvestothetaskbeforeusandonlywishitwerepossible
tohavethedegreeofwherewithalbywhichtoexpedite
theturningoutofresultsThisisnotareportinthenega
tivebutratherapositiveoutlookonasignificantsubject
whichneedssupport

Nextitemisinthenatureofcallingattentiontothe
needforextraordinaryadministrativejudgmentinap
plyingthenewtoxicphosphateinsecticidesMosquito



controlcannotmaintainitsacceptedprofessionalstatusif
confrontedthroughnegligencewiththeunhappyexper
ienceofpersonnelintoxicationfrominsecticidesnorcan
thepublicordomesticatedanimalsbecarelesslyexposed
tohazardsfromthesematerialsandhavepublicrespect
formosquitocontrolendureWemustbeextraordinarily
certainthatallprecautionsaretakenbypersonnelin
storingandmixingphosphateconcentrateswhetherthey
bemalathionorparathionandthateveryprotective
measureisobservedinprotectingoperatorsaswellasthe
publicAreexaminationofproceduresandpracticesin
useisurgedtoassurethateveryadministrativesteppos
siblehasbeentakentoascertainthatallpossiblepre
cautionsarebeingincorporated

Probablyoneofthemostthreadbareofsubjectswhich
accordinglywillreceivebutbriefmentionisthewidedis
crepancyinrecordkeepingamongmosquitocontrol
agenciesWithoutdwellingspecificallyonanyindividual
formorpracticeitismyobservationthatrecordkeeping
bymosquitocontrolagenciesgenerallyisconsiderably
underthestandardpracticedbyothergovernmental
agenciesaccountabletothepublicTheCMCACom
mitteeonRecordsandStatisticshasmadeanimportant
strideinseekingtodevelopformsandinvokestandard
patternsforkeepingmeaningfulrecordsItofcourse
followsthatrecordswhicharegatheredandnotusedare
worsethannoneatallPerhapsthegreatestdeficiencyis
thefailuretoutilizethedataobtainedfromrecordsin

eningcontroloperationsInthisregardonlyseveral
rideshavethusfareffectivelyemployedcostanalysis

appraisalpracticesinhelpingtoguideadministrativede
cisionsSuchauseofrecordsinitselfmorethanjustifies
thetimespentingatheringdata

Mylastitemonthedebitsideisreallyapreventive
statementintendedtoencourageandstimulateanexplor
atoryattitudeandthemaximumuseofimaginationin
meetingthechangingproblemsconfrontingmosquitocon
trolWemustheadoffanytendencytowardcomplacency
Itiseasytofollowaroutinepatternofoperationsonce
establishedandcontrarilydifficulttoengageinnewand
modifiedtechniquesandapproachestoourproblemFor
exampleadministrationmightwellexamineorreap
praisethepresentpatternofzoneswithrespecttomag
nitudepersonnelsuitabilityanddistancethelogistics
inpresentoperationswithaviewtowardstreamlining
thekindofequipmentbeingemployedwithrespecttothe
peculiaritiesofareasservedthemeritsofthewandversus
theshovelthevalueofpreandpostoperationalinspec
tionthemeritsoftheinsecticidesinusethefeasibilityof
measuringwitchelevationsandstreamflowsasguidesto
locatingandtimingofirrigationandhenceinsecticide
applicationstheenlistingofcooperationoffarmersand
irrigatorsinraisingflagsorusingvariousindicatorsof
somekindonpropertiesrecentlyirrigatedthefulluse
ofaerialreconnaissancetoguidecontroltimingetc
Aboveallwewanttoavoidcreatingarutitcouldfill
upwithwaterandproducemosquitoeswhileourbacks
areturned

Nowlestanyonebelievethatthisisaonewaysermon
Iwishtoacknowledgethatthereareanumberofshort
comingswhichexistwithintheprogramoftheBureauof
VectorControlprogramwhichcanundoubtedlybeim
proveduponAsidefromthefactthatIfinditrelatively
moredifficulttogetintothefieldnowwithmyknowledge
aboutwhatyoudobeingbasedmostlyonthelittleyou
sayinmonthlyreportsIamfranklymostawareofour

relativelyslowprogressingettingmosquitocontrolplan
ningacrosstootherstateandfederalplanningagencies
whichhaveaprimaryinfluenceindeterminingthedestiny
ofwaterdevelopmentsInthisrespectweareaimingto
domorethanhasbeenthecaseinthepastThegreat
varietyofinterestsconcernedwithwaterbeingdispersed
insomanylocationsmakesthiseffortnosimpleunder
takingOurlackofengineeringpersonnelwithwhichto
providegreaterengineeringassistanceinbothstateand
localrespectsalsoconcernsmedeeplyWearealsoseeking
toimproveourinformationalandeducationalservicesto
mosquitocontrolandthroughtheactivitiesofourre
centlyacquiredhealtheducationconsultantshouldbe
abletoexpandthisserviceinthenearfuture

InpassingIshouldliketomentionthesubventionpro
gramparticularlyatrendofreactiontowarditwhich
seemsapparentinlegislativeandotherstatecirclesFrom
presentappearancesthefiscalyear195657maywellfind
onlythoseagenciesunabletoobtainaddedlocalfunds
withintheexistingtaxstructureeligibletoreceivestate
fundsforoperationalpurposesIfsuchrevisedqualifica
tionsshouldbeestablisheditishopedthatthebasicallo
cationwillcontinuetoallparticipatingagenciesinorder
tosponsortechnicalguidanceandtosupportthemos
quitomeasurementprogramTheoperationalinvestiga
tionsactivitiesappearinprospectofsupportwithaslight
increasetoaccommodatetheinsecticidetestingactivities
whichtheKernMosquitoAbatementDistricthassogen
erouslydoneintheyearspreviousItcanbeexpectedthat
thelegislaturewillcontinuetolookcriticallyatthepro
prietyandamountofstateparticipationifanyiscon
sideredappropriateItseemsdetectablethatgrowingap
preciationexistsoftheneedforstateactivityinconjunc
tionwithmosquitocontrolbuttheexactmannerand
amountinwhichitwillbeexpressedappeartobetheun
certaintyOnethingiscertainitwillnotbeinthefield
ofroutinemosquitocontroloperations

Lastlywhatisinstoreforusin1956Wehaveindeed
experiencedagravewinterthusfarIftheprecipitation
andsnowpackcontinueintoMarchtheeffectmosquito
wisemightcertainlybeunpleasanttocontemplateSince
wehavemisplacedourcrystalballitcanonlybeasked
thateachandeveryagencybeparticularlyvigilanttoward
appraisingandreportingtotheBureauofVectorControl
thebuildupofmosquitoesastheseasonadvancesItcan
bepromisedthatifemergencyconditionsappeartomater
ializeanyemergencyactiontobetakenwillcorrespond
totheearlyconditionswhenandiftheyoccurWejoin
youinhopingthatsuchisnotnecessary

ChairmanMurrayThankyouDickIwouldliketo
beabletosaythatyoutookthewordsrightoutofmy
mouthIthinkaddingallofustogetheryoudid

Accordingtotheprogramthereisaslightrecessbe
foreweproceedfurtherBeforeyougoIwouldliketocall
yourattentionagainasIseeanumberofchemicalpeople
herewhomaynothavereceivedthisyearbookwhich
givesyouacluetoallthedistrictswhereyoucangoand
trytosellyourproductsbutitisstrictlyyours

Asyougathertoyourseatswillyoupleasearrange
yourselvessothatyoucanseethescreen

Firstwehaveseveralbriefannouncementswewould
liketomakebeforewestartourformalprogramEspe
ciallyaproposfollowingthepaperbyDickPetersIthink
theentiregroupshouldbeinformedoftheactivityofa
committeeThiscommitteehasbeenextemporaneousand



asofthenextfiscalyearitwillbeadefinitecommittee
withresponsibilitiesOneintroductoryparagraphIwould
liketoreadtoallofyouisthis

MosquitoControlAgenciesinCaliforniapres
entlyuselargequantitiesofinsecticidesincluding
somematerialsofhightoxicitytomananddomestic
animalsDuringthepasttenyearstheincreaseddif
ficultyofkillingmosquitoesduetothedevelopment
ofatolerancetovariousinsecticidesbythemosqui
toeshasledtotheuseofmuchlargerdosagesofthe
olderinsecticidesparticularlythechlorinatedhydro
carbonsandtheincreasinglyextensiveuseofnewer
materialsofgreatpotentialhazardparticularlythose
ofthephosphategroup

StateregulationsandtherecentlyenactedFed
eralMillerBillwhichprovidesforspecificresidue
tolerancesmakeitimperativethatmosquitocontrol
agenciesuseinsecticideswithinthepermissivelimits

Thereforeitappearsdesirablethattherebepre
paredaguideandrecommendationsforMosquito
ControluseinCalifornia

Itisthatplanthatwillbediscussedatourbusiness
meetingtomorrowmorningtohaveacommitteewhich
willpursuethisthought

Eddidyouhaveanannouncementorso
SecretaryTreasurerWashburn TheNominations

Committeetomorrowwillmaketheirfullreport
butinorderthatyoumayknowtheprocedurein
caseothernominationsaredesiredIshouldliketo
readfromtheConstitutionthefollowingTheNominat
ingCommitteeshallalsoreceivebeforethebeginning
ofthesecondsessionoftheAnnualMeetingnominations
madeinwritingandsignedbynotlessthanthree3
RepresentativesofCorporateMembersforanyelective
officeinthisAssociationNominationsmaynotbemade
inanyothermanner

Inotherwordstherearenotnominationsfromthe
floorNominationsmustbemadethroughthisprocedure
orthroughtheNominatingCommitteeTheNominating
Committeehasmadeitsreportandyouasmembersat
leastDistrictmembershavebeennotifiedofthat

Forthoseofyouwhohavecomeinlatewewouldlike
toagainremindyouofourcourtreportersystemthatwe
areusingthisyearintakingdowntheproceedingsofthis
ConferenceDanRichardsonoftheStenotypeReporting
ServiceofSanFranciscoishereandisdoingthatjobfor
usWehopeasDonsaidearlierthatwewillhavethe
proceedingsoutmuchsoonerthanwehaveeverbeen
abletointhepastsoeverythingyousayBrotherhehasit

IthinkthatatthistimeIwouldliketocallontwoper
sonstomakeannouncementsregardingIhopethisisthe
righttimemeetingsscheduledforthoseorganizations

Dickwouldyouliketomakeanyannouncementre
gardingtheAmericanMosquitoControlAssociation
meetings

MrRichardPetersIshouldbepleasedtoannounce
thattheAmericanMosquitoAssociationisholdingits
12thAnnualMeetingatBeaumontTexasTheSantaFe
trainleavesOaklandat1125amthe3ddayofFebru
aryThereisgoingtobeamigrationfromCaliforniato
Texastofindoutwhatallthatbraggadocioisaboutdown
undersoanybodywhoisinanywayfootlooseandfancy
freeforabouteightortendaysaboutthattimeofthe
yearandwhocangathertogetherabout200itisgoing
totakeaboutthatofthetaxpayersorofyourmoneyis
welcometojointhecaravanfromCaliforniatoTexas
Themeetingsarefromthe5thdayofFebruarythrough

the8thtwodaysinBeaumontandonedayinGalveston
SecretaryTreasurerWashburnThanksDickIncase

someofyoudonthappentoknowourownDickPeters
is PresidentoftheAmerican Mosquito Control
Association

IwouldliketocallonGlenCollettifhewouldmake
anannouncementregardingthecomingUtahmeetings

MrGlenCCollettThankyouEdMarch16and17
inMidvaleUtahtheAnnualMeetingoftheUtahAsso
ciationwillbeheldandIamsuremanyofyouhavebeen
downtherebeforeMidvaleisjustoutofSaltLakeCity
abouttenminutesdriveandwecertainlyinviteeachand
everyoneofyoutoattendifpossible

ChairmanMurrayThankyouGlenLetusproceed
withourprogram

ThenextpaperisbyDrDonaldReesDirectorofthe
DepartmentofZoologyUniversityofUtahSaltLake
CityNowDrReescouldnotsplithimselfeveryway
buthehadqualifiedassistanceapersonwhohasbeenin
CaliforniaknowswhatCaliforniaexperiencesandisnow
inUtahMrGlenCollettwilltakethispaperbyDrRees

Glen

GlenCCollettMrPresidentandmembersofthe
CaliforniaMosquitoControlAssociationitiscertainly
aprivilegeformetobeheretodayandeventhoughDr
Reesisunabletobeherehesendshisregardsandheis
certainlysorrythathecouldntmakeitthisyearbutwith
hisbeingheadoftheBiologyDepartmentheisverybusy
atthistime

NowIamgoingtoreadthispaperthatheprepared
andthispaperisontheMosquitoAbatementActivities
inUtahduring1955

MOSQUITOABATEMENTACTIVITIESIN
UTAHDURING1955

DONMREESANDGLENCCOLLETT

UniversityofUtah

InUtahduring1955theworkconductedinthestudy
ofmosquitoesandaccomplishedintheircontrolattained
analltimehighforthestateandplansarepreparedfor
amoreextensiveprogramin1956

InUtahthereisastrongMosquitoAbatementAsso
ciationThereareeightorganizedmosquitoabatement
districtsandanumberofcitiesandtownsnotincludedin
theorganizeddistrictsthatconductsomemosquitoabate
mentworkThestaffoftheLoganFieldStationofCDC
USPHSunderthecapableleadershipofDrADHess
hasdonemuchtostrengthentheprograminUtahInad
ditionmembersofthestaffoftheUniversityofUtah
UtahStateAgriculturalCollegeBrighamYoungUni
versityandWeberCollegehavecontinuedwithanactive
partintheprogramOfficersandstaffmembersofother
agenciessuchasstatecountyandcitygovernments
healthfishandwildlifereclamationconservationagri
cultureirrigationutilitiesandindustryhavebeenac
tivelyengagedinthemosquitoinvestigationandabate
mentprograminUtahduringthepastyear

TheAnnualconferenceoftheUtahAssociationwas
heldinFarmingtonUtahonMarch17181955with
theDavisCountyMADservingashostsThemeetings
wereattendedbyrepresentativesofsixoftheorganized
districtsandalloftheabovementionedorganizationsA
largedelegationfromCaliforniawereinattendanceand
didmuchtocontributetothesuccessoftheconference



MosquitoabatementworkersinUtahareveryapprecia
tiveoftheassistanceandsupportwehavealwaysreceived
fromourcolleaguesinCaliforniaWetakethisoppor
tunitytoextendtoallofyouaninvitationtoattendthe
annualmeetingoftheUtahAssociationwhichwillbe
heldinMidvaleUtahonMarch16171956withthe
SouthSaltLakeCountyMADservingashosts

AvailablereportsfromtheabatementdistrictsinUtah
indicatethatwehadaverysuccessfulseasoninabating
mosquitoesReportsfromthetwodistrictsorganizedin
1953arenotavailableThesedistrictsarelocatedinthe

southeastpartofthestateintheuraniumcenterThere
isarumorthatallthemosquitoesdownthereareradio
activeandthenewdistrictsdonotwantforeignersinon
thefind

Controlworkagainstmountainorsnowmosquitoes
intheWasatchMountainsofUtahwascontinuedin1955
Thisprogramhasbeenconductedyearlysince1935by
theSaltLakeCitydistrictunderthesupervisionofthe
ZoologyDepartmentattheUniversityofUtahNotonly
hasthisprogrambeenextremelyeffectiveinmakingcer
tainthatmountainousresortareasarevirtuallymosquito
freebutithasalsoaffordedanopportunitytostudyin
tensivelythesemountainspecies

TheLoganFieldStationofCDSisconductinganex
tensiveresearchprogramonmosquitoeswhichwillbere
portedbyarepresentativefromthatstation

Investigationsonmosquitotaxonomybiologyecology
andcontrolarecontinuingattheUniversityofUtahWe
arealsocontinuingourfieldtrainingprogramattheUni
versityofUtahwherewerequiresixmonthsemployment
withamosquitoabatementdistrictofourgraduatestu
dentsmajoringinentomologyThishelpstoprovidethe
districtswithreliablemenduringtheactivemosquito
seasonwhenseasonalhelpisnecessaryanditalsoprovides
supervisedfieldtrainingaswellasparttimeemployment
forstudentsmajoringinentomology

Thedevelopmentofacooperativeprogramofmos
quitoabatementamongallagenciesconcernedwithwater
managementhasmaderapidprogressduringthepast
yearForanumberofyearsacooperativedrainagepro
gramhasbeeninoperationinSaltLakeCountywherein
theSaltLakeCountyCommissiontheSaltLakeCity
CommissionandtheBoardofTrusteesoftheSaltLake

Citydistricthaveeachcontributed1000000toajoint
fundtomaintainthedrainagesysteminSaltLakeCounty
Thisprogramwasveryeffectiveduringthepastyearand
theresultsobtainedwerehighlysatisfactorytotheagencies
participatingandthecitizensofthecounty

Inplanningthe70milliondollarWeberBasindevelop
mentandmanagementprojectinnorthernUtahthe
BureauofReclamationhasconsultedwithrepresentatives
ofallagenciesconcernedwithwaterproblemsinthearea
affectedManyoftheresultsofthesediscussionsarebeing
incorporatedintotheconstructionofthisprojectinclud
ingsourcereductionofmosquitoesAsaconsiderablepart
ofthisreclamationprojectisinDavisCountyDeLore
NicholesuntilrecentlyCountyAgricultureAgentand
themanlargelyresponsiblefordirectingmosquitoabate
mentworkinDavisCountyhasorganizedaDavis
CountyCorrelationCommitteeThepurposewastocor
relatetheactivitiesofallagenciesengagedinwaterman
agementinDavisCountyRepresentativesofallgovern
mentalandprivateagenciesinterestedinsuchaprogram
wereinvitedtoattendthemeetingsPracticallyallagen
ciesconcernedhaveparticipatedAtthefirstmeeting
committeeswereappointedtostudydifferentaspectsof

7

theproblemandpreparereportsandrecommendations
forthecommitteeasawholeThisworkisstillinprogress
Theresultsoftheworkofthiscommitteeshouldbevery
beneficialtomosquitoabatementintheareaandmay
havefarreachingeffectsinestablishingaprecedentin
planningwatermanagementprogramsinUtahinthe
future

TheSaltLakeCityMADtheUniversityofUtah
StateFishandGameDepartmentandtheLoganField
StationofCDChaveenteredintoanagreementtocon
ductastudyoftheFarmingtonBayWaterfowlareaman
agedbytheStateFishandGametodeterminethemost
effectivemeansofregulatingthewateronthisareain
ordertocreateconditionsmostfavorabletowaterfowl

andotherwildlifeandleastfavorableformosquitopro
ductionIftheresultsofthisexperimentaresatisfactory
theymaybeusedtointerestotherfederalstateandpri
vateagenciesengagedinsimilarenterprisestoadoptthe
principlesintheirprograms

Concerningequipmentwehaveanothereffectivepiece
ofequipmentnowinuseinUtahinmosquitoabatement
workItisanairpropelledboatTheseboatshavebeen
usedonthemarshesinUtahforseveralyearsbyscientists
andsportsmenconcernedwiththestudymanagement
andhuntingofwaterfowlIn1954BoxElderCountyFly
andMADconstructedandusedanairpropelledboat
TheSaltLakeCityandDavisCountyMADsjointly
rentedanairpropelledboatin1954tomakeafewin
spectiontripsDuring1955theSaltLakeCityMADpur
chasedanairpropelledboatThisboathasnowbecome
standardequipmentTheboatcanbeoperatedbyone
manItwillcarryseveralmenandtheirequipmentover
marshesmeadowsandmudflatscoveredwithbutafew
inchesofwaterItworksequallywellindeepwaterand
iscapableofspeedsupto35milesanhourTheboats
makeitpossibletoinspectwitheasecertainareason
marshesandmudflatsthatwerepreviouslyinaccessible
orimpracticabletoinspectortotreatwithgroundequip
ment

Theonlyundesirablefeaturesdetectedtodateinthese
airpropelledboatsarethedifficultiesexperiencedin
steeringthecraftinhighcrosswindsandtheoverheating
oftheaircooledairplanemotorafterprolongedrunsat
highspeedsTheseareobviouslyonlyminordifficulties
buttheymustbeconsideredintheoperationoftheboat

Anarticleontheuseofthisboatwillappearinthe
DecemberissueofMosquitoNews
Ibroughtacoupleofslidesalongtogiveyouanidea

ofwhatthisairpropelledboatisThehullisaluminum
anditis16feetlongand6feetwideIthasan85horse
powerContinentalairplaneengineonthebackanditdoes
operateveryeffectively

ThisisoneofthegunclubsinourDistrictandtheboat
isbeingloweredintothewaterthereItrequiresabout
fourfeetofwatertofloatthisoffthetrailerOnceyou
getinthewaterandonceyouhavelaunchedititonly
requiresdamporslickmudorafewinchesofwaterThat
isallthatisnecessary

Nowthisnextslideshowstheboatoutinsomeofthis
areaWehavethousandsofacresofwaterfowlcountry
anditisimpossibleformetowalkoutintheseareasYou
cantgetouttothemanyotherwaysincetheseareasare
repeatedlyfloodedduringthesummerandeveryrain
stormwheretheirrigationwateristurnedlooseraises
thelevelsoutonthislakeshoreareabutthisboatwe
havefoundhasbeenabletogetusouttosuchplacesand
thisyearwehavetreatedmanyareasthatIdontthinka



MosquitoAbatementmanhaseverbeeninbeforeThese
areashavebeentreatdbyairplanepreviouslyanditgives
usanideaofwherethebreedingisgoingonWehopeto
equipthisboatwithamisterorpowersprayerofsome
kindsowecandotheworkbysprayingtheareathor
oughly

Thankyouverymuch

ChairmanMurrayThankyouGlenIcanrepeat
whatGlensuggestedthatifyoucangettoSaltLakeCity
fortheirmeetingstheywillwelcomeyouAgroupofus
wentlastyearandhadaveryinterestingandworthwhile
time

NextwehaveapaperbyMrMHBuehlerTechni
calDirectorMosquitoControlSectionCityCounty
HealthDepartmentEugeneOregononSignificantDe
velopmentsinMosquitoControlinOregon

MOSQUITOCONTROLACTIVITIESINTHE
STATEOFOREGONDURING1955

By

MILTONHBUEHLERTchnicalDirector

MosquitoControlSectionCityCountyHealthDept
EugeneOregon

MosquitocontrolintheStateofOregonhasmade
severalnoteworthyadvancementsduringtheyearof1955
Theexistingmosquitocontrolprogramshaveenlarged
theirspheresofoperationnewprogramshavebeen
startedtheStateBoardofHealthhasestablishedanew
departmentforvectorcontrolscientificstudieshave
beenmadeontwoaspectsofmosquitocontrolandthe
OregonMosquitoandVectorControlAssociationhas
beenofficiallyformed

AyearagofivecountiesintheStateofOregonwere
engagedinmosquitocontrolCoosDouglasandLane
Countieshaveindividualprogramsconductedunderthe
jurisdictionofthecountyhealthdepartmentsClackamas
andMultnomahCountiescooperateinaprogramcon
ductedbytheCityofPortlandEachofthesecounties
hasincreasedtheeffectivenessofitsprogrambyeither
increasingthescopeofitsactivitiesenlargingthearea
treatedorbyincreasingtheamountofequipmentinthe
fieldInmyownCountyofLanethegreatestforward
stridewasmadewhenfundsweremadeavailablefor

drainageworkstofacilitatethecontrolofmosquitoesas
wellasprovideadequatestormdrainageinlowland
areasItisanticipatedthatfundsfordrainageworkswill
beincreasednextyearanditisourultimatehopethatall
drainagewillbecoordinatedorpossiblycombinedwith
mosquitocontrolactivities

JacksonCountyunderthejurisdictionofthecounty
healthdepartmentstartedanorganizedmosquitocon
trolprogramintheearlypartofthe1955mosquitosea
sonTheprogramexperiencedasuccessfulseasoninspite
ofthefactthattheyweredelayedbyalackofequipment
attheverybeginningoftheseason

TheStateBoardofHealthestablishedaVectorControl
SectionintheDivisionofSanitationandEngineeringto

satisfyalongexistingneedLaVerneMillerformerlyin
chargeofMosquitoControlinDouglasCountyisnow
headofthenewsectionTheactivitiesoftheVectorCon
trolSectionwillbedirectedalmostexclusivelytoward
mosquitocontrolduringthesummermonthsandshould
provetobeagreathelptothoseofusinthefield

Scientificstudiesontheuseofgranularinsecticides
wereconductedbytheCityofPortlandMultnomah
CountyMosquitoControlProjectincooperationwith
theUSDABureauofEntomologyandPlantQuarantine
Twoseparateexperimentswereconductedoneearlyin
theseasonforprelarvalaircraftapplicationinareasof
Aedesfloodwaterhatchingandtheotherduringthelate
summerforCulicinelarvaecontrolAreportofthese
experimentsmaybefoundintheproceedingsoftheFirst
AnnualMeetingoftheOregonMosquitoandVector
ControlAssociationPreliminarystudieshavebeenstarted
inDouglasCountyincooperationwiththeUnitedStates
PublicHealthServicetodeterminetheecologicalfactors
involvedwithlogpondmosquitoesandtheircontrol
Thegreatestmosquitobreedingproblemswehaveinthe
StateofOregonareassocatedwithlogpondsEffortswill
bemadetodeterminewhytwoadjacentpondswhich
seemtohavethesamephysicalcharacteristicswillshow
acompletelydifferentmosquitofaunaoneofwhichwill
requirechemicaltreatmentattendayintervalswhilethe
otherneedstobetreatedonceeverythreeweeksWeare
hopefulthatthisstudywillbecontinuedandthatwemay
findaweaklinkintheecologicalchainwhichmaygreatly
simplifycontrolmeasures

Tomanyofusthemostoutstandingadvancementin
thecauseofmosquitocontrolwastheformationofthe
OregonMosquitoandVectorControlAssociationOur
ConstitutionstatesTheobjectivesandpurposesofthe
Associationshallbetopromoteclosecooperationamong
thosedirectlyandindirectlyconcernedwithorinterested
inmosquitoandorvectorcontrolandrelatedworkto
provideforadvancementofmembersandtoextendand
developthepublicinterestinthecontrolofdiseasetrans
mittingandpestiferousinsectsandotherpestsasanad
juncttopublichealthandcomfortTheAssociationmay
alsoencourageandundertakesuchotherproblemsasthe
AssociationorExecutiveCommitteemaydetermine

AsIstatedlastyearOregonisrelativelynewinthe
fieldoforganizedmosquitocontrolhoweverwefeel

wearemakingconsiderableheadwaytowardbecom
ingaStatewhichmaybejustproudofitsorganizedmos
quitoandvectorcontrolprogramWeareendeavoringto
thebestofourabilitytoestablishourmosquitoandvector
controlprogramsonasoundfinancialfootingunderthe
directionofaggressiveandscientificallytrainedleader
shipThroughtheeffortsoftheVectorControlSection
oftheStateBoardofHealthandtheOregonMosquito
andVectorControlAssociationwehopetoprovidefac
tualandhelpfulinformationtocommunitiesorgovern
mentalunitsinterestedinestablishingmosquitoorvector
controlprograms

Existingmosquitocontrolunitsaretryingtoimprove
theireffectivenessandefficiencybystudyingavailable
literaturerelativetotheirproblemsbyexperimentation
andbyunselfishlysharingideasandexperienceswith
othersengagedinmosquitoandvectorcontrolnotonly
intheStateofOregonbutalsothoseoutsidetheborders
ofourstate

AsPresidentoftheOregonMosquitoandVectorCon
trolAssociationIwouldliketoexpressmyappreciation



onbehalfofmyselfaswellasourassociationforthe
privilegeyouhaveextendedtousbyinvitingustopartici
pateinyourmeetingWemostsincerelyhopethatthe
membersofourassociationmayattendyourfuturemeet
ingsandthatmembersofyourassociationwillattend
ourmeetingstherebycreatingarelationshipconduciveto
afreeexchangeofideasandexperiencescooperative
effortstowardthesolutionofmutualproblemsaunited
frontonregionalproblemsaswellasprovidefortheen
richmentofpersonalexperiencesofourindividualmem
bersbyknowingpersonallyotherleadersintheirfield

ChairmanMurray ThankyouverymuchMel
DrAWLindquisttheheadoftheInsectsAffecting

MenandAnimalsSectionAgriculturalResearchService
USDepartmentofAgricultureBeltsvilleMaryland
HeisanoldtimertousHeisperhapsalongwayoffbut
hecomesbackrepeatedlyandhewillgiveusalittlebit
ontheControlofMosquitoesunderIrrigationand
WaterImpoundmentConditions

DrAWLindquist MrChairmanmembersand
friendsoftheCaliforniaMosquitoControlAssociation
AboutthreemonthsagoIreceivedaninvitationfrom
ArtGeibwhoistheChairmanoftheProgramCommit
teetoparticipateinthismeetingMyfirstreactionwas
todeclinetheinvitationsinceIhaveanenormousnum

berofotherdutiesbutuponreflectionIdecidedIjust
couldntturnitdownImightnothavetoomuchtopre
sentbutIhadtocometotheoldstampinggroundand
thenfurthermorewefeeladutywhenweareaskedto
participateinmeetings

ArtGeibaskedifIwoulddiscussalittlebitaboutthe
ControlofMosquitoesunderIrrigationConditionsbut
quicklywegotatitletogetherwhichdiffersjustalittle
bitfromwhatisontheprogramItiscalledControlof
MosquitoesunderIrrigationandFloodWaterCondi
tionsWellyoucantellinjustamomentthatyoucould
writeabookonthatandIcantpossiblydoanything
exceptmakeafewminorcommentsonthisimmense
subject

Perhapsatthistimeitwouldbeappropriatetomake
somecommentabouttheweather

Laughter
InDecemberIfollowedthenewspapersandtheradio

reportsofthefloodconditionshereinCaliforniavery
verycloselyOfcoursewedontgetthesamestoriesback
EastofwhatisgoingonherebutIthinkwegotapretty
generaloverallpictureandfordaysandweeksmy
thoughtswereoutherebecauseIhavealotoffriends
hereIwaswonderingforonethingwhatwashappening
toClearLakesincethatissubjecttofloodconditions
anditwasadisasterofmajorproportionsbutIhave
heardsinceofthegreatprogressthathasbeenmadein
pickingupthepiecesIcameinonSaturdaynightto
SanFranciscoanditwasrainingbucketsIhavenever
seenanythinglikeitComingfromadroughtcondition
youmaynotbefamiliarwithitbutforthreemonthsin
theWashingtonareawehavehadoneofthemostex
tendedandseveredroughtsonrecordUpuntilafew
daysagotherehadntbeenanyrainfallforaperiodof
timesoitkindoflookedgoodtoseerainagain

Nowtogetdowntothesubjectathand

CONTROLOFMOSQUITOESUNDER
IRRIGATIONANDFLOODWATERCONDITIONS

AWLINDQuisrEntomologyResearchBranch
AgrResSeraUSDA

Themosquitoproblemresultingfromirrigationof
meadowsandpasturesisanoldonebutitisasimportant
todayas25yearsagoItpromisestobecomeofconcern
tomanymorepeopleduringthenextfewyearsbecause
ofgreateremphasisontheuseofwaterforgrowinggrass
andothercropsCitizensinareasnowfreeofmosquitoes
willsoonbecomeawareofthedifficultiesassociatedwith

mosquitocontrolwhenwaterforirrigationpurposesis
broughttotheirland

Duringthelast15yearsprogresshasbeenmadein
understandingthevariousfacetsofcontrollingmosquitoes
thatareeitherdirectlyorindirectlytheresultofirriga
tionMuchknowledgehasbeenobtainedontheecology
ofthesepestsTheresearchhereinCaliforniahascon
tributedtoabetterappreciationoftherelationofthese
peststotheirenvironmentStudiesbyStateandFederal
scientistsonhowtomanagewateronagriculturalland
soastominimizemosquitobreedinghavecontributedto
theoverallprogramGreatstrideshavebeenmadeinthe
developmentofeffectiveandlowcostinsecticidesThe
useofthesechemicalstocontrolmosquitoeshasitsdraw
backsaswewellknowbuteveryonemustadmitthat
sincetheyhavebecomeavailableitispossibletoachieve
controlwhichwouldhavebeendifficultorimpossible
before

Eventhoughexcellentadvanceshavebeenmadeper
sonsconductingresearchonthebiologyandcontrolof
mosquitoesrealizethatmuchmoreneedstobeknownin
ordertoachievethebestpossibleprotectionatlowcost
Researchmustthereforebepermittedtoexpandand
thoseofusengagedinpracticalactivitiestoreducethe
pestsmustconstantlyencouragethescientistslaboring
ontheirbiologyandmeasurestoeliminatemosquitoesand
relatedspecies

ThepersonneloftheCaliforniamosquitocontroldis
trictshavehadyearsofexperienceinfightingmosquitoes
underallsortsofconditionsThesepeoplehaveatre
mendousamountofknowledgeincombatingthosepests
thatarisefromirrigatedfarmlandNogroupintheUnited
Stateshassuchafundofpracticalexperienceincombat
ingirrigationmosquitoesTheircombinedknowledge
shouldbebroughttogetherinanillustratedbook

Itwouldbepresumptuousformeeventolistthe
variousproblemsthedistrictshaveandhowtheysolve
themHoweverIshouldliketopointoutoneinteresting
partoftheirjobThisrelatestotheestablishmentof
drainagesystemstocarryoffexcesswaterfromthelower
endsofirrigatedpasturesTheobjectistoreducethe
areaofmosquitobreedingfromdozensofacrestoper
hapsanacreortwowhichcanbeeasilyandquickly
treatedwithlarvicidesWithhundredsofpasturesina
districttheproblemofdrainageisimmenseNosingle
groupcouldpayforallthisworkbutbyeducationand
enlistingcooperationwithcountygovernmentalunits
districtofficialsfrequentlyinducefarmerstobuilddrain
agesystemsontheirpropertywithaminimumcostto
thetaxpayersSmith1952reportedexcellentprogress
ininducingthistypeofcooperationTheimportanceof
properdrainageliesinthefactthatthecontrolobtained
issomewhatpermanentThefarmerwhoassistsindrain



ageproblemshashelpedtoreducemosquitoesthataffect
himselfhisfamilyandhislivestockFurthermorehe
hasdoneapublicserviceinthatfewerofthepestswill
plaguehisruralandurbanneighborsOtherbenefitsac
cruesuchasincreasedyieldtothefarmer

Ibelievethatregardlessofoureffortstoeffectcontrol
byfillingditchinganddrainageweshallhavetouse
insecticidesassupplementalcontrolsformanyyearsto
comeIfsowhatcanbedoneaboutprovidinglowercost
andmoreeffectiveinsecticidesWearenowintheperiod
ofadjustingtothenewgroupofmaterialsknownasthe
organicphosphorusinsecticidesTheyarereplacingDDT
toxapheneTDEandothersinsomeplacesRecentre
searchindicatesthattheywillhaveanimportantpartin
areaswheremosquitoeshavedevelopedresistancetothe
chlorinatedhydrocarboninsecticides

PioneerworkhasgoneforwardhereinCaliforniaon
theuseofthesephosphoruscompoundsforbothlarval
andadultcontrolEPNparathionmalathionandothers
areusedtodestroylarvaeespeciallyresistantstrainsThe
cooperativeexperimentalworkbetweenCMGjullin
ofourCorvallisOregonlaboratoryandtheCalifornia
BureauofVectorControlandthedistrictsontheuseof
malathionandotherphosphorusinsecticidesforcontrol
ofadultmosquitoesshowsconsiderablepromiseAtthe
presenttimemalathionappearstobetheonlyinsecticide
thatcouldbeusedsatisfactorilytoreduceadultabun
danceofCulextarsalisintheeventofanencephalitisout
breakWecanfeelmoresecurenowthantwoyearsago
iflargescaleattacksagainsttarsalisareneededThemost
difficultaspectofairsprayingfortarsaliscontrolistoget
theinsecticideintoprotectedandsecludedshelterswhere
thisspeciesrestsPerhapstheadditionofachemicalthat
willimmediatelyactivatetheinsecttoflyintotheopenis
neededOrpossiblyresearchshouldbedirectedtoward
useofresidualspraysinoutbuildingsunderculvertsand
bridgesandinotherplaceswheretheinsectsrest

Anotherpromisingchemicalcontrolmethodappears
tobetheuseofwatersolubleorsolubilizedinsecticidesin
irrigationwaterfordestructionoflarvaeThisapproach
tocontrolisfarfromperfectedbutitseemstomeritfield
trialsbycontroldistrictsCooperativeworkbetween
JamesGahanofourOrlandoFloridalaboratoryand
personneloftheBureauofVectorControlandthedis
trictsindicatedthatBayerL1359appliedat1ppm
intotheirrigationcanalwithasimplegravityflowdis
penserdestroyedallmosquitoesinthefieldLaterwork
inricefieldsinArkansasindicatedthatparathionnon
watersolublewaseffectiveat001ppmagainstPsoro
phoralarvaeTheconcentratecontained4partsofan
emulsifierTritonX100to1partoftechnicalparathion
Themixturewascompletelymiscibleinwateranddid
notsettleoutafterflowing2milethroughacanaland
over400feetintoafieldThecostofsuchatreatmentin

waterlessthan4inchesdeepappearsfavorable
Mosquitoesresultingfromfloodwatersaremorewide

spreadintheUnitedStatesthananyothergroupIam
referringtofloodingthatoccurswhenstreamsgoover
theirbanksandpermitwatertostandinswalesandlow
placesEverystreamregardlessofsizeoverflowsatsome
timeorotherManystreamsoverflowregularlyunder
normalrainfallorsnowmeltconditionsHeavyrainfall
mayfloodimmenseareasandcreatemosquitobreeding
conditionsonagrandscaleItisdifficultforcontrol
workerstodomuchaboutpreventingthelargedisaster
floodsIntimenodoubtthefloodmenacealongthe
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largerriversystemswillbereduced
Thenormaloverflowofstreamsespeciallythesmaller

onesisfrequentlyamenabletocorrectionThemosquito
controlinsuchsituationsiscommonlyconsideredperma
nentandinvolvesstraighteninganddeepeningchannels
anddikingThesemeasuresareexpensiveandforthat
reasonarerarelyemployedFrequentlyitispossibleto
amortizetheexpenditureoveraperiodof10or20years
Occasionallythereclaimedlandobtainedbyfloodpre
ventionhasenormousvalueasindustrialsitesorforagri
culturaluseAsidefromthefactthatusefullandis
reclaimedthereisanewsourceoftaxrevenuewhich
probablywillhelppayforthefloodcontrolMorecon
siderationshouldbegiventopermanentcontrolalong
streamsbymosquitoworkers

Itisgratifyingtoseetheemphasisonmosquitosource
reductionassociatedwithfloodshereinCaliforniaThere
arefineexamplesofrichagriculturallandresultingfrom
theclearingandstraighteningofstreamsLargeand
troublesomeareashavebeeneliminatedinthesameop
erationWideracceptanceofthistypeofcontrolisbound
tocomeinthefutureandmosquitoworkersshouldad
vocateitwherevertheprojectappearsfeasible

Inmostfloodwaterareasinsecticidesarerelieduponfor
controlLarvicidesareappliedfromgroundequipment
boatsorairplanesAsfarasisknownmostoftheflood
watermosquitoescanbecontrolledwithDDTandsimilar
materialssincethesespecieshavenotyetshownmarked
resistancetothemForconventionallarvicidingoilsolu
tionsareusedmorewidelythanemulsifiableconcentrates
Inmanysituationsprehatchingtreatmentshavebeen
foundhighlyeffectiveandcomparativelylowincost
Suchtreatmentsinvolvetheapplicationofaninsecticide
afewdaysorweeksbeforetheareafloodsEmulsions
granulesoroilsolutionshavebeenused
Ishouldliketodwellforamomentonpossiblenew

approachestocontrolofmosquitoesThesearemainly
ideasforresearchandhavenopracticaluseatthistime
Theyshouldbeconsideredhoweversincewemaybe
interestedinnewmethodsandideasinthefutureYou
haveheardaboutoursuccesswitheradicationofthe
screwwormonCuracaobyreleaseofsterilizedmales
Thespecieswaseradicatedfromtheir170squaremile
islandbyweeklyreleasesofrearedsterilemalesfora
periodof5monthsAboutfivetimesasmanyirradiated
maleswerereleasedasexistedinnatureandthetotal
numberreleasedwasapproximately300000Thesemales
matewithnormalfemalesbuttheeggsareinfertileWe
believethismethodofcontrolmayhaveuseagainstother
insectsundercertainconditionsTimewillnotpermita
fulldiscussionoftheproblemstobeconsideredinresearch
ofthisnatureThemethodisnotverypromisingfor
eliminationofmosquitoesexceptinisolatedareaswhere
thepopulationislowatsometimeduringtheyearorcan
bereducedbyothermeansHoweverweareexploring
itspossibilities

AnotherideadealswithattractantsThesemaybe
chemicalslightsorsoundsApowerfulattractantthat
woulddrawmosquitoestosomesortofkillingdeviceor
chemicalmightaidincontrolAlthoughworkhasbeen
conductedalongtheselinesoffandonforseveralyears
nothingpracticalhasbeendevelopedFurtherresearch
mightbringinformationofconsiderablevalueIwould
noteliminatetheideaofpossiblecontrolwithlightsor
soundsbutratherencouragepeoplewhoarequalified



andequippedtoexploretheproblemratherthoroughly
Insecticideswillbeusedforalongtimetocomebut

weneedtoknowhowtousetheminnewwaysAmaterial
thatcouldbeaddedtoirrigationorotherwatertodestroy
mosquitoeggswouldbeextremelyusefulincontrolI
believechemicalsthatarehighlyovicidalarenowavail
ableorwillbeinthefutureItisdoubtfulthatresearchers

havegivensufficientattentiontofindingchemicalsthat
willdestroyeggs
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ChairmanMurray ThankyouArt
Thereisadefinitetrendbythespeakerssofartoget

ustothinkaveryworthwhileideaifwecandoit
Imightmentionaspecialmatterwhichisnotshown

onyourprogrambutArtmentionedthedesirabilityofa
bookontheirrigatedmosquitoproblemThereisnone
incontemplationsofarasIknowbutourDistricthas
justfinishedamoviewhichisonthatproblemabouta
28minutemovieandatthecloseofourprogramif
thereistimethisafternoonwewouldliketoshowthat
ItisstillinadevelopmentalstageThemovieiscomplete
butthesoundisnotHoweverthereissoundonitto
showtheeventualdevelopmentItmightbeasequelto
this

NextLloydEMyersJrIrrigationEngineerSoil
andWaterConservationResearchBranchAgricultural
ResearchServiceUSDepartmentofAgriculture
RenoNevadaHewilltalkontheWesternSoiland
WaterManagementinRelationtoMosquitoControl

LloydisanoldtimeCalifornianandhasbeenherefor
sometimeandwewelcomehimback

Lloyd
MrLloydEMyersJr MrChairmanmembersof

theCaliforniaMosquitoControlAssociationIamvery
happytobeherenotonlybecauseofmyownpersonal
feelingsbutbecausemypresenceindicatesamaterial
interestonthepartofanagencyresponsibleforresearch
insoilandwatermanagementinmosquitocontrolItisa
subjectverydeartomyheartItisalsoasubjectthat
woulddojusticetoseveralbookssowewillusetheshot
gunpatternandhopethatwehitafewthingsofinterest

SOILANDWATERMANAGEMENTIN
RELATIONTOMOSQUITOCONTROL

By

LLOYDEMYERSJRIrrigationEngineer

SoilandwatermanagementaspracticedintheWest
ernUnitedStatesisaverybroadfieldSoilmanagement
practicesincludereclamationcultivationcroprotations

fertilizerapplicationerosioncontrolsoilstructureim
provementandahostofrelatedtopicsWatermanage
mentpracticesrelateprimarilytoirrigationandinclude
storageconveyancemeasurementapplicationdrain
agerechargeofundergroundaquifersandsoonalmost
adinfinitumAllofthesepracticesareeitherdirectlyor
indirectlyrelatedtopondingofwateronsoilsurfaces
andsoareofconcerntomosquitocontrolagenciesand
personnel

Weareconcernedwithwaterwhichstandsuponthe
surfaceofthegroundlongenoughtopermitmosquito
productionWemightthereforediscussseveralquestions
concerningsuchstandingwaterWhydowenotdesign
irrigationsystemswhichpermitthefarmertoeasilyapply
exactlytheamountsofwaterrequiredbytheplantsWhy
doevencarefulfarmersapplymorewaterthantheplants
actuallyneedWhydoestheexcesswaterstandonthe
surfaceofthesoilWhatistheagriculturalsignificance
ofsuchstandingwaterWhatcanbedonetoimprovethe
situation

Thedesignofgoodirrigationsystemsisfrequentlya
difficulttaskcomplicatedbythenecessityofconsidering
anumberofinterrelatedfactorsPerhapsthemostcom
plicatingoftheseisthevariabilityofinfiltrationratesIf
therateatwhichwatersoakedintothesoilremained

constantdesignofanirrigationlayoutwouldbeacom
parativelysimplematterForsprinklerirrigationwecould
readilydeterminethatagivennozzlesizeusedonagiven
spacingandatagivenwatersupplypressurewouldgive
satisfactoryresultsForborderstripmethodswecould
easilydesignthecombinationofstreamsizeslopewidth
ofstripandlengthofrunwhichwouldgivesatisfactory
resultsThedesignoffurrowirrigationsystemswould
notbedifficultUnfortunatelytheinfiltrationrateisnot
constantItchangesduringagivenirrigationdecreasing
atanygivenspotinthefieldasthelengthoftimewater
standsorrunsoverthatspotincreasesItchangesduring
theseasonforagivencropItchangeswhenthetypeof
cropgrownischangedItchangeswhenthecultivation
methodsarechangedThebasicfactorsresponsiblefor
thesechangesininfiltrationincludeseasonalandlong
termdeteriorationofsoilstructureoccasionalimprove
mentofsoilstructurevariationsinsoilmoisturecon
tentchangesinplantrootandfoliagedensitysoilcom
pactionqualityofwatertemperatureandbarometric
pressureBecauseofthecomplexinterrelationshipofthe
factorsresponsibleforvariationsininfiltrationratesitis
mostdifficulttopredictthemagnitudeofthechanges
whichwilloccurForthisreasonitisusuallynotpossible
todesignanirrigationsystemwhichwillbeperfectunder
allconditionsBasintypeirrigationsystemsarelessaf
fectedbychangesininfiltrationratesthanareothertypes
butbasinirrigationisnotadaptedtomanycropsand
cannotbeusedinmanylocalitiesbecauseoftheheavy
levelingrequiredPracticalconsiderationsfrequentlyde
mandthedevelopmentofcompromisedesignswhichwill
permitreasonablebutnotperfectirrigationefficiency
underanyforeseeablesetofconditionswhichmayoccur

Amostimportantpartofirrigationwatermanagement
isthedeterminationoftheamountandfrequencyof
waterapplicationIdeallythefrequencyisdeterminedby
therateatwhichwaterisremovedfromthesoilbyevap

1FromtheWesternSoilandWaterManagementSectionSoil
andWaterConservatitonResearchBranchAgriculturalRe
searchServiceUSDA



orationandtranspirationandthequantityisdetermined
bythewaterholdingcapacityofthesoilTherateat
whichplantsusewaterisnotconstantthroughoutthe
seasonbutvariesaccordingtotheplantgrowthstageand
theconditionsoftemperaturewindvelocityandhumid
itywhichprevailDifferentsoilshavedifferentcapacities
forholdingwaterwhichisavailabletoplantsThese
capacitiescanbeexpressedasinchesofwaterperfootof
soildepthandrangefromaboutonehalfaninchfor
somesandysoilstoovertwoinchesforsomeclaysoils
Goodwaterapplicationpracticeinvolvesdelayingwater
applicationuntiltheavailablemoistureinthesoilhas
beendepletedtosomequantitydependentuponthecrop
beinggrownandthenapplyingonlyasmuchwateras
thesoilwillholdintheplantrootzoneWhensaltprob
lemsexistthequantityofwaterappliedshouldbein
creasedbuttheprinciplesofdeterminingfrequencyand
quantityofwaterapplicationremainthesameInactual
practicethefrequencyofirrigationisoftendetermined
bythedatesonwhichwaterismadeavailabletothe
farmerbyhisirrigationdistrictQuantitiesappliedare
frequentlygovernedbytheamountofwateravailable
oratbestbyestimatesofthedegreeofsoilmoisturere
plenishmentrequiredManyfarmersarenotfamiliarwith
thetechniquesfordeterminingirrigationfrequenciesand
quantitiesOthersdonotbelieveitfeasibletotakethe
soilsamplespresentlyrequiredforsuchdetermination
WorkisbeingdoneatanumberoflocationsbytheAgri
culturalResearchServiceincooperationwithother
agenciestoovercomethislatterdifficultyAcorrelation
hasbeenfoundtoexistbetweentherateofwateruseby
plantsandtherateofevaporationfromopenpansThis
relationshipisnotdirectandthevariousfactorsaffecting
itmustbeworkedoutItappearshighlyprobablethat
atsometimeinthenottoodistantfutureitwillbepossible
forafarmertodetermineproperirrigationfrequencyand
quantityofapplicationbymeasuringevaporationfroma
standardizedpan

Theinformationjustpresentedhasdealtwithsomeof
thedifficultiesinvolvedinattemptingtoobtainperfect
applicationofirrigationwaterItshouldbeemphasized
thatevenunderidealconditionswatercannotbeapplied
toanirrigatedfieldwith100efficiencySprinklerirri
gationseldomexceeds70efficiencyand65iscon
sideredexcellentforsurfacefloodingmethodsWemight
refertoanoftenreferredtopublicationUSDAAgricul
tureInformationBulletinNo8entitledConservation
IrrigationMcCullochandCriddle1950Onestate
mentinthatpublicationreadsasfollowsAnirrigator
practicingconservationirrigationhascontroloverhis
irrigationwaterfromthetimeitenterstheditchesandon
downuntilasmallpartleavesaswastewaterInview
oftheevidenceitseemsreasonabletoexpectsomeover
applicationofwatertoirrigatedlandswiththeresultant
developmentofirrigationwastewaterItwouldalso
seemreasonabletoexpectthatadequateplanningofan
irrigationsystemshouldalsoincludefacilitiesforthe
collectionandproperdisposalofsuchwater

Weallknowthatdespiteapplicationofexcesswater
toirrigatedfieldsifwateralwayssoakedintothesoilata
reasonableratewewouldhavefewmosquitoproblems
withinintermittentlyirrigatedfieldsWeareallwell
awareoftheimportanceofinfiltrationwhichistheproc
essbywhichwatermovesdownwardthroughthesurface
andintothesoil

Watermovesintoandthroughthesoilinpassagesbe
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tweenthesoilparticlesFlowthroughthelargerpassages
ismotivatedbygravitationalforcesorbytheweightof
thewateritselfFlowthroughthesmallerpassagesis
motivatedprimarilybycapillaryforcesManyauthorities
considerthatinfiltrationduetocapillaryforcesisneg
ligibleandthatanyappreciablequantityofinfiltration
mustoccurthroughsoilpassageswhicharelargeenough
topermitgravitationalflowSandysoilsordinarilyhave
highinfiltrationratesduetotherelativelylargesizeof
theindividualsoilparticleswiththeresultantrelatively
largesizeofthepassagesbetweenthemPassagesbetween
individualclayandsiltparticlesaresosmallthatgrav
itationalflowdoesnotoccurreadilyAppreciablegravita
tionalflowcanoccurinclayandsiltsoilsonlywhenthe
individualsoilgrainsareboundtogetheroraggregated
sothattheyactaslargerparticlesThesizedistribution
oftheseaggregatesdeterminesthesoilstructureGood
infiltrationofwaterintosoilscontainingappreciable
amountsofsiltandclayisdependentupongoodsoil
structure

Generallyspeakingsoilstructureisgoodwhenthe
grainsofsandsiltandclayareboundtogetherinto
waterstablecrumbsoraggregatesandthesesoilcrumbs
areinturnheldtogetherinlargerunitsSoilstructureis
poorwhenthesoilcrumbsifanydisintegrateintotheir
componentgrainsuponsubmergenceinwaterorwhen
theaggregatesaretightlycementedbytheclaycolloids
intoanamorphousornonporousmass

Theexactprocessesinvolvedinthedevelopmentof
goodsoilstructurehavenotyetbeenexactlydefinedina
manneracceptabletoallsoilscientistsItisgenerally
agreedhoweverthatthedesirablefineraggregatesare
producedbytheactionofsoilfungiactinomycetesand
bacteriabytheinteractionofsomehumicfractionswith
clayparticlesandbytheactionofplantrootsRussell
andRussell1950Nosingleoneofthesefactorsacting
aloneiscapableofproducingapermanentgoodsoil
structureThecontinuedandcombinedactionofallof
themisnecessaryHubbelandStaten1951

Soilswhicharesaturatedforlongperiodsoftimenot
onlyfavormosquitoproductionbutsufferstructural
deteriorationContinuedsaturationofthesoilresultsin
thebreakdownofunstableaggregatesandhindersthe
processesbywhichtheymightbecomestabilizedMost
soilfungiandactinomycetesrequireconditionsofgood
aerationandfewifanyotherthanyeastshavebeen
recognizedasanaerobesCertainsoilbacteriagrowunder
anaerobicconditionsbutitbeenshownthatunder
prolongedsaturationofthesoilthesebacterianotonly
failtoimprovesoilstructurebutactuallysealthesoil
poresanddrasticallyreduceinfiltrationofwater

Noagriculturecanbepermanentwhichdoesnotmain
tainanadequatesoilstructureandfailuretomaintain
ithasresultedinthefailureofmanyfarmingventures
Themuchheraldedsoiladditiveshaveprovenuneconom
icalforimprovingsoilstructureinactualfarmingopera
tionsIntheabsenceofshortcutsandmagicwandsit
appearsthatgoodsoilstructuremustbeobtainedthrough
naturalprocessesItappearscertainthatinthefuturewe
mustnotonlypayattentiontosuperficialpracticesfavor
abletoplantsgrownascropsbutmustalsopayattention
tocreatingconditionsfavorabletothegrowthofbene
ficialsoilorganisms

Waterwhichstandslongenoughtopermitmosquito
productionisalsoaswewellknowharmfultomost
beneficialplantsRootsystemsofmostplantsgrowvig



orouslyonlyinwellaeratedsoilsAerationofthesoil
affectstherootsthroughitsinfluenceonthreefactors
theoxygencontentofthesoilairthecarbondioxidecon
tentandthecontentofbyproductsofanaerobicde
compositionsuchasmethanehydrogenandhydrogen
sulfidewhichaccumulateinthesoilTherelativeeffect
ofthesefactorsondifferentplantsisvariableSometimes
theeffectisindirectandplantswhichcouldsurvivethe
chemicalandmechanicaleffectsofsoilsaturationfora

shortperiodoftimearesoweakenedthattheydiebecause
ofsubsequentattacksbypestsordiseaseRegardlessof
themechanismsinvolvedweknowthatmostplantsare
harmedbyperiodsofsoilsaturationWedonothowever
knowverymuchaboutthedegreeofharmWeneedmore
informationconcerningtherelativetoleranceofvarious
plantstoperiodsofintermittentsoilsaturationWeneed
moreinformationconcerningtheeffectofintermittent
soilsaturationontheyieldsoftheseplants

Allfactorsassociatedwithsoilandwatermanagement
aresointerrelatedthatonecannotbeevaluatedwithout

consideringtheothersIrrigationdesignmustconsider
infiltrationrateswhichareaffectedbysoilstructure
Irrigationfrequenciesandquantitiesarerelatedtoplant
rootingdepthswhicharefrequentlyaffectedbysoil
structureAerationofplantrootsisaffectedbywaterap
plicationpracticesandbysoilstructureSoilstructure
inturnisaffectedbywaterapplicationpracticestillage
practicesfertilizationplantrootgrowthandsoonAs
weexaminethefactorsinvolveditbecameobviousthat
wecannoteffectivelysolveoneproblemifweignorethe
othersAllthefactorsassociatedwithsoilandwaterman

agementmustbeconsideredbyanyeffectiveresearch
programandbyanyeffectiveeducationalprogram

AgriculturalresearchisconductedbybothFederaland
StateagenciesOntheStatelevelresearchiscarriedonby
AgriculturalExperimentStationsTheUniversityof
CaliforniahasanumberofexcellentExperimentStations
whichdevotetheirattentiontoproblemswhichconcern
agricultureintheStateofCaliforniaOntheFederal
levelresearchinthefieldofsoilandwatermanagement
isnowconcentratedintheSoilandWaterConservation
ResearchBranchoftheAgriculturalResearchService
ThisResearchBranchisdividedintofivesectionsThe
WesternSoilandWaterManagementSectionconducts
researchinthe17WesternStatesincooperationwith
otherinterestedagenciesincludingAgriculturalExperi
mentStationsandtheSoilConservationServiceResearch
conductedbyourSectionisdesignedtobeofaregional
natureTheworkisofbenefittotheStateinwhichitis
donebutisalsointendedtobeofbenefittootherStatesas
well

Cooperativeprojectsdirectlyrelatedtomosquitocon
trolhavebeeninitiatedinCaliforniaandMontanaThe

Californiaprojectisajointeffortonthepartofthe
CaliforniaBureauofVectorControltheCaliforniaMos
quitoControlAssociationandtheAgriculturalResearch
ServiceThisprojectwasdescribedatthejointAMCA
CMCAConferenceinLosAngeleslastyearandtheresults
ofthepastirrigationseasonwillbepresentedtothis
ConferencebyRCHusbandsandNAMacGillivray
In1955USPublicHealthServiceandAgricultural
ResearchServicecooperativefieldstudieswereinitiated
intheMilkRiverValleyMontanatodetermineifim
provedfertilizationandirrigationpracticescouldbe
developedwhichwouldincreasebluejointAgropyron
smithiiyieldsonheavyBowdoinclaysoilsandatthesame
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ADHESSChief
LoganFieldStationSectionCDC

LoganUtahisheadquartersfortheLoganField
StationSectionTechnologyBranchCommunicableDis
easeCenterUSPublicHealthServiceThethreemajor
researchactivitiesoftheLoganSectionare1distribu
tionecologyandcontrolofplague2naturalhistory
andcontrolofencephalitisand3vectorproblemsas
sociatedwiththedevelopmentandutilizationofwater
resources

TheplagueresearchiscenteredatSanFrancisco
wherethePublicHealthServicehasmaintainedaplague
stationforahalfcenturyTheencephalitisresearchis
carriedoutintheintermountainareaaroundtheLogan
headquartersandatBakersfieldCaliforniathelatter
beingacooperativeprojectwiththeSchoolofPublic
HealthoftheUniversityofCaliforniaSomeofthelab
oratoryworkoftheSectionisdoneatGreeleyColorado
FieldStationoftheEpidemiologyBranchoftheCom
municableDiseaseCenterTheworkonvectorproblems
associatedwithwaterresourcesdevelopmentisnation
wideinscopebutresearchactivitiesarecurrentlycon
centratedintheirrigatedareasoftheWestAfieldunit
ismaintainedatChinookintheMilkRiverValleyof
northernMontanaOtherstudyareasareinthelogpond
regionoftheNorthwesttheAngosturairrigationproject
insouthwesternSouthDakotaandthedeepwellirri
gatedareaintheSouthernHighPlainsoftheTexas
Panhandle

timedecreasemosquitoproductionResultsindicatethat
afivefoldincreaseinbluejointyieldsispossiblewhen
heavilyfertilizedwithnitrogenand60percentofthe
availablemoisturewithintherootzoneisallowedto

depletepriortoirrigationMosquitoproductionunder
theseconditionswaseliminatedwhereasadjacentflooded
bordersrepresentingformerirrigationpracticeinthe
areaproducedanabundanceofAedesandCulextarsalis
mosquitoes
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ChairmanMurray ThankyouLloyd
NextonourprogramisDrADHessDirectorof

theLoganFieldStationUSPublicHealthService
FieldInvestigationsbytheLoganFieldStationDr
HesshasbeeninCaliforniamanytimesSincehehas
slidestoshowpleasearrangeyourselvessothatyoucan
seethesepictures

DrHesswhenyouarereadyweareready
DrADHess ThankyouIamgoingtorunthis

machinemyselfsoIwillbetalkingwithyouinsteadof
toyou

INVESTIGATIONSOFTHELOGANFIELD

STATION



AdetailedaccountoftheactivitiesoftheLoganField
StationwillappearintheProceedingsoftheTenthIn
ternationalNorthwestConferenceonDiseasesinNature

CommunicabletoManheldatMoscowIdahoAugust
29311955

ChairmanMurray ThankyouverymuchDrHess
forthisinterestingandinformativeseriesofpicturesand
talk

Asitisnow1220wewilladjournuntil130

AFTERNOONSESSION 145PM

JANUARY161956

ChairmanMurray Weareaboutreadytostartour
programWemaybealittlelatebutthenwearenotall
heresoitcomesoutaboutalleven

AsyouknowDickSperbeckourPresidentisstill
missingwiththefloodWearegoingtofindoutifhe
cantbehereatleastlaterontodayortomorrow

WehaveanothermissingpersonintheformofArt
GeibManageroftheKernDistrictSomeofyouhave
alreadyheardandsomeofyoumaynothavethathe
wasntfeelingtoowellandinviewofhispasthealth
experienceshecannottakechancessohecouldnotmake
ittothepanelofwhichhewasmoderatorwhichputs
usinaveryawkwardspotHoweverwehaveamost
capablesubstitutewhocantakeoverEdWashburnwho
willdothat

BobPortmanalsoonthispanelhasntshownupHas
anybodyheardfromhimEdWashurnishereandJohn
Stiversifyouwillcomeupandifyouwillgatheraround
sowecantalkintothismicrophoneitwillbebetter

NowsubstitutingfortheKernMosquitoDistrict
GordonSmithwillpresentthatinformationTherestof
usarehere

AIRCRAFTSYMPOSIUM

MrWashburn ThanksDonIthinkDonmusthave
kissedtheBlarneyStoneWeknewlastnightofcourse
thatArtwouldnotbeheretodaysosomeofusarepinch
hittingonthisparticularpanelofthediscussionofair
craftwhichareusedinMosquitoControlinCalifornia

Sincethemoderatorisnotherenoneofusknowexact
lywhathehadinmindWeweregivenanoutlinesome
timeagoandeachoneofushasworkedoutourinde
pendentthinkingandmaterialsonitSomeoftheques
tionsIwillrelatetoyousoyoucanbethinkingabout
thembecauseIthinkthismightbeagoodpointinour
conferenceformoreaudienceparticipationthanwehave
had

SomeofthequestionsthatArtisaskedare
FirstWhatistheactualvalueofairplanesinthe

existingoperationsinvariousDistricts AndWhatis

thecostofcontrolwithvarioustypesofplanes
Isitcheapertocontractforairplaneoperationsorto

ownandoperateyourownships
AlsoWhattypesofshipscanbeoperatedmostcheap

lyyeteffectively
AndWhattypesofshipsarethemostsatisfactory

AndTheadvantagesanddisadvantagesoflightvs
heavytypeplanes

Actuallyinaircraftterminologytheonesdetailed
herearenotheavyaircraftbyanymannerofmeansIt
sohappensthatinCaliforniamosquitocontrolworkthere
arethreeseparatedistincttypesofaircraftoperations
SomeoftheDistrictsownandoperatetheirownships
otherDistrictscontractwithindependentoperatorsfor
alloftheiraircraftservicesandofcoursebothentail
differentfeaturesThereisathirdonewheresomeof
theDistrictsnotonlyowntheirownaircraftbutattimes
finditnecessaryandessentialtoemployaprivateopera
tor

Iwouldliketostartthepaneldiscussionbyturningit
overtotheDistrictthatoriginatedtheprogramGordon
SmithofKernMosquitoAbatementDistrictwillstart
withthisparticularphaseandwilldiscusstheoperational
costsandfactorsinvolvedintheaircraftworkoftheir
District

TheKernMosquitoAbatementDistrictasyouprob
ablyknowownsitsowncraft

Gordon

GORDONFSMITHTechnicalDirector
KernMosquitoAbatementDistrict

AsyouknowArtGeibdevelopedandwastomoderate
thissymposiumAtthelastminutehecouldnotbehere
duetoabadcoldIamthereforepinchhittingwithnot
toomuchofanideajustwhathewantedtocoverand
howheplannedtogoaboutit

AsIunderstanditthegreatestinterestseemstobe
centeredabouttheeconomicsofusingaircraftforthe
controlofmosquitoesandtheadvantagesofdistricts
owningandoperatingtheirownshipsascomparedto
contractingsuchworkwithcommercialoperators

Membersofthispanelhaveallhadanumberofyears
experienceintheuseofplanesintheirrespectivedistricts
Someownandoperatetheirownshipswhileothershave
theirworkdoneundercontractbycommercialcrop
dusters

Mosteveryoneisfamiliarenoughwiththeuseofplanes
inmosquitocontroltoknowthatitismostdifficultto
compareoperationsfromdistricttodistrictaswellas
differenttypesofplanesbecauseofthenoncontrollable
factorswhichaffectsuchoperationsPerhapsweshould
mentionafewofthemoreimportantferryingtime
sizeandnumberoflocationstreatedswathwidthavail
abilityoruseofshipsforalltypesofapplicationsetc
Neverthelessoveraperiodofyearsthesecostfigures
undervaryingoperatingconditionsindifferentdistricts
withdifferentshipsshouldbeofconsiderableinterestand
reasonablyvalid

ForexampleintheKernDistrictwenowhavethe
completeanddetailedcostofoperationsfortheairplane
applicationofinsecticidescoveringanineyearperiod
ItisthisdataIwillrefertoinourdiscussionsonthis
symposium

TheplanesweuseintheKernDistrictareStearmans
with220hpContinentalenginesActuallywehave
boostedthehorsepoweralittlebyinstallingdomepistons
TheyareotherwiseaconventionaltypeplaneWeuse18
nozzlesadjustedtoputoutagallonperacre90miles
flyingspeedandasixtyfootswathwidthWeareusing
sprayingsystemnozzleswithdiaphragmshutoffs

ActuallyasfarasthevalueoftheairplanestoourDis
trictisconcernedwefeelwecouldntpossiblygetalong
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withoutthemWejustcouldntdothejobprimarilybe
causeofspeedofoperationYouareallacquaintedwith
thespeedwithwhichAedesdevelopintheSanJoaquin
ValleyItdoesntneedtobementioned

Weprobablyflyplacesofconsiderablysmalleracreage
thanmanyofthedistrictsusingcontractshipsdoIwill
letDonMurrayarguethatpointifhewantstoWefly
locationsassmallasfourorfiveacresonupusingemul
sifiablematerialWedontusesolutionsofanytypeWe
havedonesomeexperimentingwithgranulesbutvery
littleprimarilybecausewecouldnotgetcontractships
whenweneededthemIdonthaveanydataonthat
Howeverweareconvertingoneofourtwoplanesthis
wintertoadusthoppershipsothatwecandomoreex
tensiveworkwithgranules

Wehaveaveraged521flightsayearwithanaverage
acreagetreatmentof28571Acreagehasvariedfrom
42175maximumto23104minimumTheacreagein
generalhasbeenreducingsomewhatovertheyearsbut
duringthelastfouryearperiodithasntvariedtoomuch

Theflighthoursaveragedforthatacreage330hours
peryearTheaverageacresperflighthasshownawider
rangeorvariationthanmostdatathroughtheyearsA
maximumwhichwas63acresperflightfor1949down
toanaverageof43acresduringin1955Ibringthatin
asaplugforsourcereductionassourcereductionwork
hasmateriallyreducedtheacreagerequiringtreatment
Theaverageacresperflighthourforthenineyearperiod
hasbeen88whichisquiteabitThisisconsiderably
belowthemaximumof1950of113acresperflighthour
Ouroveralloperationcostperhourhasbeen3226
whichisaprettyfairaverageandwehavedonethisover
nineyearswhiledoingjustabouteverythingwithplanes
Wehaverecoveredthemhadmajorsontheengines
boughtnewenginesandeverythingelseThisamountsto
anaveragecostperacreof396

Insecticidecostperacrehasvariedfrom18centsfor
toxapheneupto41centsforEPN

OntheoperationalcostIthinkprobablythepercent
agesinthevariouscategorieswillmeanmorethanthe
actualfiguresThesedataarepreparedintabularform
whichIpresumewillbeincludedintheproceedingsI
shouldperhapsreportalittlemorefromthistabulation
atthistime

Thesalarypercentageisofcoursethehighest546
ofthetotaloperationcostonanineyearaverageInsur
anceranhigherIthinkthanwethoughtitwould
108 ThatincludestheCompensationPLandPD
allinsurancescarriedontheairplaneoperationHangar
rental3vehicleexpense13gasolineandoil
137andrepairs144Thereisanotheritemon
herewhichbringsituptoahundredpercentItactually
shouldntbeheresinceitisnotoperationalWehave
anitemforairplanerental25whichisprimarily
observationandnotoperationalrentalThereareafew
operationalflightsinthere

ThatisaboutallIcanofferoffhandIwouldbehappy
toansweranyquestionsthatyoumayhaveaboutour
operationoftheplanes

MrRobertPeters Whatisyourinsurancecost
MrSmith Thepercentagecostoninsuranceis108

percentOuraveragecostofthenineyearperiodwas
1134oninsuranceYoucanapplythosepercentagesto
afigureof10719whichisthetotalaveragecostfigure
overthenineyearperiodItaverages10719ayearfor
thosecategories
MiWashburn ThanksGordon
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WellnowhearfromaDistrictwhichownsmorethan
oneaircraftandIthinkwewillfindsomecomparative
costswhichwillbeinterestingTheMercedMosquito
AbatementDistrictownsandoperatesthreecraftoftheir
ownAgainweareinthesamecategoryaspreviously
Districtownedaircraftandinthiscasethreeships

JOHNOSTIVERSManager
MercedCountyMosquitoAbatementDistrict

IaminthesamecategoryasGordonSmithinmore
waysthanonealthoughIhavegotonejumponGordon
inthatIhavegotthequestionsevenifIhaventgotthe
answersIprobablyspentasmuchtimeashehasin
writingthisupalthoughIdidspendquitesometimein
summarizingsomedataWeunfortunatelydonothave
anicenineyearbacklogofstatisticsasKernCountyhas
Wehaveonlybeenkeepinggoodfiguresonthisoperation
foraboutthreeyearsandouroperationhaschangedso
muchduringthattimethatwemadenoattempttoaver
agethemThefigureswhichIwillgiveyouareallen
tirelyforthepastseasonthatisthe1955calendaryear
IlikeGordonwillrefertoArtGeibsquestionshere

inanattempttogetthosecoveredinthesummaryThe
firstthingArtaskedwasWhatistheactualvalueof
airplanesintheexistingoperationsinvariousDistricts
IwillhavetosecondGordonsmotionWecouldntget

alongwithoutthemeitherThatsituationvariesgreatly
howeverfromoneDistricttothenextTherearesome
Districtswhichwouldhaveobviouslynouseforanair
planeThereareotherDistrictsincludingGordonsand
oursinwhichtheyareanextremelyimportantpartof
theprogram

IntheMercedDistrict91percentofourlarvaciding
programlastyearwasperformedwiththeairplanesleav
ingjust9percenttobedonebyhandsprayerandtruck
application

Thataeriallarvacidingprogramcomprised64477
acressprayedIamrathersurprisedIdidntgetachance
tocomparenoteswithGordonpreviouslybutIamsur
prisedhowcloseourfigurescometohisdespitethefact
weareusingcompletelydifferentairplanesGordon
quoted396centsperacresprayedbyairplaneexcluding
insecticidecostOurlastyearfiguredoutto415cents
peracreaveryclosecomparisoninspiteofthediffer
encesinplanes

Wemade1843separateapplicationsoflarvacidewith
theairplanesthispastseasonInmakingtheseweaver
aged35acresperapplicationThatistheaveragesize
fieldsprayedwas35acres

ThisisoneofthepointsincidentallyinwhichArt
wasparticularlyinterestedthatistherelativesizeof
thefieldswhichweweretreatingwiththeplanesWe
workedthatoutalittlefartherInadditiontogettingthe
averagesizeofthefieldof35wefoundthatfieldsless
than10acresinsizecompared26percentofourtotal
jobfields11to20acresinsizecomprised259percent
andfields21to40acrestookup23percentmoreIn
otherwordsthreequartersofourworkisinfieldsless
than40acresinextentCarryingthatoutalittlefarther
inthefields41toahundredacresinsizetherewere211
percentmoreandinfieldsgreaterthan100acresonly
37percentwascomprisedinouroperationWeareget
tingintofieldshardlybiggerthantheairplaneWeare
gettinginsomeplaceswherewedonthavebadobstruc
tionsintofieldsassmallasanacreandahalfortwoacres
anddoingiteconomicallyinfactcheaperwethink
thanwecandoitwithamanandatruck



Iwillgiveyouafewmorestatisticsandsomegeneral
informationOntheseflightsweaveraged87minutes
ferrytimeThatisaratherextremelyreducedfigurefrom
whatitwouldhavebeenseveralyearsagoandwehave
accomplisheditbyspottingairstripswhichweeitherown
orleaseorgetpermissiontousethroughoutthecounty
sothatatnotimedowehaveanylengthyferrytripsto
makeunlesswearemovingashipfromonestriptoan
otherinordertotakecareofanotherareaAsIsaywe
averaged87minutesinferryingbothwaysonthesejobs
andthelengthofferrytimewhichincludesthelongtrips
betweenstripswas131milesaverage
IhavegottenoffArtsquestionsalittlebitIam

afraidThenextoneafterthegeneralcostofcontrol
wasastoacomparisonbetweentheoperatingofaDis
trictsownshipsandcontracting
Ihavehadnoexperiencewhatsoeverincontracting

shipsintheareasoIcantmakethatYouwillhaveto
drawthatconclusionyourselvesafterhearingtherestof
thesetalks

ArtsnextquestionhereisWhattypesofshipscan
beoperatedmostcheaplyyeteffectively

AsIsayIamrathersurprisedathowcloseouraverage
figurecomestothatoftheKernDistrictOurairplanes
areasIsaycompletelydifferentfromthosewhichthey
areusingTheStearmanwhichtheKernDistrictutil
izesisofcoursethestandardsprayrigintheStateas
wellastherestoftheworldWeareusingasomewhat
smallerplaneAsEdsaiditisratherhardtodrawthe
linebetweenlightandheavyairplanesNoneofusare
usingheavyairplanesyetIdontbelievewearedown
tothereallylightcategoryOurshipsareforthemost
partAeroncasedanswhichare145horsepower4passen
gerairplanesIthinkifyouaretalkingaboutreallylight
shipsyouareprobablyinthecategoryof65and85
horsepowerCubsandAeroncasthelittle2passenger
shipsSoasIsaywearemoreorlessinamiddlesize
categorywiththeplanesThepilotcanslowthemdown
theyareextremelymaneuverabletheyareeconomical
tooperatetheyhaveastandard145horsepowerengine
whichgivesgoodserviceandisinthesmallercategory
whereyoudontgobrokewhenyouhavetooverhaul
themIamnottoofamiliarwiththe220swhichKern
usesbutIknowoverhaulingaStearmanenginecosts
about2000

MrGordonSmith On220sitischeapertobuynew
enginesthanitistooverhaulthem

MrJohnStivers ItwontalwaysbethatwayIam
afraidGordonIncaseyoudidnthearthatonthe220s
itischeapertobuyanenginethanitistooverhaulit
Unfortunatelythatsituationcanlastonlyaslongasthe
supplyofWWIIsurplus220sWeknowitischeaperfor
ustobuyanew145or150hpenginethanitwouldbe
tooverhaula450particularlyusingourownmechanics
whichwetrytodo

TogetaLittlemoredescriptionoftheplanesthemselves
asIsaytheyarestandard4passengerthatistwoseats
wardandtwoseatsafthighwingmonoplaneswith
45horsepowerContinentalenginesTheydonot

haveflapswhichareoneadvantagewhichmightwellbe
addedtothemTheywillspraydowntoabout45miles
anhourordinarilywithoutgettingintostallingtrouble
Theywillcruisewiththespraygearhangingfromthem
atabout90milesanhourWeputahundredgallonfibre
glasstankinplaceofthereartwoseatsforourinsecticide
supplyandutilizingmostlystandardequipmentwehave
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builtupourownsparerigsforthemThefirstrigwhich
theDistrictobtainedwasafactorybuiltsprayrigwhich
hasbeenmodifiedtoapointwherethefactorywouldno
longerrecognizeitIamafraidForourpurposeitismuch
betterthantheoriginalonewasWehavemadeafew
changesinthelastyearorsoinordertoaccommodate
phosphatesandmaketheplanesalittlesaferforthe
pilotswherewecouldWehaveforinstanceremovedall
oftheinsecticidelinesandgaugesand soonfromthe

cockpitandputthegaugeoutsideonthestrutandall
ofourcontrolsarerunthroughflexlinestoacentralposi
tionunderneaththecowloftheplane

Oneofthethingswewereworriedaboutinstarting
outwiththephosphateswouldbetheleakageofthephos
phatesintothecockpitwhichwouldcausethelossofthe
planeandthepilotinahurryWehavesetuparather
uniquesituationofaseparatecontrolpanelforthespray
controlswhichwelocatedunderneaththedashofthe
planewhichiswithinhandsreachofthethrottleso
thepilotdoesnthavetowavehisarmslikeahuladancer
inordertogeteverythingonandoffashesailsthrough
thefieldWehavegoteverythingwithinashortdistance
soitcanbeaccomplishedbyonehandandnevermore
thanafewinchesawayfromthethrottleWehave
equippedthemallwithquickdumpvalvessowecanget
ridoftheloadincaseweareintroubleAndalsowehave
gonetoplasticboomsforthemostpart

ThatIthinkprettynearlycoversArtsquestiononthe
subjectAsIsayourDistrictcouldntgetalongwithout
theplanetheprogramwhichwehaveandtheplanes
whichwehaveevolvedoveranumberofyearsofopera
tionTheDistrictatonetimecontractedallofthespray
workbyplaneItboughtitsfirstairplanein1948andwe
haveownedincludingthethreeplaneswhichwenow
owneightplanessincethenWeplanifpossibletoin
creaseifanythingourairsprayprogramWearedoing
asIsay91percentofoursprayingthatwaynowIdoubt
ifwecanincreasethatpercentageverymuchbutIdo
thinkwecanincreaseourefficiencyandourtotalvolume
byincreasingtheairsprayprogram

NowIhavedescribedtheAeroncasedanratherex
tensivelysincethatistheplanewehaveusedinthepast
anditistwothirdsofourpresentfleetOurthirdplane
weonlyaddedattheendofthepresentsprayseasonsoI
cantspeakauthoritativelyonitsperformanceIcanonly
sayfromwhatlittleusewedidgetoutofititappearsto
beanexcellentairplaneandIthinkpossiblyifitworks
outthisspringasitdidlastfallitwillbethetypewewill
addinthefuture

ThisplaneisaCallAiranditwasoriginallydesigned
asamountainpassengerplaneItcarriesapayloadof
110gallonsItsparticularfeaturesareitsextremelygood
visibilityitssturdinessandtheveryefficienthighlift
wingthatithasTheplaneisbuiltasamountainplane
essentiallyandthereforeperformsverywellItwillflya
littleslowerthananAeroncawhenitcomestospraying
andittakesoffquickerandlandsshorterAsIsayIcant
guaranteethatairplaneuntilweuseitsomemorebutso
faritlookslikeitmaybeanevenbetteranswerthan
Aeroncashaveprovedinthepast
ImightthrowinjustonemorethinghereThispanel

issupposedtodefendairsprayingingeneralbutwedid
makeonesmallcomparisonbetweenitandthetruck
operationsWefoundthatitcostustospraywithtrucks
approximately5peracreascomparedwith41centsper
acrewhichittookwiththeplane



Nowthoseofyouwhoareinvolvedinoperational
programswillrealizeitisawfullyhardtopindownvery
accuratelythecostperacreofsprayingbytruckbecause
yourtruckandthetruckoperatordosomanyotherthings
besidessprayingThatfigureof5perhourissomewhat
subjectivebutwethinkitisprettyclose5anhourfor
trucktreatmentand41centsanhourforairplanetreat
mentTheaveragenumberofacresperhourwiththe
truckwas33acreswhereasitwas89acresperhourthat
wegotwiththeplane

DrADHess WhatisyourstandardLarvacidal
formulationforairplanes

MrStivers Thispastyearweusedcompletely075
poundsperacreofparathionandonehalfperacreof
malathionbothinwateremulsions

MrOrlandWCarrick OWCarrickTrusteefrom
OrangeCounty

Firstwhatisthepercentageoftheprivatelands
sprayedcomparedtothepubliclandsDoyouhaveany
difficultyindetermininghowyoushouldbillforthepri
vatelandsanddoyouhaveanydifficultyincollecting
fromprivateowners

MrJohnStivers UnfortunatelysirMercedCounty
isnotOrangeCountyWehavetodatemadenoreal
attempttocollectatallforthisworkexceptthroughthe
contractwhichweincommonwithmanyoftheother
DistrictshavewiththeBureauofReclamationontheir
publiclandsinourcountyThisisaguesstimatebut95
percentofoursprayingisonprivatelandsWehaveas
Isaymadenoattempttochargeforthisworkinthe
pastalthoughIamafraidthatitisnottoofarinthe
futureOurplansalongthoselinesaretousethesefigures
whichIhavehereinotherwordsforeveryacrewe
sprayforyouitwillcostyou4114centstoruntheplane
anditwillcostyouthecostoftheinsecticidewhichwent
onthereAndinadditionwewilldotheinspectingfor
youfree

DrHess Inyourairplaneapplicationitisentirely
larvacidalordoyousometimestakeashotatabroodof
adultmosquitoescomingon

MrStivers AlmostexactlyasyouputitWesome
timestakeashotatabroodofadultscomingoffWe
foundinourexperiencethatmaynotagreeatallwith
someoftheotherresultsbutwefoundthatMalathion
isextremelyeffectiveasalarvacidaloradulticidalma
terialinthefieldandwehaveuseditthatwayveryfre
quentlyWedidntsetouttodothatanditwasntplanned
atallbutwhenwefoundoutwhatagoodjobitwasdo
ingwecontinueditOneactuallyinvolvedwasthis
Withourthreedayleewayfieldswhichhadgonetothe
pointwherethelarvaewerelatethirdsorfourthsandit
wasbeginningtogetalittlehardtokillthemaslarvae
therehasbeenatendencyamongmyoperatorsIdont
knowifIcouldgetthemtoadmitittoletthemride
anotherdayandgetthemasadultsbeforetheywentout

MrTGRaley TedRaleyfromConsolidated
MAD

WehaveusedMalathioninthesamelevelasindicated

byJohnforlarvacidingandwehavedonealotofadult
icidingandfindwecanworkwithasmallerdosageusing
Malathion

DrHess Whatisthedosageperacre
MrRaley Aroundtwotenthswefigureanditis

equallyeffectiveasanadulticide
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CommanderJMHearst CommanderJMHearst
IhavefourquestionsandifyouwouldanswerYes

orNoitwouldhelpmeconsiderably
Doyourcostsincludeoverheadoverhaulanddepre

ciation

MrStivers Theyincludedepreciationoverhauland
suchoverheadcostsasinsurancesalariesandsoonThey
donotincludetheclericalendofitThatiswhatwork
thegeneralofficedoesonthepayrollsandsoon

CommanderHearst Thecostyougaveistheairplane
andtheoperatorbutnottheinside

MrStivers Thatiscorrect

CommanderHearst Youmentionedflapswouldbe
desirableIsthattogivebetterefficiency

MrStivers YessirIamnotmyselfalicensedpilot
PerhapsEdcouldbetteranswerthatbuttheideaisto
utilizetheflapstoslowdownyourspeedthroughthefield

CommanderHearst Doyouaskyourspraypilotsto
attendmeetingsofMosquitoAssociationgroups

MrStivers Whereitappearstowouldbebeneficial
tothem

CommanderHearst Arethereanyheretoday
MrStivers Therearenot

Laughter
MrStivers Justtogetmyselfofftheendofthis

longlonglimbthatisnofaultofthemeetingsitisthe
faultofmypilotsMychiefpilotisonvacationandthe
othersIfeelwouldbenefitmoreinlearningitfromhim
orIthanfromthemeetingThereisnooffensemeantto
anypilotintheroomThepilotsjustlistenbettertoother
pilotsthantoanyoneelse

GlenCCollett GlenCCollett
Iwaswonderingaboutthepercentagekillonthisair

planeworksomethingabout90percentorwhatdoyou
consideragoodkillwiththeairplane

MrStivers Ithinktheproblemistoachievethe
maximumpossiblekillwiththeinsecticideWefeelthe
waywearedoingitweareaccomplishingasmuchaswe
canwithMalathionandParathionandwehavenow
dontstartthrowingthingswefigurewearegettinga
hundredpercentWiththeDDTToxaphenemixture
whichweusedbeforeweswitchedtothephosphateswe
sometimesdroppedaslowas50percentWedontcon
siderthatagoodkillbyanymeansbutitwasthebestwe
coulddowiththematerialIthinkpersonallyandI
dontknowhowwellthiscompareswiththeexperience
oftheotherpeopleherebutpersonallyIthinkthatthe
airplaneisatoolthatwilldoifyouuseitrightahundred
percentjobifyourinsecticideiscapableofdoingit

AnybodyelseorcanIsitdown
MrWashburn Itlookslikeyoucansitdownfor

awhile
MrStivers Thankyou
MrWashburn ThanksalotjohnWedidntmean

toputyououtthereonthatlonglonglimbbutyougot
thereanyway

MrStivers IcanusuallymanagetoEd
MrWashburn IhadalongseriesofquestionsIwas

goingtoaskbuttheaudiencehastakencareofthatand
Iwillmovetothenextspeakerontheprogramanditis
alittlechangefromwhatwehavehadpreviouslyRe
memberthesetwowehavehadfromKernandMerced
havebeenDistrictownedaircraftandnowwemoveinto
theothertypeofoperationbyaDistrictthatcontracts
fortheiraircraftservicesDonMurrayoftheDelta
District



WDONALDMURRAYPHDManager
DeltaMosquitoAbatementDistrict

Ithinkoneofthepointsweneedtoconsiderhereis
thecostinvolvedthatisthecostperacre

KernMAD396peracre
MercedMAD415peracre
DeltaMAD375peracre
Nowthissetoffiguresdoesnotnecessarilymeana

thinglaughterifyoudontgetthejobdoneYou
mayhaveacontractwithaprivatecompanybutiftheir
planesarebusysprayingalfalfaaphidsyoumaywishyou
hadyourownplaneConverselyifyouhaveanairplane
ortwoandtheycrackupyoumaywishyouhadacon
tractMostimportantistogetthejobdoneatareason
ablerateFigurescanbejuggledandtheycanbemade
tolieIfeelthatthesetoffiguresshownhereindicates
weareallveryclosetogethercostwise

Letmeillustrateveryquicklyhowonecaninfluence
thesecostfiguresWhereuponDrMurraysteppedto
theblackboard Totalairplanetimecanbebroken
downintothreemajorpartsferryingturningandspray
ingSinceferryingtimeisanuncontrolledvariablewe
willeliminateitfromfurtherconsiderationhereInan
80acrefield2milelongsprayingtimeisabout11min
utesandturningtimeis9minutesIfwetake ofthis

fieldmakingit40acres4milelongoursprayingtimeis
5minutesbutourturningtimeisstill9minutes
Letscutthisinhalfagaingivingusa20acrefield4
milelongOursprayingtimeisreducedto23minutes
butourturningtimeisnothalvedreducingonlytoabout
5minutes

Ouractualcostperacreisthereforegoingtodepend
toaconsiderableextentonhowmanyfieldsofeachsize
andshapewehappentohaveinourDistrictOnceagain
howeverIwouldrepeatitisnecessaryfirsttogetthe
jobdoneandifthereisnootherwaybuttoairspraya
2acrefieldthenthatisthewayitmustbedoneInthe
DeltaDistrict4ofallourairplanesprayingtimeis
actualspraying13isferryingand512isturning

NowjustacoupleofotheritemsandTshallsitdown
beforeyoucanembarrassmeLaughterTheequip
mentforwhichwecontractisa450horsepowerStear
manbiplanewithNationalhighliftwingsThosewings
arecutoffontheendsandhaveasomewhatdifferent
shapewhichgiveexcellentliftingandmaneuvering
qualitiesotherwiseourequipmentisquitecomparable
tothatoftheKernMAD

Itcostsus45anhourtogetthejobdoneThattime
doesnotincludeloadingtimecleaninguptheairplane
maintainingtheairplaneoranysuchthingItisstrictly
fromthetimethepilotcranksuphismotortogodown
therunwayuntilthetimehereturnstotherunwayOther
timeswhichmustbeconsiderediftheDistrictownsthe

airplaneisthetimetheManagerhastostewaroundon
onethingoranotherOncetheDistrictgetsacompetent
aircraftcompanytoworkwithitthemanagerstimeis
freetodreamofotheritemssuchasHaroldGrayor
DickPetersbroughtupthismorningSogriefandcom
plexitiesareataminimumiftheDistrictcangetagood
contractor

IbelievethatjustaboutcoversthepointsofourDis
trict

MiltonHBuehler MiltBuehler

DidIunderstandyoucorrectlythatyoupay45an
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hourforjustthetimetheplaneisintheairyoumight
say

rMurray Taxiingdowntherunwayisincluded
MrBuehler Butyoupayonlyforthetimetheplane

isinmotion

DrMurray Correct

MrBuehler Whataboutloadingitcleanupand
thatsortofthingisthatcarriedbythecontractor

DrMurray Thecontractortakescareofthatwe
arentchargedforthattime

MrBuehler Doyousupervisetheloading
DrMurray WedonthavetoWeuseParathionand

allittakesisasmallbottletodumpintheairplaneItis
verysimpleIncidentallywehavethiscloselycoordinated
withourairportwehaveduplicatemapsshowingall
thefieldswhichareroutinelysprayedAtthecloseofa
dayourfieldoperatorsreporttoonemanwhoisincharge
oftheairplanesprayworkThismanthencallstheair
portonthephoneandinsideof5minutesorlesshehas
relayedtheinformationrelativetothefieldsthatneed
tobesprayedthateveningorthenextmorning

MrGordonSmith Whatistheaveragesizeofthe
fieldsthatyousprayDon

DrMurray Ourtimesspentonvarioussizedfields
areasfollowsLessthan10acres2between10and
30acres64almost23rdsofourfieldsactuallyrun
around20acresand30to50acres28
ImightmentiononeotherthingWeuseParathion

attherateof1poundperacreforlarvicidingWedo
notgeta100killifwehavelatefourthstagelarvaeor
pupaesointhatcaseweprefertowaituntiltheyare
adultsThenifconditionsarerightwemaygeta1
killofadults

AVoice Withthesamedosage
DrMurray Yesthesamerates

MrOrlandCarrick CarrickagainfromOrange
CountyWhatisyourtotalbudgetandwhatpercentage
ofthatdoestheprivateownerofthelandthatyouspray
pay

DrMurray Ourtotalbudgetforairplanespraying
isabout9500Wemakethedecisiononwherethe
spraygoeswithoutcontactingtheowneroftheproperty
andwedonotchargetheownerAttheendoftheyear
wesendhimanoticeofhowmuchwespentofpublic
moneysonhispropertyforhisinformationThatisas
farasitgoesWedopracticallynotreatmentonpublic
property

MrLLHall LeonHallSanJoaquinMosquito
AbatementDistrict

IhaveaquestionhereHoworwhatpercentageof
yourplanesprayingthatyoudoisineffectivebecausethe
planeisnotavailableorbecauseofwindorotheradverse
conditionsaffectingyourcontrolpercentage

DrMurray Youshouldlivedowninthelowerpart
oftheSanJoaquinValleyitisreallynicedownthere
Laughter

WehavepracticallynowindproblemInfactwe
havepracticallynoweatherproblemandfurtherasI
havesaidincasetherethouldbeanunusualcondition
whenwecouldnthitthemasfourthstagelarvaeor
earlierwehitthemasadultsthenextday

MrHall Isntthataseriousfactorinusingany
planeWefinditheredefinitelynotbeingabletouse
theplanewhenwewouldliketobecausetherearecom
mitmentstoagricultureinmanyways

DrMurray WellImentionedthatifyoucantget



acontractortostickwithyouyouareinanawkwardposi
tionandyourNo1jobistogetthejobdone

MrHall Youarefindingthattruethough
MrMurray Wehaveneverhadanytroublewith

ourcontractorPerhapswearelucky
MrHallYesyouare
MrRobertPeters BobPetersfromLodi

Iwouldliketoknowwhatyourbasisfornegotiations
iswhenthenextdaypeoplearestillcomplainingabout
mosquitoesaftertheairplanehassprayedLaughter

DrMurray Ifyourefertoyear1955Icanspeak
withasmilesincewehadnosignificanttroublesbut
anypreviousyearwellactuallywehavehadveryfew
occasionswhenweputouttheairplaneonthebasisof
complaintsTheairplaneisputoutalmostexclusively
byusonthebasisofouroperatorsreportthatfieldneeds
tobetreatedthathecouldntgettoitbygroundequip
mentandthattheairplanewasnecessary

MrPeters Partofmyquestionwasdoyouassume
theresponsibilityforamissordoesthecontractoror
justhowdoesitworkoutWhatkindofarelationshipdo
youhave

DrMurray WeassumetheresponsibilityThereare
occasionswhenwehaveamissanddontknowwhy
whetherthepilotwenttothewrongfieldorwhetherthe
windmighthavecomeupandcarriedthesprayaway
TherearetimeswhenwehavenoanswerSoifwemiss
andhavetorepeatwepayforitunlesswecandetermine
positivelythatthepilotmadeanerror

MrSJKirkwood Whenyoularvicideorwhenyou
adulticidedoyouusethesamemethodofapplication
samenozzlessamepressureandeverything

DrMurray IdenticallythesameThereisnochange
madeonthebasisofwhetherwearelarviciditigoradult
iciding

MrWashburn ThankyouThanksalotDonIsee
MrPortmanhasjustcomeintotheroomAreyouready
toparticipateonthispanelrightonthespurofthemo
ment

MrPortmanThisisthefirstIknowofit

Laughter
MrWashburn WellthenIthinktheTurlockMos
quitoAbatementDistrictwhichIrepresentistheonly
DistrictintheStatethathappenstoowntheirownair
craftandstillgoesfurtherwithcontractThatisonerea
sonIguessthatArtputmeonthepanelIdontknowof
anyotherrealgoodreason

GEDWINWASHBURNManager
TurlockMosquitoAbatementDistrict

ForseveralyearswehaveownedashipActuallywe
purchasedourcraftfromtheMercedDistrictwhenthey
movedintoalittlelargertypeofcraftWehavelikewise
contractedontheoutsideforaircraftserviceforsome

severalyears
Thepointwasbroughtupinthelastdiscussionasto

theimmediateavailabilityofthecontractaircraftinrela
tiontoyourownaircraftAsfarasourDistricthasbeen
concernedwewouldmuchprefertoownourshipItis
availableatanytimeandoneisnotinvolvedwiththe
contractcommercialoperatorsinterestinagricultural
applicationatthesametimeofdaythatyouneedhimfor
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yourDistrictworkWehaverunintothatparticularprob
leminthepastyearswithcontractshipsandofcourse
wedonotrunintothatsituationwithourownaircraft

ThepointwasbroughtupconcerningthelossofDis
trictownedaircraftThiswasntmentionedearlierbut
naturallyifyouownyourownshipanditislostdueto
anaccidentofonetypeoranothertheDistrictisinavery
awkwardsituationuntilthecraftcanbereplacedIn
themeantimeyoumustofcourserelyoncontractcraft
unlessyouarefortunateenoughtohaveseveralshipsWe
findourownaircraftismuchhandierwhenassignedto
individualspotsandfieldsthanthelargeraircraft

PerhapsIshouldhavementionedthatourownship
isaPiperCub90horsepowerenginebeingconverted
nowtoahigherhorsepowerof120Ourcontractcraft
isaStearmanwitha450enginesothetwoshipsarequite
differentastosizespeedrateofdeliveryandsoon

WehaveusedParathionconsistentlyforthelastsev
eralyearsinallofouraircraftlarvicideapplications
andhaveattemptedtocomeasnearonetenth010of
apoundperacrewithbothtypesofcraftasispossible
Actuallyinourcomputationofapplicationwefindwe
havenotquitereachedtheonetenthpoundperacre
figureOccasionallythereisprobablyanoverlapofswath
widthandthisresultsinalittlehigherrateofdosagethan
shoultlnormallyoccur

Iwouldliketogiveyousomecostfiguresandourinter
pretationofthemastheyhaveaffectedouroperations
forthelasttwoseasons1954and1955FirstIwillgive
thecostinvolvedwiththecontractaircraftonlyfor1954

Wedonothavefiguresavailablefor1955sincewedid
notusecontractaircraftin1955Wehavebeenunder
contractforseveralyearswithanoperatornearusonthe
samebasisastheDeltaDistrictOnaflighthourbasisour
costshavenotbeenasgreatWehavebeenpaying32
perflighthourtothecontractorThepilottakescareof
theloadingWedontpayfortheloadingtimeorthe
ferrytimefromhisfieldtoourfieldoranythinglikethat
Theaveragecostofinsecticideonlybythecontractair
craftwas299centsperacretreatedThetotalcostwas
499centsperacrenearly50centsanacrewithanaver
ageof177acresperflighthourfortheentireseasons
operationsandinthatseasonheflew60hoursforus
undercontract

NowwecometoourownaircraftIn1954weflew
428hourswithourownshipAnaveragecostofmaterial
onlythatisinsecticidewas277centsperacretotalover
allcostofoperationswas386centsperacreAndcur
iouslyenoughourowncraftflewthesamenumberof
acresperflighthour177

Thispastseason1955weflew430hoursandsome
oddminutesatanaveragecostofinsecticideonlyof28
centsperacreThetotalcostofoperationofourownair
craftoverheadinsecticidepilotsinsuranceandsoon
was40centsperacrewithanaveragecoverageof122
acresperflighthourOurtotalacreagesprayedbyair
craftin1955wasnotasgreatasthatofthepreviousyears
IthinktheSourceReductionprogramhascontributed
materiallytothereductionofthenecessityofaircraft
sprayinginsomeofourlargeacreageareasIknowthey
haveasfarasourDistrictisconcerned

Iwasjustcheckingourcosthereofaircraftcompared
togroundequipmentasMrStiversdidCuriously
enoughitcomesouttotheverysamefigure500Our
costsingeneralareveryverysimilarWewhoownour



ownaircrafthoweverthinkwehavealittleadvantage
Wecanspotourshipswherewewantthemwecanspot
ourairstripswecandothatwithcommerciallikewise
butthereisaflexibilityabouttheuseofyourownships
thatyoudonthavewiththeuseofcommercialcraft

Iwonderiftherearefurtherquestionsfromtheaud
iencetoanymembersofthepanel

MrRobertPeters BobPetersrepresentingLodi
again
Iwouldliketoaskwhetherornottherehasbeenany

needforflagmenorgroundassistanceinverymuchof
thisairplanework

MrWashburn Wehavenotusedflagmenexceptin
thecaseofpilottraining

WhataboutyouJohnDoyouuseflagmen
MrStivers Asyoudofortrainingpurposesonly
Gordon

MrGordonSmith Abouttheonlytimeweeveruse
themiswhenweareputtingonatestwewanttocontrol
verycloselyoninsecticideorsomethingOurpilotshave
foundthattheycangobythedistancebetweenpower
polesYouwillusuallyhavethoseonacertaindistance
ortheyknowthewidthofthechecksorsomethinglike
thatbutitisveryrarelythatwehavecallforanyflagging

MrHowardRGreenfield HowardGreenfield
SalinasValley

Iwouldliketomentioninviewofthefactthatwealso
ownaplaneweutilizeoursinthreeotherwaysthanjust
theactualsprayapplicationworkForourengineering
weuse

MrWashburn Willyoucomeuphere
WhereuponMrGreenfieldapproachedthepodium
MrHowardRGreenfield Ijustwantedtopointup

theotherusesoftheaircraftthatourDistrictownsFirst

ofallwehaveembarkedonanengineeringprogramand
weuseourplanetoconductengineeringsurveysofapar
ticularproblemorprojectthatwecontemplatemoving
into

Secondlyweuseitinourplanningofourzoneopera
tionsWefindthattheuseofaplanewillrevealmany
aspectsofazonethatcantbediscoveredorlearnedabout
fromtheground

Thirdlyweuseouraircrafttoferryeachzoneoperator
overhiszoneonmonthlyintervalsEveryzoneoperator
makesonetripamonthontheaveragetolookhisown
areaovertobesurethathehasntmissedsomethingAnd
frequentlysincetheSalinasValleyisnotaflatvalleywe
havequiteafewhillswhichcanconcealagreatdealof
informationfromthezoneoperatorandIthinkthose
threepointsareprobablyusedbyalloftheseotherDis
trictsbuttheydidntmentionthemandIthinktheyare
importanttobringup

MrWashburn ThanksHowardIamsurethatyou
whohavebeenonthepanelthismorninghaveusedair
craftforthesamepurposesIknowwehaveinTurlock
andwehavetakenindividualsovertheirzonesandsuper
visorypersonnelovertheDistrictanditpaysoffIknow
MerceddoesandIamsureBakersfielddoes

MrCarrick CarrickagainfromOrangeCounty
IfyougentlemenwouldenforcetheMosquitoAbate

mentActrequiringtheprivatepropertyownerstotake
careoftheirownmosquitoabatementproblemscouldnt
youscraptheairplaneprogramsandenjoylifemore
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MrWashburn Iamnotsure

Inregardtothatquestionphrasedthewayitwas1
thinkIcansupplyoneDistrictsexperiencewiththat
Lastyearwehadagroupofownersinvisitingwiththe
Boardanditwasagreedthatiftheproblemwassoag
gravatedthatitrequiredairplanesprayingforthispast
seasontheywouldpaythecostoftheairplaneworkNow
thetotalcostofthelaborandmaterialforthisareathat

Iamspeakingofwascutinhalfthispastyearoverthe
yearbeforeAslightamountofairplaneworkwasre
quiredandofcoursetheownersdidpayforthatbutit
wasamazingthattherewasinroundfiguresa50per
centreductioninthenecessarysprayingofthoseproblem
areasItcameonlyfromthatincludingifyouwantto
callitthattheirknowingthattheprivateownerwould
havetopayforairplaneworkthatwasdeemednecessary

Nowthisisaveryaggravatedareathatrepresentsas
severeaproblemaswillbefoundinanypartofthe
Valley

MrWashburn Iwouldliketoanswerthatquestion
maybefurthertothisextentinmydiscussionandin
severaloftheothersthesourcereductionpersonnelin
alltheDistrictsintheCentralValleyareworkingtoward
thatendWehaventgottenthatfaryetbutmanyofus
havereducedbythousandsofacrestheareawhichwe
formerlytreatedandeachyearweseelessandlessacre
ageinvolvedOntheotherhandthereisnomethodof
mosquitolarvicidingcheaperthanairplanespraying

MrHaroldGray HaroldGray
IwouldliketoremarkforthebenefitoftheTrustee

fromOrangeCountyifyouadoptanarbitrarypolicyof
strictlawenforcementintwoyearstherewillbeno
MosquitoAbatementActinCalifornia

MrTGRaley TedRaley
WehavehadamazingsuccessinusingtheActjudi

ciouslyNowwehavefoundthatourmostsevereprob
lemswillbecorrectedbyeducationorpersuasionand
cooperationandthereisthatcertainpercentagewefeel
onlycanbeapproachedthroughthelawwhichinturn
isanapproachthatwillhittheminthepocketbookifthey
dontcorrecttheirwaysWithyourprogressivefarmer
whowillrespondtoyoursourcereductionplanithas
beenourexperiencethattheyaregoingtocomealong
butwiththatfractionofapercentthatwillnotrespondI
canonlyseethatonecourseisopeninmymindandthat
istoapproachthemthroughtheActasitisnowwritten
Judiciouspatiencewouldbemyonlyqualificationinus
ingtheActbutdontoverlookitAndIwouldalsoliketo
pointouttoothatweareanotherDistrictwhohashad
theexperienceofowninganairplaneandcontracting
OurcostsaresonearlysimilarthatIquestionwhether
youcouldtellthedifferenceButbyowningyourplane
wefeelthattherearesomanyintangiblesthatyoucan
notputdownonpaperthatthereisacostfactorthere
thatisperhapsbeingoverlookedinthesefiguresIthink
someoneremarkedthatthesecretarialhelpwasnot
chargedonthereIwonderifinanyofthesefiguresthe
managerstimeischargedandthingslikethat

MrWashburn Itisinourcase

MrRaley Thingslikethatareintangiblesandwe
feltwhenwewereoperatingourownplanethatthey
addedquiteapressureofburdentothosepersonnelwho
shouldbefreetothink

MrWashburn Tedforyourinformationthefigures
IgaveregardingtheTurlockMosquitoAbatementDis
trictincludealladministrativecostsonaproratabasis



MrGordonSmith 1maybewrongonthisbutone
wayortheothercontractorotherwisethesamerecords
aretobekeptIthinkthesecretarialhelponourpart
wouldbethesameAsfarasthemanagerswhateveryou
havehadtodowithcontractworkyouwouldhavealot
moreofthemanagerstimespentonthatthanyouwould
onyourownplane

DrAWLindquist ArtLindquist
Thishasbeenaveryinformativeandaveryinteresting

discussiononcostsandacressprayedIwouldliketoask
Arethereanyestimatesavailableonthenumberofmos
quitolarvaedestroyedandperhapsonthebasisofcost
perlarvaArethereany

Laughter
MrWashburn IknowofnoneasfarasIamcon

cernedbutdoanyofyouhavesuchfiguresItissome
thingforustothinkabout

MrGordonSmith IthinkMarvinKramerhassome
figuresonthat

MrMarvinKramer Wegottogethersomefigures
onanumberofmosquitolarvaewehadkilledasaresult
ofsomeoperationbutnotasaunitcostofsomanykilled
ThatisaprettygoodpublicitynoteonaunitWehavent
figuredoutaunitcostperlarvainouroperationThe
informationthatwedidreleasewaspickedupbysome
ofthenationalnewsoutletsandinfacttheybuiltit
uptobeyondthepointwherewehadintroduceditand
saidthatwewerewipingoutaraceAndthatwellyou
canimaginewhattheycoulddowithsomethinglikethat

MrWashburn Anyfurtherquestions
MrLLHall LeonHall

IwaswonderingEdifyoudidnthavesomeinforma
tionontheuseofgranulesinyourplaneparticularlyap
plicationofgranulesinyourprogramasofnowIknow
youdidsomeworkandcouldyousayifitisbeingused
effectivelyorifyouareusingMalathionorParathion
orwhatyouareusinginthatline

MrWashburn Unfortunatelywewereinthesame
positionKernhasbeeninWehavenotbeenabletofind
commercialaircraftsuitablyequippedtodispensegran
ulessowehavenotusedthegranularmaterialatall
fromaircraft

IwouldliketoaskBobPortmanaboutthatorperhaps
GusAugustsonLetsstartwithBobHehasusedaircraft
inthatmanner

MrRobertFPortman Wedidntuseanygranules
tospeakofthislastyearPriortothatalthoughwedidnt
usemuchgranulesweusedthemforspecialinstancesfor
instanceonawindydayortogettheinsecticidedown
throughvegetativecoverageandsuchasthatLooking
backnowandreviewingitIfeelthatthegranuleshave
aspecificcaseforcertaintypesofapplicationsnecessary
butIdontfeelthattheyarefeasiblefromaphysical
standpointbecauseofthecostinvolvedAndifIremem
bercorrectlywefeltthatwehadtoapplysomewherein
theneighborhoodofseventotenpoundsperacretoget
agooddistributionAndthatranthecostupmorethan
thesprayingwithemulsionoroil

MrWashburn InansweringthatquestionLeonin
orderforanaircraftoperatortoequiphisshipsuitablyhe
wouldhavetohaveaguaranteeofprobablyatleast200
hoursofflyingtimeinordertodoitIttakesspecialequip
mentseedingequipmenttodothattypeofwork

DrADHessArchieHess

IamwonderingIassumeyouallhavetreatedsome
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fieldswithlivestockinthemsothisquestionisaddreste
toallofyouhaveyouhadanyindicationthatthesedos
agesusedareofanyinjurytolivestock

MrWashburn Iwillanswerfirstandthencallon
others

WehavehadnoneasfarasourDistrictisconcerned
ChairmanMurray Itgivesmeanopportunityto

makeanannouncementOnJanuarythethisisanswer
ingthequestionincidentallyonJanuary24Tuesday
afternoonatDavisfromabout2to4orlaterthereis
goingtobeasymposiumbyDrRadeleffAllanLemmon
andmyselfsimilartooneswhichwehadintheValleylast
springontheeffectsofchlorinatedhydrocarbonsand
phosphatesonlivestockAnybodyiswelcomeThatisa
veterinariansconferenceatDavisthatiscalledevery
yearandanybodyiswelcometocometoitincaseyou
missedtheonesgoingthroughtheValleyorincaseyou
wouldliketocomeagainandthereprobablywillbenew
information

TheinferencewhichIhavefromcontactswithDr
RadeleffandourpanelisthatitisimpossibleusingPara
thionattheratewedoandincasethereisnoaccident
indosageapplicationitisimpossibletoharmourmajor
livestock

MrJohnStivers Haveyouhadanyoccasionto
MrMurray NonewhatsoeverWeavoidspraying

directlyonlivestockwhereverpossiblebutasyouknow
oftenitisnotpossibleApilotthatisusedtoworkingin
pasturesoftencanturnintoquiteacowboyIhaveseen
themherdcattlefromonesidetotheotherwhilethey
sprayedtheotherside

MrGordonSmith WedidsomeworknotonPara
thionbutstillinanswertothequestionwhenwewere
workingonEPNandIthinkthismaypartiallyanswer
yourquestioninthedevelopmentofthatmaterialwe
hadonepasturethatwesprayedregularlyandinthat
pasturethecattlewerealwaysleftinbyagreementwith
thefarmerWewatchedthecattleverycloselyandLew
youtooksamplesaftereverysprayingabouteverytwo
weeksdidntyou

MrLewIsaak Sixsprayings
MrGordonSmith WesentthatgrasstoRiverside

foranalysisforEPNWeneverfoundwhathappened
TheycouldntrecovertheEPNfromthegrassandwhen
theyaddedtheEPNtothegrasstheylostittoointheir
analyticalproceduresowecanttellwhetherthestuff
wasdestroyedbythegrassortheprocedurewasnogood
ButwesprayeddirectlyoverthecattleWewouldntat
tempttoremovethemfromthefieldunlessthefarmer
wantsitdoneandwehaventhadanydifficulty

DrADHess Didyouruncholinesteraselevelson
cattleinthetreatedfield

MrGordonSmith NotatthattimeTherewasso
littleknownaboutcholinesteraseitdidntseemworth
whiledoingArchie

MrThomasDMulhern Willyouadvisethemabout
thatnewbulletinonthesubjectItisaverygoodnew
bulletin

MrWashburn Ihaventseenitexceptyourindivid
ualcopythatIsawinFresno

Archieinanswertoyourquestioninourindividual
caseinTurlockwemakenoefforttotrytodrivethecattle
outofthepastureandwehavehadnodifficultywhatso
everwiththecattlesheeporwhateveritmightbeand
thathasbeenthesameprocedureyearonendThereis
toomuchareatobecovered
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Arethereanyfurtherquestions
IfnotthenIwouldlikeparticularlytothankthemem

hersofthepanelandtheaudiencefortheirparticipation
IhopeithasbeenworthwhiletoyouIknowithasbeen
tousonthepanelandanyofyouwhomaywantfurther
informationorhavefurtherquestionscanaskanyofus
onthepanelorthereareothersalsoinvolvedintheaud
iencewhoownandoperateaircraftlikewise

NowbeforewestopforrecessTomwouldyoumake
yourannouncementaboutthebulletinyoujustreferred
to

MrThomasDMulhern EvidentlyEddoesntre
membernordoIthefulltitleofthenewbulletinthathas

justbeengottenoutbyDrRadeleffandthegroupof
USDApeoplewhohavebeendoingagreatdealofwork
withtheeffectsofallourcommoninsecticidesonlive
stockHoweverthatnewbulletinisavailableandwedo
haveacopyortwoattheBureauofVectorControland
asubsequentnumberofVectorbulletinswillcarryrefer
encetoittogetherwithtowhomyoumaywriteThatis
arealservice

OhhereitisThetitleofthebulletinisTheAcute
ToxicityofChlorinatedHydrocarbonandOrganicPhos
phorousInsecticidestoLivestockandtheimpressive
authorslistisRDRadeleffGeorgeTWoodardW
JNickersonandRCBushlandanditisTechnicalBul
letin1122UnitedStatesDepartmentofAgriculture

MrWashburn ThanksTommyLetsbreakfor
recessforabouttenminutesandbebackatabout20min
utesafter

Whereuponashortrecesswastaken
ChairmanMurray Thenextitemonourprogramis

onewhichiscertainlyintriguingWehavealreadyhad
somedebateandIdontknowthatanyoneisconvinced
Ithinkweneedsomemoreinformation

JackKimballManageroftheOrangeCountyMos
quitoAbatementDistrictSantaAnawillgiveussome
moreinformationonthelegalapproachtoMosquitoCon
trolaspracticedinOrangeCounty

Jack
MrJackKimball ThanksDonandmembersofthe

AssociationandguestsBeforereadingthislittlegem
hereIwantedtodomydutyaswealwaystrytodoin
theseconferencesasamemberoftheOrangeCounty
ChamberofCommerceandbringyouuptodatees
peciallythosewhoarefairlyneworvisitorstotheAsso
ciationaboutwhereOrangeCountyisItisalittlegreen
areawithorangetreessnugalongtheCoastsouthofLos
Angelesandhasapeculiarityofthecountylandsinthat
somehowitautomaticallystopstheLAsmogandasthe
mosquitoworkersuphereintheSanJoaquinValleyand
northwardsdescribeititisaMosquitoAbatementDis
trictwithoutanymosquitoesandwithoutanyproblems
sowewillleaveitgoatthat

WehaveourcountryclubwhichusedtorateNo1on
yourlistbutwhenyougetachancetovisitouradjoin
ingDistrictsSoutheastAbatementDistrictandseetheir
newheadquartersyouwillputusontheNo2listSo
wehavegotcompetitioninourownareaandwedohave
adifferentstorythanwhathasgoneonherethismorning
WeknowandwerealizethatwearedifferentinOrange
CountyfromtherestofCaliforniaandwehavepossibly
beenworkingonourproblemsourdifferentproblemsin
alittledifferentmannerthantheotherDistrictsinthe
State
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Howeverwebelieveitwillbeinterestingforyouto
listentothisdetailedsuccessstoryofOrangeCounty

LEGALAPPROACHTOMOSQUITOCONTROL
INORANGECOUNTY

By

JACKHKIMBALLManager
OrangeCountyMosquitoAbatementDistrict

Thelegalprocedurefortheabatementofamosquito
breedingnuisancewasplacedlastonthelistofmethods
formosquitocontrolinOrangeCountywhentheDistrict
commencedoperationsinJanuaryof1948Duringthe
followingeightyearstheBoardofTrusteesgraduallyand
consistentlyformulateditspoliciesontherespectivere
sponsibilityofthepropertyownertheDistrictandother
publicagenciesInJulyof1955theBoardformallypre
sentedthesepoliciesonmosquitocontroltothegeneral
publicbymeansofafourpagebrochureentitledSome
FactsYouShouldKnowRegardingMosquitoControl
Quotingfromthisbrochurethepolicieswerepresented
asfollows

ObjectivesofOurControlProgramTheobjec
tivesoftheDistrictaretoabateexistingmosquito
breedingsourcesandtopreventnewonesinorderto
permitfulluseandenjoymentofourbackyardsand
ourmanyrecreationalfacilitiestopermitmosquito
freeagriculturalandindustrialworkingconditions
andtoprotectpublichealthandcomfort

ResponsibilityofthePropertyOwnerTheowner
ofthepropertyonwhichabreedingsourceislocated
isresponsiblefortheabatementofthenuisanceand
forthepreventionofitsrecurrenceTheDistrictin
formsthepropertyownerofthemosquitobreeding
andassistshiminworkingoutasatisfactorycorrec
tionInextremecaseswheretheownerdoesnotac

cepthisresponsibilitytothepublictheDistrictmay
abatethenuisanceandfilealienagainsttheproperty
asprovidedbytheCaliforniaStateHealthand
SafetyCode

BreedingSourcesControlledbyDistrictChronic
breedingsourcescreatedbystandingwaterinstreet
catchbasinssubdivisiondrainsroadsideditches
floodchannelsravinesandsimilarplacesonpublic
rightofwaysarecontrolledbytheDistrictbyroutine
larvicidingoperationsthroughouttheyearasneces
saryTheDistrictworkswithCityCountyStateand
FederalAgenciestowardpermanentcorrectionof
thesesources

Districtoperationsduring1955conformedwiththese
policiesRoutinelarvicidingwasnotcarriedoutonpri
vatepropertyaswasdoneinpreviousyearsLarviciding
onprivatepropertywasdonehoweverunderthefollow
ingconditions

1Toassistapropertyownerwhohadacceptedhis
responsibilityandwasintheprocessofeliminating
thenuisanceorobtainingequipmenttopreventfu
turemosquitobreeding

2Attherequestofthepropertyownerwhopaidfor
theactualcostoflabormaterialandequipment
rental

3AttimesofadultmosquitoemergencemostlyAedes



nigromaculistopreventapublicnuisanceresulting
fromthefailureofapropertyownertocarryout
adequatemosquitocontrolmeasuresActualcosts
oflarvicidingandoradulticidingwerebilledtothe
propertyowner

Sinceconsistencyintheadministrationofapolicyof
thistypeistheessenceofitssuccesstheBoardofTrustees
recognizedtheneedforaspecificlegalprocedurewhich
theDistrictcoulduseagainsttheexceptionalproperty
ownerwhorefusedtoaccepthisresponsibilitytothe
public

Duringthepastyearspersonsresponsibleforthelarger
mosquitobreedingsourceshavebeencontactedmany
timesbymembersoftheDistrictStaffLettersandprinted
formsrequestingthemtoabatethebreedingnuisance
weresentatthedirectionoftheBoardofTrusteesSeveral

wereinvitedtoattendmeetingsoftheBoardandtodis
cusstheirproblemandtheimprovementsrequestedby
theDistrictSeveralcaseswereturnedovertotheCounty
DistrictAttorneyformorepositivepersuasionThesein
formalactionsactionsnotbasedonspecificlegalpro
cedureshavebeenverysuccessfulOutoffiftysuchac
tionsallbutoneofthepersonsacceptedtheresponsibility
ofmosquitocontrolbyinstigatingeitherphysicalimprove
mentsroutinelarvicidingoperationsimprovedwater
managementpracticesmaintenanceofirrigationand
waterstoragefacilitiesandorpayingforthecostof
emergencylarvicidingoradulticidingoperationsper
formedbytheDistrictontheirproperty

Becauseoftheoneexceptionwhichwasencountered
duringthe1955seasontheBoardofTrusteesdecided
thatsomespecificlegalproceduremustbeworkedout
AfterconsultationwiththeCountyCounselandcon
siderationoftheabatementprocedureprovidedinthe
CriminalCodethecourtinjunctionandspeciallocal
ordinancesthatcouldbesponsoredtheBoarddecided
thattheprocedureprovidedintheMosquitoAbatement
Actofferedthemostdirectandpositiveactionandshould
befollowedinallitsformality

ConsequentlyonSeptember261955followingan
outbreakofAedesnigromaculilmosquitoeswhichinvaded
thecommunityofWestminsterandespeciallythegrounds
ofanearbyelementaryschoollegalproceedingswere
initiatedforthefirsttimesincetheDistrictwascreated

Noticeswereservedontheoccupantofthepropertyand
ontheownerswhoresidedelsewhereinCaliforniadirect
ingthemtoabatethenuisancewithintendaysandnoti
fyingthemthattheymayappearandbeheardbythe
BoardofTrusteesatameetingtobeheldonOctober21
1955AttheconclusionofthehearingtheBoarddeter
minedthatnoworkhadbeenperformedbytheowners
toabatethepublicnuisanceortopreventtherecurrence
ofmosquitobreedingonthispropertyorderedthatthe
requirementsoftheoriginalnoticemustbecompliedwith
anddirectedtheDistrictManagertoperformsuchabate
mentworkonthispropertyasmaybenecessaryatthenext
occurrenceofapublicnuisanceInaccordancewithSec
tion2283and2284oftheMosquitoActthecostofabate
mentshallberepaidtotheDistrictbytheownerandall
sumsexpendedbytheDistrictarealienuponthe
property

Asmentionedintheopeningparagraphofthispresen
tationthelegalprocedurefortheabatementofamos
quitobreedingnuisancewasplacedatthebottomofthe
listofmethodsforobtainingmosquitocontrolinOrange
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CountyThecrystallizationbytheBoardofTrusteesof
basicpolicyontheabatementofmosquitobreedingprob
lemspeculiartoOrangeCountyandthedetermination
oftheneedforaformallegalprocedurewasbasedon
factsfiguresandexperienceaccumulatedeachyearby
theDistrictStaff

Theaccumulationofreliablefactsandfiguresthede
velopmentoftrustandrespectforallDistrictemployees
bythepersonscreatingmosquitobreedingsourcesand
theawarenessofthegeneralpublicandotherpublic
agenciesaswellofthepoliciesandobjectivesoftheDis
trictarefactorsasimportanttothelongtermabatement
programasthefactorsofmosquitoecologyandtoxicology
aretothemassiveaeriallarvicidingprogramssoneces
saryintheprimitiveareasofCalifornia

Factsandfiguresonallmosquitobreedingsources
withintheDistricthavebeenconsistentlyrecordedand
accumulatedovertheeightyearsthisDistricthasbeenin
operationTherecordsystemisbasedontheSection
SurveyConceptasoriginallyrecommendedtothisDis
trictbytheStateBureauofVectorControlandascham
pionedbyDickPetersthesemanyyearsAllmappingand
recordingisdonebythefivepermanentoperatorswho
haveaspecificzoneassignedtothemAllbreedingsources
oneachspecificpropertyareindicatedonquartersection
mapsandthepropertygivenapermanentsourcenumber
Sectionmapsaresupplementedbycountyroadmapsof
subdividedareasandincorporatedcitiesThesemap
booksarekeptbytheoperatorinhisvehicleandcor
rectedasfrequentlyastimepermitsDuringthewinter
seasonareamapscoveringfrom12to16sectionsare
broughtuptodatebyeachoperatorTheseareamaps
remainattheDistrictOfficeandareinvaluableforco
ordinatingthecontrolandabatementoperationsaswell
asforpresentingtheoverallcommunityareaproblems
totheBoardofTrustees

TheZoneoperatoralsomaintainsayearlyrecordon
eachmosquitobreedingsourcenumbershowingevery
inspectiontreatmentandpersonalcontactwiththeowner
oroccupantTheseannualInspectionTreatmentRecord
sheetsarefiledbyTownshipSectionandSourceNumber
andformthebasisofourCaseHistoryfilesAnyaddi
tionalcontactsthatmayberequiredbytheEntomologist
orManagerarerecordedinthisCaseHistoryfilealong
withcopiesoflettersandinformationonpropertyowner
shipanddescriptionPhotographsarealsokeptinthis
filetollustratethebreedingproblemasitexistsfromyear
toyear

Thesecondfactorrequiredforalongtermabatement
programisthedevelopmentoftrustandrespectforall
Districtemployeesbythepersonscreatingthemosquito
breedingsourcesTheZoneoperatorwasselectedbecause
ofhispersonalqualificationsandemployedonaperma
nentyearroundbasistopermitthecontinuityrequired
FourofourfiveoperatorsstartedwiththeDistricteight
yearsagoandthefifthisjustcompletinghisfourthyear
Inadditiontobeingresponsibleforallmappinginspec
tionandlarvicidinginhisZoneofsome100sqmiles
eachoperatormustdevelopthetrustandrespectofthe
publiconwhosepropertyhemustenterHemustcontin
uallyexplaintheDistrictsprogramandpatientlyinform
theresponsiblepersononthewhyandhowofmosquito
breedingandpreventionHisobjectiveismosquitoabate
mentbydirecteducationofandcooperationwiththe
propertyownerHeneveractsasapolicemanbutfur
nishesthefadsandfiguresforinformalactionbythe



ManagerandifneedbeforformalactionbytheBoard
ofTrustees

AwarenessbythegeneralpublicofDistrictpoliciesand
objectivesisanequallyimportantfactortothesuccessof
thelongtermabatementprogramWebelievethedevel
opmentofgoodpublicrelationsisbeingmaintainedin
OrangeCountybythecontinualattentiontosmalldetails
attheopportunemomentResponsetoallservicerequests
withinamaximumof24hourshasalwaysbeenamust
Theinspectorsfindingswhetherpositiveornegative
arealwaysexplainedtotherequestorinpersonorawrit
tennoteisleftThepersonannoyedbythemosquitoes
orotherinsectsasitmaybeisalwaysappreciativeofthis
courtesyandisalwayscooperativeifheistoldthatwe
cantfindthesourceasyetorthatitmaybesometimebe
foretheannoyancecanbealleviatedThispersonalcon
tactpermitsquestionstobeansweredandthepresentation
ofourinformativeleafletSomeFactsYouShouldKnow

RegardingMosquitoControlInformationtothegeneral
publicispresentedeachyearbytheDistrictsexhibitat
theOrangeCountyFair

InvitationstopresenttalksontheDistrictsprogramare
alwaysacceptedfromServiceClubsandotherorganiza
tionsClassroomstudymaterialintheformofmosquito
eggslarvaeetcaswellasthesoundfilmTheMos
quitoisfurnishedtoschoolsespeciallythe5thgrade
leveltoillustratethephenomenonofmetamorphosisNo
effortismadetopreparepressreleasesthroughoutthe
mosquitoseasonbutinformationandpictureshaveal
waysbeenfurnishedtoreporterspreparingafeaturestory

ThedeterminationbytheBoardofTrusteesofthisDis
tricttoestablishasoundpolicyandthentoenforcethis
policybylegalmeansisthepricelessingredientinthe
OrangeCountyformulaforitslongtermabatementpro
gramAlthoughtheBoardsdeterminationisbasedonthe
factsandfigurespreparedandpresentedbytheDistrict
stafftheassimilationofthisdataandthedevelopment
ofthepolicywaspossiblebecauseofthemanyyearsof
continuousserviceandtheremarkablerecordofat
tendancebythemembersoftheBoardofTrusteesFive
oftheoriginaltwelvemembersarestillactiveontheBoard
aftereightandonehalfyearsofserviceOfthe107meet
ingsheldbythisBoardtherehasneverbeenameeting
postponedforlackofaquorumDuringthepastcalendar
yearof1955anaverageattendanceof85wasmain
tainedatthemonthlymeetings

Since1953twooutsidecitieshaveannexedDistrict

areasandthreenewcitieshavebeenincorporatedin
creasingthememberofrepresentativesontheBoardto
seventeenThecontinuityoftheabatementprogramfrom
yeartoyearandtheorientationofnewmembersismade
possiblebyadocumentaryrecordofallactionstakenby
theBoardEachyearspecificactionsonpolicyandabate
mentproceduresareexcerptedfromtheseminutesand
listedchronologicallyAcopyofthiscondensedversion
oftheminutesismadeavailabletonewmembersofthe

BoardasitpresentsafairlyreadablerecordoftheDis
trictprogram

Inreviewingtheabatementprogramwhichhasproved
applicabletoOrangeCountyitisapparentthatthispro
gramisnotalegalapproachtomosquitocontrolasim
pliedinthetitleThisprogramishoweverbasedonthe
specificpolicyofpropertyownerresponsibilityTheuse
ofthelegalprocedurereviewedhereinwasnecessaryto
carryoutthispolicyinademocraticmanner

ChairmanDonMurray ThankyouJack
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ORGANIZINGTHESANJOAQUINMAD

LRBRUMBAUGHManager
SanJoaquinMosquitoAbatementDistrict

ThankyouPresidentDonMurrayladiesandgentle
menIwouldliketocorrectPresidentDoninsaying
hostItshouldhavebeencohostwithBobPeters

Aftersittingallafternoonorperhapsweshouldhave
saidsittingallmorningandallafternoonthesechairs
cancertainlygethardPerhapsMrPetersandIcancor
rectthisconditionbygettingcushionsWewilltryto
solvethisproblemtomorrowAsfornowtheonlyad
justmentthatcanbemadeistothrowawaymynotesand
shortenyourperiodofsitting

Inthestartingofanyorganizationlargeorsmallthere
arecertainbusinessprinciplestobefollowedinorderto
buildasoundorganizationWithoutthesebasicprinciples
ordefiniteplansitislikebuildingahomewithoutaset
ofblueprintsSomeoftheessentialprinciplesare1
adequatefinancing2competentpersonnel3good
productionorserviceand4establishinggoodDistrict
policies

Undoubtedlymanyofyoucannamemanymorebasic
principlesHoweversincetimewillnotpermitandsince
wehavethrownawaymynoteswewillreviewafewof
thesebasicprinciplesNumber1FinancesImmediately
youarethinkingWellhereisapoliticalsubdivisionthat
shouldhavenofinancialtroublesanorganizationwhich
isonthepublictaxrollsTheSanJoaquinMAD
startedoperatingonMarch11955withnoanticipated
incomeuntilJanuary11956Inordertostartoperations
itwasnecessaryfortheDistricttoborrowfromtheBoard
ofSupervisorsrealizingthatwewouldhavea16months
operationperiodinsteadoftheusual12months

AgainrealizingthattheDistrictownednothingnot
evenapenciloraflyswatterwewouldhavetomakea
hugeCapitalOutlaybudgettostartoperationsThanks
toourBoardofSupervisorsitwasquitesimpleforusto
borrowmoneyinterestfreeAndagainthankstothe
BoardofTrusteesfortheirtimeandeffortwefinallyar
rangedourbudgetsothatwecouldlivewithinourmeans
Werealizedthatwewouldbesomewhatlimitedinour

operationsforthelastseasonandalsoforthenextseason
untilJune301956Thepublicwasinformedthrough
themediumsofradioandnewspapersoftheDistricts
limitedoperationsduringthesummerof1955

Nowournextstepinorganizingwasestablishinga
soundpersonnelpolicyTheBoardofTrusteesfeltthis
wasveryimportantMimeographedcopiesofDistrict
personnelpolicieswerepresentedtoeachemployeeshow
ingworkinghourssickbenefitsholidayscheduleetc
sothattherewouldbenomisunderstandingbetweenem
ployeeandemployer

Furtherinhandlingpersonnelproblemscertainjob
descriptionsandclassificationsweremadeofeachposi

Wearerunningshortoftimeorwewouldgetintoquite
adiscussiononthisparticularphase

NextwehaveLesBrumbaughManageroftheSan
JoaquinMosquitoAbatementDistrictStocktonandour
hostwhowillpresentsomeinformationonthisnew
relativelyspeakingmosquitodistricttheSanJoaquin
MAD

Les



tionHoweverdifficultyinclassificationwasencountered
formanyreasonsAtfirstwedidnotknowhowtoclassify
ouremployeesWefoundinvisitingothermosquito
abatementdistrictstherearemanydifferenttitlesassigned
topersonnelSomedistrictswereclassifyingemployees
inspectorsoroperatorswhileotherdistrictswere
classifyingtheiremployeesassupervisorsetcIntry
ingtokeepinlinewithothermosquitoabatementdistricts
youcanseeweweresomewhatconfusedandtheonlypos
siblesolutionwastouseourownimaginationAfterde
cidingonthejobclassificationsthatwouldbestfitthe
Districtsneedsitwasthenpossibletosetupasalary
rangeinfittingwiththeemployeesclassificationsWe
thenknewwhatwewantedWeknewwhatwecouldpay
Wethenstartedinterviewingmenwhomwefelttobe
thebestqualifiedfortheclassificationssoestablishedAt
thepresenttimewehave17employees

Ournextstepinorganizingwastoestablishatraining
programbecauseweknewthatover95ofouremployees
weregoingtohavenoexperienceinmosquitoabatement
districtworkorinthemethodsofkillingmosquitoes

WiththehelpoftheBureauofVectorControland
othermosquitoabatementdistrictsatrainingprogram
wasestablishedTrainingwasconductedintheclass
roomandinthefieldforallemployeesAtthepresent
timewearestillutilizingthistrainingprogramforthe
advancementofourorganizationWebelievethatamore
thoroughlytrainedemployeewilldoamorethoroughjob
ofcontrollingmosquitoes

Ournextpointtoconsiderinbuildinganeworganiza
tionmightbeclassedproductionorserviceTohave
goodproductionorserviceyoumusthavegoodmachin
eryWeattemptedtosecureonlythosemachineswhich
werehighlyrecommendedtobeveryefficientinmos
quitocontrolworkBycheckingwithothermosquito
abatementdistrictsmanufacturesandusingourown
ideasitwasdecidedtouseJeepsequippedwithpower
sprayerswhichwerebuiltbytheDistrictWethinkthat
wehavethebestandweknowthatotherdistrictsfeel
thesameabouttheirown mosquitocontrolequip
mentIntheinterestoftimewewillnotdiscussfurther

ourpresentequipmentHoweverallofyouareinvitedto
visittheSJMADandlookoveranypowerequipment
thatmightinterestyou

Ladiesandgentlemenwearestillintheprocessoftry
ingtoimproveourpresentequipmentWeareborrowing
ideasfromotherdistrictstheagriculturalengineersand
pestcontroloperatorsandwillcontinuetodosotoim
proveourefficiencyofoperation
Iknowgentlementhatwithyourhelpandwiththe

helpofthepeopleinthisareathattheDistrictsservice
willbesatisfactoryforgoodmosquitocontrol

Forthepasttenmonthswehavesecuredadequate
financingestablishedpersonnelpolicieshiredcapable
personnelprefabricatedsprayingequipmentandpur
chasednecessaryvehiclesWefeelreasonablysurethat
wegavesatisfactorymosquitocontrolthispastseason

Ithasbeenourpleasuretobeheretodayandwehope
thatwecanattendmanymoremeetingsforthepurpose
oflearningWearestillintheprocessoflearning

Thankyou

ChairmanDonMurray ThankyouverymuchLes
ForarelativenewcomertoMosquitoControlyouare
certainlyfittingintothegroupverywellWeareproud
ofyou
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Thatconcludestheformalpartoftheprogramas
listedNowourDistrictstillhasthismovieIdontthink
thatitwilltakeverylongincaseanybodyhastogo

Soifitisallrightletssetupthemovieprojectorand
whilethatisbeingdoneletmeexplainwhatwehavehere
becauseIbelieveitisaneducationaldevicewhichothers
canuse

Thereasonbehindthetakingofthismovieispublic
educationWherewehavemostlyagriculturalareaand
relativelysmallurbanareawearefacedwithadifficult
situationintryingtobringanylegalpressureonagricul
tureThereforewemustdeviseotherwaysWefindour
selvesinacomparablepositiontotheAgriculturalEx
tensionServiceinthatourbiggestproblemsareamong
thepoorfarmersthosewhodothepoorestjobbutwe
dontfinditofmuchvaluetogotothemfirstRather
wefindthatwehavetogotothebestfarmersfirstWe
maybetryingtofurtherthelawoftheSurvivalofthe
Fittestbecauseifwecangetthebetterfarmersbetter
thenthepoorerfarmersmaydragfartherbehindandper
hapswecangetridofthembecausetheywontbeable
tosurviveincompetition

Certainlyinanycaseitisgoingtotakealongtime
andmuchpubliceducationandunderstandingThere
forewehavedevelopedthismovietoshowtomanydiffer
entgroupsWewillshowittoalltheserviceclubswhich
canreceiveittofarmersgroupstoschoolsandifpos
siblewewilldevelopnewmovieseveryyearortwoand
repeattheprocessThecurrentfilmisonthesubjectThe
PastureMosquitoFilmingwasdoneduringthepast
yeartheshotsbeingtakenbyGeorgeWhittenandbyme
Subsequentlythesceneshavebeenverycarefullyandex
cellentlyeditedbyTommyMulhernoftheBureauof
VectorControlTherearestillsomeroughspotsinit
butthefilmitselfwillprobablyhavetogoasis

Ourprojectorisequippedwithamagneticsoundre
corderthisbeingavailableonaBellandHowellatextra
costThisisnotlivesoundWenarratedontothesound

stripeaddedmusicforeffectandtoshowyouhowfast
thisthingworksyouaregoingtobeguineapigsThis
filmwasreceivedfromRochesterNewYorkonFriday
afternoonandGeorgeandIworkedquiteabitofSatur
daytoputonwhatsoundishereWewerentprepared
exceptthatwehadafewphonographrecordswecould
useandthenarrationforthefirstpartwaswrittenSome
ofthelastpartwasalsowrittenbutneedstobeeditedand
inthemiddleIhaveadlibbedsomewhatfacetiouslyas
youwillseebutyoucanseethepossibilityofthissystem
Allwehavetodowhenwereturnhomeistoerasethisas
simplyasoneerasesataperecorderandreplaceitwith
awellpreparedscript
IamsorrythatthisisntcompletedbutIthinkitwill

beinterestingforyoutoseethedevelopmentalstage
Applause
Whereupontheabovementionedmoviewasshown

totheConference

ChairmanDonMurray Ihaveanannouncement
thatwehaveaResolutionsCommitteeappointedateach
Conferenceonthefirstdaytobringinsomeresolutions
forthesecondWeusuallytakesomeonewhoknowsthe
situationusuallysomeoneratherlocal

BobPetersIwonderifyouwouldactaschairmanon
thisandTedRaleycanassistyouThankyouverymuch

Wewillstandadjourneduntil9oclocktomorrow



Whereuponatthehourof430oclockpmtheCon
ferencewasadjourneduntilTuesdayJanuary171956
at900oclockam

TUESDAYJANUARY171956925AM
CMCABUSINESSMEETING

PresidentTMSperbeck Wearelatenowfellows

soIthinkwehadbettergetstartedwithourmeeting
ThisisthebusinessmeetingoftheCaliforniaMosquito

ControlAssociationandasthefirstorderofbusinessI

thinkweshouldhavearollcallofthedelegatespresent

iftheSecretarywillreadofftheroll
WhereuponMrWashburntookarollcall
PresidentSperbeck WearealllegalthenWehave

aquorumofficially
NowfellowsIwouldjustliketosayhowsorryIam

thatthingsturnedoutthewaytheydidandwecouldnt
haveourconferenceasplannedinMarysvillebutof
courseasmostofyouknowbythistimewehavebeen
hitbythefloodsituationupthereanditwasimpossible
toholditthereThiswasnotonlybecauseitwascoming
toosoonuponsuchadisasteraswehadbutalsodueto
thefactthattheoutsidepeoplecomingintohelpthe
RedCrossTelephonePGEandUSEngineersand
everyonehavetakeneveryavailableroominthatvicinity
Thefactismanyofthemhavetocommuteasfaras35
milesfromNevadaCityandGrassValleytofindaplace
tostayandIcertainlyappreciatethatStocktonagreed
totakeitoveronsuchshortnoticetogiveussuchwon
derfulaccommodationsandtakecareofitthewaythey
have

Icouldntmakeitforyesterdaysmeetingmyselfbe
causewehadasecondemergencycomingrightontopof
ourrecentdisasterandIdidntfeellikeleavingwiththe
conditionsthewaytheywereuptherebutassoonasit
easedoffyesterdayafternoonIcamedown

Inregardtooureventsduringthepastyeartherehas
notbeenanythingspectacularhappenasfaiastheAs
sociationisconcernedIguesswehaventlostanyground
andIdontknowaswehavegainedanyeitherbutwe
arestillholdingourownwhichisbetterthangoingback
wardAndmostoftheactivitiesinsteadofmetryingto
coverthemandtakingthetimewillbereporteduponas
thevariouscommitteesreportsothatyouwillhaveapret
tygoodideaofwhathashappenedasfarascommittee
actionduringthepastyear

NowtogetrightintothematterofbusinessIthink
wewillstartwiththeSecretaryTreasurersreportonour
financialconditionThatisalwaysoneoftheimportant
items

SecretaryTreasurerWashburn MrChairmangen
tlemenThisisstrictlyafinancialreportthisyearIhave
notwrittenanyothermaterialasIhavedoneinpastyears
probablyforonereasonthatitseemsthatmostofthe
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materialthatIhavewritteninthepasthasnotbeen
acteduponbytheBoardofDirectorssoitseemsalittle
foolishtogoaheadandmakerecommendationsAndso
Ihavenotmadethem

FINANCIALSTATEMENT

CALIFORNIAMOSQUITOCONTROL
ASSOCIATIONINC

January11955December311955
IncomeandReceipts

BalanceonhandJanuary11955 r
455557

Income
ContractualDues

AssociateMemberDues

SustainingMemberDues
PublicationSalesProceedings
DecalSales
23rdConferenceRebate
TotalIncome

TotalExpenditures

BALANCEJanuary11956

297000
4450
20000
6462
2580

110110
440602

TotalReceipts 896159

EXPENDITURES

Printing23rdProceedings1700
Postage
StenographicService
Brochuresfor1954StateFair
Brochuresfor1955StateFair

Materialfor1955StateFairBooth
HotelStatlerCostsPresidentsSuite
TelephoneCostsLegComm Sectytreas
ReceiptBook
GummedLabelsfor23rdConference

GummedLabelsAMCAMembershipList
HonoraryMembershipCertificates
Statements500
Letterhead1500
MosquitoNewsAd2Page
HermsAward

Imprintsfor23rdprograms
SustainingMembershipContribution

to23rdConference

RecordingTapes
OnionSkin2reams
Envelopes

218686
15176
600

16300
8500

11904
12500
7705
253
874
1967
2080
1226
3270
10800
3500

3332

30000

2070
686
395

351874

544285

Thecountoftheinventoryaswasrecordedinthe23rd
ProceedingshasbeenmadeIdontneedtogointode
tailsofthatexceptthatthesamematerialsareonhand
plusafewmorethathavebeenaddedThesewereused
inthe1950FairBoothinSacramentoAlsothereare
some359copiesofthe23rdProceedingsrecentlypub
lishedthatarestillonhandAndofcoursesomeofthose
willgooutduringtheyear

OnemovethatwasmadebytheBoardofDirectors
duringthepastyearwhichmaybeofinteresttoyouyou
werenotifiedofitandthatisthattherewillnolonger
beanycostinvolvedinthedecalsTheCMCAdecals
thatareusedforourequipmentnolongerhaveanycost



appliedtothemTheyarefreetoyouwhenyoumake
sucharequesttotheSecretarysofficeandtheywillbe
senttoyou

ThatisitMrChairman
PresidentSperbeck ThankyouEdHowdoesthat

compareEdwithourlastyearsbalance
SecretaryTreasurerWashburn About900more
PresidentSperbeck Wehaveabout900better

standingthanwedidlastyearwhichisgoodnews
Ithinkitisinordertohaveamotionapprovingthe

SecretaryTreasurersreport
MrChesterRobinson MrPresidentIwillsomove
PresidentSperbeck Allthoseinfavorsignifybysay

ingAyeContrarySoapproved
ThenextcommitteewillbethereportoftheAuditing

CommitteeMrKramerChairman
MrRoyLHolmes Wouldyouputthatofffor

abouttenminutesHeisstilleatingbreakfast
PresidentSperbeck AllrightNextwillbetheDuck

ClubsCommitteeArthurGeibChairman
MrArthurGeib Ithinkperhapsitmightbeinorder

tomentionthatthiscommitteewasformedduringthe
pastyearwiththehopesthatthecommitteecouldwork
withtheDepartmentofFishandGameandlocalduck
clubownersandoperatorstowardsansweringoralleviat
ingsomeofthemosquitoproblemsthatresultintheflood
ingofpondstoattractandshootducks

InsomeregionsoftheStatetheproblemsinMosquito
Controlresultingfromthefloodingofpondsforthispur
poseposedaseriousproblemtotheagenciesattempting
tocontrolmosquitoesintheirrespectiveareasInothers
theproblemisnotsosevere

ThecommitteewaschosenwiththethoughtofRe
gionalrepresentationovertheStateinthoseareasin
whichduckhuntingandtheresultantmosquitoproblems
wereencounteredYourcommitteewiththecooperation
oftheBureauofVectorControlDickPetersandothers
ofhisstaffmetwiththeDivisionofFishandGameand
attendedtwohearingsoftheFishandWildLifeCom
missionoftheStateofCaliforniaWebroughttotheir
attentiontheproblemsthatwehadtheextentofmos
quitoactivityinCaliforniaandaskediftheycouldnt
beofsomehelpinfirstandforemostattemptingtohave
theduckhuntingseasonsetbackaslateinthefallas
wouldbecommensuratewithgoodhuntingpractices
thinkingthatthelaterintheseasonthefewerthemos
quitoeswewouldhaveasaconsequenceoftheflooding
problem

ThehearingsattendedwereatSanFranciscoandLos
AngelesDickPetersonbothoccasionspresentedtheprob
lemverywellTheofficialhearinginSanFranciscowas
nottoowellreceivedAsamatteroffactittookpeople
thereratherbysurprisewhentheMosquitopeoplede
scendedupontheFishandGamehearingInLosAn
gelestheyweremorereceptiveandconsentedtoconsider
itandtheyinviteduslatertositdownwiththemand
theirofficialsintheofficeinSacramentotheadministra
tivegroupanddiscussthiswholeproblemAsaconse
quencetheyhaverecommendedthatacommitteemeet
withthemsometimethisspringandattempttodevelopa
setofguidesorguideofrecommendationstowardwater
managementandfloodingofduckpondsandtheywill
incorporateinitsomethingregardinggoodwaterfowl
managementpracticesThissetofrecommendationsor
guideswouldthenbeissuedjointlybytheDivisionof
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FishandGametheCaliforniaMosquitoControlAssocia
tionandtheBureauofVectorControl

Itishopedthatwecanhavethismeetingthisspring
andthatintimewemaycomeupwithsomethingthat
willhelpatleastminimizeoralleviatesomeoftheprob
lemswehaveinsomeregionsoftheState

PresidentSperbeck ThankyouArtTheonesug
gestionIwouldmaketothenewincomingpresidentis
thatthisisonecommitteethatshouldbecarriedonand
especiallythechairmanMrGeibbecausehehasdone
alotofworkonitandmadesomewonderfulcontacts
withtheofficialsoftheFishandGameCommissionAnd
soinordertobringthistoaconclusionitwouldbea
goodthingtoconsidercarryingthissamecommitteeon
forthatpurpose

Maywehaveamotionapprovingthereportofthe
DuckClubsCommittee

MrOWCarrick CarrickofOrangeCountyI
movethatweapprovethereport

MrJohnBrawley BrawleyofKingsIsecondthat
PresidentSperbeck Ithasbeenmovedandseconded

toapprovethereportoftheChairmanoftheDuckClubs
CommitteeAllthoseinfavorsayAyeContrary

Soapproved
PresidentSperbeck ThenextreportwillbefromMr

ShanafeltChairmanoftheCulicidologyCommittee
IsMrShanafelthere

Noresponse
PresidentSperbeck Wewillpassthatupandhavea

reportfromMrJohnStiversontheEducationPublic
RelationsandPublicityCommittee

MrJohnStivers Thiscommitteesprincipalactivity
thisyearwasconcernedwithsettingupandoperatingan
educationalboothattheSacramentoStateFairAde
tailedreportonthatactivityhasalreadybeensubmitted
HoweverIwouldlikeagaintoremindallofyoupeople
thatwebuilttheexhibitthisyearwiththeideaofreusing
itinthefutureItisnowstoredinMercedCountyDis
trictDepotandifanyDistrictwantstouseitwithavery
fewminormodificationsitcanbefittedtoanyproject
Webuiltitflexiblysoitcancoverprettynearlyanysize
exhibitionspaceandwewouldlikeyoufolkstogetsome
useoutofitSoifyouhavecountyfairsoranythingof
thatvarietycontactusandarrangetouseanyorallofit
Bysodoingyoucansaveyourselvessomeworkand
maketheAssociationinvestmentworthwhile

Wealsohavebeenannoyingthespeakersherethelast
fewdaystakingphotographswhichwillbemadeavail
ableforyouandalsowillbeforwardedtothesubjectsfor
useinlocalpressreleases

TheCommitteewouldlikeparticularlytothankthose
individualswhohelpedusonthatStateFairCommittee
bygivingupyourtimetomantheboothIthinktheuse
ofDistrictpersonnelintheboothratherthanhiringsome
bodymakesforamoreeffectiveexhibitbetterinformed
peoplethereandatthesametimeofcoursesavingthe
Associationconsiderablemoney

WewouldalsoliketothankparticularlyLeonHall
andJerryLantwhowhilenotonthecommitteeworked
withusverycloselyandcontributedagreatdealtoit

PresidentSperbeck IthinkthisCommitteedeserves

aspecialthanksfortheworkthattheydidintakingover
thejobofhavinganexhibitattheFairAnditwasvery
good

SecretaryTreasurerWashburn MrChairmanI



movetheacceptanceoftheCommitteesreportbyJohn
Stivers

DrWDonaldMurray Iwillsecondthatmotion

PresidentSperbeckIthasbeenmovedandseconded
toacceptthereportoftheEducationPublicRelations
andPublicityCommitteeAllthoseinfavorsignifyby
sayingAyeContrarySoapproved

WewillhaveMrKramergiveusthereportonthe
AuditingCommittee

MrMarvinKramer TheCaliforniaMosquitoCon
trolAssociationgentlemenTheAuditingCommittee
madetherecommendationtotheBoardofDirectorsof

theAssociationattheconferenceinLosAngeleslastyear
thattheauditingbemadebyaqualifiedpersonsuchasa
certifiedpublicaccountantTheBoardofDirectorsmade
noreplysotheAuditingCommitteewaswithoutcommis
sionandwithoutdirectionTherehasbeennoauditof

theAssociationsbooksthisyear
TheAuditingCommitteeurgentlyrecommendsthat

theAssociationshalldeterminewhetheritfeelsalegal
andmoralresponsibilityforanauditandintheeventthat
itdoeswhetherthatauditshallbemadebyacertified
publicaccountantorbyamemberoftheAssociation

TheCommitteealsorecommendsthatintheevent
thatanauditisdesiredastandardprocedureshallbe
establishedformakingthebooksavailableatagiventime
andplace

RespectfullysubmittedMarvinKramer
PresidentSperbeck ThankyouMrKramerIwas

wonderingatthistimeifweoughttotakesomeactionon
thatandseewhatwearegoingtodointhefutureI
thinkwehaveanhonestsecretarybutitisstillgood
practicetoauditbooksonceinawhile

Would anyonecaretoopenadiscussionproandcon
upontheadvisabilityofengagingacertifiedpublicac
countanttodothisworkorwhetherwewouldcarryit
onaswehaveinthepastbyanauditingcommitteeMr
Geib

MrAFGeib WellIwontattempttomakea
motionatthistimebutIbelieveitwouldbemostad
visablethatwehaveacertifiedpublicaccountantgoover
thebookscheckthemassoonasconvenientlypossible
thenestablishasystemormethodofkeepingthebooks
fromthatperiodonandthenhaveanannualauditby
suchanindividual

GardinerCMcFarland Iwouldliketoaskplease
whatwouldbethecostofanauditorofthistype

PresidentSperbeck Cananyoneanswerthat
SecretaryTreasurerWashburn MacIwouldesti

matepresumablyaround60Itwoulddependonhow
deepwemightwantthatindividualtodelveintothe
financialbackgroundoftheAssociationIfheonlyaudit
edforthelastfiscalyearitwouldntbeoverprobablya
50or60chargeHoweverifwewantedhimtogo
backforseveralyearsitwouldbeamatterofdiggingup
pastrecordsandthenthechargecouldgoupto500
ormoreIwouldntthinkoverahundreddollarsasa
maximum

IwishtostateasthesecretarytreasurerthatIwould
welcomesuchanaudittoseeifIamontherighttrack
Mybooksdobalancebutitisnicetomakesureweare
usingtheproperprocedure

MrGardinerCMcFarland Iwouldliketomove
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thattherecommendationoftheAuditingCommitteeat
acostnottoexceed100beundertakingforthefiscal
year1956startingin1956

PresidentSperbeck Youhaveheardthemotionthat

wecarryoutthereportoftheAuditingCommitteethat
thecertifiedpublicaccountantbeengagedtoauditthe
booksoftheDistrictthecostnottoexceed100

Dowehaveasecond

MrRobertFPortman MrChairmanIwouldlike
toaddtothatmotionthatthefiscalaffairsoftheCalifor

niaMosquitoControlAssociationforthecalendaryear
of1955beauditedbyacertifiedpublicaccountant

MrCDonaldGrant CDGrantAndIwillsecond
theamendment

PresidentSperbeck Ithasbeenmovedandseconded

thattheservicesofacertifiedpublicaccountanttoaudit
thefiscalaffairsoftheAssociation

MrAFGeib QuestionHowdoesthataffectthe
previousmotionmadebyMrMcFarland

PresidentSperbeck IthasntbeensecondedyetIsit
allrightwithyouonthesecondoneItispracticallythe
samethingisntit

Mr0WCarrick MrChairmanhowdoesthe
hundreddollarallotmentstandDoesthatstillstandor
doestheamendmentremovethat

PresidentSperbeck Doesthehundreddollarlimit

stillstandinyouramendmentBob
MrRobertPortman Nomymotionwasthatthe

fiscalrecordsaffairsoftheCMCAforthecalendaryear
1955beauditedbyacertifiedpublicaccountant

MrTJRaley Beforethereisavoteonthatper
hapsweshouldhaveabetterunderstandingoftheword
fiscalassets

WedohaveinourpossessionasanAssociationsome
equipmentasIunderstanditIsthattrueoristhatin
thenameofthevariousDistricts

SecretaryTreasurerWashburn Tedtheonlyequip
mentthattheAssociationownsactuallyownsitselfisa
taperecorderandsometapesafivedrawerfilecabinet
somemiscellaneousmaterialsthathavebeenusedin

variousFairboothsandofcoursepastcopiesofproceed
ingsTheequipmentwhichhasbeenusedinoperations
andinvestigationslegallybelongstotheindividualDis
trictsAtleastwehavealegalinterpretationconcerning
thatfromseveralCountycounselsItisnottheproperty
ofthisAssociationstrictlythepropertyoftheindividual
Districtsthroughwhomitwaspurchased

MrTJRaley Iraisethatquestionmoretobesure
wedonthaveahighpricedaccountanttravelgreatdis
tancestomakeaproperinventoryofourassets

SecretaryTreasurerWashburn Allofthepropertyof
theAssociationexceptthematerialsthatJohnStivers
mentionedareinmyofficeatTurlock

PresidentSperbeck Doesthatansweryourquestion
Ted

MrTJRaley Yes

PresidentSperbeckWhatisthefeelingonthis
amountDoyouthinkthatthatshouldbeincludedun
derthequestionwhilewearestilldiscussingit

MrJohnStivers QuestionIquestionnotsomuch
theamountbutMrMcFarlandmentioned1956Bob



said1955Wasthatyourintentiontojustmakethattwo
yearsratherthanchangeit

MrRobertPortman Nomymotionwaslimited
onlytotheyear1955whichhasnotbeenaudited

MrJohnStivers IthinkthatisBobsintenttolet
themotionstandbutmakeitalsofor1955aswellas
1956

MrRobertPortman NoMyintentionwasforthe
fiscalyearjustclosedThereportstatedtherehadnot
beenanauditandImadeamotionthatanauditfor

thatyearthecalendaryearbemade

MrJohnStivers Ithinkwehavetwoseparatemo
tionshereBobs1955andthe1956

PresidentSperbeck Nowwealreadyhaveamotion
beforethehousenowandithasbeensecondedNowI

guessitwouldbepossibleifsomeonewithBobspermis
sionwouldwanttoamendhismotion

MrGardinerCMcFarland Withyourpermission
IwouldliketoamendthisasacontinuingdealThisis
somethingthatshouldnttakethetimeoftheAssociation
eachyearItshouldbeastandardpolicystartingwith
1955andcontinuingonintothefuture

PresidentSperbeck Bobwillyouacceptthatamend
ment

MrRobertPortman Yes

PresidentSperbeck Themotionasitnowstandsis

thatweengagetheservicesofacertifiedpublicaccount
anttoauditthebookseachyearfortheAssociation

MrChesterRobinson AnnualorfiscalIsourfiscal

accountonthecalendaryearLetsfindthatoutfirst
PresidentSperbeck Oursecretarysaysitwillbe

moreconvenientonthecalendaryearIsthatrightEd
SecretaryTreasurerWashburn YesAlthoughyour

duesasDistrictsandindividualsareonafiscalyear
basisJuly1toJune30therecordsoftheAssociationare
keptonacalendaryearbasisJanuary1toDecember31
primarilyforconvenienceatconferencetimeTheycan
bekeptatanytimeasfarasthatgoesbutthathasbeen
thesetupforagoodmanyyears

PresidentSperbeck Ithinkifweengagethecertified
publicaccountantthathewillsetupasystemthatwill
betothebestadvantageoftheAssociationandmake
recommendationsastowhetheritshouldbeonthefiscal

orcalendaryearandalsosetupasystemofbooksmeet
ingtheirapproval

NowourmotionbeforethehousebyMrPortmanis
thatweengagetheservicesofacertifiedpublicaccount
anttoaudittheAssociationsbooksbeginningwiththe
year1955andmakingitayearlyaudit

AmIcorrectBob
MrRobertPortman Yes

PresidentSperbeck Thathasbeensecondedandwe
arereadyforthequestion

MrHaroldFGray MrChairmanwasahundred
dollarlimitationplacedonthat

PresidentSperbeck Ithasntbeenputbackin
ThemotionhasbeenmadeandsecondedYouhave

heardthequestionAllthoseinfavorsignifiybysaying
AyeContraryNoneandsoordered

CanwehaveamotionnowacceptingtheChairmans
reportfortheAuditingCommittee
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OWCarrick CarrickOrangeCounty
Iwillmovethereportbeacceptedwiththegratitude

ofthemembersoftheAssociation

PresidentSperbeck Maywehaveasecondtothat
motion

MrRobertPortman Iwillsecondit

MrHaroldFGray MrChairmanagainapointof
informationIadmitthatIhavenovoteintheAssocia
tionanymorebutIdontthinkImustbequietIwould
liketoaskistheSecretaryTreasurerofthisorganization
bonded

PresidentSperbeck Idontbelieveheis

SecretaryTreasurerWashburn Nosir
MrHaroldFGray Iamnotmistrustingthepresent

secretaryoranyfuturesecretaryyoumighthavebutyou
arebeginningtohaveanappreciableamountofmoney
andImakeasuggestionthatyouconsiderastowhether
itwouldbeworthwhiletotakealittleinsuranceoutto

protectthatmoneyYearsagowedidnthaveverymuch
anditdidntmakeanydifferencebutwearegetting
wealthy

PresidentSperbeck WellIthinkyouhaveagood
pointthereHaroldIwasjustwonderingifthatwouldbe
consideredintheauditingreportiftheywouldmake
certainsuggestionsastheyusuallydointhatlineand
whetherweshouldwaitforthemorwhetherweshould

findoutthefeelingofthemembersnowonsuchamove
MrGardinerCMcFarland Wasntthatpassedas

amotionatthelastbusinessmeetingthatnotonlythe
secretarytreasurerbebondedbutincasetherewasafi
nancialchairmanoftheprogramthatthefinancialchair
mancarrybondtoaIbelievethatwasregularlypassed
wasntit

AVoiceItwaspassedthatthesecretarybebonded
MrGardinerCMcFarland Ithasbeenpassedso

Ifeelthatthatalreadyisinthebusinessandhasbeen
forgottenIthinkthesecretaryshouldbeinsured

PresidentSperbeck Canwebebroughtuptodate
onthatEd

SecretaryTreasurerWashburn EssentiallyMacis
quitecorrectIthasbeensuggestedatseveralprevious
conferencesHowevernoboardofdirectorshasyetgiven
anyauthorizationtogoaheadandhavemebondedor
havetheofficersbondedeitherthesecretarytreasureror
thefinancialchairman

MrRobertPortman MrPresidentitwasbrought
tomyattentionbyDickPetersthatArticleVIIIFinan
cialResponsibilitysays

Section1 TheBoardofDirectorsshallrequire
abondcoveringfinancialresponsibilityoftheSecre
taryTreasurerandmayrequiresimilarbondsof
otherofficersoremployeesoftheAssociationThe
BoardofDirectorsmayalsoprovideforsuitable
generalliabilityinsuranceThepremiumsonsuch
bondsorinsuranceshallbepaidbytheAssociation

InotherwordsitisnecessarythattheBoardofDirectors
requiretheSecretaryTreasurerbebondedandpaysuch
premiums

PresidentSperbeck Thatwasamotionthatwas
passedyouarereadingthere

MrRobertPortman ThisistheConstitutionthe
ByLaws

PresidentSperbeck ItisintheConstitution



MrRobertPortman Sotheymustdothatorbe
derelictintheirduties

PresidentSperbeck Ithinkthismattershouldbere

ferredtotheBoardofDirectorsandthatthebodyhere
suggestorordertheBoardofDirectorstotakeappro
priateactionuponthismatterintheimmediatefuture

SecretaryTreasurerWashburn MrChairmanI
callforthequestion

PresidentSperbeck Westillneedtheapprovalof
MrKramersreportIthasbeenmovedandseconded
QuestionAllthoseinfavorsignifybysayingAye
Contrary

Soordered

ThenextcommitteewillbeFormsRecordsandStatis
ticsbyDonMurray

DrWDonaldMurray MrChairmanandCMCA

membersIwishtothankallofyouwhosotediously
answeredthequestionnairewhichcametoyouIrealize
thattheyareexasperatingandsometimestheyarenot
comprehensiblebutthegoalisgoodWeintendthemto
helpyouSoforyourhelpwethankyouThereplies
havebeenunusuallygoodAfewDistrictsdonotcome
throughforvariousreasonsnocriticismbutwewould
likeasmanyofyouaspossibletocontinue

OurFormsRecordsandStatisticsCommitteewill
continueinbusinessWehavemanyrequestsforinforma
tionsuchashasbeenturnedoutinthepastSomeofthis
informationthatwasobtainedwasthesalaryandgeneral
workingconditionsscheduleThatquestionnairecame
outfairlyearlylastyearandtheresultsweremadeavail
abletoallDistrictsbeforethebudgettime

TheYearBookwestartedevenbeforethelastcon
ferenceandfinallygotoutthefinishedproductjustlast
monthIhavehadmanycommentsthatthisYearBook
mustcontinueIagreeWewouldappreciatecomments
fromallofyouWhatdoyoulikeinitAretherethings
inityoubelievetobeunnecessarySocomeforthplease

Afinalactivitybyourcommitteehasbeenanattempt
todevelopanewmonthlyoperationalreportformThe
conceptofanewformhasbeentoincreaseaccuracy
increaseflexibilitydecreasecomplexityaccentuatethe
positiveandincreasethereadabilitytoBoardmembers
andtootherrecipientsTheformhasbeenfairlywell
finalizedItneedsfinalapprovalbyourCommitteebut
itisverypossibleyouwillseetheresultsinanothermonth
orso

Thankyou
PresidentSperbeck ThankyouDonIthinkthat

Committeehasdoneafinepieceofworkasallofyou
whohavereceivedtheYearBookwillcertifyto

Maywehaveamotionapprovingthereportofthe
FormsRecordsandStatisticsCommittee

MrTJRaley TedRaleyAndIwillmovetheac
ceptanceofthisCommitteesreport

PresidentSperbeck Maywehaveasecond
MrRoyLHolmes RoyHolmesIwillsecondthe

motion

PresidentSperbeck Areyoureadyforthequestion
AllthoseinfavorsayAyeContrarySoordered

MrTJRaley MrPresidentthisYearBookIfelt
wasquiteacredittotheCommitteeofcoursedirectly
andtotheAssociationandinthatIwasappointedto
gathertogetherasmanysustainingmembersaspossible
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forthisparticularconferencethethoughtcametomind
thatperhapsthatYearBookshouldbeconsideredwitha
littlemorecreditanddignitythanwemighthavethought
beforeIwonderifperhapsitwouldntbewisetolimit
thedistributionofthisYearBooktothecommercial

groupstoonlysustainingmembersorperhapsatarea
sonablefeeThereisatremendousamountofworkthat
hasgoneintothatItcontainsalotofvaluableinforma
tionandIdofeelthatthosesustainingmemberswho
willreceiveitwillappreciatetheinformationAndto
keepfaithwiththemshouldntweperhapslimititsdis
tributionandseethatitmaintainsitspositionasaquali
fiedpublicationoftheAssociation

PresidentSperbeck IthinkyouarerightTedas
tothevalueofitItcertainlywouldbeworthwhileDo
youwanttoputthattoavoteofthisAssociationorrefer
ittotheBoardofDirectors

MrTJRaley Iwouldliketohearfirsthowothers
feelaboutitandthatwouldguidetheDirectorsintheir
determination

PresidentSperbeck Wouldanyoneelsecaretodis
cussthis

Noresponse
PresidentSperbeck Ifnotwhywewillsuggestthat

totheBoardofDirectorsfortheirconsideration
ThenextcommitteeistheLegislativeCommitteeChet

RobinsonChairman

REPORTOFTHELEGISLATIVECOMMITTEE

OFTHECALIFORNIAMOSQUITOCONTROL
ASSOCIATION

TheStateDepartmentofPublicHealthintheirbudget
for195556included725000forStatesubventionplus
10ofthisamountforstudiesandinvestigationsAll
but400000subventionwasdeletedintheGovernors
budgetYourLegislativeCommitteethroughAssembly
menRalphBrownandErnestGeddespresentedAB
1649toreplacethe325000intheStateDepartmentof
PublicHealthsbudgetThehearingbeforetheAssembly
PublicHealthCommitteeonAB1649wasdefeatedbe
causemanymembersfeltlocalparticipationshouldbe
greaterbymanymosquitoabatementdistrictHowever
yourCommitteesecuredarehearingandthebillwas
passedbythePublicHealthandSafetyCommitteeThis
wasintheclosingdaysoftheLegislativesessionandthe
billdiedanaturaldeathbytherenotbeingsufficienttime
tobeheardbytheotherlegislativecommitteeThatisa
favoritewayofeliminatingsomeofthesebills

Inthefinaldaysofthelegislaturemanyhearingsand
conferenceswereheldonthe400000subventioninthe
StateDepartmentofPublicHealthbudgetAtonetime
thespecialcommitteeoftheSenateFinanceCommittee
saidNotonecentforsubvention afterasecondhear
ingWellOKYouneedsomethingmaybewewill
giveyou100000ThenextthingweheardwasWhat
everyougetwillbefordistrictswith15orovertax
rateFinally375000Statesubventionwasgrantedto
mosquitoabatementagenciesonthebasisoflastyears
patternofallocationand25000forinvestigationsand
studiesSomeofyouwillrememberthat25000hasbeen
takenoutofsubventionfundsforanumberofyears
Theyplaceditdirectlyintotheoperationsinvestigation
program



AssemblymenBrownandGeddessecuredthepassage
ofAB1647continuingtheexemptionofmosquitoabate
mentdistrictsbeingformedundertheDistrictInvestiga
tionActuntiltheadjournmentofthe1957regularses
sionoftheLegislature

AssemblymenBrownandGeddespresentedAB1648
whichwastoformaCouncilofMosquitoAbatement
AgenciesThisbillwaswithdrawnattherequestofthe
CaliforniaMosquitoControlAssociationafterapollof
themembershipsignifiedadesireformoretimetostudy
itsprovisions

Respectfullysubmitted
BytheLegislativeCommittee
ECROBINSONChairman
HAROLDFGRAY
ROBERTHPETERS
ARTHURFGEIB

CDONALDGRANT

PresidentSperbeck IthankyouChetIknowthat
ChetRobinsondidalotofworkonthiscommitteeHe
wasbackandforthalotandinSacramentotheybegan
toaskhimifhehadalobbyistscardhewasaroundthe
CapitolBuildingtheresomuch

MaywehaveamotionapprovingtheLegislativeCom
mitteesreport

MrHowardRGreenfield Imoveweapprovethe
reportHowardGreenfield

PresidentSperbeck Maywehaveasecond
MrEdwardEDavis IwillseconditDavisof

Fresno

PresidentSperbeck Ithasbeenmovedandseconded

thereportbeapprovedAllthoseinfavor
MrGardinerCMcFarland QuestionMcFarland

IwouldliketoasktheLegislativeCommitteeifthey
haveanyreportonthatnewlawthatwaspassedregard
ingthewithdrawalofterritoryfromDistricts

MrEChesterRobinson DickPeterswillanswer

thatHeisrightuptothelastminuteonthat
MrRichardFPeters Myanswerwillbeveryfeeble

IamnotuptothelastminuteIamextremelyvague
WhatGardinerMcFarlandreferstoisaprovisionofa
numberofcodesgoverningDistrictoperationsandap
parentlyunawarestousinMosquitoControlpassageof
whichwasaccomplishedlastyearintheLegislatureof
abillpermittingacitycounciltowithdrawannexedter
ritoryfromidentitywithaMosquitoAbatementDistrict
ifithadpreviouslybeeninaMosquitoAbatementDis
trictThatisessentiallycorrect

MrGardinerCMcFarland Thatiscorrect

MrRichardFPeters Nowtheimplicationsofthat
newstatuteareprobablymoreominousthanthatpar
ticularportionofitandIamcertainthatitrepresents
somethingworthyofconsiderationbyMosquitoControl
becausetheoreticallysituationscouldarisebywhichen
tirecitiesorportionsofcitiesmightbyresolutionofthe
CityCouncildeclarethemselvesnolongerapartofa
MosquitoAbatementDistrictandwherewouldEd
Davisbeifthathappened

Laughter
MrEdwardDDavis Iwouldbeallrightbut

wherewouldTedRaleybeRememberthatthebulk
ofthatbelongstoFresnonowHalfofhisDistrictisinthe
CityofFresnoHewouldbeoutofbusinessDick

Laughter

32

MrRichardFPeters Thequestionthatwasposed
byMrMcFarlandwaswhoandhowshouldtheimplica
tionsofthisthingbedeterminedbyIthinkthatevery
bodyagreestheAttorneyGeneralsofficeistheonlycom
petentauthorityandIhavediscussedthismatterwith
ourpeopleandtheywouldpreferthatthespecificsitua
tionatissuebemadetheobjecttheexamplethatisof
anAttorneyGeneralsrulingTheAttorneyGeneral
doesntusuallymakesweepingrulingsonmattersofthis
kindbecauseoftentherearemanycomplicatinglocal
issuesinsuchamatterthathavetobebroughtintothe
judgmentandthereforeitwouldbepreferredifthe
CountyCouncilofthelocalityconcernedinitiatedthe
requestinbehalfofthatparticularlocalitywhichthen
inturnwouldcastitsimplicationsmoregenerally

MrHaroldFGray MrChairmanthisparticular
billasIunderstanditdoesnotreferdirectlytoMos
quitoAbatementDistrictsItisthelawgoverningall
Districts

MrRichardFPeters ButitalsoincludesMosquito
AbatementDistricts

MrHaroldFGray PresumablyitincludesIthink
thereissomethingintheConstitutionthatexpostfacto
lawsarenotpossibleunderourAmericansystemofGov
ernmentanditwouldcertainlybeadecidedquestionas
towhetheralawpassednowcouldaffectDistrictsor
ganizedunderpreviouslawswithoutthisprovision

Secondlythereisalsothisgeneralprovisionandlaw
thatwhereaspecificmethodofdissolutionofaDistrict
isprovidedthatanothermethodputinlatermaynot
havevalidity
Ithinkthatinallprobabilityifyouwanttosettlethe

hashwouldbetogetsomesmallcityinalargeDistrict
tomaketheattemptandthengetyourrulingonthat
basisIthinkyouwouldbesurprisedtoseewhattheresult
wouldbeIthinkprobablyyouwouldbesustainedbut
itisapointofdangerandyououghttodosomething
aboutit

PresidentSperbeck ThankyouHarold
Anyfurtherquestions
Wehavethemotionmadeandsecondedapprovingthe

Legislativereport
Mr0WCarrick MrChairmanCarrickof

OrangeCounty
IshouldliketoknowwhatactiontheLegislative

Committeetookinregardtoattemptingtogetthisnew
billdefeatedIsitpossiblethattheLegislativeCommittee
couldadvisethevariousDistrictsonpendinglegislation
thatshouldthatcouldresultinsomeeffectivelobbying
thatwouldcausethelegislationtodieincommitteeor
thelikeBecausethiscanasIseeithavesomedetri
mentaleffectsupontheproperfunctionofaMosquito
AbatementDistrictAnditseemstomethattheLegisla
tiveCommitteecanfunctioninamannerthatwecan

gettogetherandifwecantgetlegislationfavorableto
theDistrictthroughtheCommitteewecanprobably
stoplegislationthatisunfavorableinthecommittees

PresidentSperbeck ThatisrightThatisavery
goodsuggestionIthinkthisparticularbillsneaked
throughusdidntitChet

MrEChesterRobinson Noneofusknewaboutit

untilwegottheletterfromGordonthroughthePublic
HealthDepartmentItwasoneofthosethingswedidnt
catch

PresidentSperbeck Therearesomanythousandsof
billsuptherethatwhenweareworkingonourownbills
itishardtocoverthemall



MrGardinerCMcFarland Imightliketocom
mentonthisbillthatitisinthePublicHealthCodeI
forgetthesectionbutIrememberinthisparticularDis
trictdealthereweremanyorganizationalchangesas
MrPetersmentionedbutthisparticularonereferring
tomosquitoabatementdistrictsisveryspecificanditis
intheHealthandSafetyCodeanditdealswithacquisi
tionandformationofdistrictssoitdefinitelycoversmos
quitoabatementdistrictsHoweverinthetotalbillitwas
notidentified

PresidentSperbeck YesIthinkthatwastheidea

thatHaroldGraywasmentioningthatitwasntspecific
allyamosquitoabatementbillbutyetitincludedit

MrRichardPeters Ihaveithereifyouwantto
hearit

PresidentSperbeck Itmightbeagoodideatoen
lightenthemembersonit

MrRichardPeters WellIthinkIcanmakemyself
heardfromhere

ThisoriginatedthroughthePublicResourcesCode
anditalsoappliedtotheGovernmentCodeandthe
HealthandSafetyCodeandtheHighwayCodeSoit
didhaveabroadbearingItsaysexpresslynowinthe
HealthandSafetyCodeunderSectionIV

Article65entitledWithdrawalisaddedto
Chapter5ofDivision3oftheHealthandSafety
Code

Article65 Withdrawal
2350 WheneveranyportionofaDistrictis

includedwithinacitybyreasonofincorporation
annexationorotherwisesuchportionmaybewith
drawnfromthedistrict

2351 Suchwithdrawalshallbeeffectiveupon
thefilingwiththeStateBoardofEqualizationthe
governingbodyofthedistrictandthecountyas
sessorofcopiesofaresolutionofthelegislativebody
ofthecitydescribingtheincludedportionandde
claringsuchportionwithdrawn

PresidentSperbeck Veryspecificandverybroadas
yousay

MrNormanAMcGillivray MrChairmanIthink
itshouldbeemphasizedtherearechangesintheGovern
mentCodethataffectmanydistrictsandshouldntbe
overlookedinregardtostudywithMosquitoAbatement
Districts

PresidentSperbeck Thankyou
Anyfurtherquestionsonthemotiontoapprovethe

LegislativereportIfnotallthoseinfavorsignifyby
sayingAyeContrary

Soordered

ThenextwillbethereportoftheMembershipCom
mitteebytheinterimchairmanMrGreenfieldMr
Greenfieldwillalsoincludeinthisreporthisreporton
WaterResourcesWewilljustcombinethetwo

MrHowardGreenfield AsourPresidentindicated
IamtheinterimchairmanoftheMembershipCommit
teethoughIdonthaveagreatdealtoreportotherthan
youwillbereceivingnoticeofduespayablewithinthe
nextweekortwoIcantevenatthistimegiveyouthe
numberofassociatemembersthatthisorganizationhas

ThatconcludesmyMembershipReportohmayI
makeonerecommendationhoweverInviewofthedis
cussionwehavejusthadonthefiscalyearversusthe
calendaryearinourauditsIwouldliketomakeone

recommendationthatthemembershipbeplacedona
calendaryearalsoItwouldfacilitatesomewhatIthink
thebillingandthereportingofthemoneysreceived

IfImaynowIwillgointotheWaterResourcesCom
mitteeReport

WATERRESOURCESANDIRRIGATION
COMMITTEEREPORT

ThereportoftheWaterResourcesandIrrigation
Committeeisverybrief

OurorganizationalmeetingwasheldJuly221955at
theNorthernSalinasValleyMosquitoAbatementDis
trictsheadquartersinSalinasWebrieflyreviewedthe
objectivesandpastaccomplishmentsofpreviouscom
mitteesandfromthesewewereabletodeterminethe
programunderwhichwewouldworkfortherestofthe
yearItwasobvioustocommitteemembersthatinorder
toaccomplishtheworkplannedmonthlymeetingswould
beheld

TheCommitteesaccomplishmentsmaybelistediu
thefollowingorderaASymposiumonSourceReduc
tionMethodswasheldinStocktononNovember3rd
1955bAquestionnaireonSourceReductionwassent
toallmosquitoabatementdistrictstheresultsofthat
questionnaireareappendedtothisreportcAMemo
randumtoMemberAgenciesoutliningaproposalwhere
bytheBureauofVectorControlwouldreviewthose
publicationsavailabletothemonWaterUsageandWater
DevelopmentTheinformationobtainedwouldthenbe
releasedtothoseagenciesmostlikelytobeaffectedOther
projectsarestillinvariousstagesofdevelopmnt

ItisthisCommitteesrecommendationthatthein

comingcommitteegiveconsiderationtothefollowing
Firstthatmeetingsbearrangedwithrepresentativesof
theBureauofVectorControlforthepurposeofreviewing
theinformationbeingreceivedbytheBureaupertaining
tothecurrentandfuturewaterdevelopmentandwater
usageintheStateofCaliforniaTheinformationobtained
couldthenbereleasedtoMemberAgenciesmostlikelyto
beaffectedSecondthatconsiderationbegiventothe
developmentofanIndextoSourceReductionInforma
tionscatteredthroughouttheProceedingsoftheCalifor
niaMosquitoControlAsosciationUponcompletionof
theIndextoSourceReductionInformationallMember
Agenciesshouldbesentacopyfortheirinformationfiles
ThirdthatthedevelopmentoftheDivisionofWater
ResourcesStateofCaliforniabecloselyfollowedand
matterspertainingtoMosquitoAbatementDistrictsCon
trolProgramsbereportedtoMemberAgencies

ThepresentCommitteefurtherrecommendsforcon
siderationandapprovalbytheBoardofDirectorsofthis
Associationthefollowingthatinasmuchaswaterusage
andwaterdisposaldrainageproblemshavebeencon
sistentlyviewedbyworkersinthefieldofmosquitocon
trolastheprimarymethodofcontrollingmosquitoesand
inasmuchaswatermanagementanddevelopmentprob
lemsareinthemselvesextremelycomplexandtheirsolu
tionequallyascomplexandinasmuchastheliterature
beingpublishedeachyearisbecomingmorevoluminous
requiringmuchtimeandlabortoreviewitistheCom
mitteesopinionthatfuturecommitteesinordertokeep
abreastofnewdevelopmentsthatmayaffectmosquito
abatementprogramsinthisStatemustdevelopcontinu
ityofthoughtandpurposefromcommitteetocommittee



ThereforethisCommitteeproposesthattheBoardof
Directorsdevelopaprocedurewherebythemajorityof
CommitteeMembersmayberetainedformorethana
oneyearperiodItisbelievedthatonlyberetaininga
majorityoftheCommitteeMembersthatthosepro
gramsrequiringtwoandpossiblythreeyearsofresearch
todevelopcanbebroughttocompletion

Respectfullysubmitted

HOWARDRGREENFIELDChairman
RICHARDDeWITT
TDMULHERN
LSHAILE
EARLARNETT

JOEWILLIS

SUMMARYWATERRESOURCESAND

IRRIGATIONCOMMITTEESOURCE

REDUCTIONQUESTIONAIRE

Theinformationinthisreportwascompiledfrom
answersreceivedintheSourceReductionQuestionaire
senttoalldistrictslastAugustThisreportisintendedto
furnishmaterialfordiscussionamongthoseoftheMos
quitoAbatementDistrictsactivelyengagedinaSource
ReductionProgramItmayalsobringforthquestions
fromthosewhoarejustbeginningorarecontemplatinga
program

Anumberofdistrictshavebeenengagedinsource
reductionforthepastfewyearsandthepeopleinvolved
havenodoubtlearnedmuchbywayofexperienceand
continuetolearnsomethingneweachday

Tomakeitpossibleforallofustocomparenotesor
poolourexperiencesandinformationtheanswersto
theSourceReductionQuestionairehavebeencompiled

FortyfivequestionairesweresentoutandasofOcto
ber191955twentyofthesehavebeenreturnedThe
percentagesmentiondinthisreportarebasedonthose
twentyquestionairesreturnedWewillassumethatthe
remainingtwentyfivedistrictsarenottooactiveina
sourcereductionprogram

Itisinterestingtolearnthatalltwentyofthedistricts
areusingsomepersonnelonsourcereductionwith40
havingfulltimepersonnelwithparttimepersonnelas
sistingAlldistrictsofcoursehavetheassistanceofthe
fieldoperatorsinonewayoranother

Thetypesofsourcesgenerallyrecognizedtobeprob
lemsforsourcereductionpersonnelhavebeenseparated
intosixdifferentgroupsPercentagesaregiventocom
parethedistrictsinvolved

Itwasnotedthatinthedistrictsreportingonly300
haveasaltmarshproblemindustrialwasteproblemsare
experiencedbyabout32and78haveadefinite
agriculturalproblemSincemanyofthedistrictsare
situatedinlanditisnotsurprisingthat80ofthedis
trictshavenaturalsourcessuchascreekssloughsswamps
etcAllhavehomemunicipalproblemsandalldistricts
havedrainageditchproblems

Fortypercentofthedistrictsownandoperateheavy
equipmentforsourcereductionwithabout25doing
contractworkBelowarelistedthetypesofequipment
andcostsascompiledaspertainstothosedistrictsin
volvedinsourcereductionwork
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Tracklayerwithdozerblade400to500perhour
practicallyalldistrictshavethistypeofequipment
Carryails400to500perhour 2districts
Draglines700to800perhour 4districts
Motorgraders300perhour 1district
Backhoe700perhour 1district
Towgraders400to700perhour 2districts
Legalagreementsareusedbymostofthedistricts

Legalcounselapparentlywasavailableandwasutilized
inthedevelopmentoftheagreementformsusedbyeach
districtSeeformsattached

Ninetypercentofthedistrictsreportedaroutinemeth
odofchannelinginformationforsourcereductionneeds
Withthosedistrictshavingafulltimesourcereduction
maninformationisusuallychanneledthroughtohimfor
furtherinvestigationplanningetcTherearemanyand
variedmethodsusedbythosedistrictswherealmostall
sourcereductionactivitiesarelimitedtoworkbypart
timepersonnelApparentlymostdistrictshavedevised
amethodofreportingsourcereductionproblemsaccord
ingtotheirownparticularsituationandneed

Ahighpercentofthedistrictsapproximately90do
receivecooperationfromgovernmentalagenciesThefol
lowingisalistofsuchagenciesCountyHealthDepart
mentCountyPublicWorksCountyFloodControl
CountyFarmAdvisorCountyAgriculturalExtension
ServiceCountyPlanningCommissionIrrigationDis
trictsLocalSoilConservatitonDistrictsStateHighway
DepartmentCountyRoadDepartmentUSConserva
tionServiceandMunicipalSanitationDistricts

Thequestionpertainingtoweedcontroluncovereda
rathersurprisingtrendincurrentmosquitoabatement
activitiesItwouldseemthatmostofthedistrictsare
confrontedwithseriousweedproblemsandallarework
ingtowardasolutionoftheirrespectiveproblemsThe
equipmentusedrunsthegamutfromamowerthrough
theweedoilsplanthormonessoilsterilantstotheuse
ofliquidpropanegasburnersItwasveryapparentthat
weedcontrolwillplayanincreasinglyimportantpartof
eachdistrictsourcereductionprogram

Alldistrictsreportdefinitebudgetaccountsbeingset
asideforsourcereductionworkTheleastamountre
cordedwas2ofthetotalbudgetandthemostspent
byanyonedistrictwasreportedas50 Ontheaverage
itmaybestatedthatabout25ofthetotaloperational
budgetisbeingsetasideforsourcereductionwork

PresidentSperbeck ThankyouHoward
MaywehaveamotionapprovingMrGreenfieldsre

portasinterimchairmanfortheMembershipCommittee
SecretaryTreasurerWashburn MrChairmanIso

move

MrOWCarrick CarrickAndIsecondthemo
tion

PresidentSperbeck Ithasbeenmovedandseconded

toapprovethereportoftheMembershipchairmanAll
thoseinfavorsignifybysayingAyeContrary

Socarried

NowmaywehaveamotionapprovingMrGreenfields
reportfortheWaterResourcesCommitteeandalsoap
provingtherecommendationsthatMrGreenfieldsug
gested

MrRobertPetersBobPetersIwillsomove
MrOWCarrick CarrickAndIwillsecondthe

motion

PresidentSperbeck Ithasbeenmovedandseconded
toapprovethereportoftheWaterResourcesCommittee



chairmanAllthoseinfavorsignifybysayingAye
Contrary

Soordered
NowwewillhearfromMrShanafeltChairmanof

theCulicidologyCommittee

CULICIDOLOGYCOMMITTEE

MrPresidentandCMCAmembersIthasbeencalled
tomyattentionthatsomeofourDistrictsdidntreceive
ourreportWewereapparentlyshortoncopiesatthetime
theyweremailedsoIhavebroughtastackofthemhere
forthosewhodidntreceivethem

Wedecidedthatwewouldrecommendthe1956Com
mitteereviewoursurveyofthecommitteeontheadult
mosquitopopulationmeasurementsWealsowishtorec
ommendthatasurveyoftheimmatureCulextarsalisbe
startedin1956andthatwouldrequireastandardcol
lectionformforeachoftheDistrictsTheBureauofVec
torControlhasalreadybegunsuchasurveyon43species
ofmosquitoeshere

WealsorecommendthatSectionIVEinoursurvey
begivenalittlemoreconsiderationItseemsthatthereis
adesireforamorestandardizedidentificationkey

Alsowewishtorecommendthatfourofourcommittee
membersberetainedforaoneyearperiodandfournew
membersaddedforatwoyearperiodwhichwouldgive
usalittlebettercontinuitybetweenchangesTheolder
oneswouldcontinuetheirtrendofthoughtandthenewer
onescouldpickitupandforouroldmemberswewish
GordonSmithShanafeltArnoldandHermsandthe
otherstobeappointedsothatwewouldhavetwomem
bersfromeachareaintheState

Respectfullysubmitted
JOHNSHANAFELTChairman

PresidentSperbeckThankyouMrShanafeltI
guessitwouldbeinordertoincludeMrShanafeltsrec
ommendationsalongwiththeapprovaloftheAssociation
Whilewedontwanttotiethehandsofthenewpresident
innaminghiscommitteesIthinkitisagoodsuggestion
andonethatthenewpresidentcantakeunderconsidera
tionItisjustarecommendationanyway

Mr0WCarrick Whatisthenameofthatcom
mittee

PresidentSperbeck
mittee

MaywehaveamotionapprovingMrShanafeltsre
portfortheCulicidologyCommitteeincludinghisrec
ommendations

MrCDonaldGrantDonGrantIwillmovefor
itsacceptance

Mr0WCarrick Howmanydoesthebylawsstate
shouldbeonthecommitteeThereareonlysevenhere
now

AVoice ItistheoptionofthePresident
PresidentSperbeck NowisthereasecondtoDon

Grantsmotiontoapprovethereport
MrEdwardDDavis EdDavisIwillsecondit

PresidentSperbeck Ithasbeenmovedandseconded

thatthereportofMrShanafeltbeapprovedAllthose
infavorsignifybysayingAyeContrary

Iwaswonderingifeitherofthemembersthatwereap
pointedtotheAdvisoryCommitteerepresentingtheAs

ThatwastheCulicidologyCom
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sociationontheStateHealthAdvisoryCommitteewould
caretomakeashortreportiftheyarepreparedforit
EitherArtGeiborDonGrant

MrAFGeib ChetRobinsonthatwouldbe

PresidentSperbeck AreyouonthatIsthereany
reporttobemadeonthat

MrChesterRobinson DickmightHeisalways
thereHemighthavesomethingtosayDoyouhave
anythingtosayDick

MrRichardFPeters Ihaventanythingtosayex
ceptthenamesyouhavejustreadaretheappointeesof
theCMCAforthe1956committeeArthurFGeiband
DonGrantwillrepresentyourAssociation

PresidentSperbeck OhtheyarethenewonesNo
wonderyoucantmakeareport

ThenextcommitteewillbeWaysandMeansEd
SmithChairman

MrDeanHEcke WehaveanalternateforSanta
ClaraIhavenoreportIjustwouldliketosaythatEd
saidthismorningthattheCommitteehadnothadameet
ingandtherewasnoreport

PresidentSperbeck AllrightThenextwillbethe
WilliamBHermsAwardRichardPetersChairman

WILLIAMBHERMSAWARD

MrRichardFPeters MrPresidentandMembers
oftheAssociationThroughfundsintheamountof35
furnishedbytheCaliforniaMosquitoControlAssocia
tionLarryWachtlerandRoyBuckinghamoftheMt
DiabloCounciloftheBoyScoutsofAmericaBerkeley
wereenabledtoattendsummercampinthenameofthe
lateProfessorWBHerms

TheCommitteerecommendsthatthismonetaryas
sistanceinthesamemannerandamountbecontinuedin
theyear1956

ThisissignedbyCDonaldGrantmycomemberof
thisCommittee

PresidentSperbeck Isthereamotionapprovingthe
reportofthiscommittee

MrTGRaley Imoveitbeapproved
MrRoyLHolmes Iwillsecondthat

PresidentSperbeck Ithasbeenmovedandseconded
thattheWilliamBHermsAwardReportbeapproved
withtherecommendationofitbeingcarriedonAllthose
infavorsignifybysaying

SecretaryTreasurerWashburn MrChairmanone

pointinquestionWastherenotamongthe recommenda

tionsastatementthatitbeinthesamemannerand
amount

MrRichardFPeters Yes

SecretaryTreasurerWashburn Iwouldliketorec

ommendthattheamountbestrickenoutbecauseitvaries
fromyeartoyearItwoulddependuponcircumstances
asIunderstandfromtheMtDiabloCounciloftheBoy
ScoutsofAmericawhetheritwouldbe35or40or50
andithasnotbeenthesameamountIthasneverex
ceeded50butitdoesvaryfromyeartoyear

MrRichardFPeters Iwouldsayinthesameap
proximateamountthen

PresidentSperbeck Itseemstomewesetalimitin

thefirstplaceof50Ithinkthatistrue didntwe

SecretaryTreasurerWashburn Yes

PresidentSperbeck Ithasbeenmovedandseconded
AllthoseinfavorsignifybysayingAyeContrary

Soordered



RESOLUTIONSCOMMITTEE

ResolutionsCommitteeBobPetersChairman
MrRobertHPeters MrPresidentMembersof

theAssociationSincethiscommitteewasbroughtinto
existenceverysuddenlyattheendoflastnightsmeeting
thiscommitteerecommendsfirstofallthattheSecretary
beauthorizedtoaddtheWhereasesandtheWhere
foresinvolvingthreeresolutions

Oneandmostimportantthattheactionsthroughthe
conferenceyearof1955oftheBoardofDirectorsbeap
provedbythegeneralmembership

No2thattheSecretarysendthoselettersofappre
ciationtothosewhocontributedtothesuccessofthis
Conference

ResolutionNo3aresolutionrecognizingtheuntimely
passingofWHWKompoftheUnitedStatesPublic
HealthServicewhopassedawayonDecember7of1955

PresidentSperbeck ThankyouBob
MrTGRaley MrPresidentIthinkthemem

bershipshouldknowthatpartofthiscommitteeworked
until2oclockthismorningontheseresolutions

Laughter
PresidentSperbeck Youaretobecongratulatedfor

suchgoodworkunderthosecircumstances
MrRobertHPeters IwouldliketoaddMrPres

identthatobviouslyMrRaleywastheothermemberof
thiscommittee

Laughter
PresidentSperbeck Maywehaveamotionapproving

theChairmansreportoftheResolutionsCommittee
MrWDonaldMurray Iwillsomove
MrCDonaldGrant Iwillsecondit

PresidentSperbeck Ithasbeenmovedandseconded

thatthereportandrecommendationsofthechairmanof
theResolutionsCommitteebeapprovedAllthoseinfavor
signifybysayingAyeContrary

Soordered

CouldwehaveareportfromyouMrGeibonthe
InsecticideCommitteeDoyouhavesomethingtosayon
thatspecialcommittee

INSECTICIDECOMMITTEE

MrAFGeibGentlemenIwillstartthisoutina
ratherindirectwayTomeitismostgratifyingtoseethe
progressoftheactivitiesoftheCMCAAmongusthere
arealotaconsiderablenumberofwhatwemightcall
newcomerstothefoldofMosquitoControlinCalifor
niabutontheotherhandthereareaconsiderablenum
berofsocalledoldtimersthatgobackforanumberof
yearsandtheworkofDonMurrayandhiscommitteein
puttingouttheYearBookIthinkexemplifiesthisgrowth
thattheAssociationisexperiencinginthefieldofMos
quitoControlhereinCalifornia

Fortenyearsnowwehavebeenusingthesocalled
newerinsecticidesinourMosquitoControlactivitybe
ginningwithDDTchlorinatedhydrocarbonsandsub
sequentlygoingthroughaseriesofchlorinatedhydro
carbonsrelatedtoDDTperhapsalittleheptachlorben
zenehexachlorideandthegammaisomerofBHC
Ithinkthatbringsmedownnowtothepointwhere

asyouallknowwehaveexperiencedthisresistanceWe
havegoneintotheotherfamiliesofinsecticidesthephos
phategroupwehaveusedEPNMalathionandPara
thionWhoknowswherewewillgofromhereWehave

gonefarenoughnowthatitmightatleastitseemstime
tomeandanumberofotherfellowswhohavehadan
opportunitytodiscussthisfieldofinsecticideusethat
itwouldbeinorderthatweprepareabrochureaguide
andrecommendationscoveringtheuseofinsecticidefor
MosquitoControlinCaliforniaNowatthepresenttime
wehavenosinglesourceofreferencetowhichwemay
turntogetinformationrelativetotheuseofinsecticides
inourworkwhatisthedosageratethatwewanttouse
whattypeofmaterialdowewanttousehowarewe
goingtoapplyitwhatproceduresshouldwefollowin
handlingthematerial

Nowwhetherwelikeitornotweareconfrontedwith
averyseriousprobleminusingthesematerialsofahaz
ardousnatureandmostofyouwillagreethatonprivate
propertyweareexposingtheoperatorsthepublicand
thelivestocktothesematerialsInlightofthatitseems
thatitmightbewellworthwhilethattheAssociationspon
sorasocalledguideandrecommendationsthecontents
ofwhichwillbeabriefhistoryahistoricalreviewofthe
useofinsecticidesforMosquitoControlinCaliforniaand
alsodatarelatedtothecommonusagetoxicologydosage
ratesprocedureshandlingandgeneralhousekeepingI
thinkthatsuchabulletinwouldtendtodotwothings
primarilyonewouldbetogiveusasinglesourcewhere
wefindreferencetodataontheusageofinsecticidesfor
pestcontrolandtheotherwouldtendtoshowourAgri
culturalCommissionersthepublicingeneralveterianar
iansandothersthattheCaliforniaMosquitoControlAs
sociationiscognizantoftoxicologicalhazardsinvolved
andistryingtodothebestjobpossibleinhandlingand
usingthesemoretoxicinsecticides
Iwouldliketoseeacommitteeappointedorsome

othermethodpursuedwherebytheAssociationwould
sponsorsuchabulletinItshouldthenbetakentoAl
LemmonsofficeattheDepartmentofAgricultureand
submittedforhissanctionIfwecouldobtainhisap
provalaswellasthatoftheBureauofAdultHealthI
amsurethatthebulletinwouldbeofconsiderablevalue
totheAssociationandtousindividually

PresidentSperbeck ThankyouArtIthinkthatArt
hasaverygoodsuggestionthere

MrPortman
MrRobertFPortman MrChairmanIwouldlike

tomakethemotionincorrelationwithMrGeibsre
portineffectthatthiscommitteebeplacedinexistence
andcarryoutthefunctionsasoutlined

MrJDWillis JoeWillisIwillsecondthemotion
PresidentSperbeck Ithasbeenmovedandseconded

thatMrGeibsreportbeacceptedandhisrecommenda
tionsapprovedAllthoseinfavorsignifybysayingAye
Contrary

Soordered

SecretaryTreasurerWashburn IhaventaskedArt

whetherImaymakethisremarkregardingthatcommit
teeornotSeveralofushavebeenworkingonthispar
ticularproblemandforyourinformationtheground
workhasalreadybeenlaidandwehaveinourhandsthe
severalmembersofusanoutlineandmanyofushave
completedourportionsofthatbrochureWetrustthat
itwillbeinyourhandsbeforethecontrolseasonstartsso
youwillhavethisforthisnextseason

PresidentSperbeck ThankyouEdIsuggestnow
wehaveanhourtogoyetthatwemaytakeatenminute
breakbutdontforgettobebackintenminutesfellows
becausewehaveacoupleofveryimportantitemstocome
upyet
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Whereuponashortrecesswastaken
PresidentSperbeck Wellwearereadyforbusiness

again
Thereareacoupleofcommitteesthatwehaveover

lookedhereThereistheOperationalInvestigationsre
portbyChairmanTedRaley

MrTGRaley Iwillmakenoreportassuchnow
butthisafternoonthefirstitemontheprogramwillcover
areportontheCommitteesnottheCommitteesactivi
tiesdirectlybuttheactivitiesofthepersonnelworkingon
theOperationalInvestigationsprogramThatisat130
promptly

PresidentSperbeckAndthePublicationsCommittee
ChairmanDonGrant

MrCDonaldGrant EdWashburnisthechairman

SecretaryTreasurerWashburnYouputDonGrant
downbecauseheistheeditoroftheProceedingstheonly
publicationthathasbeenconsideredthepastyearbythe
PublicationsCommitteestrictlyWeunderwroteorap
provedthepublicationoftheYearBookbytheForms
RecordsandStatisticsCommitteebutourfunctionof
coursehastodowiththeAnnualProceedingsthePro
ceedingsofthe23rdConferenceheldlastyearinLosAn
gelesandofcoursetheyareoutandshouldbeinallof
yourhandsIfyouhavenotreceivedyourindividualcopy
oryourDistrictscopiesorshouldyourDistrictdesiread
ditionalcopiesforyourlibraryandsoonpleasecontact
theSecretarysofficesoyoumaybesuppliedwiththose

PresidentSperbeck ThankyouEd
Maywehaveamotionapprovingthereportofthe

PublicationsCommittee
MrChesterRobinson Iwillsomove

MrOWCarrick Iwillsecondit

PresidentSperbeck Ithasbeenmovedandseconded
AllthoseinfavorsignifybysayingAyeContrary

Soordered

Thatjustaboutcoverstheoldbusinessandthecom
mitteesexceptingtheNominatingCommitteewhichwe
willhaveareportofinjustafewminutesTherearea
coupleofitemsthatIthinkshouldbediscussedherethat
areofgreatinteresttoallofusIknowIpersonallyam
nottoofamiliarwiththedetailsofitanddidntrealize
thesignificanceofituntilsomediscussionwehadwith
someofthemembersthatwerefamiliarwithitandthat
isregardingsomeFederallegislationthathasbeenpre
sentedIamgoingtoaskMrGeibwhoisamemberof
theLegislativeCommitteeoftheAmericanMosquito
Associationtogiveyouarundownonthisbillandalso
hewilltellyouwhathethinksweshoulddohereasabody
todaytoaddourthoughtsonthatlegislationthathasbeen
presented

MrGeib
MrAFGeib ThankyouDick
AsMrSperbeckpointedoutIamamemberofthe

LegislativeCommitteeoftheAMCAThispastNovember
IreceivedfromtheChairmanofthatCommitteepro
posedlegislationwhichIhadpreviouslyknownnothing
aboutIthinkperhapsIshouldalsomentionthatonthis
CommitteetheothermembersareGeorgeThompson
fromTexasOttoMcFeeleyfromLyonsIllinoisLester
SmithfromNewJerseyandIbelievetheremaybeone
otherwhomIcantrecallatthemoment

ThispastseasoninFloridatheEastCoastandalong
theGulfStatestheyexperiencedterrificseasonsfromin
filtrationsofsaltwaterAedesmosquitoesSomuchso
thattheDistrictsinoperationwereinforconsiderable

complaintandcriticismsbythepublicwantingtoknow
whytheycouldntdosomethingabouttheseveremosquito
problemtheyhadThatperhapstosomedegreeini
tiatedactionparticularlyinFloridawiththethoughtof
tryingtodevelopaconcertedprogramaimedatbasicre
searchanddemonstrationswiththehopethatsomething
couldbedoneultimatelytowardsansweringtheproblems
theywereconfrontedwith
Ihopethatmanyorallofyoureceivedcopiesofthis

proposedlegislationIbelievetheSecretarysentthisto
yousometimeinDecemberIthinkitispertinentthat
theAmericanPublicHealthAssociationapprovedares
olutionorpassedaresolutionapprovingtheproposed
legislationTheTerritorialHealthOfficersgrouporas
sociationIdontrecallwhichtheynamethemselves
alsopassedsucharesolutionTheFloridaAntiMosquito
ControlAssociationpassedsucharesolutionalsoThis
matterwillcomeupforconsiderationatthecorning
AmericanMosquitoControlAssociationmeetinginTexas
the1stofFebruary

Itseemsmostpertinentthatthismatterbediscussed
asfullyaspossiblehereandsometypeactionbetakenby
thisgroup
IthinkperhapsIoughttotrytolimitmyselftoan

initialdiscussionofthisthinginreviewingtheActasit
istobesubmittedtotheCongressAtleastthatisthe
presentconsideration

MrMulrennanChairmanoftheLegislativeCommit
teefortheStateBoardofHealthofFloridahascarried
theballonallofthisworkHehasgonesofarastohave
thebilldrawnupandSenatorSpessardHollandStateof
FloridahasagreedtointroduceitintotheSenateand
MrSikeswillintroducethislegislativematterinthe
HouseofRepresentativesAndthebillasitreadsisthis

Toprovideforresearchandtechnicalassistancere
latingtothecontrolofsaltmarshandotherpestmos
quitoesofpublichealthimportanceandmosquitovectors
ofhumandisease

Thatainordertopromotethepublichealthand
thegeneralwelfareandtoalleviatethepresentinjurious
effectonagriculturalactivitiesthedevelopmentofrec
reationalfacilitiesandcommunitydevelopmentingen
eraloccasionedbytheexistenceofsaltmarshandother
pestmosquitoesandmosquitovectorsofhumandisease
hereinafterreferredtomerelyasmosquitoestheCon
gresswhilerecognizingthattheexterminationandcon
trolofmosquitoesisandshouldbeprimarilytheduty
andresponsibilityoftheStateandlocalgovernmentscon
cernedherebyestablishesapolicyandprogramof1
aidingandsupportingtechnicalstudyandresearchcar
riedonforthepurposeofdevisingmethodsfortheex
terminationandcontrolofmosquitoesand2provid
ingFederaltechnicalfacilitiesandservicestoaidStates
intheformulationandexecutionofStateandlocalmos
quitoresearchandcontrolprograms
bItshallbethedutyoftheSurgeonGeneralact

ingunderthesupervisionandcontroloftheSecretaryof
HealthEducationandWelfaretocarryoutthepurposes
ofthisAct

Sec2TheSurgeonGeneralshall1establisha
programtopromoteandencouragecooperativeactivities
byStateandlocalgovernmentsintheexterminationand
controlthereof2collectanddisseminateinformation
relatingtomosquitoesandtheexterminationandcontrol
thereof3conductwithinthePublicHealthService
technicalresearchanddemonstrationsforthepur



poseordevelopingmethodsfortheexterminationand
controlofmosquitoesandaidandsupportStateandlocal
governmentsotherpublicagenciesandprivateagencies
andinstitutionsintheconductofsuchresearchanddem
onstrationsand4makeavailabletoStateandlocal
governmentsotherpublicagenciesandinterestedpri
vateagenciesandinstitutionstheresultsofanysurveys
studiesinvestigationsordemonstrationswhichmaybe
carriedoutbytheSurgeonGeneralandwhichrelateto
mosquitoesandtheexterminationandcontrolthereof

Sec3TheSurgeonGeneralisauthorizeduponthe
requestofanyStatetoconductinvestigationsstudies
demonstrationsandresearchandtomakesurveyswith
aviewtodiscoveringasolutiontoanyspecificmosquito
controlproblemwithwhichsuchStateoranylocalgov
ernmentthereofmaybeconfronted

Sec4TheSurgeonGeneralshallfromtimetotime
andtotheextentheconsiderstobedesirableprepareand
publishreportsofsuchsurveysstudiesinvestigationsre
searchanddemonstrationscarriedoutunderthisAct
togetherwithappropriaterecommendationswithregard
totheexterminationandcontrolofmosquitoes

Sec5aNothingcontainedinthisActshallbecon
struedtoauthorizetheSurgeonGeneraltodealdirectly
withalocalgovernmentofanyStatewithoutfirstsecur
ingtheexplicitconsentoftheStateconcerned
bThetermStateasusedinthisActincludesAlas

kaHawaiitheDistrictofColumbiaPuertoRicoand
theVirginIslandsandreferstotheState organoragency
chargedwiththedutyofcarryingoutStatelawsrelating
toorprovidingtechnicalassistanceinconnectionwith
theexterminationandcontrolofmosquitoes
cNothingcontainedinthisActshallbeconstrued

tolimittheauthorityofanydepartmentagencyorin
strumentalityoftheUnitedStatestoconductresearchand
experimentsrelatingtotheexterminationandcontrolof
mosquitoesundertheauthorityofanyotherprovisionof
law

Sec6Forthepurposesofcarryingouttheforegoing
sectionsofthisActthereisherebyauthorizedtobeap
propriatedtotheDepartmentofHealthEducationand
Welfareasumnottoexceed2000000perannumbe
ginningwiththefiscalyearwhichcommencesJuly1
1956

Sec7Thereisherebyauthorizedtobeappropriated
totheDepartmentofAgricultureforthepurposeofcar
ryingoninvestigationsoftheeffectsproducedonlive
stockbymosquitoesasumnottoexceed200000per
annumbeginningwiththefiscalyearcommencingJuly
11956

Thereisagreatdealmoredataalsocoveringthejusti
ficationforthisActtheneedforittheagreementsbythe
legislatorstointroducethisproposedlegislationbutI
dontthinktimepermitsustogointothoseindetailI
justhopethatyouhadtheopportunitytoreviewthis
thingwhenitwassenttoyouapproximatelyonemonth
ago

EditorsNote MrGeibthenquotedfromaletter
senttoMrMulrennanwhichreflectedtheopinionsof
MrGeibandtheTrusteesoftheKernMosquitoAbate
mentDistrictAlengthydiscussionoftheproposedlegis
lationensuedwhichforpracticalreasonshasbeendeleted
Theculminationofthediscussionconcerningtheadvisi
bilityoftheCaliforniaMosquitoControlAssociationsen
dorsementoftheproposedlegislationlaywitharollcall
voteuponthemotionbyMrCarrickthattheassembled
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membersrenderapersonalendorsementoftheHolland
BillforforwardingtotheAmericanMosquitoControlAs
sociationThevotewastakenandresultedasfollows

SecretaryWashburn ThreeYesnineNonine
teenAbstain

PresidentSperbeck Ithinkitwouldbeinorderif
wewouldmakeamotionnowortheChairwouldbe
receptivetoamotionthatwetakeaballotvotebydis
trictsandgetitbackinassoonaspossible

MrJohnHBrawley BrawleyKingsIsomove
MrGardinerCMcFarland 1willsecondit

PresidentSperbeck Ithasbeenmovedandseconded
thatamailballotbetakenonthisissueAllthoseinfavor
signifybysayingAyeContraryCarried

Soordered

NowwhydontwehavethatmailedoutTheSecretary
willmailouttheformandyoucanmailitbacktothe
SecretaryHaveyouallreceivedacopyofthisbillWe
aregoingtomissourlunchhourifwedontmovealong
hereItisreallylatenow

ArtIwanttothankyou
Isthatall BeforeIforgetaboutitIwouldliketo

mentionthattheregionalmembersgettogetherand
preferablyduringthelunchhourifyoucanIsuggest
thatthepresidingmembertakeituponhimselftogetthe
restofthegrouptogetherandappointyourrepresentative
totheBoardofDirectorsforthecomingyearandreport
thattotheChair

NowtherewasonemorethingandIdontknowifit
isgoingtotakemuchtimebutIwilljustgive ashort
wordonitIfitisgoingtoinvolvealotoftimewewill
havetodiscontinueitbeforewehaveourNominating
CommitteeReportandthatisaresolutionfromthisbody
toDrMerrilltheDirectoroftheStateDepartmentof
PublicHealthaskingthatheintercedewiththeGovernor
forsomeemergencyaidtoMosquitoAbatementDistricts
damagedbytherecentflood

NowyoumightthinkthatisformeonlybutIunder
standthereareotherdistrictsaffectedandbelieveme
Iamgoingtohavetohavehelpbecauseweareindes
peratecircumstancesThereareemergencyfundsavail
ableforpracticallyallphasesofthedisasterandthereis
nodoubtthatwewillbeconsideredbutlbelievethat a

resolutionorasupportofthisbodytoDrMerrillwillgive
himsomethingtogoonwhenheappearsbeforethe
Governor

Wouldanyonecaretomakethisintheformof a

motion

MrRobertPeters FromNorthernSanJoaquinas
theDistrictwhichhashadthesecondmostamountof
flooddamagetomyknowledgeIwishtomakesuch a

motion

MrChesterRobinson Iwillsecondit
PresidentSperbeck Ithasbeenmovedandseconded
MrJackHKimball Thequestioniswillthatbe

damagetoDistrictvehiclesandequipment
PresidentSperbeck Foremergencyusenotconfining

itstrictlytovehicledamageassuchbuttohelpmeetthis
terrificemergencyoffloodedgroundsandriversthat we

aregoingtohaverightuponusThereisgoingtobe no

reliefinmilesandmilesoftheriverbottomandthous
andsofacresofcountiesthataregoingtobefloodedSut
terCountywillbeathirdfloodedproblemalongwell
untilJuneItcantgetoutuntilitreachesthesummer
levels



NowthatisaterrificproblemItisonamuchlarger
scaleItisthesamethingdevelopingrightnowthatwe
hadin1952wherewearegoingtohaveatremendous
earlycropoftarsalismosquitoesOurassessedevaluation
conservativeestimateisgoingtobeshotathirdfornext
yearsoIthinkifthereisapossibilityofgettingsomeof
thedisasterfundsthatweshouldgetitinthedistricts
thataredamagedandtheyshouldbeentitledtoit

Ithasbeenmovedandsecondedthatsucharesolution

beforwardedtoDrMerrillAreyoureadyfortheques
tion

AllthoseinfavorsignifybysayingAyeContrary
ThankyouSoordered
NowlastbutnotleastthereportoftheNominating

CommitteeMrBobPetersChairman

NOMINATINGCOMMITTEE

MrRobertPeters AsthepastpresidentofthisCali
forniaMosquitoControlAssociationIamquitecertain
IamspeakingfortheofficerswhenIsaythatIamgiv
ingthemostimportantsinglereportoftheday

Thefollowingcandidateswereunanimouslyarrivedat
fortheofficersofthecomingyear

ForPresidentDonMurray
ForVicePresidentHowardGreenfield
ForSecretaryTreasurerEdWashburn
ForTrusteeRepresentativeRoyHolmes
RespectfullysubmittedRobertHPetersChairman

JoeWillisandPetePangburn
PresidentSperbeckThankyouBob
HavetherebeenanynamessubmittedMrSecretary

inaccordancewiththebylaws
SecretaryWashburn None

PresidentSperbeck WellthenIwillentertainamo
tionthattheSecretarycastaunanimousballotforthe
representativesnamedbyyourNominatingCommittee

MrRobertPeters MrChairmanIsomove
MrCDonaldGrant Iwillsecondthat

PresidentSperbeck ReadyforthequestionAllthose
infavorsignifybysayingAyeContrary

WehaveanewPresidentSoordered

Applause
PresidentSperbeck Iwouldliketothankallofthe

membersoftheCommitteeforthewonderfulworkthey
havedoneandhopethatthenewPresidentwillgetthe
samecooperation

ThemembersoftheSacramentoValleygroupwill
meetinthelobbyinfrontofthefireplaceimmediately
afterbeingdismissedhereWillyoutakeituponyour
selvesasIsaythepresidingmemberstogetyourgroups
together

TheSanJoaquinboyswillmeetrighthere
Ifthereisnotfurtherbusinessnorannouncementsthe

meetingisdeclaredadjourned
Whereuponatthehourof1235oclockpmarecess

wastakenuntil130oclockpm

AFTERNOONSESSION 200OCLOCK

PresidentMurray Letusproceedsowedonotget
toolateMayIaskforinformationhastheNorthern
CaliforniagrouportheSouthernCaliforniagroupelected
theirregionalrepresentative

SecretaryWashburn TheSouthernCaliforniaregion
hasRegionalRepresentativeGardinerMcFarland
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PresidentMurray Letusproceedwithourprogram
ThisafternoonwewillhearfromtheCooperativeIn
vestigationsUnitStateDepartmentofPublicHealth
BureauofVectorControlandtheCaliforniaMosquito
ControlAssociationwiththeOperationalInvestigations
CommitteewithChairmanTedRaley

MrTGRaley TheOperationalInvestigations
Unitisnowmoredirectlyunderthesupervisionofthe
BureauofVectorControlbutofcoursestillofdirect
interesttoallmosquitodistrictsWeperhapswillserve
moreparticularlynowasanadvisorygrouptotheOpera
tionalInvestigationsandyetIdohopethatnoneofyou
willeverallowthistobecomeasecondaryoraroutine
partofourMosquitoControlactivity

Wehadquiteadiscussionthismorningonresearch
throughfederalaidWehavequitearesearchprogram
goingwithinourownstructureofMosquitoControlin
CaliforniaandIsincerelyimplorethatyoudonotletthis
becomeanoldshoebutthateverydayyouwillbecon
sciousofitHaroldinhisopeningaddressyesterdayre
markedaboutourneedforabraintrustandIwillnow
introduceourbraintrustandtheywillpresenttoyouan
informalpictureoftheworkthattheyarededicatedto
andtheworkthattheyareaccomplishing

Themoreformalmatterswillallbepresentedinthe
proceedingsandEdWashburnhasassuredmethatunder
thepresentpatternofgatheringtheinformationhewill
havetheproceedingsreadyinearlyAprilofthisyear

Laughter
MrChesterRobinson Isthatthejoke
SecretaryWashburn Thatisit

Laughter
MrTGRaley Wellletsdohopethenthatthe

proceedingsareoutbyAprilthe15ththen
OurfirstmemberoftheBrainTrustthepaneltoday

onOperationalInvestigationsBasilGMarkosofthe
BureauofVectorControlFresnoCaliforniaandBasil
willgivehisobservationsonmosquitoproductionin
selectedcottonfields

Basil

ASTUDYOFTHEMOSQUITOESINAN
IRRIGATEDCOTTONFIELDENVIRONMENT

OFFRESNOCOUNTYCALIFORNIA

BASILGMARKOSANDALLANGOBERG

Californiascottonacreagein1955wasestimatedat
745000acresthesmallestsince1950In1952therewere
1818000acresundercultivationThereducedacreage
inrecentyearsisinkeepingwiththeFederalacreageallot
mentprogramCottonaccountedfor36percentofthe
totalvalueofCaliforniafieldcropsgrownin1954and
intermsofvaluestilloutrankedallothercropsinthe
Statebyawidemarginretainingitsleadestablished
in1947

Theirrigatedcottonfieldenvironmenthasbeenknown
toproducestubstantialnumbersofAedesandCulexmos
quitoesOfthesetheencephalitisvectorCulextarsalis
Coquillettisbelievedtobethemostsignificant

Cottonplantsusevaryingamountsofwaterindifferent
localitiesandunderdifferentconditionsTheheaviestir

12CaliforniaStateDepartmentofPublicHealthBureauof
VectorControl
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rigationisneededatthetimewhenthetemperaturesare
highestandtheplantsareatthepeakoffloweringand
bolldevelopmentThiswaterusecoincideswiththepeak
ofmosquitoproduction

Duringthesummerof1951Augustson1952madea
surveyofirrigatedcottonfieldsinMaderaCountyCotton
acreagehadbeengreatlyincreasedinthislocalityinmost
casesreplacingalfalfaandpermanentpastureHeob
servedthatpreirrigationearlyinthespringresultedin
hatchesofAedesnigromaculisLudlowasearlyasApril
beforethefirstirrigationparticularlyinthosefields
knowntohavebeenasourceforthisspecieswiththe
previouscropSignificantlyhoweverduringthepreirri
gationperiodinthesebarrenfieldsmaturationofmos
quitoeswasapparentlyincomplete

Augustsondidnotfindmosquitolarvaeofanyspecies
inplantedfieldsuntilJune19whenlarvaewerecollected
fromfurrowsnearthetailendsorinlowspotsEarly
samplesyieldedAnigromaculisandAedesdorsalisMei
genAstheseasonprogressedAdorsalisdeclinedAni
gromaculishoweverpersistedforsometime

Inpoorlyleveledfieldswaterwouldstandinlowspots
andifnottoolargesuchareaswerefrequentlyaban
donedtoweedsLarvaeofCtarsalisandAnigromaculis
weretakeninthesehabitatsduringtheearlypartofJuly

Augustsonobservedthatduringtheearlyandmid
summercottongrowingperiodtractorcultivationwas
carriedonregularlyandirrigationwasseldomexcessive
AfterthefirstweekofAugustmostcottonfieldswereno
longercultivatedbymachineandfromthistimeon
floodingwasvirtuallycontinuousThismethodofirriga
tionisgenerallyadvocatedbytechnicaladvisorsforgood
cottonproductionThusafterthefirstweekofAugust
AnigromaculiswasreplacedbyCtarsalisasthepre
dominantspeciesDuringSeptemberthelastmonthof
heavyirrigationCtarsaliscouldstillbefoundinsignifi
cantnumbers

HusbandsandRosay1953foundinstudiesonirri
gatedpasturesinFresnoandMaderaCountiesthatfrom
JulythroughOctoberCtarsalislarvaereachedthefourth
instarbythesixthorseventhdayAtthisrateemergence
couldnormallybeanticipatedbytheninthortenthday
followingirrigationHusbandsandRosayreportfurther
thatifpupaecansurviveondampsoilandproduce
successfuladultsasinthecasewithAedesnigromaculis
thenstandingwaterthatremainsuponafieldforsixor
sevendayswillprobablyproduceCulextarsalis

TheshortestaquaticcycleforAnigromaculisob
servedinMaderaCountyHusbandsandRosay1952
was6dayswithameanairtemperatureof772F

Thurmanetal1951observedinirrigatedpastures
inStanislausCountyashortcycleforAnigromaculisin
Julyof475daysThecycleconsistedofthefollowing
stadiumperiodsfirst24hourssecond12hoursat
nightthird24hourssomefourthsdevelopedduring
thelast12hoursfourth36hoursandpupae24hours

Whileexactexperimentalevidenceiswantingthe
developmentalperiodforAdorsalisisbelievedtobe
similartothatofAnigromaculis

Similarlyonthebasisofcasualobservationstheaquat
iccycleforAnophelesfreeborniAitkenisbelievedtore
quire10to12days

CottonIrrigationPractices

PreIrrigationAccordingtoHooverandBooher
1952inmostofthestatescottonareasthewinter
rainfallisnotsufficienttowetthesoiltothedepthneeded

tostarttheseasonAnadequatepreirrigationwillpermit
theseedlingtoestablisharootsystemtofulldepthduring
itsearlygrowthperiodAreserveofsoilmoisturealsois
obtainedforuselaterduringtheperiodofhighwater
requirement

Allofthefieldsunderstudyreceivedpreirrigation
waterexceptoneTheFranchinicottonfieldwasinrice
duringthepreviousyearsotherancherfellthatthesoil
wassufficientlymoistTables1and2andFigure1show
thenumberofirrigationsinthecottonfieldsunderob
servationduringthe1955seasonThegreatestnumber
ofirrigationswereduringJuneJulyandAugustAll
growerspreferredtoirrigateinfurrowswhichwerespaced
forcottonplantingForthemostpartsiphonswereused
toconveywaterfromtheirrigationlateraltothecotton
fields

SpringIrrigations Althoughtimingisimportantwith
allirrigationsitisparticularlysowiththefirstoneafter
plantingTestsmadeinArizonashowedthatplants
whichmaderapidandextensivegrowthpriortoheavy
floweringoutyieldedplantswhichreceivedinsufficient
waterduringtheearlystagesofgrowthEarlyirrigation
encouragesearlyfruitingwithahigherpercentageofthe
totalcropbeingharvestedatthefirstpickingHoover
andBooher1952
SummerIrrigations Asthecottonplantscomeintothe
floweringperiodgrowerscontinuetotimeirrigations
verycarefullyTherateofwateruseisthenatamaximum
duringthisperiodBythistimetheplanthasdeveloped
afullrootsystemwhichenablesmorecompleteutiliza
tionoftheavailablesoilmoistureTheimportanceofa
sustainedsupplyofsoilmoisturehasbeendemonstrated
inirrigationtestsconductedoveraperiodoffouryears
atShafterHooverandBooher1952
InfluenceofSoils Thetypeofsoilisanimportantcon
siderationindeterminingirrigationpracticesThethree
mainsoiltypesfoundincottongrowingareasinCalifor
niaaresandysoilsloamandclay

Thesandysoilsusuallytakewaterrapidlybutretain
verylittleTheythereforerequirefrequentirrigations
TheGentryBcottonfieldunderobservationduring
thisstudyreceivedapreirrigationplustenadditional
irrigationsduringtheseason

Claysoilsaregenerallyproductivebuttheyrequire
carefulmanagementtoproduceacropWaterpenetra
tionisusuallyslowbutthewaterholdingcapacityofclay
ishigherthanthatofsandysoilorloamBecauseclays
holdmorewatertheydonotneedtobeirrigatedasfre
quentlyastheothertwotypes

Methods

Thecottonfieldsselectedforstudywerelocatedin
WestFresnoCountywhichhasnoorganizedmosquito
controlTheprincipalcropinadditiontocottoninthe
vicinityofthestudyareaswasriceThefurrowmethod
ofirrigationisusedbycottongrowersinthisareaand
waterissuppliedbydeepwells

Fiveofthecottonfieldsconsistedofsandyloamsoil
sevenofTempleclayloamorMercedclayloam

OfthesandyloamfieldstheLidforsHeimsAHeims
BandGentryAcottonfieldswereincottonin1954
whileGentryBwasinalfalfa

OftheheavyclayfieldstheOrlandoandGroppetti
fieldswereinbarleyin1954whiletheFranchinifield
wasinricetheBraunandSulavanfieldswereincotton
theJonesfieldwasfallowandtheMarchinifield was

newlycultivatedland
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TABLE1 IRRIGATIONSINCOTTONFIELDSMARCH SEPTEMBER1955

Irrigation GentryLid Heims Heims GentryOrlan
Period Field fors Field Field Field do

A Field A B B Field

Pre Late Late April
Irrigation MarchMarch 23

First June June June April
Irrigation 913 1619 1416 4

Second June July July June
Irrigation 2224 67 67 2124

Third July July July July
Irrigation 79 2122 2225 1415

Fourth July Aug July July
Irrigation 2527 1011 3031 2931

Fifth Aug Aug Aug Aug
Irrigation 811 23 910 910

Sixth Aug Aug Aug Aug
Irrigation 1819 31 1718 2021

Seventh Aug Aug Sept
Irrigation 2527 2527 12

Eighth Aug
Irrigation 3031

Ninth

Irrigation

Tenth

Irrigation

SANDYLOAMSOIL HEAVYCLAYSOIL

TOTAL

Irrigations 9 7 8 8 11

PartialIrrigations

Aug
810

Aug
1518

Aug
2527

Sept
7

Sept
13

TABLE2TOTALNUMBEROFIRRIGATIONS
INCOTTONFIELDS

MARCHSEPTEMBER1955

Total
Number

Type of TOTALNUMBEROFIRRIGATIONS

of Cotton

Soil FieldsMarAprilMayJune JulyAug Sept

Sandy
Loam 5 4 2 0 6 13 15 3

Heavy
Clay 7 5 1 2 6 8 12 4

Tothls12 9 3 2 12 21 27 7

Thecottonacreageofthefieldsselectedforstudyin
thesandyloamsoilrangedfrom19acresHeimsAto
100acresGentryBIntheheavyclaysoilsthefields
rangedfrom20Franchinito80Orlandoacres

Inordertoobservethemosquitoproductionproblem
systematicallythehabitatareasweredesignatedasfol
lows1potholes2drainageareas3tailendwa
ter4irrigationlateralsand5cottonfields

42

Jones
Field

Grop Mar

petti Braun chini
Field Field Field

Sulla
van

Field

Fran

chini
Field

March MarchLate March March March MarchApril
2829 28 March 2829 2526 28 25 1 None

June May May June June June
1417 1819 1819 1820 1619 2325

July June June July July July
24 2426 68 1617 910 2328

July July July Aug July Aug
1214 1720 56 78 2526 1011

July Aug July Aug Aug Aug
2021 68 2426 1920 910 2931

July Aug Aug Sept Aug
2931 2224 89 45 2426

Sept Aug
7 2526

7 7 6

June30July
July2 911

Aug Aug
1820 24

Sept Sept
12 56

5 4 3

Thesocalledpotholeareawastheploweduparea
aroundthefieldandwaslatergenerallyusedastheservice
roadDrainageareasconsistedofalllowweedyunculti
vatedareasalongthesidesofthefieldusuallyadjacentto
arailroadorhighwayembankmentTheirrigationlat
eralsconsistedofthesmallirrigationditcheswhichcon
veyedwatertothecottonfieldThecottonfieldareawas
designatedastheareabetweentherowsofcottonTail
endwatercomprisedtheareawherwateraccumulated
afteritsrunthroughtherowsofcotton

Atotaloftwentydipsweretakenineachsubsection
oftheabovementionedareasEveryattemptwasmadeto
dipatregularintervalssothatthefloodedareaswere
uniformlysampledForexampleinthedrainageareas
andirrigationlateralsdipsweretakenat1215footin
tervalsAsthesizeofthefloodedareadecreasedthe
numberofdippingstationswasalsodecreasedInone
instancewheretherewereheavyconcentrationsofAedes
larvaeandpupaethepeakofmosquitoproductionwas
somewhatexaggeratedduetoconcentrationoflarvae
andpupaeinpoolsofwaterFigure2thirdirrigation
period

Collectionsoflarvaeweretakenfrequentlyforidentifi
cationpurposesPupaewerealsotakenfromwhich
emergedadultswereidentified



TABLE3 MOSQUITOLARVAEANDPUPAEINSULLAVANCOTTON
IRRIGATIONLATERALJULYNOVEMBER1955

Number Culex An Larvae

DateofIrrigation of tar free and

InspectionPeriod Dips salis borni Pupae
71455 20 0 0 0

71855 20 0 0 0

71955First Dry
8555 Irrigation 20 0 0 0

8855 20 0 0 0

81255 20 0 0 0
81555 7 15 1 16

82255 Second 20 0 0 0

82555 Irrigation 20 0 0 0

82955 Dry
9655 20 0 0 0
91055 20 123 10 133

91255 20 84 28 112
91455 12 95 31 126
91655Third 12 70 18 88

92155 Irrigation 12 546 53 599

92355 12 762 121 883
92455 Sprayedwithweedicide
92655 12 2 1 3

92855 20 0 0 0
93055 20 235 0 235

10355 20 464 8 472

TABLE4 TOTALMOSQUITOLARVAEANDPUPAEINGROPPETTI
COTTONFIELDDRAINAGEAREAMARCHSEPTEMBER1955

Total Total

Number Aedes CulexLarvae

Dateof Irrigation of dor tar and

InspectionPeriod Dips salis salis Pupae
32555 20 0
32955 20 185 185
33155 Pre 20 202 202
4155 Irrigation 20 14 14
4655 20 12 2 14
41155 20 8 23 31
41255 Dry
62155 20 4 1 5
62455 20 21 1 25
62755 First 20 1 35 36
7155 Irrigation 20 2 15 17
7555 20 17 17
7855 10 1 18 19
71155 Dry

72055 20 89 89
72155 20 32 205 327
72255Second 20 38 182 220
72555 Irrigation 10 151 72 223
72655 Dry

1Includes3Aedesnigromaculis
2Includes1Anophelesfreeborni

NUMBEROF

LARVAEAND
Total PUPAE Total

NUMBEROF

LARVAEAND
PUPAE

43

NUMBEROF
LARVAEAND

Total PUPAE Total

Number Culex An Larvae

DateofIrrigation of tar free and

Inspection Period Dips salis borni Pupae
10555 20 349 6 355

10755 20 576 31 607
101055 20 542 85 627
101455 20 464 40 504
101755 20 401 31 432
101955 20 299 23 322
102155 20 306 19 325
102455 No 10 178 9 187
102655 Irrigation 10 183 24 207
102855 During 6 221 7 228
103155 This 20 32 1 33

11255 Period 20 31 1 32
11455 20 42 3 45

11755 20 14 2 16
11955 20 31 0 31

111455 20 63 1 64
111655 20 50 0 50

112155 20 35 1 36

112355 20 41 0 41

112555 10 33 0 33

112855 Dry

NUMBEROF
LARVAEAND

PUPAE

Total Total

Number Aedes CulexLarvae

Dateof Irrigation of dor tar and

Inspection Period Dips salis salis Pupae
8855 20 25 25
8955 20 13 13
81055 20 75 75
81155 20 12 134 146
81255 16 8 199 207
81555Third Dry
82255 Irrigation 20 13 14

82355 20 10 16 26

82455 20 16 16 32
82555 20 5 67 72
82655 20 5 67 72
82955 20 125 125
83155 20 192 192
9255 20 193 193

9655 20 124 124
9855 20 353 353

9955 Fourth 20 240 240
91255 Irrigation 17 221 221
91455 11 306 306
91655 Dry



NUMBEROF
LARVAEAND

PUPAE

Total Culi Total

NoAedesCulexsetaLarvae
Dateof Irrigation of dor tar inor and

IrrigationPeriod Dips salis salis nata Pupae
41155

41255
41555

41955
42355 Pre

42555 Irrigation
5355
5455

5955
51155

51755
51855

7655
7755Third
71155 Irrigation
71255

20
20
20
20
20
20
20

6
Dry
Dry

20
10
10

1IncludesoneAedesnigromaculis
2IncludesoneAnophelesfreeborni
3IncludesoneAedesnigromaculis

TABLE5 MOSQUITOLARVAEANDPUPAEINJONESCOTTON
FIELDDRAINAGEAREAAPRILAUGUST1955

20 0 0 0 0

20
20

Observations

APotholeareas

OnlyoneoftheseareasGroppettifieldcontained
waterlongenoughtoproducemosquitoesThissituation
wascausedbyseepageofwaterfromafurrowinthecot
tonfieldTheseepagewassuchthatthewaterfinally
washedoutandflowedoverthepotholeareaintothe
Groppettidrainagearea

PreirrigationPeriodMarch2526
March2520dipsnomosquitoes
March2915dips551Adorsalis4th
March3110dips400pupaeAdorsalis
April1Nostandingwatersoilmoist

AlargenumberofAdorsalisadultswereproduced
fromthissmallarea

B OverflowAreas
Theseweretheareaswherewaterflowedfromthe

cottonfieldontoadirtroadalongtheedgeofthefield
OnlyoneofthesehabitatsJonescontainedwaterlong
enoughformosquitoestodevelop

SixthIrrigationPeriodAugust2526
August2920dipsnomosquitoes
August3120dips62larvae

Ctarsalis 61

1stinstars42
2ndinstars19

One2ndAFreeborni
September220dips81larvae

Ctarsalis 81

1stinstars35
2ndinstars25
3rdinstars21

September5nowater

Total

NoAedes

Dateof Irrigation of dor

IrrigationPeriod Dips salis

71455
71755
71855

86 1 87
40 2 42

323 45 13 381 72555
26 14 40 72655
17 2 19 72755
12 1 6 20 72855
12 12 14 38 72955
39 98 156 294 73055

268 68 336 73155
348 34 382 8155

8255
8455

786 7873 8555

460 66 526 8855 Fifth 5
450 158 608 8955 Irrigation Dry

Fourth

Irrigation

10

10

Dry
20
20
20
20
20
10

10

10
10

10
10

NUMBEROF
LARVAEANDPUPAE

332
408

1055

904
834
560
419
235

33
0
0

Culex
tar

salis

955 244
6 33

21
24

5

29
12
27
12

Culi Total
setaLarvae

inor and

nata Pupae
1199

39

332
408

1055
904

855

584
424
264

45

27
12

0 2 2

CIrrigationLaterals
Theseareasallconsistedofditcheswhichconveyed

waterfromthemainirrigationcanaltothecottonfields
Ofthefieldsunderobservationonlyfivewerefoundto
holdwatersufficientlylongtocontainmosquitoes

TheJonesirrigationlateralwasobservedtocontain
waterduringthefollowingperiodslstirrigation7
days3rdirrigation10days4thirrigation8days
5thirrigation7daysand6thirrigation11days
Mosquitoproductionwasobservedonlyontwooccasions
namelyfollowingthethirdirrigationperiodJuly56
whenCtarsalisaveraged11dipandAfreeborniav
eraged005dipDuringthesixthirrigationperiodAu
gust2526Afreeborniaveraged020dip

TheGroppettiirrigationlateralwasobservedtocon
tainwaterduringthefollowingperiodspreirrigation
26days1stirrigation10days2ndirrigation14
days3rdirrigation9days4thirrigation11days
and5thirrigation23daysNomosquitolarvaeor
pupaewereobservedfollowingeachoftheaboveirriga
tionperiodsTheirrigationlateralwaspracticallydevoid
ofvegetationTherewassomeshortscatteredvegetation
ontheupperportionoftheditchbankbutnonewas
observedgrowingwithinthewateroratwaterlevel

TheOrlandoirrigationlateralcontainedwaterduring
thefollowingperiods2ndirrigation7days3rdirriga
tion10days4thirrigation10days5thirrigation
8daysand6thirrigation15daysNomosquito
larvaeorpupaewereobservedfollowingeachoftheabove
irrigationperiodsDuringmostoftheseasonthelateral
wasdevoidofvegetationBythelatterpartofAugust
howeveritcontainedlightandscatteredvegetationSee
discussionundercottonfield

TheMarchiniirrigationlateral wasobservedtocon
tainwaterduringthefollowingperiodslstirrigation



14daysand3rdirrigation14daysMosquitopro
ductionwasobservedshortlyafterthethirdirrigation
August1011whenCtarsaliswasfoundtoaverage
1dip

TheSullavanirrigationlateralbecamefloodedonJuly
14andcontainedwaterfortheremainderoftheseason

Floodingofthelateralwasduetoafaultyshutoffvalve
attheheadgatewhichallowedwatertotricklefromthe
mainirrigationcanalintotheirrigationlateralThislat
eralcontainedagoodgrowthofvegetationRoutineob
servationsindicatedthatthisirrigationlateralwashighly
productiveofCtarsalisandAfreeborniTable3and
Figure4

TheSullavanirrigationlateralwassprayedonSeptem
ber24bypersonneloftheTranquillityIrrigationDis
trictAGeneralPetroleumproductKemKillW
AromaticWeedOilwasappliedbymeansofaportable
BeansprayerThespraymixturewaspreparedbymixing
75gallonsofconcentratemixto225gallonsofwaterAp
parentlyonlytheuppertwothirdsoftheirrigationlateral
wassprayedApronouncedreductionofmosquitoeswas
observedasaresultoftheherbicidalapplication
D TailEndWater

Onlytwosuchhabitatscontainedwaterlongenough
toharbormosquitoes

SullavanField Followingthesecondirrigationper
iodAugust1820Ctarsalisaveraged32dipandA
freeborniaveraged005dipStandingwaterpersistedfor
aperiodofsevendays

MarchiniField FollowingthefirstirrigationJune
2325Adorsalisaveraged015dipandCtarsalis
025dipAfterthethirdirrigationAugust1011A
dorsalisaveraged005dipFollowingthefourthirriga
tionAugust2931Ctarsalisaveraged28dipandA
freeborni045dipTheareacontainedwaterforsixdays
1stirrigationsixdays3rdirrigationandninedays
4thirrigation

EDrainageAreas

Theseareaswereobservedtobethemostproductive
mosquitosourcesinthecottonfieldenvironmentduring
the1955season

TheGroppettidrainTable4andFigure3waspro
ductiveofmosquitoesduringthefollowingintervals
preirrigation1st2nd3rd4thand5thirrigationper
iodsThedominantspecieswereAdorsalisandCtar
salisDuringthelatterpartofAugust3rdirrigationand
firsthalfofSeptember4thirrigationonlyCtarsalis
waspresentOnMarch31673percentofthespecimens
takenwereAdorsalispupaeOnJuly25677percent
wereAdorsalispupaeOnAugust12961percentwere
firstandsecondinstarCtarsalisSincetherewasnowa
terinthedrainageareaonAugust15onlyasmallnum
berofadultsemergedduringthisthirdirrigationper
iodAlargeemergenceofCtarsalisstartedonAugust26
andcontinuedforapproximatelythreeweeksOnSep
tember14thedaybeforethewaterdisappearedfrom
thedrainthesamplesconsistedof235percentfourthin
starand114percentpupaeofCtarsalis

ThepredominantflorainthedrainwereJuncusmexi
canusEleocharispalustrisScirpussppandElymustri
ticoidesintheorderofabundance

Theaccumulationofwaterwasaresultofseepage

45

throughtheleveewhichinturncausedabreakthrough
ofwateroverthepotholeareaintothedrainagearea

TheJonesdrainTable5andFigure2wasverypro
ductiveofmosquitoesduringthepreirrigationandthe
thirdandfourthirrigationperiodsTheprincipalspecies
wereAdorsalisCulisetainornataWillistonandC
tarsalisOnApril19782percentofthespecimenscol
lectedwerepupaeofAdorsalisandCinornataOnMay
17421percentwerepupaeofCtarsalisandCinorn
ataTherewasnostandingwaterinthedrainageareaon
May18TheJuly14samplesshowed698percentpupae
ofAdorsalisand47percentofCtarsalisAveryheavy
emergenceofbothspeciesresultedOnJuly18therewas
nowaterinthedrainageareaOnJuly30and31and
August1thesamplesshowedrespectively599percent
950percentand882percentAdorsalispupaeAmod
eratelyheavyemergenceofthisspeciesresultedThere
wasalsoasmallemergenceofCtarsalisOnAugust9
therewasnostandingwaterremaininginthedrainage
area

Thevegetationinthisareawassimilartothatfound
intheGroppettidrain

Thisaccumulationofwaterapproximately25feetfrom
theedgeofthecottonfieldwasquiteunusualApparent
lythewaterflowedthroughagopherholefromtheendof
theirrigationlateral

F CottonFields

GroppettiField Thisfieldcontainedwaterwithin
thecottonrowsforfivedaysaftereachofthefollowing
irrigationperiods2ndirrigationJuly16173rdirri
gationAugust78and4thirrigationAugust1920
NolarvaewerefoundduringtheseintervalsHowever
afterthefifthirrigationperiodSeptember45larvae
werefoundintheresidualwaterbetweencottonrows
OnSeptember7firstinstarCtarsalisaveraged22dip
BySeptember10thepopulationhadincreasedto132dip
andconsistedof367percentthirdinstar329percent
secondinstarand2040percentfirstinstarOnSeptem
ber12Ctarsalisaveraged335dipandconsistedof119
percentfourthinstar176percentthirdinstar540per
centsecondinstarand165percentfirstinstarOneA
freeborniwastakenBySeptember14waterhaddisap
pearedbetweenthecottonrowsThemosquitoproducing
areainthiscottonfieldwassmallandonlyafewmos
quitoesemerged

SullavanField Thisfieldcontainedwaterwithinthe
cottonrowforsixdaysfollowingthesecondirrigation
periodAugust1820OnAugust22Ctarsalislarvae
averaged109dipandconsistedof36percentfirstin
starand963percentsecondinstarAsingleAfreeborni
larvaewastakenByAugust24thewaterhaddisap
pearedNoproductionofmosquitoesoccurredinthis
fieldfollowingthesecondirrigation

Followingthethirdfinalirrigationresidualwater
remainedonthisfieldforeightdaysOnSeptember7
Ctarsalisaveraged118dipandconsistedof355per
centfirstinstar559percentsecondinstarand86per
centthirdinstarAfreebornilarvaeaveraged39dip
andconsistedof291percentfirstinstar696percent
secondinstarand13percentthirdinstarBySeptember
9allstandingwaterhaddisappearedInviewofthesmall
areainvolvedandtheshortperiodofstandingwater
veryfewmosquitoesemergedfromthisfieldfollowingthe
thirdirrigation



JonesField Thisfieldcontainedwaterbetweencot
tonrowsforsevendaysfollowingboththefourthirriga
tionJuly2426andthefifthirrigationAugust89
NolarvaewerefoundduringeitheroftheseperiodsThe
fieldcontainedwaterforeightdaysfollowingthesixth
irrigationAugust2526OnAugust29Ctarsalisav
eraged080dipallfirstinstarAdorsalisaveraged
010dipandconsistedofsecondandthirdinstarlarvae
Thewaterhadrecededanddisappearedtosuchanextent
thatonAugust31fivedipsrevealedonlyasinglethird
instarlarvaofCtarsalis

OrlandoField Thisfieldcontainedwaterinsump
holesgougedoutbywaterflowingthroughtheirrigation
siphontubesWaterremainedintheseholesforfifteen
daysfollowingthesixthandfinalirrigationSeptember
7OnSeptember9Ctarsalisaveraged095dipOn
September10theaveragewas35dipandonSeptember
1650dipOneAfreebornilarvawastakenduring
eachoftheseinspectionsMosquitoproductioninthis
fieldwaslowbecauseofthesmallsourceareaOnSep
tember22thewaterhaddisappearedfromallofthe
sumpholesThesesumpholeswereadjacenttotheirri
gationlateralwhichheldwaterforlongperiodsbutcon
tainednomosquitolarvae

FranchiniFieldThisfieldcontainedwaterforseven

daysfollowingthethirdandfinalirrigationSeptember
56Nomosquitolarvaewerefoundduringthisinterval
NostandingwaterremainedonthefieldafterSeptember
12

GentryYubaField Thiswastheonlyfieldonsandy
soilthatwasfoundtocontainmosquitoesThefieldheld
waterforthreedaysfollowingtheninthirrigationSep
tember7OnSeptember8Anigromaculisaveraged
025dipOnSeptember10thewaterhaddisappeared
fromthefieldThisfieldreceivedthegreatestnumberof
irrigationspreirrigationplustenregularirrigations
andwastheonlyfieldfoundtocontainAnigromaculis
GAdultMosquitoesinCottonFields

InAugustafterthecottonplantshadbeguntobranch
outandfillintherowsseveralartificialrestingstations
intheformofredcubicfootboxesGoodwin1942
werelocatedinthefieldinordertodetermineifadult
mosquitoesutilizedthisareaasarestingplace

Collectionsfromtheboxesweremadealmostevery
dayandwheneverpossibleduringthmorninghoursThe
adultswerechloroformedwithintheboxandplacedin
pillboxesThiswasaccomplishedbyplacingacover
overtheopenendoftheboxandinjectingchloroform
throughasmallopeningontoalayerofcottonattached
totheinsidesurface

DuringAugustthelargestnumberofadultmosquitoes
takenperboxpernightwas41consistingofCtarsalis
3males17femalesAfreeborni4males17females
and1femaleAnophelesfranciscanusMcCrackenThis
collectionwasmadeonAugust5intheJonesFieldDur
ingthesameperiodastationlocatedinanotherpartof
thecottonfieldcontained44adultsThiscollectioncon

sistedofCtarsalis8males18femalesAfreeborni
1male16femalesand1femaleAfranciscanus

Anotherboxwasplacedwithinaconcreteroadculvert
afewfeetawayfromtheedgeoftheJonescottonfield
Adultstakenhereduringthesameperiodtotaled88
consistingof10maleand78femaleAfreeborniThe
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largestnumberofmosquitoescollectedpernightduring
Augustfortheboxintheculvertwas424consistingof
Ctarsalis16males8femalesandAfreeborni120
males280femalesThiscollectionwasmadeonAu
gust15

DuringSeptemberthelargestnumberofadultmos
quitoestakenperboxpernightwas19Thiscollection
consistedofCtarsalis7males7femalesandAfree
borni3males2femalesThisboxwaslocatedwithin
theSullavanfieldandthecollectionwasmadeonSep
tember1

IncontrastthelargestcollectionforSeptemberfrom
theboxintheculvertwas296adultsconsistingofC
tarsalis2males6femalesandAfreeborni66males
139femalesThiscollection wasmadeonSeptember7

DuringOctoberthelargestnumberofadultmosqui
toestakenperboxpernightinacottonfieldwas2adults
ofCtarsalis1male1femaleThiscollectionwasmade
onOctober31intheFranchinifieldThisfieldcontained

cottonplantssomeofwhichwerenearlyfivefeettall
Thelargestnumberofmosquitoestakenperboxper

nightduringOctoberfortheboxintheculvertwas47
consistingofAfreeborni7males39femalesand1fe
maleAfranciscanus

Summary

Thecottonfieldsselectedforstudywerefurowirri
gatedfieldslocatedinWestFresnoCountyNoorganized
mosquitocontrolisprovidedinthisareaFivefieldswere
onsandyloamsoilandsevenwereonheavyclayloam

Thegreatestnumberofirrigationsduringthe1955
seasonwereinJuneJulyandAugustThedemandfor
waterwasgreatestwhentemperatureswerehighand
plantswereneartheirpeakoffloweringandbolldevelop
mentThiswaterusecoincideswiththeperiodofmaxi
mummosquitoproductionThelargestnumberofirri
gationsobservedoccurredinafieldwithsandysoilwhich
receivedapreirrigationplustenregularirrigationsThe
smallestnumberofirrigationsoccurredinafieldlocated
onheavyclaysoilwhichreceivedonlythreeirrigations
duringthe1955season

Theirrigatedcottonfieldenvironmentassociatedwith
sandysoilswasnotfoundtobeasproductiveofmosqui
toesasthecottonfieldenvironmentassociatedwithheavy
claysoils

Studyareasweregroupedinthefollowingcategories
potholesdrainageareastailendwaterirrigationlat
eralsandthecottonfieldTheareasobservedtobemajor
mosquitosourcesinthisstudyweredrainageareasirri
gationlateralsandpotholeareas

Cottonfieldscontaintheirhighestmosquitoproduction
potentialduringthelatterpartoftheseasonhowever
theobservationsrecordedinthisstudyindicatedthatin
thefieldsunderobservationduring1955thewaterdid
notremainlongenoughtoallowmosquitoestocomplete
theirdevelopment

SmallnumbersofadultsofCtarsalisAfreeborniand
Afranciscanusweretakeninartificialrestingstations
withinthevariousfields
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MrTGRaley ThatisreallyfoodforthoughtI
amonlysorryIcannottakethetimeforquestionsWe
maybeabletodosoattheendofthepanelpresentation

OursecondspeakerRichardWGerhardtwillgive
additionallimnologicstudiesrelatingtomosquito pro
ductioninricefields

PRESENTKNOWLEDGECONCERNINGTHE
RELATIONSHIPOFBLUEGREENALGAE

ANDMOSQUITOESINCALIFORNIA
RICEFIELDS

RICHARDWGERHARDT

Thefirstpersontoworkonthepossiblemosquitode
terrentpropertiesoftheMyxophyceaewasDrWilliam
CPurdyHisworkwascompletedduring1919and1920
whileDrPurdywasemployedbytheUnitedStatesPublic
HealthService

AsamatterofhistoricalinterestthesummaryofDr
Purdyspaperisreproducedhere

Asidefromtheseveralfindingswhicharestatedinpages
5to8thetwoyearsbiologicalinvestigationinCalifornia
presentsoneortwooutstandingitemsofmoreinterest
thanisusuallyaccordedtoroutineresultsTheinterestin
thematterattachespartly1becausetheinformationre
ferredtoisunexpectedandoutoftheordinaryandpartly
2becauseofthehumaninterestinvolvedthepossible
publichealtheffects

Thefirstitemisthepracticalabsenceofmosquito
breedingontheNelsonricefieldThisfactwasestablished
bypersistentandcontinuouscollectionsduringtheentire
ricegrowingseasonsof1919and1920Meantimenearby
puddlesandditchesshowedbreedingandduringthe
secondseasonwhenthreeadditionalricefieldsandfour
additionalditcheswereincludedalltheseshowedbreed
ingTheNelsonricefieldalonestandsoutfromallthe
otherfieldsandrelatedwatersbyreasonoftheradical

AssistantVectorControlSpecialistStateofCaliforniaDepart
mentofPublicHealthBureauofVectorControl
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differenceitexhibitsinthatitpracticallyfailstobreed
mosquitoesThisfailuresuggeststhepresenceofsome
naturalagencywhichoperatestoinhibitbreedingSucha
naturalagencywoulditisneedlesstosaybeathing
greatlytobedesired

Theseconditemistheapparentresultofthesearch
duringthesecondseasonfortheprobablereasonforlack
ofbreedingintheNelsonfieldaninquiryastojustwhat
thisnaturalinhibitiveagencymightbeTothisenda
carefulcomparisonoftheNelsonfieldwithalltheother
fieldsandpuddlesseemstoindicatenoconsiderableores
sentialdifferencein

1Numberoflarvalenemies
2Relativeamountoffoodsupply
3Temperature
4Alkalinityofwater
5FreeCO
6Dissolvedoxygenor
7Relativestability
Seetable22andchart9
Studyofthealgagrowthshoweverdoesrevealadiffer

encewhichappearstobeasfundamentalandaswell
markedasinthecontrastinbreedingTheNelsonfield
containsaveryheavygrowthofabluegreenalgawhich
isnotfoundexceptinrareinstancesandinveryminute
quantitiesinanyoftheotherfieldsorwatersexamined
OtheralgaeappearontheNelsonfieldinverysmall
amountonlyMoreoverthissamebluegreenTolypo
thrixwassimilarlyprevalentontheNelsonfieldin1919
Furthertestimonyconcerningtheapparentlylarvicidal
effectsinwatercontainingthisalgaisfurnishedbythe
fieldtestsrecordedonpages28to31andtheseeffects
seempotentnotonlyforveryyounglarvaebutalsofor
vigoroushalfgrownonesandfinallythewaterinthe
feedcanalbeforecomingincontactwiththisalgais
foundtobefavorableforlarvaldevelopmentMeantime
noexplanationisyetavailableastothemannerinwhich
thelarvicidalagencyacts

Whiledefiniteconclusionsmaynotsafelybedrawn
fromthefieldtestswhichwerecarriedoutduringone
seasononlyyetitispermissibletosaypendingfurther
researchthatthereexistsapossibilityandevenapro
babilitythatthelackofmosquitobreedingontheNelson
ricefieldinwhichmatteritdiffersfundamentallyfrom
alltheotherwatersexaminedmayberelatedinnosmall
degreetotheotheroutstandingdifferencewiththissame
fieldexhibitsinthatitcontainsaheavygrowthofblue
greenalgaTolypothrixPurdyWC1925PubHealth
BullNo145

ExaminationoftheexperimentalevidenceofPurdys
reportsuggeststhefollowing

IncomingwateroftheNelsonricefieldwasnotharm
fultomosquitolarvae

Halfgrownlarvaeprobably2ndor3rdinstarplaced
inthefieldwaterundervaryingcircumstancesdiedwithin
afewdays

Adultfemalemosquitoesconfinedinalargecageover
thesurfaceoftheNelsonricefieldovipositednormally
Theresultingeggshatchednormallybutthelarvaefailed
tosurvive

Itshouldbepointedoutinconnectionwiththelatter
testthattheadultshadnochoiceinselectionofoviposi
tionsitessincetherewasnoalternativewaterpresent

ThegeneralincompatibilityoftheMyxophyceaeand
mosquitoeshasbeenobservedbyotherworkersnotably
Bradley1932



Withtheforegoingfactorsinmindthewriterundertook
toinvestigatethisinterestingproblemforthefirsttime
during1952Gerhardt1953

Theessenceoftheworkcompletedduringthatyearis
asfollows

TheNelsonCaliforniaareawasvisitedanditwas
foundthatricefieldsoftheareastillexhibiteddominant
growthsofbluegreenalgaewithacorrespondinglackof
mosquitolarvaeHoweveradominantgrowth ofToly

pothrixwasnowheretobefoundRatherthefields were

usuallydominatedbygrowthsofvariousspeciesofAna
baenaorbyAulosiraimplexaBornandFlabDiligent
examinationofthesefieldsduringthelateseasonof1952
failedtodemonstratemosquitolarvae

Duringtheseasonsof1952and1953anextensivefield
surveywasundertakeninordertodeterminethedistribu
tionofbluegreenalgalspeciesinricefieldsandtocor
relatewiththisdistributiontheabundanceofmosquito
larvaeOf55ricefieldsexaminedfordominantalgal
typesandforthenumberofmosquitolarvaeatthetime
oftheexamination46fieldswerefoundtosupporta
dominantgrowthofbluegreenalgaeWithoutexception
mosquitolarvaewerevirtuallyabsentinthesefieldsFields
inthesameareabutwhichwerenotdominatedbyblue
greengrowthswerefoundtoproducemanymosquitoes

Inanattempttoestablishthemodeofactioninvolved
inthisrelationshipspecimensofMyxophyceaecollected
fromricefieldsoftheNelsonareaAnabaenaunispora
GardnwereculturedinthelaboratoryMosquitolarvae
weresubjectedtofiltratesoftheculturesundervarying
conditionsandwithsuitablecontrolsThesetestsseemed
toindicatethatthealgainquestionwasproducingsome
watersolublemetabolitewhichwastoxictomosquito
larvae

Withthisencouragementthetaskofidentifyingand
confirmingtheexistenceofsuchasubstancewasassumed
byDrDanielIAmonandDrMaryBAllenoftheDe
partmentofPlantNutritionUniversityofCaliforniaat
BerkeleyTheirworkincooperationwiththewriterhas
metwithproblemsIthasbeenfounddifficulttoconsist
entlyrepeattheexperimentdescribedaboveTheexperi
menthasbeenrepeatedwithsuccessattimesonlytohave
thenexttrialprovetobeacompletefailureObviously
untilitispossibletorepeattheexperimentatwilland
therebybeassuredofthepresenceofthesupposedtoxin
thesubstancecannotbeidentifiedorprovedtoexist

Inmanycasesfielddemonstrationsareasvaluableas
laboratoryanalysesDuring1952attemptsweremadeto
transplantbluegreenalgaefromtheNelsonareatorice
fieldsinPlacerCountywhichwereknownnottosupport
abundantbluegreengrowthsOftheseveralmethods
triedonewassuccessfulThemethodconsistedofharvest
ingricestubblefromaricefieldknowntohavesupported
abundantgrowthofAnabaenathepreviousseasonand
utilizingthisstubbleasaninoculuminthenewarea

Thismethodwasretestedonanexpandedscaleduring
1954Offivetrialsfourweresuccessfulandthefields
inoculatedshowedreducedmosquitopopulationsafter
July15Thecoincidentdeclineinthemosquitopopula
tioninallfieldsindicatedthattheprincipleinvolveddoes
notbecomeeffectiveuntilmidJulyFurtherfieldob
servationsonthissubjecthavesinceconfirmedthis
hypothesis

Withthebackgroundoftheworkpreviouslydonecon
cerningtherelationshipofbluegreenalgaeandricefield

mosquitoestheinvestigationalworkcompletedduring
thericegrowingseasonof1955ispresented

Thesurveyofricefieldsconductedduring1952and
1953whichwasdesignedtocorrelatetheoccurrenceof
dominantgrowthsofbluegreenalgaewithmosquito
prevalencewasinonesenseincompleteEachofthe55
fieldsexaminedwasexaminedonlyonceduringthesea
sonInspectionsoffieldsnotdominatedbygrowthsof
bluegreenalgaerevealedthatmosquitolarvaewere
prevalentintheareasstudiedatthesametimefields
dominatedbybluegreensshowedamarkedabsenceof
larvaeonlyatthetimeofexaminationInviewofthe
numberoffieldsexaminedthissourceoferrorseemstobe
slightNeverthelessworkwascompletedthisseasonwhich
shouldeliminatethispossiblefault

Tenricefieldswerechosenwhichcontaineddominant
growthsofAnabaenasporAulosiraspThesealgaewere
genericallydeterminedbymicroscopicexaminationinthe
fieldbythewriterAllfieldswereinspectedforthepres
enceofmosquitolarvaebydippingattwoweekintervals
beginningJuly11955andcontinuinguntilthefields
weredrainedSeptfto15Allfieldswereexamineda
totalof5timesduringthisperiodInspectionsconsisted
ofdippingthroughoutseveralchecksandnolessthan
50dipsweretakenateachinspection

Thefieldswerelocatedasindicatedinthefollowinglist
andthedominantgenusofalgalgrowthassociatedwith
eachfieldisnamed

YubaCounty
1 T16N

2 T16N

3 T16N

ButteCounty
4 T19N
5 T19N

6 T19N

7 T19N

8 T19N

9 T19N

10 T2ON

R4E S20 ss3 Anabaena

R4E S5 ss3 Aulosira

R4E S5 ss4 Aulosira

R2E S18 ss4 Anabaena

R1E S13 ss3 Anabaena
R1E S15 ssl Anabaena

R1E S10 ssl Anabaena

R1E S3 ss1 Anabaena
R2E S35 ss2 Aulosira

R1E S27 ss4 Aulosira

InallcasesthesefieldscontainedafewlarvaeofCulex
tarsalisCoqduringthefirstfewdaysofJulyAfterJuly
15nolarvaecouldbefoundinthesefieldsdespiteveryin
tensivedippingFieldsusedasacomparisonwhichsup
portedabundantgrowthsofvariousgreenalgaewere
locatednearbySikofthefieldsdescribedabovewere
utilizedasstudyplotsfortheexperimentalworkreported
belowandthechartspresentedillustratelarvaloccurrence
inthefieldsduringthe1955season

Thequestionofwaterqualityassociatedwithblue
greendominancehasbeenconsideredDuring1952ex
tensiveanalyseswerecompletedbytheSanitationLabor
atoryoftheCaliforniaStateDepartmentofPublic
HealthTheseincludedchemicalandspectrographictests
forthepresenceofthefollowingsubstancesChlorides
NitratesNitritesBoronArsenicAluminumPhos
phatesSeleniumCalciumFerricandFerrousIron
MagnesiumManganesePotassiumCopperSilicon
ZincLeadAntimonyBariumBismuthCobaltLithium
MercuryMolybdenumStrontiumTinExceptfor
minutequantitiesofChloridesNitratesandNitrites
PhosphatesCalciumMagnesiumSiliconandLeadthe
testswerenegativeIthasbeendemonstratedbythewrit



erandotherworkersthatthereislittledirecteffectlikely
fromthepresenceofthesesubstancesGerhardt1952
SeniorWhite19261928Beattie1932Buxton1934

Thequestionoforganicpollutionassociatedwiththe
presenceofbluegreenshasbeenconsideredConsiderable
workhasbeendoneontheoccurrenceofvariousspecies
ofmosquitoesinwaterscontainingvaryingdegreesof
organicmaterialsInconsideringtheproblemthequestion
soonarisesWhatcriteriacanbeusedtomeasurethede

greeoforganicpollutionAfterconsideringtheworkdone
bySeniorWhiteBeattieBuxtonWilliamson1928
andothersitistheopinionofthewriterthatthecon
centrationoforganicnitrogenousmaterialsdissolvedin
thewaterofthehabitatisperhapsthemostsignificant
factorDatawerecollectedthisyearfromsixricefields
representingvariouspossibleconditionsoforganic
pollution

Abriefdescriptionofthefieldsandtheconditionsper
tainingtothemfollows

RicetonNo1ricefieldLocationButteCountyT
19NR2ESect35sslDominantalgalgrowth
variousgreenalgaeespSpirogyraHydrodictyon
WaterfromWesternCanalsourceFeatherRiver
Fertilizerappliedammoniumsulfateat150lbsper
acrebroadcastfromaircraftafterseedingandflood
ing

2RicetonNo2ricefieldLocationButteCountyT
19NR2ESect35ss3Dominantalgalgrowth
AulosiraspbluegreenWaterfromwellsFer
tilizerappliedammoniumsulfateat150lbsper
acrebroadcastfromaircraftafterseedingandflood
ing

ButteCreekNo3ricefieldLocationButteCounty
T20NR1ESect27ss4Dominantalgalgrowth
AnabaenaspbluegreenWaterfromwelland
fromWesternCanalFertilizerappliedammonium
sulfateat150lbsperacmebroadcastbyaircraftafter
seedingandflooding

4ButteCreekNo2ricefieldLocationButteCounty
T20NR1ESect26ss3Dominantalgalgrowth
variousgreenalgaeespSpirogyraUlothrixWater
fromButteCreekFertilizerappliedammonium
sulfateat200lbsperacrebroadcastfromaircraft
afterseedingandflooding

BiggsricefieldLocationButteCountyT18NR
2ESect9ss4DominantalgalgrowthNostoca
bluegreenwhichisconsideredbythewritertobe
harmlesstomosquitolarvaeFertilizerVetch
covercropdiskedbeforeplanting

6SmithricefieldLocationButteCountyT20NR
2ESect32ss4WaterfromWesternCanalDom
inantalgalgrowthvariousgreensespHydrodict
yonSpirogyraItshouldbenotedthatthisricefield
hasbeenstudiedfor4consecutiveseasonsDuring
1952and1953itsupporteddominantgrowthsof
AnabaenaunisporaDuring1954thefieldwasout
ofriceproductionandwassowedtoacovercropof
vetchDuring1955thefieldwasputbackinrice
andthealgalflorachangedFertilizernoneother
thanthevetchwhichwasdiskedunderbeforeplant
ingandflooding

1

3

5
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Watersamplesweretakenfromeachofthesefieldson
aweeklybasisandtheamountoforganicnitrogenand
ammoniawasdeterminedbytheSanitationLaboratory
oftheStateDepartmentofPublicHealth

Larvalpopulationsweredeterminedbydippingona
triweeklybasis

Resultsoftheseasonsstudiesarepresentedintabular
formbelow

Ave

Date RNHMg1NHalarvae
dip

Ave
RNHNHa larvae

dip

71955 048 004 090 056 006 000
72655 044 006 053 044 000 001

8255 052 000 040 048 001 000
8955 050 010 040 040 000 000
81555 032 000 023 048 000 000
82355 060 000 010 040 000 000
83055 032 000 006 032 001 000
9655Drained 056 000 000
91355 072 002 000

Average 04540028 03740484001 0001

ButteCreekNo1

Ave
Date RNHNHalarvae

dip

RicetonNo2

ButteCreekNo2

Ave

RNHaNHalarvae

dip

71955 032 006 030

72655 040 000 000 036 008 060
8255 048 000 000 064 000 020
8955 060 010 000 040 000 136
81555 040 001 000 032 000 226
82355 050 000 000 050 000 060

83055 032 000 000 036 002 040

9655 072 016 000 080 016 016

91355 Drained 064 002

Average 0488 0038 000 0482 0037 0735

Date Smith I Biggs

71955 096 004 030 056 004 000
72655 080 004 020 056 002 020
8255 072 001 030 080 002 163
8955 060 000 156 080 000 433
81555 040 000 333 040 002 363
82355 040 000 793 050 000 300

83055 032 000 086 040000 140
9655 072 016 106 072 008 055
91355 072 001

Average



Ascanbeseenbyanexaminationofthechartspre
sentedthereisnosignificantdifferenceintheamountof
organicnitrogenousmaterialdissolvedinthewaterof
fieldssupportingdominantgrowthsofbluegreenalgae
RiceNo2andButteCreekNo1andthosesupporting
variousgreenspeciesRicetonNo1andButteCreekNo
2Howeversomedifferencecanbenotedbetweenfields
havingbeenfertilizedwithammoniumsulfateandthose
whichsupportedaleguminouscovercroptheprevious
winterwhichthenservesasthenitrogensourceforrice
cultureBiggsricefieldandtheSmithricefieldbothhad
vetchcovercropswhichwerediskedunderthesoilbefore
plantingBothofthesefieldsshowarelativelyhigher
concentrationofnitrogenousmaterialthandotheothers
studiedandbothproducedthemostmosquitoesthrough
outtheseasonItwouldseemthatthehigheramountof
nitrogenousmaterialfavorsthegeneralproductivityof
thehabitat

OfparticularinterestistheSmithricefieldThisfield
hasbeenobservedfor4riceseasonsDuring1952and
1953thefieldsupporteddominantgrowthsofAnabaena
andmosquitoeswerenotablyabsentfromitDuring1954
thefieldwasallowedtoliefallowwithacovercropof
vetchDuring1955thefieldwashighlyproductiveofmos
quitoesanditsalgalflorachangedtoincludeavarietyof
greenformsSinceobviouslynothingwaschangedinthe
fieldotherthantheformofnitrogensupplieditwould
seemthatthelackofavailablenitrogeninthewaterof
thericefieldfavorsthedominationoftheenvironmentby
bluegreenalgaeThishypothesisfitswithwhatisalready
knownconcerningthephysiologyofmanybluegreens
ManyspeciesoftheMyxophyceaeespeciallysomespecies
ofAnabaenapossesstheabilitytofixatmosphericnitro
genandthussatisfytheirowngrowthrequirementsThe
greensontheotherhandmusthavenitrogenavailable
totheminotherforms

DiscussionofthePresentEvidenceConcerningtheRe
lationshipofBluegreenAlgaeandRiceFieldMosquitoes

Inreviewthefollowingstatementsaresupportedby
experimentalandobservationalevidence

BluegreenalgaeoccurcommonlyinCaliforniarice
fieldsasdominants

Whendominantcertainspeciesareassociatedwith
anabsenceofmosquitolarvaeintheenvironment
Considerableindirectevidenceindicatesthatthere

isacauseeffectrelationshipbetweenthepresenceof
bluegreensandtheabsenceofmosquitoes

4Someexperimentalevidenceexistswhichseemsto
indicatethatametabolitemaybeproducedbythe
bluegreensstudiedwhichistoxictomosquitolarvae
Thepresenceofsuchatoxicmetaboliteremainsto
bepositivelydemonstrated
Themodeofactionofthebluegreenalgaeinrender
ingafieldfreeofmosquitoesmaybethatofarepel
lentfactorratherthanoraswellasatoxicant
Bluegreenalgaearenotindicativeofafoulwater
conditioninricefields

Bluegreenalgaemaytendtooccurmorefrequently
inricefieldspoorlysuppliedwithnitrogen

Withthesefactorsinminditisthewritersopinionthat
therearethreepossibleexplanationsfortheobserved
phenomena

5

6

7

Bluegreenalgaeofcertainspeciesmayproducetoxic
metabolitieswhicharetoxictomosquitolarvae
Bluegreenalgaemayproducesubstancesorarein
dicativeofsubstanceswhichadultfemalemosquitoes
findtoberepellent
Bluegreenalgaemaybeassociatedwithacondition
ofgenerallowbiologicalproductivityprobablydue
tothelackofavailablenitrogen

Itshouldbepointedoutthatanycombinationofthese
separatefactorswouldofcourseachievethesameresult
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OBSERVATIONSONASSOCIATION
OFBLUEGREENALGAEWITHANOPHELINES

BPNEOOYANDPKACHROO

InapreviousnoteKachroo1955afewobservations
onantilarvalactionofbluegreenalgaewererecorded
ThepresentnotedealswitheffectsofOscillatoriaand
Anabaenaontherateofemergenceunderlaboratorycon
ditionstheirassociationwithvariousanophelinesunder
naturalconditionsasdeterminedbystraycatchesatvar
iouslocalitiesandthedependenceoflarvaeonblue
greenalgalfoodasindicatedbytheirgutcontents
1RateofemergenceAfewcommonalgaewerecol

lectedfromthelocalpondsandgrownintapwaterin
largeglassjarsEqualnumbersofeggsorfirststagelarvae
werelatertransferredintoeachjarandthelattercovered
withamosquitonetTimeofhatchingof1st4thstage
larvaepupaeandtheemergenceofadultswasrecorded
asalsothepresenceoflarvaeetcTableI

MalariaResearchLaboratoryDamodarValleyCorporation
BurdwanIndia



TABLE1 RATEOFEMERGENCEOFSOMEANOPHELINESINBLUEGREENALGAEUNDER

LABORATORYCONDITIONSAUGOCT1955

Spsof
anoph
eline

1annu
laris

Duration

ofexperi
ment

2sub Aug811 Same

pictus

3sub Sept2 Oscillatoria

pictus princeps
Vauch

4philip Sept22 Anabaena

pinensis Oct1124 flosaque

5palli Oct1030 Oscillatoria

dus princeps

OtheralgaeusedwereSpirogyraCladophoraCharamixedalgae Pithophora

TABLEIIASSOCIATIONOFSOMEANOPHELINESWITHBLUEGREENALGAEDOMINATED

VEGETATIONINNATUREDURINGSEPTOCT1955

Dateof Breedingpool Natureof Vegetation
observation locality water

Sept27 Pond1

Nandipur

Oct12 Pond1

Maheswarpur

Oct18 Baganpukur
Krishanpur

Telipukur
Krishanpur

Oct19

Algae
used

Aug4 Anabaena

flosaque
Lyngbya
Breb

Talpukur
Babla

Munshipukur
Galsi

Clear

If

If

ItwillbeseenfromtheabovetablethatAnabaena

flosaqueappearstobemoreinhibitorythanOscillatoria
princepsItmaybementionedherethatpHandtempera
turewerenearlythesameinalltheexperimentsandthat
changesinpHbelow6andabove8wereequallyinhibi
toryeventhoughthefoodprovidedwasSpirogyrausu
allyapreferreddiet
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AlllocalitiesoccurwithindistrictBurdwanofWestBengalIndia

Presenceoflarvae

Positivefor2daysdoubtful 0 30
lateralldeadwithin7days

Positivefor2daysdoubtful 0 2060
lateralldeadwithin8days

Positivefor6days1stemerg 6 1125
enceafter10days

Upto30daysstilleggs 0 4050

Positivefor2daysnonereached 0 Notnoted

maturity

Anopheline
spsand
number

Oscillatoria hyrcanus5
amphibiaAnabaena barbirostris4

spsgrass varuna

Anabaenasphaerica hyrcanus5
Pistiastratioites

Oscillatoria hyrcanus15
splendidaPistia

Anabaenasphaerica hyrcanus8
PistiaNeptunia
oleracea

EMERGENCE
Inblue Inother

greenalgae algae

Anophelinesfrom
acornerwithout

bluegreenalgae

Notnoted

hyrcanus22

Notnoted

hyrcanus8

hyrcanus7Oscillatoria hyrcanus3
princepsPistia

Phormediumsps hyrcanus6 Notnoted

Limnanthemum
indicum

2Itwaspossibletodeterminetheanophelinepopula
tionsinafewpondswithdominantbluegreenalgalflora
ratheruniformlyassociatedwithPistiastratioitesStray
catchesweretakeninsuchpondseachcatchbeinga
totalof25standarddipswithafryingpan8inchesin
diameterandabout2inchesdeeponceamonthThe
mostpredominatinganophelineassociatewasAhyr



TABLEIIIGUTCONTENTSOFANOPHELINE
LARVAEFROMBLUEGREENALGAE

DOMINATEDPOOLScfTableII

FROMBANGANPUKURKRISHANPURa

Speciesand
sizeoflarvae

c

Ahyrcanus 150
Abarbirostris 105
Avaruna 10

41x031mms

Speciesand
sizeoflarvae

FOODNumberofindividuals
Bluegreenalgae Otheralgae

Ahyrcanus
161x03mms 0 325

Thefirstmeasurementgiveslengthoflarvathesecond
thebreadthofhead

252x029mms 155
345x029mms 195
45x031mms 0

b FROMTALPUKURBABLA

FROMPOND1NANDIPUR

a FROMPONDMENECHOTKAND

b FROMPONDPHILIPPINENSIS
CHOTKAND

50 15

300

278
683

Ahyrcanus
171x042mms 250 306
247x037mms 257 502

263
428

23

TABLEIVGUTCONTENTSOFANOPHELINE
LARVAEFROMPOOLSWITHINSIGNIFICANT

BLUEGREENALGALFLORA

BLUEGREENALGAEOTHERALGAE

FromIncidenceFrom Incidence
Gut innature Gut innature

17x051mms 133 293

Ahyrcanus
26x05mms 107 rare 333verycommon

Aphilippinensis
149x039mms 70 85
248x045mms 160 96
338x035mms 90 22
446x05mms 10 70
551x045mms 30 43
653x038mms
74x045mms 150notcommon39verycommon

canusTableIIgivesadetailedrecordoftheseobserva
tions

3Inconsideringtheamountofalgaefoundinthe
variousspeciesoflarvaedissecteditwaspossibletode
terminethevaluethatbluegreenalgalfoodhasasnutri
tionforlarvaeInplaceswheretheseweredominant a

goodnumberofthemwerenodoubtingestedsincethe
choicewaslimitedandeventhoughtheonlyotheralgae
availablewereunicellularegdesmidsdiatomsspores
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etcandlimitedinnumbertheyconstitutedthemain
foodsupplyTableIIIac

Itmightthusappearthatbluegreenalgaeareavoided
asfaraspossibleyetitwouldbeahastyjudgmenttopre
sumethattheseareuniformlydiscardedAglaceatTable
IVabrevealsthatevenwhentheyarepresentinvery
meagerquantityinabreedingpooltheydoformanin
gredientoflarvalfood thoughinthiscaseitisonlythe
nonsheathedspeciesthatfindaneasyaccesstothegut
Itisobservedthatbluegreenalgaeareassimilatedin
nearlythesamewayasotheralgae

ThanksareduetoDrSribasDasforhiscooperation
andtoMrKBiswasforassistance

LITERATURECITED

KachrooP1955Myxophyceaeaspossibleantilarvalagents
ProcandPapersCalifMosqContAssocInpress

MYXOPHYCEAEASPOSSIBLEANTILARVAL
AGENTS

PKACHROO

InhisinterestingreportonricefieldsofCalifornia
Gerhardt1954givesabriefreviewoftheprevious
worksonthesubjectnotablythoseofPurdy1925and
Bradley1932Thepresentpreliminaryinvestigations
showaconsiderableagreementwiththoseofGerhardt
anditisthoughtworthwhiletopublishthesamefor
mutualbenefitandinformation

Paddyfieldsfallowlandslandspreviouslycultivated
forpaddyandgroundpoolsformedapartofinvestiga
tionsundertheLaboratoryfordeterminationoftheinci
denceandbreedingoftheprobablevectorspeciesof
malariaintheregionincludedwithintheirrigatedarea
oftheDamodarValleyCorporationprojectsNormal
fieldswereselectedforevaluationofanophelinelarvae
andvariousconditionspertainingtopaddyplantswater
andvegetationwererecordedNudipurVillageabout19
mileseastofBurdwanCityprovidedatypicalpaddyfield
whereMyxophyceaeweredominantandnearlysimilar
conditionsprevailedinanearbyfallowlandInthepaddy
fieldforthemostpartcouldbeobservedhugemassesof
Myxophyceaeatplacesformingacloseassociationwith
UtriculariaTherelativeincidenceoflarvaeinthesefields

isfiguredfortheperiodAugustDecember1954Fig1
ThepaddyfielddriedupduringNovemberbutlater
duetoopeningoftheirrigatedcanalwasagainflooded
thelarvaeeventhenkepttheirlowincidenceHowever
thesuddenriseinthefigureonNovember2isexplained
duetothefactthatithadrainedheavilyduringthepre
cedingdaysandthealgaeaccumulatedtowardscertain
cornersandincaseofthefallowlandwerewashedoff
Actuallyoninquiryitwasreportedthatlarvaewerecol
lectedframplaceshavingnoalgaeInthefallowland
thisexplainstheslightlybetterstateofaffairsinthelater
partoftheinvestigationsAstrikingcontrastwasprovided
byanotherpaddyfieldabout mileawayandwithab
senceofbluegreenalgaeHereonaverageacatchfetched
nolessthan12larvaeper25dips

Astudyofthegutcontentsofthevariousanopheline
speciesfromthisregionshowsthatthelarvaedonotshow

MalariaResearchLaboratoryDamodarValleyCorporation
BurdwanIndia



Anopheline
species

Se

Plantspeciesdetected

Nev

apreferenceforMyxophyceanfoodifotheralgaeare
availableButinthesituationswhereotheralgaeare
absentornotavailabletothelarvaethechoicebeing
limitedtheyareforcedtodevourwhatevercomestheir
wayThefollowingtablegivesthegutcontentsofthe
larvaecollectedfrompaddyfieldsatNudipur

TableI Gutcontentsoflarvaefrompaddyfieldsat
NudipurAugustDecember1954

philippinensisCosmariumDesmediumXanthidium
PennulariaFrustulia

pallidus ChlorellaCosmariumXanthidiumEu
astrumSynedraRadiococcusGram
matophoraBacilleriasporesofalgae
andfungi

annularis MelosiraCosmariumCyclotellaPin
nularia

hyrcanust MicrocystisChroococcusGloeotrichia
OscillatoriaChlorococcumSpirogyra
ClosteriumCosmariumPinnulariaCy
clotellaFrustulia

barbirostris OscillatoriaafewcellsPinnularia
NaviculaGhomphronema

fromfieldslackingMyxophyceae
tfrommixedfields

fromfieldswithsame

ThisprobableantilarvalactionofMyxophyceaeis
furtherevidentfromobservationsonTankNoGL39at

PurushaVillageabout19mileswestofBurdwanCity
andanunirrigatedareaThistankshowshardlyany
emergentorfloatingvegetationsaveafewCryptocoryne
plantsandafewgrassesbutontheotherhandharbors
anabundanceofMyxophyceaeDuringtheperiodunder
reviewjust29larvaewerecollectedfromthistankAn
adjoiningtankGL38withsparsefloatingvegetatitonbut
nearlywiththesameextentofMyxophyceaeshowsa

1

AA Set

Figure2

A

I 1

1 i1

jIi
i

comparativelybetterincidenceoflarvaebecausethe
usualpracticeistocollectlarvaeaboutoraroundthe
vegetationEventhenthiscanbeofhardlyanynoteasis
evidentfromFig2
IamindebtedtoDrBPNeogiforresearchfacilities

andencouragementtoDrAKAdhikariandmycol
leaguesforcooperationandtoMrKBiswasforassist
ance

LITERATURECITED
BradleyGH1932Somefactorsassociatedwithbreedingof

AnophelesmosquitoesJAgriRes445381399
GerhardtRW1954RicefieldstudyreportBluegreenalgae

apossibleantimosquitomeasureforricefieldsProc
andPapers22ndAnnConfCalifMosquitoCont
Assoc1954

PurdyWD1925BiologicalinvestigationsofCaliforniarice
fieldsandattendantwaterswithreferencetomosquito
breedingPubHealthBullNo145December1924

Figure1NumberoflarvaecollectedfromNudipurpaddyfields
andfallowlandwithdominantMyxophyceaeforAug
Dec1954

Figure2NumberoflarvaecollectedfromGL38Myxophyceae
tankandGL39PartialMyxophyceaetankatPur
ushaforAugDec1954

FURTHERSTUDIESONTHEEFFECTOF
INSECTICIDETREATMENTONSOME

NATURALPREDATORSINCALIFORNIA
RICEFIELDS

RWGERHARDT

During1954astudyontheeffectofasingleinsecticide
treatmentonthenaturalinvertebratemosquitopredator
populationsinricefieldswascompletedbytheauthor
Gerhardt1954Theobjectiveofthestudywastode
tecttheeffectofatotalremovalofpredatorpressureon
thelarvalmosquitopopulationinricefieldsThedataof
thestudyindicatedthatasinglemassiveinsecticidetreat

AssistantVectorControlSpecialistCaliforniaStateDepartment
ofPublicHealthBureauofVectorControl



mentresultedinthedepletionofboththepredatorand
mosquitopopulationsFollowingthetreatmentboth
populationsrecoveredbutthenumbersofmosquitolarvae
inthetestplotexceededthoseofanuntreatedcontrol
plot

Aswasstatedinthe1954reportEcologicalexperi
mentsofthistypeneedtoberepeatedinsuchamanner
astoyieldinformationontheeffectsofinsecticidesas
theyarenormallyappliedinabatementwork

Larvicidingoperationsarenotconsideredtobeeco
nomicalinricefieldsbymostmosquitoabatementagen
ciesHoweverlarvicidingisundertakenincertaincir
cumstancesFrequentlyDDTwettablepowderisapplied
withtheseedriceatthetimeofsowingSperbeck1949
Portman1952Somelarvicidingwithliquidspraysor
granularformulationsisdonenearthecloseoftherice
growingseasontoreducethelatebroodofAnopheles
freeborniAitkenwhichemergesfromCaliforniarice
fields

Thepresentstudyfallsintotwophases
1Observationsoftheeffectsofseeddusttreatmentsde

signedtocontrolearlylarvaeandortadpoleshrimp
2Evaluationoftheeffectofinsecticidetreatmentapplied

byhandusingconcentrationsofinsecticidesandtech
niquescommonlyconsideredtobestandardpractice
withmosquitocontroloperators
Unfortunatelyitwasnotpossibletoobservetheeffects

ofanaerialapplicationofspraymaterialdonebyan
abatementdistrictthisyear

PHASEONEObservationsontheeffectofseeddust
treatment

DuringJune1955tworicefieldslocatedinYuba
CountyTownship15NRange4ESection6 were

treatedwithwettableDDTdustappliedwithriceseed
byaircraftOneofthesefieldsreceivedthedust ononly
halfofitsareaAnotheradjacentricefieldwhichreceived
notreatmentwaschosenasacomparativeexampleOb
servationsontherelativeabundanceofpredatorspecies
NotonectidaeDytiscidaeandnaiadsofOdonataand
mosquitolarvaeweremadeatweeklyintervalsafterthe
treatmentsThenumberfoundinthetreatedhalfofthe
ricefieldwhichreceivedDDToverhalfofits areawere

comparedwiththenumbersfoundintheuntreated area

ofthesamefieldLikewisethepredatorandmosquito
populationsofthefieldwhichwascompletelycovered
withtheDDTdustseedtreatmentwascomparedwith
anadjacentfieldwhichreceivednoinsecticide

ResultsanddiscussionAtthetimeofDDTapplica
tionfewaquaticmosquitopredators ormosquitolarvae
couldbefoundinanyofthestudyplotsWithin two

weeksafterthetreatmentsnotonectids werenumerous

inallstudyplotsandmosquitolarvaeCulextarsalis
CoqwereeasilyfoundNosignificantdifferencesinthe
relativenumbersofmosquitolarvaeoraquaticpredator
speciescouldbedetectedinthetreatedoruntreated
areas

PHASETWOObservationsonspraytreatments
MethodsStudyplotswereestablishedin aricefield

nearDavisCaliforniaYoloCountyTownship9N
Range2ESection28Threestudyplots werelocated

withinportionsofthefieldTheseplotsrepresentedthree
differentpredatormosquitorelationships

Plot1wascharacterizedbyamoderatepopulationof
bothmosquitolarvaeandpredatorsDytiscidaeNoto
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nectidaeandnaiadsofOdonataThisplotreceivedthe
insecticidaltreatments

Plot2wascharacterizedbymoderatepopulationsof
predatorsandmosquitoesTheseasonalaverageforthe
predatorsusedasanindexwasabout12persweepGer
hardt1954whilemosquitolarvaeaveragedabout14
perdip

Plof 3wascharacterizedbyahighpredatorpopula
tionandcorrespondinglylowmosquitopopulationPred
atorsaveragedabout28persweepseasonallyandmos
quitolarvaeaveragedabout04perdip

Plots2and3werenottreatedwithinsecticides
duringthestudy

Allplotswereapproximately14acreinsize
OnJuly11955Plot 1wastreatedwitha05

DDTwateremulsionsprayappliedbyhandwitha3
gallonpressurespraycanTheapplicationratewasap
proximately14lbacreThistreatmentwasentirely
unsuccessfulkillingneitherthemosquitolarvaemostly
4thinstarsnortheinvertebratepredators

Tendayselapsedbeforetreatmentwasagainat
temptedDuringthistendayperiodthemosquitopopu
lationincreasedfrom1perdipto18perdip

20

19

18

17

16
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14

13

12

11
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8
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5

4

3

Gerhardt InsecticidesPredators

STUDYPLOT1

t

10 20 3010 20 30

July Aug

Larvadip
Predatorsswop

OnJuly111955plot 1wasagaintreatedusinga
1JwateremulsionsprayofDDTTheapplicationrate
wasapproximately lbperacreDistributionofthe
spraywasaidedbyalightwindandappearedtobe
satisfactory



ResultsTheDDTapplicatitonusinga1water
emulsionsprayresultedinvirtuallycompletedepletion
ofboththemosquitolarvalpopulationandthepopula
tionsoftheinvertebratepredatorspeciesbeingusedas
anindextopredatorpressure

WithinthreedaysJuly13firstinstarlarvaewere
againfoundinstudyplot1

Notonectidswerereestablishedinthehabitatafterone
week

Between15and20daysafterthetreatmentboththe
larvalandpredatorpopulationsincreasedsharplyHow
everthelarvalincreaseinpopulationbyfarexceeded
theincreaseinthenumbersofpredatorsFollowing
emergenceofthebulkofthemosquitoesbothpopulations
declined

Thegraphspresentedbelowbestrepresentthepreda
torlarvalpopulationrelationships
Discussion

Examinationofthepopulationsgraphsrevealsthree
separatemosquitopredatorrelationships

Studyplot2illustratesanapproximatebalancebe
tweennumbersofmosquitolarvaeandnumbersof
predators

STUDYPLOT2
8

7

5

4

3

2

Larvaedip
Predatorssweep

102030102030

July Aug

Studyplot3illustratestheeffectofahighpredator
populationwhichresultsinaloweredmosquitopopula
tion

STUDYPLOT3

Larvaedip
Predatorssweep

102030 102030

July Aug

Studyplot1illustratestheeffectoftemporaryre
movalofpredatorsfromtheenvironmentwhichresults
inatemporaryincreaseinthemosquitopopulationThe
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predatorpopulationquicklyreestablisheditselfbuta
balancewasnotregainedbeforelargenumbersofmos
quitoesemerged
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ienceintheUseofAircraftinMosquitoControlPro
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MrTGRaley Theyareofcourseallonlyableto
giveyouthehighlightsoftheirworkandasIremarked
earlierthefullreportswillbepublishedintheproceed
ingsandtheywillbeoutEdindicatesaroundApril15

OurnextspeakerRichardCHusbandsBureauof
VectorControlFresnoSignificantDevelopmentsfrom
StudiesRelatingtoMosquitoProductioninIrrigated
Pastures

DickHusbands

SIGNIFICANTDEVELOPMENTSFROMSTUDIES

RELATINGTOMOSQUITOPRODUCTIONIN
IRRIGATEDPASTURES

RICHARDCHUSBANDS

Significantdevelopmentsfromstudiespertainingto
mosquitoproductioninirrigatedpasturescanberelated
toallphasesofoperationalmosquitocontrolInorderto
discusstheserelationshipsthesubjectmatterhasbeen
dividedintothefollowingimportantelementsprogram
planningchemicalcontrolsourcereductionmosquito
surveillanceandnewapproachestocontrol

ProgramPlanning
Ecologicalinformationhasthepotentialofcontribut

ingsignificantlytooperationalprogramplanningFor
exampleprogramsshouldconsiderspeciescontrolThe
lifehistoriesofeachspeciesofmosquitoisinfluencedby
amultitudeoffavorableandunfavorableelementsinits

environmentInirrigatedpasturesforexampledevelop
mentratesofbothpestandvectormosquitoesareinflu
encedbytemperatureToproduceadultmosquitoessuc
cessfullywatermustremainstandingforspecificmini
mumperiodsoftimedeterminedbytemperatureThere
forewithproperwaterapplicationrecordstemperatures
canbeusedtodeterminethetimewhencontrolshouldbe

initiatedinthespringforeachindividualpasturehow
frequentlyeachpasturemustbetreatedandwhena
specificpastureisnolongerasourceofadultmosquitoes
2Baseduponoperationalexperiencesirrigationrec
ordsandspeciesgrowthtemperaturerelationshipscan

AssociateVectorControlSpecialistBureauofVectorControl
CaliforniaStateDepartmentofPublicHealth



besuccessfullyusedasabasisforefficientprogramplan
ningandmodification

Ithasbeenpointedoutthatpasturedeteriorationwill
leadtoincreasedmosquitoproblemsAspasturesdeterio
ratetherelativeproportionsofspecieschangeThis
changeresultsinanincreaseinvectorspeciesBased
uponthisknowledgeprogramplanningcantheninclude
theincreasingorchangingproblembasedupontheage
andconditionsofmosquitoproducingpasturesineach
areaFutureneedscanbeprojectedandplannedfor
andtheurgencyforremedialmethodssuchassource
reductioncanbebroughttotheattentionofboardsof
trusteesagriculturalinterestsandthegeneralpublic
Theprocessesneededtoachievethisendaretherefore
dependentupontechnicalmeasurementsbiologicaldata
andtheskilleduseofspecialiststrainedinmosquito
agriculturalecology

ChemicalControl

Importantdevelopmentsfromstudiesrelatingtomos
quitoproductioninirrigatedpasturesthathavecontrib
utedtotheefficiencyofchemicalcontrolcanbecited
Timingofmosquitocontrolinindividualfieldscanbe
determinedbytherateofaquaticdevelopmentThe
relationshipbetweenAedesandCulexspeciesdevelop
mentshouldbetakenintoconsiderationforadequate
controlofbothspeciesThelengthoftimewaterremains
pondedinindividualfieldsshouldbeconsideredas
wellasfieldtemperatureinordertodetermineiffield
treatmentforCulexspeciesisnecessaryThebiological
dataneedtodeterminethesefactorshavebeencontrib
utedbytheirrigatedpasturestudies

Anadditionalandrecentcontributionhasbeenthe
determinationoflarvalmigrationduringirrigationDe
ductionwouldindicatethatlarvaearetransferredfrom
oneendofaborderstripchecktoanotherbywatermove
mentLarvaehatchingduringthefirsthourofwater
applicationwouldthereforeenduptosomedegreein
thetailwaterInMercedduringthe1955studythishas
notbeenthecaseVeryfewlarvaeweretransferredby
watermovementduringtheperiodwhenwaterwas
advancingandflowingthelengthoftheborderstrip
Thegreatestmigrationoccurredduringtheperiodof
recessionwhenpondswereformedandthelarvaemoved
intopondingareasThereforeundermanyconditionsthe
rateofwaterapplicationsandthelengthoftheborder
stripwilldeterminetheageoflarvaewithineachpart
oftheirrigatedstripDippinglarvaeonlyatthetailend
ofthefieldwillnotalwaysshowthestageofdevelopment
orthepotentialofadultmosquitoemergenceindifferent
partsofthefieldorborderstripIthasbeenshowninthe
1955Mercedstudythatadultproductionintheupper
halfofthefieldwasincreasedduringaperiodofextended
waterapplicationandthegreatestnumberofadultspro
ducedbytheborderstripwasfromtheupperhalfofthe
fieldChemicaltreatmentthereforeshouldbeappliedto
takeintoconsiderationtheLessobviouspondingareas
withinthefield

Thissuggeststhatchemicalcontrolshouldbetailored
forthelarvaldistributionpatternForexampledrip
barreltreatmentoftheupperhalforthirdofthefield
couldpossiblybecomeaneconomicaloperationinthose
pastureswherewaterapplicationratesorlengthofrun
warrantssuchtreatment

Futureworkonthecontrolofmosquitoovabychemi
calmeansisalsoinfluencedbythisinformationAneval
uationofindividualpastureswillshowthe presenceor
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absenceoflarvaltransportationormigrationIntheab
senceoflarvalmovementthereductionofovabychemi
caltreatmentonlyintheareasofpotentialadultproduc
tionwouldleadtocompletefieldcontrolThiswould
reducecostandcouldresultinaneconomicalovicidal

operation

SourceReduction

Significantcontributionstosourcereductionplanning
haveresultedfromrecentexplorationworkThecoopera
tivestudywithARSUSDAinMercedCountyhas
demonstratedtherelationshipbetweenirrigationeffici
encyandmosquitoproductionSurfacewaterfromirriga
tionsthatproducemosquitoescangenerallybeattributed
toinefficientirrigationmethodspoorlandpreparation
andimpropercattlemanagementMuchoftheexcess
surfacewaterthatispresentonfieldsandremainsstand
inglongenoughtoproducemosquitoescouldbeavoided
byincreasingtheefficiencyofwatermanagementOn
fieldswhereirrigationefficienciesareextremelylowa
partialimprovementinefficiencymayresultinanincrease
inAedesproductionandareductioninCulexspecies
AsefficienciesarefurtherimprovedAedesproduction
willbereduceduntilallmosquitoesareeventuallyelim
inatedTheinterrelationshipbetweensoilfactorscli
maticfactorsandwatermanagementpracticesmustbe
takenintoconsiderationatalltimesThesefactorshave

beenexaminedcriticallybytheirrigatedpasturemos
quitoecologyunitandhavebeendiscussedindetailin
severalpapersoneofwhichispublishedintheProceed
ings1Futureprogressinsourcereductionthrough
watermanagementwillbefacilitatedbyabroadaccept
anceandapplicationoftheseprinciples

MosquitoSurveillance
Recentstudieshavingabearingonmosquitopopula

tionmeasurementandsurveillancehavebeenlimitedto

aquaticformsTheimportanceofthesurvivalofpupae
inpasturesduetostrandinghasbeenpointedoutAdult
emergencecanoccurinareaswherewaterremainslong
enoughtoproducepupaeDuringthesummerthelast
24to48ormorehoursoftheaquaticcyclecanbespent
inthepupalstageThisreducesthetimewatermust
remainstandinginordertoproduceadultsMeasure
mentsoflarvaldensitiestodetermineadultproduction
musttakethesefactorsintoconsideration

Therelativeproportionofaquaticstagestakenduring
samplingistheoreticallyrelatedtothepotentialofafield
toproduceadultmosquitoesTothemeasurementpro
gramthishypothesiscanbeusedasaguideinevaluating
adultproductioninthefieldbylarvaldippingDuring
thesummerof1955workwasconducteduponthe
problemsoflarvalsamplingPreliminaryresultsindicated
thateachseparateecologicalsituationmustbetaken
intoconsiderationinordertoobtainanadequateor
representativesamplefromborderstripsMuchmore
workisneededonthisproblembeforeitstruesignificance
canbeexploited

Larvaldistributioninpastureborderstripswerealso
examinedduring1955Intheareasstudiednosignificant
larvalmigrationortransportationwasfoundInother
casesthemovementoflarvaebytheflowofwaterhas
beenrecordedEachpasturethereforerepresentsaspe
cificconditionThisissignificanttothemeasurementof
aquaticstagessincenogeneralrulecanbecitedbased
upontheinfluenceofwaterflowfieldtopographyand
climateuntilmoreworkhasbeendoneonthissubject
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Ithasalsobeenpointedoutthatthereisagreatpo
tentialvalueinsamplinglarvaeinfieldswhereadult
productiondoesnottakeplaceSuchfieldsrepresenta
measureoftheinfluenceordegreeofadultmosquito
controlinsurroundingareasCarefullyarrangedsamples
primarilyfordensitiesofearlyinstarsshouldovera
periodofyearsindicatethedegreeofcontrolpracticed
insurroundingareasReseedingofthesenonproducing
fieldsbymigratingadultswouldbethebasisandreason
forsuchacomparison

Anadditionalstudytheresultsofwhichhavebeen
usefultothemeasurementprogramisthesupplementary
evaluationofmethodsofusingnontechnicalpersonnel
withtheguidanceoffieldentomologiststosortandeval
uatemosquitocollectioristakenfromlighttrapsThis
workwascarriedonduring1950underthedirectionof
MrDeedCThurmanandhasbeenreportedinmimeo
graphedform4totheagenciesinvolvedinmosquito
controlprogramsinCaliforniaThesignificanceofthis
contributionisattestedbyitspresentapplicationbymany
districts

NewApproaches
Treatingmosquitoeggsbychemicalsorsubjecting

themtoinducedenvironmentalchangesrepresentpoten
tialmethodsofmosquitocontrolThesehavebeenin
vestigatedasneworundevelopedcontroltechniquesSo
littleisknownabouttheprocessesthatinfluenceorpro
tecteggsinnatureitcanbesurmisedthatthestudyof
thesefactorsmayprovidecluestonewcontrolmethods

Theprincipaldevelopmentsinthisfieldarethose
relatedtoadvancesinthestudyoffactorsinfluencing
eggsconditioningandhatchingThisstudyhasprogressed
beyondthestageoftrialanderrormethodsBymeansof
carefullyplannedlaboratorymeasurementsindividual
factorsarebeingexaminedandinterestingresultshave
beenobtainedAedesnigromaculisLudloweggshave
receivedfirstattention

Significantresultsinthisstudyhavebeenrelatedto
moistureandtemperaturefactorsandperiodsduring
whichthesefactorsoperate3Bythemanipulationof
thesefactorswithingeneticlimitationsvariousdegrees
ofresponsecanbeproducedAsourunderstandingof
thesephenomenabecomesmorecompletetheirapplica
tiontonaturalorartificialcontroltechniquescanbe
elucidated

Conditionswhichresultinquiescentordormantma
tureeggswhichwillnothatchwhenfloodedmaypro
videeggsforoverwinteringeggsthatsurviveinunculti
vatedunfloodedfieldsandeggswhichaccumulateto
producemajorincreasesinAedespopulationsinlate
summerperiodsThefactorsthatrecondititontheseeggs
tohatchorinfluencetheirsurvivalinthelaboratoryare
thereforeequallyimportantindetermininghowmany
willhatchorsurviveinnature

Eggsthatwillhatchimmediatelywhenfloodedare
equallyinterestingTheunderstandingofconditionsin
naturethatwilldeterminehowmanyeggswillenterthis
stateisdependentuponlaboratoryfindingsofconditions
whichproducethisreactionIfconditionscouldbede
velopedinthefieldthatwouldcausehatchingwithout
producingadultswewouldhaveanavenueforcontrol
byreducingeggdensitiesThiscouldbeinitiatedinthe
springorduringperiodsofcontrolledlowwaterapplica
tion

Eggshavebeenproducedbylaboratoryconditioning
whichblocktheentranceofchemicalsorbyfurther

conditioningwillallowmaterialsotherthanwaterto
enterThedevelopmentofovicidesmaybedependent
uponanunderstandingofthisphenomenon

Ingeneraltheresultsobtainedfromthestudyofmos
quitoeggshavebeenverypromisingandshouldeven
tuallyleadtothesuccessfulapplicationofthisknowledge
tomosquitocontrolproceduresMuchremainstobe
donehowever

Conclusion

Theprogramdevotedtothestudyofmosquitoesand
theirenvironmentinirrigatedpastureshasendeavored
tocoverawidefieldofapplicationAtthesametime
thisprogramhasnotignoredtheneedforbasicknowl
edgeuponwhichtobuildcorrectinterpretationsFuture
workwillsupportanddemonstratethevalueofthese
interpretationsandshouldresultinpracticaloperational
knowledgewhichcanbeappliedinthecontrolofmos
quitoes
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MrTGRaleyThankyouDickIsincerelyhope
thatatournextconferencewecanhaveafullsessionfor

presentingthistypeofwork
OurnextspeakerNormanAMacGillivrayAgricul

turalResearchServiceUSDepartmentofAgriculture
MercedCaliforniaWaterManagementanditsRela
tionshiptoMosquitoProductioninIrrigatedPastures

Norman

WATERMANAGEMENTANDITSRELATION
SHIPTOMOSQUITOPRODUCTIONIN

IRRIGATEDPASTURES

NAMACGILLIVRAYANDRCHUSBANDS

Acomparativestudyestablishedin1954betweenthe
AgriculturalResearchServiceUSDAandtheBureauof
VectorControlCaliforniaStateDepartmentofPublic
Healthdesignedtoinvestigatetherelationshipbetween
irrigationpracticesandmosquitoproductionwascon
tinuedduringthe1955irrigationseasonIthasbeen
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January1617and181956Stockton
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foundthatmosquitoproductioncouldbecorrelatedwith
irrigationapplicationefficiencyonthoseirrigatedpastures
havinglowintakeratesoilsDavisandHusbands1954
Theworkin1955wasdirectedtowardfurtherexamina

tionofthisrelationshipandalsototheinvestigationof
thevariousinterrelationshipsbetweenthefactorswhich
contributedtoirrigationapplicationefficiencyandalso
influencedmosquitoproduction

Irrigationpracticeswereevaluatedontwoirrigated
pastureslocatedneartheCityofMercedinCalifornias
SanJoaquinValleyFieldswereselectedtorepresent
conditionsthatreflectedbetterpasturemanagement
Areasselectedforstudyweretypicalborderstripsona
singlesoiltypeThesesoilswere1Kelloggpasturea
WymanClayLoamoverYokohlHardpanthisisa
heavysoilofrelativelylowinfiltrationrate and2
MoylepastureaHoncuttLoamthisisadeepalluvial
soilcharacterizedbygoodtextureandalowintakerate
MostsoilsoftheHoncuttseriesaredevotedtoorchards
andotherdeeprootedcropsItwasselectedtodemon
stratetherelationshipbetweenirrigationpracticesand
mosquitoproductionunderwhatwouldbeconsidered
nearlyidealsoilconditionsinthisarea

FieldslopesonKelloggspasturevariedfrom05foot
per100feetinthefirst200feettonearlylevelthrough
thecenterand03forthelast75feetSurfacedrainage
forthelowerendofthefieldwasgoodTheslopeon
Moylespasturewasfairlyuniformaveragingabout015
percentThesoilsurfacewascharacterizedbyshallowde
pressionsamajorityofwhichaveraged23inchesin
depthTheyrangedfromhoofprintstoareasseveral
squarefeetinsizeManyofthesedepressionswerein
terconnectedanddrainedwellfromonetoanothersome
wereisolatedandprovidedareasinwhichpondingdid
occur

Themethodusedtoevaluateirrigationpracticesis
describedbyCriddleandDavis19511Soilmoisture
deficitsweredeterminedbysoilsamplingbeforeand
aftereachirrigationTheamountofwaterappliedrate
andtimeofapplicationandsurfacerunoffwereall
measuredObservationsweremadeoftheadvanceand
recessionofthewaterappliedasitmovedintoandoutof
theborderstripsIrrigationapplicationefficiencyand
mosquitoproductionweredeterminedonlyintheborder
stripsstudied

Applicationefficiencywascalculatedforeachindivid
ualirrigationaswellastheoverallseasonalaverage
Waterapplicationefficiencyisdefinedasthepercentage
ofthewaterappliedthatisstoredintherootzoneand
ultimatelyconsumedbythecropThedegreeofapplica
tionefficiencyattainedisindicativeoftheirrigation
practicesfollowedHighefficiencyindicatesgoodwater
managementpracticeswhilelowefficienciesreflectpoor
practicesToevaluateitsinfluenceonmosquitoproduc
tionwaterwasappliedforanextendedperiodoftime
ontwooccasions

Refinementsinstandardmosquitosamplingproced
uresweredevisedbaseduponlastyearsworkLarval
samplesweretakeneachdayfollowingirrigationoruntil
waterdisappearedfromthesurfaceSamplesweretaken
atstationslocatedatonehundredfootintervalsinse
lectedborderstripchecksEachstationwasdividedinto
threesamplingareasapproximately33feetlongWhen
possiblethefirstareawassampledononesideofthe
checkthesecondareafromthecenterofthecheckand
thethirdareafromtheoppositesideoftheborderstrip
checkThisdiagonalsamplingmethodprovidedforthe

measurementofspeciesandinstarsasinfluencedbycheck
marginspondsandthemovementofwaterLarval
samplesweremeasuredfordensitiesandcollectedfor
laboratoryidentificationofspeciesAdultemergence
areasweredeterminedbyvisualinspection

Mapswereprepareddailytorelateaquaticsampling
withstandingwaterconditionsReferenceismadetothe
preliminarymethodofmosquitosamplingsuggestedby
HusbandsDavisandHusbands1954tocomputeSam
pleOpportunityIndexinrelationtomosquitoproduc
ingareas

Measurementsweremadeduringelevenirrigation
periodsextendingfromMaythroughSeptemberOver
allapplicationefficienciesfortheseasonagreequitewell
withpreviousworkDavisandHusbands1954Kel
loggspastureborderstriphadanoverallapplication
efficiencyof64percentanddidnotproducemosquitoes
Moylesborderstriphadanefficiencyof52percentand
hadconditionssuitableformosquitoproductionduring
twoirrigationsThestudyconductedin1954foundthat
afieldwithanefficiencyof66percentproducednomos
quitoesafieldwithanefficiencyof35percentproduced
amoderatenumberofadultmosquitoesandafieldwith
25percentefficiencyproducedmanymosquitoesEffici
enciesontheKelloggandMoylepastureswereinter
mediatebetween35and66percentandmosquitopro
ductionwasofcorrespondingmagnitudebetweenmod
erateandnone

Tables1and2showtheresultsoflarvalsamplingin
bothstudyareasAedesnigromaculisLudlowisthe
dominantspeciesofmosquitoAedesmelanimonDyar
constitutesapproximately3percentofthespeciestaken
CulextarsalisCoquillettwasverylowinproportionto
otherspeciesandoccurredonlyinMoylesborderstrip
Therelativeproportionofaquaticstagesandinstarstaken
duringallirrigationsisalsoshowninTables1and2
Moylesborderstripproducedahigherproportionof
fourthinstarlarvaethanKelloggsThissupportsthe
theorythatanincreaseinopportunitytosamplelate
instarsandpupaeisindicativeofincreasedopportunity
emergenceareaforadultmosquitoproduction

OnMoylespastureitappearsthatalthoughtheover
allseasonefficiencyandresultingproductionofmos
quitoessubstantiatethefindingsofDavisandHusbands
1954individualirrigationsareexceptionsReferring
toTable3itcanbenotedthatalthoughnomosquitoes
wereproducedduringperiodsofhighefficienciescertain
irrigationsoflowefficienciesalsoproducednomosqui
toesMosquitoeswereproducedonlyduringirrigations
7and9whichhadlowefficienciesbutalsohadex
tendedperiodsofwaterapplicationOnthisfieldwith
alowintakeratethefactorthatseemednecessaryfor
mosquitoproductionwasanextendedperiodofwater
applicationwhichincreasedthetimethatwaterre
mainedpondedintheborderstrip

Conclusion

Ingeneralseasonalirrigationefficienciesareindicative
ofthedegreeofmosquitoproductiononsoilsofmoderate
tolowintakerateHoweverparticularlyonthosesoilsof
moderateintakerateirrigationefficiencyasameasure
ofmosquitoproductionshouldbeappliedwithcaution
sinceitappearsthatthefactorthatcontributestothe
productionofmosquitoesisthewatermanagementprac
ticesthatarefollowedItcanbedemonstratedthaton
moderateintakeratesoilslowefficienciescanbeob
tainedwithoutmosquitoproductionItappearsthata
reductioninmosquitopopulationscanbeachieved



Table1

Species
Aedessp
Amelanimon

Anigromaculis
Culexsp
Total
Percent

Species
Aedessp
Amelanimon

Anigromaculis
Culexsp
Avexans

Anophelessp
Total
Percent

Table3

Speciescompositionanddistributionoflarvalinstarsasinfluencedbyirrigationsandstanding waterfol

lowingirrigationsfortheperiodMaythroughSeptember1955inKelloggsborderstripcheck

1

2022

2022
3723

Table2 Speciescompositionanddistributionoflarvalinstarsasinfluencedbyirrigationsandstandingwaterfol
lowingirrigationsfortheperiodMaythroughSeptember1955inMoylesborderstripcheck

1

4927

2
1570

1570
2890

LarvalInstar

LarvalInstar

2 3 4 Pupae Total
3832 28 8787

275 57 332
2638 1634 4272

17 20 37
2 2

1 1
4945 3852 2915 1691 28 13431
3681 2867 2170 1259 019

Irrigationdateswaterapplicationirrigation
efficiencyandmosquitoproductioninMoyles
borderstripMaythroughSeptember1955

Irrigation WaterApplication
Avg Depth

Rate Time Acre
No Date cfs HoursinAcre

Appli Mos
cation quito
Eli Pro

ciency duction

1 May15 08 355 258 High None
2 May27 IncompleteData
3June13 17 25 418 Low None

4June24 26 18 446 None

5July8 20 24 458 Low None
6July20 18 23 393 High None

7Aug1 06 96 563 Low Few

8Aug16 11 22 233 High None

9Aug29 07 79 532 Low Few
10 Sept11 10 28 286 High None
11 Sept29 14 19 252 High None

throughpracticesthatresultinhighapplicationeffici
enciesTheprocessofstrivingforhigherefficiencieswill
tendtoeliminateorreducethosepracticesthatarecon
ducivetomosquitoproduction
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MrTGRaley ThankyouNormanandIam
sureallofusinCaliforniahonestlysubscribetothefirst
lineofthispageCooperativeInvestigationsWefeel
thatonlybycooperatingwithallinterestedpartieswill
wearriveatthatendresultwearesoanxioustofind

Thelastnumberonthelistbutindeednotthelastin
importanceininteresttoparticularlythosepeoplecon
cernedwiththeimmediatekillingofmosquitoesLewis
MIsaaknowwiththeBureauofVectorControlbut
reportingonworkthatwasdonewhilehewasinthe
employoftheKernMosquitoAbatementDistrictand
hewillreportonResultsofScreeningofNewerInsecti
cidesforMosquitoControlandWhatHasHappened
toResistanceofCulextarsalistoDDT

THERESULTSOFFIELDTESTINGSOMENEW
MOSQUITOLARVICIDES

LEWISWISAAK

AssociateVectorControlSpecialist

Althoughfieldtestingofpotentialnewlarvicideswas
continuedthispastseasonactivitywascurtailedconsid
erablyasmostofthetimewasspentwithstudiesonthe



flightrangeofAedesnigromaculisinKernCounty
BrieflythoughIwilllistthosewhichhavebeentested

inthefieldandcommentastotheirpossiblepotentialities
asmosquitolarvicides

1Allethrinat25and5lbacrelookedverygood
The5lbacreplotsrevealed100killwithin15min
utesConditionswereidealhowevernoscumlight
vegetationwater6inchesdeepLarvaewerefourth
stageAnigromaculisProductiononallethrinislimited
howeverandcostisapproximately32IbPrognosis
noimmediatefutureasalarvicide

Despiteadifferenceofopinionclorthioncouldbe
usedeffectivelybysomedistrictsat2to25lbsacre
Manufacturingdifficultieshavelimiteditsproduction
howeveranditsfutureinmosquitocontrolatleastap
pearsratherdismal

Dipterexinthenewpowderformationlooksgoodbe
ginningat5lbacreIfproductionisincreasedandprice
decreaseditmayfindaplaceinourcontrolprogram

Diazinonappearsbetterthanmalathioninlaboratory
testingbutislesseffectiveinthefieldAtleastinKern
Countyitwouldhavetobeusedat75lbacrewhich
wouldcostroughly600

AlthoughAmericanCyanimids4124hasprovedtobe
quiteeffectiveonfliesitisnotquiteasgoodasmalathion
onAedesnigromaculislarvaeItwillbecheckedfurther
nextseason

Chemagros17147isoneofthebestlarvicideswehave
evertestedinthefieldSomewhatlikemalathionitap
pearsonlymediocreinlabtestingbutsurpassesexpecta
tionsinthefieldEightplotsat075lbacregave100
controlwithin12hoursasdidtwoplotsat05lbsacre
Anexactpriceisnotavailablebutevidenceindicatesthat
itwillberatherexpensive

Thelastmaterialworthyofmentionisoneformulation
ofsynergizedpyrethrumThesamplearrivedtoolate
forfieldtrialsbutinlaboratorytestingitisexcellental
mostasgoodpoundforpoundasparathionOnevery
unfavorableaspecthoweverCostformaterialapplica
tionalonemayrunintheneighborhoodof1520acre

InconclusionIwouldliketosaythatthesearchfora
betterallaroundlarvicidewillcontinueinamoreintense
mannerthisnextseasonWehopetofindonewhichis
lesstoxictowarmbloodsthanparathionandlessexpen
sivethanmalathion
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WHATHASHAPPENEDTORESISTANCEOF
CULEXTARSALISTODDTINKERNCOUNTY

LEWISWISAAK

AssociateVectorControlSpecialist

RelativetothesubjectofDDTresistanceoneofthe
questionsthathasbeeninthemindsofmanypeoplefor
alongtimeandonethatisaskedquiteoftenisthis
HowlongwillitbebeforewecanuseDDTagainas
effectivelyasweusedto Noonecananswerthisques
tionpositivelybutinanattempttoshedsomelighton
thesubjectaseriesoftestswerecompletedlastOctober
inKernDistricttoevaluatebylaboratorytechniquethe
degreeofresistancethatremainsfouryearsafterDDT
wasdiscontinuedasalarvicideAlllarvaecheckedwere
Culextarsalisandwerecollectedfromwidelyseparated
areasinthedistrictResultsobtainedwereinterestingbut
somewhatdiscouraging

Forabaselineofcomparisonourfirstserieswascom
pletedwithastrainfromanuncontrolledareawhere
larvaewerenonresistantwethoughtThelastcheckof
theselarvaewasmadein1951andalthoughthereisno
controlofanytypewithin1012milesofthearealarvae
fromthatareaarecapableoftoleratingapproximately5
timesasmuchDDTonanLD50basisnowasthen
Thisfactwouldindicateagreatermovementbythetar
salisadultsthanisgenerallybelievedAllothercollec
tionshoweverwerefromwithinthecontrolledarea
Unfortunatelytherewasonlyonelocationinwhichlar
vaewereavailableforcollectingbothyearsResultsof
thisplacearegivenbelowonanLD50

DDT

1ppm
5

3

2
1

04
03

02

1951 1955

78 32
74 31

22
68 13

659
45
27
5

Allothercollectionareasalsoindicatedahighdegreeof
resistancebutlarvaecollectedfromtheWheelerRidge
areaseveralmilesbeyonddistrictcontrolprovedtobe
themosthighlyresistantofanytestedAlthoughthisarea
hasneverbeensprayedformosquitolarvaeassuchitis
locatedinahighlyproductiveagriculturalregionwhere
insectcontrolpracticesingeneralareextremelyintensive
andnodoubtbothadultsandlarvaeareexposedtoa
varietyofinsecticidesquiteregularly

Transferringonaweightforweightbasisourlabora
toryresultsto4sacreinchesofwater20poundsofactual
DDTwouldberequiredtosuccessfullycontrol4thinstar
CulextarsalisfromtheseareasInpassingitmightbe
addedthatalthoughthisamountmaycontroltarsalis
larvaefurthermeasuresmightbenecessarytocontrol
alfalfagrowersiftheircropsarecondemnedunderthe
newrulingoftheMillerPesticideActbecauseofexcessive
residuefromsprayingbyalocalMosquitoAbatement
District

Takingallaspectsintoconsiderationthenitappears
quitelikelythatDDTinitselfisprettymuchathingof
thepastforthoseofusnowinvolvedincontrollingresis
tantmosquitolarvae

MrTGRaley ThankyouLewandIthinkthis
groupshouldaddaresolutiontothosepresentedbythe
committeethankingtheKernMosquitoAbatementDis
trictforsupportingtheworkthattheyhavesupportedin
theinsecticidestudyforIbelievethepastfiveyears
Imustcomplimentthespeakersforgettingusthrough

withintheexacthourandyetIfeelthisistooimportant
tobreakoffwithjustthisresumeofwhathasbeendone
todateAlthoughitdoesnotappearontheprogramI
haveaskedDickPeterstogiveusabriefsummaryofthe
futureseasonsoperationalinvestigationsinCalifornia

Dick
MrRichardPeters Iwillbeexceedinglybriefwhich

isnotcharacteristicofmyselfIthinkthereisagreat
futureinitLookingintothepresentfiscalyearInote
thatthebudgetsubmittedsincethisisaninterlegislative
yearthebudgetwillconformappreciablytothatwhich
theLegislatureapprovedforourcurrentyearthatis
theonecomingupinJuly1Therehasbeenhowever



anincreasesoughtintheamountofthatsalarynecessary
tocontinuethelastspeakerbeyondthe25000sothat
muchisbeingsoughtastheproportionofthe400000for
operationalinvestigations

FromthestandpointofemphasisIsubscribetoand
havelongbeenoftheconvictionthatwhatHaroldGray
outlinedistheonlywaytodoresearchinthisfieldfirst
thingsfirstbecauseonafoundationofsuchlimnologic
andecologicstudieswhichactivitieseventuallyproveto
becorrectwillpointtothecoursethatmosquitocontrol
cancountuponSototheextentthatIamabletoad
ministrativelyspurthisprogramIfullyintendtounder
scorethatapproachandIdotrustthatinthelongrunit
willdemonstrateitselftohavebeenthewisedecision

ThankyouTed
MrTGRaley ThankyouDick
Applause
MrTGRaley Inclosing25000isnotenough

moneytocarryonthetypeofresearchthatweneedsoas
youdodiscusstheneedforfederallysupportedresearch
withyourBoardofTrusteesIdosincerelyhopethatevery
managerwillfullyinformhisBoardontheneedforex
pandedresearchinCaliforniaundertheStateDepart
mentofPublicHealth

PresidentMurray ThankyouTedandpanel
Nextwecontinuewithsomeoftheinvestigational

workasdonebyCMGjullinoftheUSDAFieldSta
tionCorvallisOregonwhowillpresentactivitiesof
thatfieldstationasoccurringinCalifornia

MrGjullin

NOTESONMOSQUITORESISTANCETODDT
INCALIFORNIAI 2

CMGJULLIN
EntomologyResearchBranchAgrResServUSDA

Aninvestigationoftheresistanceofmosquitolarvaeto
chlorinatedhydrocarboninsecticideswasmadeinthe
SanJoaquinValleyin1951Arecheckofthisareawas

Districtand

numberof
areas 12 08 05 03

Merced
2treated 93 82
2treated
2untreated 95 87

Delta

5treated 87
1untreated

Merced
2treated 87 68

Delta
1treated 87 67 74
1untreated 86 71
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Table1 RelativesusceptibilitytoDDTofmosquito
larvaefromdifferentareasin1955LD50sfor1951

givenforcomparison

Percentmortalityatindicatedpartspermillion LD50ppm

Aedesnigromaculis

Culextarsalis

begunduringthe1955seasontodetermineifanychanges
inresistancehadtakenplaceThesetestsweremadein
theMercedCountyMosquitoAbatementDistrictfrom
August8to21andintheDeltaMosquitoAbatement
DistrictinVisaliafromAugust26toOctober7

Thelaboratorytestsweremadeinthesamewayasin
1951Fourorfiveconcentrationsoftheinsecticidewere
testedagainstlarvaefromeachlocationintapwaterat
80Fmortalitycountsbeingmadeafter24hoursTests
weremadewithDDTintheMercedDistrictandwith
DDTandmalathionintheVisaliaDistrict

IrrigationwaterwasturnedoffintheMercedDistrict
beforesamplesoflarvaefromasufficientnumberofareas
couldbetestedsotheresultsrepresentonlyapartialsur
veyLarvaeofAedesnigromaculisLudfromtwoof
theareasinthisdistricttable1hadahigherLD50
thanthosetestedin1951andlarvaefromtwootherareas
hadalowerLD50Inlarvaetakenfromanuntreated
area3milesoutsidethedistrictresistancewasapproxi
matelyfivetimesasgreatasin1951

CulextarsalisCoqfromtwoareasintheMercedDis
trictgaveanLD50of021ppmNotestsweremadeon
tarsalisin1951buttestsintheConsolidatedMosquito
AbatementDistrictinthatyeargaveanLD50of00641
ppm

FiveacreasintheDeltaDistrictshowedahigherLD50
fornigromaculislarvaein1955thantheaverageforsix
areasin1951Asingletestfromanuntreatedareaabout
4milesoutsideofthedistrictshowedincreasedresistance
over1951Larvaeoftarsalisalsoshowedincreasedre
sistanceover1951inbothtreatedanduntreatedareas
Malathionwasequallyeffectiveagainstnigromaculislar
vaecollectedintheDeltaDistrictthisseasonandlarvae
takenintheKernMosquitoAbatementDistrictin1951
TheLD50was0025ppmin1951and0023in1955

IAcceptedforpublication
2AninvestigationundertakencooperativelybytheUSDepart

mentofAgricultureAgriculturalResearchServiceandthe
CaliforniaStateDepartmentofPublicHealthBureauofVec
torControlGraftonCampbellassistedintheproject

02 01 006 003 1955 1951

36 11

95

71

3 2 021
70 8 056 09
36 21 072 015

77 58 39 18 094 059

90 85 20 043 0014

47 34 43 21 064

65 42 13 08333
59 31 14 21 0333



SomeDDThasbeenappliedbyspraytruckeachseason
intheMercedDistrictbutinthepasttwoyearsorganic
phosphorusinsecticideshavebeenappliedbyairplaneto
coverthemajorportionoftheareaIntheDeltaDistrict
phosphorusinsecticideshavebeenusedexclusivelyfor
thepastfouryearsexceptforsomeDDTagainstadults
andondairydrainsthisseason

TheincreasedresistanceintheDeltaDistrictand

nearbyuntreatedareaswherelittleornochlorinatedhy
drocarboninsecticideshavebeenusedformosquitocon
trolsuggeststhattheseinsecticideshavebeenusedfor
cropsinthisarea

LITERATURECITED

GjullinCMandRichardFPeters1952Recentstudiesof
mosquitoresistancetoinsecticidesinCaliforniaMosquito
News12117

PresidentMurray Wellitsoundsencouraging
Thankyou

Nowthemenucallsforabriefrecess
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THEMILLERBILLANDMOSQUITOCONTROL

ALLENBLEMMONChiefAND
ROBERTZROLLINSAssistantChief

BureauofChemistryStateDepartmentofAgriculture

PublicLaw518otherwiseknownastheMillerBillor
theMillerAmendmenttotheFederalFoodDrugand
CosmeticActprovidesaproceduretofacilitateestablish
mentoftolerancesforpesticidechemicalsinoronrawag
riculturalproducesuchasfruitsvegetablesnutsgrain
hayforagemilkmeatandeggsSpecifictoleranceshave
beenestablishedduringthepastyearforaboutfiftypesti
cidechemicalsonanumberofcropsandsomechemicals
havebeenexemptedfromtherequirementofatolerance
Additionaltolerancesarebeingannouncedeveryweekor
soPetitionsforothertolerancesarecurrentlyundercon
siderationandapplicationofthelawtothesespecificuses
hasbeenpostponeduntilnextspringItwillprobablybea
yearbeforealltheoldusesofpesticidesarefullycovered

ThereisageneralmisunderstandingthattheMiller
Amendmentandtheannouncedtoleranceshaveincreased

therestrictionsonpesticidesandhavemadetheiruse
moredifficultThisisnotwhollytrueMrWBRankin
AssistanttotheCommissioneroftheFoodandDrugAd
ministrationinapaperpresentedtotheEntomological
SocietyofAmericaatCincinnatiOhioonNovember30
1955said

Manypeopleareundertheimpressionthatthisnew
lawsetsupsomenewrequirementaboutpesticidesin
foodsandthatitwillrendercropsininterstatecommerce
morelikelytobeseizedbytheFederalGovernmentAs
amatteroffactthenewlawdoesnotchangethebasic
requirementoftheFederalFoodDrugandCosmetic
Actthatfoodsininterstatecommerceshallbefreeof
dangerousquantitiesofsprayresiduesThisrequirement
hasbeenapartofthebasicstatutesinceitwasenactedin
1938Whatthenewlawdoesistosetupamoreconven
ientmethodofdeterminingwhatisasaferesidueand
announcingthissafelevelortoleranceleveltothepublic

Thebasicfederallawwhichhasbeenineffectsince
1938statesthatfoodorfeedshallnotcontainanydele

terioussubstanceThenitprovidesthatcertaintolerances
maybeestablishedforsubstancessuchaspesticidesand
thataresiduebelowsuchanannouncedtolerancewill
notbeconsideredinviolationAnnouncementofatoler

anceisthereforeaneasingupratherthanatightening
downInotherwordsbeforeatoleranceisannounced
forachemicalanydetectableamountrendersthefood
inviolationoflawAfteratoleranceisannouncedthe
toleratedamountmaylegallybepresentForexamplea
yearagoandearlierlettucecontainingDDTupto7ppm
wasinviolationoflawTodayitisnotUpuntillast
montholivescouldnotbemarketediftheycontainedany
detectableparathionresiduebutbyestablishmentofa
toleranceinDecembertheFederalFoodandDrugAd
ministrationhasannouncedthatitwilltakenoaction
againstsuchresiduesunlesstheyexceed1ppm

Ontheotherhandwiththeadoptionofspecifictoler
ancesitisexpectedthatthefederallawwillbemore
effectivelyenforcedthanithasbeenforthepasttenyears
Thepresentfederallawwasenactedin1938Considera
tionoftoleranceswassuspendedduringthewarAfter
thewarthetremendousdevelopmentsinorganicpesti
cidessocomplicatedtheproblemthatofficialactionwas
paralyzedNowthematterisclearingupandenforce
mentwillberesumedSotheuserofpesticidesislikethe
littleboywhosemotherhasreplacedtheclubsheusedto
threatenhimwithwithaswitchthatshereallyintends
touse

Therearemanyaspectsofpesticidesthatinterestyou
inyourofficialworkYouknowthatwhentheyaremis
usedormishandledtheycanhurtpeopletheycanhurt
livestocktheycanhurthoneybeesandtheycanhurtwild
lifeAtthemomentwearenotconsideringanyofthese
dangersbutonlythehazardsthatarisewhenthechemi
calsyouuseleaveresiduesinoronrawagriculturalcom
modities

Youmaypointoutthatyouarenotusingrarechemi
calswithunusualcharacteristicsbutthatyouareonly
usingsomeofthesamepesticidesthatfarmersthemselves
arecommonlyapplyingtofoodandfeedcropsingreater
amountsthanyouareThatisverytruebutinsomeways
itservestocomplicateyourproblemIfafarmersproduce
isfoundtocontainexcessiveamountsofpesticidewhen
itismarketedandbothyouandhehadappliedthatsame
pesticidetothegrowingcropwhoistosaywhosapplica
tioncausedthetrouble

Anumberoffirmsandagenciesarenowcompilingdata
onthemagnitudeofresiduesdepositedonproduceby
variousagriculturalpestcontrolapplicationsandonthe
persistenceoftheresiduesonthemarketedportionThis
informationwillprovidefarmerswithabasisforarrang
ingapestcontrolprogramascheduleofdosageandtim
ingthatwillnotleaveexcessiveresiduesatharvesttime
Hewillknowforexamplethathecanapplyonepound
ofacertainpesticideingredientperacreonhiscropup
to30daysbeforeharvestandtheresiduewillweatheroff
anddropwithinthetoleratedamountbythetimethecrop
isharvestedNowsupposehecutsthewaitingperiodcrit
icallyshortandduringthattimeyouapplyalittlemore
ofthesamechemicalorasimilarchemicalinyourwork
Thensupposehiscropisfoundtocontainexcessiveresi
dueandisseizedHewillclaimthathisresiduewasnot

inviolationoflawbutyourswasWhatwillyouhaveto
say

Youneeddataandyouneeditsoontotellyouwhat
youcanandcannotdoinapplyingpesticidesnearfoodor
feedcropsandtoproveyourinnocencewhenyourinno



cenceisquestionedYoushouldhavedependablemeas
urementsoftheamountofresiduesleftonfoodandfeed
cropsbyyourpesticideapplicationsandsomedetermina
tionofhowlongtheresiduesremain

Oneofthebiggestproblemsyouaregoingtofacethis
yearisthehazardofchlorinatedhydrocarbonresidueson
pastureforageandfeedcropsDatadevelopedinpast
yearshaveproventhatthehealthoflivestockthemselves
isnotapttobeendangeredbythecustomaryusageof
pesticidesonoraroundtheirfeedButdataalsoshowthat
whenanimalseatverysmallamountsofDDTorother
chlorinatedhydrocarbonsthechemicalisstoredintheir
bodyfatandexcretedintheirmilkFurthermorethe
contaminationmaylastforalongtimeaftertheanimals
ceaseeatingthechemical

TheFederalFoodandDrugAdministrationiscur
rentlyconsideringtolerancesforpesticidesinmeatbutit
hasannouncedthatitwillpermitnoresidueswhatever
inmilkNowifnodetectableamountofresidueistobe
permittedinmilkitlooksasthoughnoDDTDDD
toxaphenedieldrinheptachlororotherchlorinated
hydrocarboncanbeallowedtoreachpastureforageor
feedthatmightbefedtodairyanimalsItispossiblethat
lightapplicationsofheptachloranddieldrinmightbe
usedifampletimeisallowedforresiduestoweatheroff
beforefeedingbuttheavailabledataarenotconclusive
Parathionandmalathionarenotexcretedinmilkanddo
notseemtopresentthisparticularhazard

Inadditiontotheproblemofpesticideresiduescertain
chemicalsareknowntocauseoffflavorsinfoodcrops
andthismustbeguardedagainstinyourworkTheout
standingmaterialthathascausedoffflavorsofcourse
hasbeenbenzenehexachlorideandinsomecaseslindane
TheCaliforniaOliveAssociationhasjustbroughttoat
tentiontheserioussituationthatcanoccurifanybenzene
hexachlorideorlindaneisusedaroundolivesIthasbeen
foundthatalmostinfinitesimalamountsofthesechemi
calscanbeabsorbedthroughthetreesorthroughthe
rootsincaseofcontaminatedsoilandbecarriedintothe
olivesTheoffflavorthenshowsuplaterintheprocessed
olivesFurthermorerawolivesfromvariousgrowersare
mixedduringprocessingandonebadlotcanspoilamuch
largerbatchofpackedolivesTheCommitteeforPro
tectionAgainstPesticideResiduesoftheCaliforniaOlive
Associationhasaskedthattheattentionofallofyoube
calledtothisseriousproblemandrequestsyourcoopera
tionWehavebeentoldthatinonecaseanoliveorchard
wastreatedwithafoggingmachineusingbenzenehexa
chlorideandsuchoperationcandefinitelyruinthecrop

FortunatelyBHCandlindaneareabouttheonlypesti
cidesyouusethatpresentthisflavorproblemMostof
yourinterestswillconcernresiduesassuchandthespecial
problemsconcerningmeatandmilkanimalsTheseare
seriousquestionsandthequestionsmustbemetIfyou
andafarmerarebothapplyingpesticidesonafoodor
feedcropthenyouandthefarmerarevitallyinterested
intheamountofresidueatharvesttimeBeforeyouapply
apesticideoveranareayouneedtoknow1what
cropsareinthearea2theamountofresidueyourap
plicationleavesonthecrops3thetoleranceestablished
forthatpesticideonthosecrops4thefarmerspest
controlprogramforthosecropsand5theproposed
harvestdatesDontbelievetheoldadagethatwhatyou
dontknowwonthurtyouOnthecontrarythelessin
formationyouhavethemoretroubleyoucanexpect
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PresidentMurray MrRollinsjustaminuteWe
maybepressedfortimebutyourtopicissocriticaltous
itisoneofourmainoccupationstheuseofinsecticide
Couldwehaveaboutfiveminutesforquestions

MrRobertRollins Ididntmeantorunoutonyou
Ifyouhavequestionsnowgoahead

PresidentMurrayDoesanyonehaveaquestionhe
wouldliketoposetoMrRollins
MrHomerWKirkman MrKirkmanTurlock
DoestheStatehaveanypamphletsinregardtotoler

ancesnow

MrRobertRollins Youmayhaveseenalooseleaf
notebookofpinksheetsthatwehavepreparedforthe
AgriculturalCommissioninasmuchastheAgricultural
CommissionersareinthiswithusinenforcementThere
isnothingsecretaboutthedocumentItisjustthatthe
costsofprintingandmimeographingaresuchthatwe
cannotdistributeitgenerallyWehavenothinginthis
particularlistthatisnoteasilyavailablefromother
sourcesIshouldthinkeachofyouwouldwanttowrite
totheFederalGovernmentandgetonthemailinglistto
receivethisinformationasitcomesoutYouwritetothe
FederalFoodandDrugAdministrationEditorialBranch
Washington25DC
IwillrepeatthatyouwritetotheFederalFoodand

DrugAdministrationEditorialBranchWashington25
DCandyouaskfortwothingsYouaskfortheinforma
tionthattheyhaveissueduptothepresenttimeonpesti
cidetolerancesonfoodstuffsandsecondlydontforget
toasktohaveyournameplacedonthismailinglistto
receivefuturepublicationsastheyareissuedTofindout
whattheywouldsendtoanordinarytaxpayerascon
trastedtoalawenforcementagencyIsentmyhomead
dressinonapostalcardasanyonemightdoFirstofall
Ireceivedacompilationaboutthreequartersofaninch
thickwithalltheinformationpublishedsofarandsince
thenIhavebeenreceivingmimeographedsheetsevery
fewdayskeepingmeuptodate

Incidentallytoleranceshavebeenissuedonapproxi
mately50chemicalsonperhaps150cropsOthertol
erancesarepresentlyunderconsiderationandtheyare
actinguponthemweekbyweekAsamatteroffactthe
applicationofthelawtoanumberofpesticideshasbeen
specificallypostponeduntilnextspringsothatreallyitis
goingtobeafullyearbeforealltheclassicalusagesof
pesticidesonallfoodcropsirecompletelycoveredAnd
fromthenonthelawwillactmainlyonnewpesticides
astheyaredeveloped

MrGardinerCMacFarland Isthereanyroutine
testingofmilkasanexampleoninterstateshippingat
thepresenttime

MrRobertRollins Weknowofnoroutinetesting
ofmilkinCaliforniaCaliforniadoeshaveasprayresidue
lawwhichiswritteninanentirelydifferentmannerfrom
theFederallawTheFederallawsaystheproduceshall
containnochemicalandthenitsayswewont payany
attentiontothesesmallamounts

TheCalifornialawsaysthatproducemeaningfresh
anddriedfruitsandvegetablesandhayandforageshall
containnomorethancertainstatedamountsofpesticide
residueItdoesnotincludemilkAtpresentthereare
StatetolerancesonlyforleadarsenicfluorineandDDT
nothingelseIfvegetableswereonthemarketwitha
highamountofstrychnineforexampleitwouldbe
noneofourofficialbusinessItwouldbeverydefinitely
thebusinessoftheFoodandDrugofficeofourState
DepartmentofPublicHealth



MrDeanHEcke EckeSantaClara
WhatinsecticideshavebeenclearedbytheStatefor

usinandarounddairyestablishments
MrRobertRollins Whenyousayclearedyou

bringupaproblemItiseasiertosaynoneYousee
oursisaregulatoryagencyTheBureauofChemistry
doesntrecommendanythingManufacturersmakeprod
uctsandlabelthemandtheysubmitthemforregistra
tionandsaleItisourjobtolookattheproposedlabeling
andseeifitisallrightIfitisallrightweregisterit
RegisteringitdoesntconstitutearecommendationWe
haveregistered12000productsinCaliforniaandI
wouldntwastemymoneyon2000ofthose

MrDeanHEcke Wefrequentlygetthequestion
fromthefarmerwhatcanheusearoundhisdairybarn
andtheonlythingwehavebeenabletogetfromthe
AgriculturalCommissioneristhattheyhaverecommend
edtoxachlorOfcourseyouknowhowmucheffectthat
mighthave

Someofthedealershavetoldusthatmalathionand
someoftheother

MrRobertRollins Yesmalathionaswellasme
thoxychlorandlindanehavebeenregisteredforusein
dairyestablishmentsLabelsincludecautionthatthey
notbeusedinthemilkingroomwheremilkisopen

MrDeanHEcke Thereisnolawagainstitis
thatright

MrRobertRollins ThatisrightThelabelindi
catesyoucanusemalathionondairybarnsbutnotwhere
themilkisexposedMethoxychlorwasacceptedonthe
basisoffindingsthatitdidnotappearinthemilkbut
wehaveseensomedatainthepastsixmonthsindicating
methoxychlorappliedtothelivestockdidcomethrough
inthemilkSothereyouhaveasituationwherecertain
productshavebeenregisteredforusebothFederallyand
bytheStateandareofferedforsaletodayandyettoday
welearnofsomehazardwedidntknowbeforeAndat

thepresenttimenoactionhasbeentakentorevokethis
usage

PresidentMurray OnemorequestionLee
AVoice Iwasrecentlyaskedtogivealittleadvice

onspidersinamilkingbarnandonthebasisofwhatI
couldfindoutIrecommendedLindaneDoesthatmean
wearenottouseLindaneanymoreinthemilkingbarn
forspiders

MrRobertRollins IdontknowItcertainlywould
bequestionablewithwhatweknownowaboutlindanes
verydefinitevaporpressureItdependsonthebarnI
knowthatsoundslikesplittingahairItdependsonthe
circumstancesandthebarnInonebarnyoumightbe
abletouseitoverherebecausethecowsaremilkedover

therebymachineandthemilkisneveropenButinan
othercaseafellowmaybemilkingwhenyousprayit
aroundanditgetsinthemilk
Idontwanttocomplicatematterstoomuchbutto

saythatazerotolerancemustbefollowedandtosaythat
nopesticideshouldbepresentinfoodstuffsisarather
vaguethingItisnotasclearasyouwouldthinkPer
hapsthechemistwiththemethodhehastodaycannot
detectanamountthatisinviolationoflawThere
maybeacasewherelindanecouldnotbedetectedin
milkbyamethodwehavetodayandbytomorrowsome
ingeniousandbrightchemistwillfindhecandetectitso
thataprocedureorauseofapesticidewhichwassuit
ablelastyearmaynotbesuitablenowAuseacceptable
todaymightnotbeacceptablenextyearWewouldmuch
preferthattherewouldbenozerotolerancesthatthey

wouldallhaveamagnitudeWedontcarewhereyou
setitItwouldbeallrightifitwerenotmorethana
thousandthofapartpermillionofmercuryforexample
ThatisworkableWecangetamethodwherebywecan
determineathousandthpartpermillionIfathousandth
partisnotthereitisallrightButwhenthelawsays
nonethatmeansnotdetectablebyanypresentorfuture
analyticalmethod

MrEmbreeEMezger Detectableamountsof

milkNowdoesthatdetectablemeannoinsecticideat
allinthemilkImeanno

MrRobertRollins Wellourmethodsvaryonevery
commodityIwouldhesitatetogiveyouafigurewithout
speakingtothechemistatthelastminutebutIthinkwe
candetermineahundrethofapartpermillionwithout
troublebecauseonsomeoftheseliquidsitispossibleto
takealargesampleandconcentratetheresidue

Incidentallytherearethousandsofdollarsworthof
silageatthepresenttimetiedupdowninthesouthern
partoftheStatebecauseitcontainsexcessiveamountsof
DDTWejustreceivedaletterinthismorningsmail
fromdownthereaskingforasuggestionaboutwhatto
dowiththeforageWehaventtheslightestideawhatto
tellthemFieldcornwhichmaybedustedonlyonce
withDDTisallrightbutsweetcornistreatedmany
manytimeswithDDTWhenthesweetcornearsstart
maturingandthesilkisoutthefarmersmaygothrough
everydayoreveryotherdaywithahanddusterandgive
eachoneofthosebundlesofsilkashotofDDTsothat

whenthecornisharvestedtheyarefullofDDTIt
doesntbotherthecornbecausewhenitisanalyzedthe
ediblepartofthecorncontainsnoDDTButinthiscase
thegreencornplantrepeatedlytreatedwithDDTlast
yearwaschoppedupandmadeintosilageanditcant
befedOnefellowalonehas16000worthofsilageIt
containssomewherebetween50and80partspermillion
ofDDTandfromthebestinformationwehaveavail

ableholdingthatforseveralmonthswontdohimabit
ofgoodOneyearfromnowhemightbedownonly10
or20percentoftheoriginalloadWhatcanhedowith
itHecantfeedittodairyanimals

HeaskedCanIfeedalittlebitonedayaweek
Thatissimplylikeaskingthedogifhewouldlikehis
tailcutoffaninchatatimeHeaskedifhecanfeedit

infatteningyardsNoitisgoingtogetintothefatof
animalsIdontknowwhathecandowithitexcepttake
itbackandplowitin16000worthofmulch

PresidentMurray ThankyouMrRollinsvery
much

WemustmoveonThereareafewstandinginthe
rearwhomighthearbetterandseebetteriftheycome
forwardAndwehaveseveralannouncements

DickPeterswishestoannouncesomething
MrRichardPeters ThereareacoupleofthingsI

wouldliketosaytoyouOneofthemisinthescopeofthe
BureauofVectorControlprogramreviewIthinkmost
ofyouknowthattheBureauofVectorControlhasbeen
forsometimeawaitingtheassignmentofbothatechnical
teamfromthePublicHealthServiceandafiscalman

agementthatisamanagementappraisalpersonfrom
theDepartmentofFinanceBothhavebeensuppliedas
ofyesterdayandinasmuchasthiswouldbeanopporr
tunityforyoutoidentifytheindividualsIwouldliketo
askDaleHennerfromtheDepartmentofFinanceMan
agementAnalysisSectiontostandifhewouldplease

AllofyouIwanttoknowDaleHennerbecauseDale
HennerisgoingtobelookingobjectivelyattheBureau



ofVectorControlsprogramIwantyoutotellthetruth
andIdontwantyoutopullanypunchesAndIknow
Daleinturnwillbeaskingyoumanyquestions
Iamsureyouwillfindthesamecordialitywhenyou

goaroundobservingMosquitoDistrictsMrHenneras
youhavehereintheConference

NextIwouldliketohaveDrMiltGoodwinstand
pleaseAndisJackHendersonhere

InanycaseallofyouhadtheopportunitytoseeJack
Hendersonwhenhestoodupherebeforeyoudiscussing
thelegislativebillearliertodayDrGoodwinandMr
Hendersonwillconstitutethetechnicalteamwhowill
beappraisingthetechnicalaspectsoftheprogramboth
MosquitoControlandtheotherthingsthatwearedoing
intheBureauofVectorControl

PresidentMurray ThankyouDick
WhileweareintheprocessofintroductionsIthink

thegroupasawholeshouldgetbetteracquaintedwith
someofoursustainingmembersWeIbelievestillhave
somewhoarehereIwouldappreciateyourstandingup
andintroducingyourselves

Anysustainingmemberschemicalcompaniesetc
Noresponse
AretheresomehereThereisWilbrandwithSpeek

manChemicalCompanyandErnieLuckfromChip
manasisalsoGeorgeMeyerfromChipman

Thankyou
Anyothers
MrWJCherry MynameisCherryrecentlytrans

ferredherefromColoradoandTexastoSacramento
CaliforniaRohmandHaasCompany

PresidentMurray WellthereisDonDenningback
therewithVelsicolwhowasapparentlyembarrassedto
standupDontlettheapparentpaucityofthesepersons
confuseyouTheydoplayatremendouspartinmaking
theseconferencesapleasureandasuccess

NowletsseeisArchieHesshere
Letsmoveontoournextprogramwhichisasym

posiummoderatedbyGordonSmithEntomologistKern
MosquitoAbatementDistrictonWhatdoweKnow
AboutNaturalisticControlofMosquitoes

MrGordonSmith FirstIthinkweshouldhear
fromMrBillBollerudwhoistheExecutiveOfficerof
theDurhamMosquitoAbatementDistrict

NowBillwillyoucomeuphere

SYMPOSIUMONNATURALISTICCONTROL
OFMOSQUITOES

MrWilliamBollerud Beforewegointothemeatof
thisthingletmetellyoualittlestorywhichIspose
youveallheard

Aladyinanicesociableandchattywaysaidtoher
associateWheneverImdowninthedumpsIgetme
anotherhatHerassociateinanicesociableandcatty
wayrepliedIwonderedwhereyougotthem
IthoughtaboutthatwhenIlearnedIwasonthe

programWheredoestheProgramCommitteegetits
talent

Myportionofthisprogramdealswiththeuseofpreda
torsorratherthenaturalorbiologicalcontrolofmos
quitoesbytheuseofpredatorsWesimplymeanthatwe
thankyouHowsoonwillIbeabletogetacopyof
thatpictureTheonlyreasonItookaplaceonthepro
gramwasinthehopeofgettingmypictureinthepaper
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AsIwassayingbeforewewereinterruptedbytheflash
camerathattheuseofpredatorsissimplypittingone
organismagainstanotherItisassimpleasallthatWhen
wethinkofpredatorsformosquitoeswethinkabout
fishatleastIthinkaboutfishmoreparticularlyabout
Gambusiaaffinis

Therenodoubthavebeenmanyscoresofscientific
teststoprovethatGambusiaaffinisdestroymosquitolar
vaeIhavemyownproofItissimpleItisshortandnot
tooscientificIputsomelarvaeinajarwiththefishafter
awhilethelarvaearegoneandthefishremainPrima
facieevidenceIcallitInnocasehaveIknowthefishto
disappearandthelarvaeremainThisisnotdueentirely
tothedisparityinsizeThelittlenewlyspawnedGam
busiaarenomatchforabig4thinstarwigglerItsjust
thattheLarvaearevegetarians

Thereareotherspeciesoffishwhowilleatmosquito
larvaeIthinkchubsshinersgoldfishwhalesperhaps
butforaguidedprogramofmassmosquitodestruction
wehavechosentheGambusiaaffinisminnow1Yor
twoincheslongHeischosenforthesereasons

1Hedoesnotfeedupongamefishsoastogetusin
troublewithorganizedfishermen

2Hehasnootherbadpersonalhabitswhichmakehim
apest

3HeiseasytorearBythatImeanthathedoesnot
requireveryexactingconditions reasonablywarm
andreasonablyclearwaterisall

4Hemultipliesrapidly
5HeisadaptabletoalllatitudesintheUS
6Heiseasytotransport

Noneofthoseitemsrequireanyexplanation
Againsttheadvantagesofusingthesefishwemust

measurethedisadvantages
Chiefamongtheseisthathehasnumerousenemies
FirstamongtheseishimselfHescannibalisticHed

assooneathiswifeassleepwithherwhichinmyopin
ionissomekindofperversionWithequalgreedhelleat
hischildrenorgrandchildren

Secondlyamonghisenemiesaremostanykindoffish
largerthanheisFurtheramonghisenemiesaresnakes
frogspelicanscranescormorantsandgooneybirds

Inmydistricttobesureofasupplyoffishwetryto
reartheminanirrigationreservoirabout200feetsquare
ItsagoodfishpondandweraisealotoffishThechief
disadvantageisthattheyareexposedtoallthecreatures
thatpreyuponthem

InsomedistrictsInotedoneparticularlyinKern
Countythetankisverysmallperhaps12x24andis
locatedontheirheadquarterspropertyThishasseveral
advantages

1Theycanbeprotectedagainsttheirnaturalenemies
2Thewatermaybeheatedafewdegreesandtheyll

startbreedingearlierinthespring
3Thetaskofgatheringthemisreducedtoalmost

nothing
Wheredoweusethesefishtothebestadvantage

1Rockgardens
2Wateringtroughs
3Semipermanentpools
4Ricefields

Wellbeginwiththerockgardens
Icangobackalongwaysandthinkofoneofthefirst

pestiferousplacesweusedthemandthatwasinrock
gardensTherockgardenispassenowIthinkbutatone
timeitwasoneofthepillarsofmodernlandscaping
structurefairycastlesifyoupleaseIneverybodysback



yard almosteverybodysbecauseatfirstitwasamark
ofsocialdistinctionandculturetohavearockgarden
andnorockgardencouldbefullyselfrespectingwithout
afishpondinitpopulatedwithornamentalfishofcourse
InduetimeeverybodycaughtupwiththeJonesesand
therockgardenlostitsglamourandinsteadofbeinga
markoftheeliteitwasascornyasallgetoutAndIsay
thatwithapologiestoanyofyouwhomaystillhavea
rockgarden

Buttheysoonbecamethevictimsofneglectandthe
fairycastlescrumbledandthegoldfishdiedandthelittle
fishpondbecameamosquitobreederneplusultrathat
waswherethehighenergymosquitostaffcameinand
thatiswherethesolemnfacedlittleGambusiaentered

thepictureandwepeddledGambusiaineverybackyard
inthecommunityforawhileInduecourserockgardens
begantopeteroutbottomscrackedandleakedsometimes
withthehelpofasledgehammerbutyoucanseethat
whiletherockgardenwasinitsglorytheGambusia
wasveryeffectiveintakingcareofthespecificproblem

AnotherproblemweusedtheGambusiaforwasthe
wateringtroughsnotnecessarilythebigwatertankout
inthepasturethatservedaherdofcattlebutitwason
thelittlesubsistenceplaceacreacreandahalftwo
acreswheretherewasonemilkcoworthekidhada
ponyorthe4Hboyhadacalfhewasraisingtotaketo
somejuniorlivestockshoworsomebodywasraisingup
asteerforhisownmeatYoushouldseesomeofthose
wateringtroughsanythingthatwouldholdafewgal
IonsQfwateranddidntcostanythinganoldwashtub
orahalfofa50gallondrumoldbathtubyouremem
berthatkindwiththeeaglesclawsforfeetandusually
theywerebefouledwithsedimentandbirddroppings
treeleavesanddeadgrasshoppers

Nowthosevesselswouldntnecessarilybreedthemos
quitoesiftheywerekeptcleanandthewaterchanged
occasionallyandtheownerspromisedmesohelpme
toemptythemandscrubthemoutregularlybutthey
neverdoIormystaffcouldcleanthemoutbutitwas
beneathusSoitbecameadoubledistilledbreedingplace
formosquitoesandwedonotdaredoanythingsocrude
asputtingpoisonousinsecticidesinthewaterYoumust
remembertheseitemsofpersonallivestockarepetsand
aremembersofthefamilyandyoudontgosquirting
DDToroilinthatwateringtroughsowepeddlefish
everyspringtothewatertroughsWegobyfromtimeto
timetoseethattheyarestillthereandseehowtheyare
thriving

Nexttothatwehadbodiesofwaterofasemiperma
nentcharacterTheyarehereafewweeksormaybeall
summerherethissummergonenextsummerTheyare
theresultofamansyeartoyearchangesinhisoperation
Theyusuallyareoneacretwoacresthreeacresand
maybeseepagefromanewreservoirandmaybeseepage
fromaditchbuiltontopofthegroundandmaybeseep
agefromaporousdykeinaricefieldandmaybejust
plainoldsloppypoorwatermanagement

Youcantanticipatetheseandyoudontknowabout
themuntilyoustumbleuponthemandyoudontusually
findthemuntiltheirrigationseasonisonthewayand
theyarealreadyfulloflarvaeAgoodheavyplantingof
fishtherewilldothetrickbutitisusuallynecessaryto
larvacideitfirstImeanwithinsecticidesthentoget
thoselarvaewhicharealreadythere

NowaboutricefieldsOnedoesntliketogivepat
answersaboutGambusiainaricefieldbecauseofthe

manyfactorsandsideissueswhichbearupontheprob

66

lemItisdifficulttocreditorchargetheGambusiawith
thisorthatdevelopmentThereisonegeneralstatement
thatcanbemadethoughthatwherethebestagricultural
practicesarefollowedtheGambusiaarethemosteffec
tive

NowIwanttodividericefieldsintotwoclassifications
IhopeIdontgetanybacktalkfromSperbeckonthis
Heisthericetycoonupinourcountry

Firstyouhavethelargerholdingsthethousandacres
andupwardsplacesthathavebeenoperatedforsome
yearswherethelandislevelwaterdepthsareuniform
dykesdamsandstructuresareinorderdrainsareneat
ditchesthatholdandcarrythewaterwithoutshallow
sprawlingsloughlikeareasAcoordinatednetworkof
canalsandditchesallconnectedOnsuchaspreadthere
aresumpsorpondsandcanalsinwhichthefishmay
winteroverInspringassoonasthewaterinthissystem
startsmovingthefisharecarriedtoallpartsofitat
onceandtheGambusiahaveanevenstartwiththelarvae
andinsuchplacesIfindtheGambusiaveryeffective

Thenthereistheothertypeofricefieldrepresented
byanisolatedplot607080acresahundredacresand
generallyoperatedbyaJohnnyComeLatelyAnoppor
tunistwhojumpedonthegravytrainandwhynotwith
riceat450abagHeoftenhasntthenecessarybacking
thenecessaryequipmentthenecessaryknowhowHis
dykesareinadequatehisdrainageisntorganizedhe
resortstoshortcutsandtemporarymeasuresHistoe
ditchesandseepagedrainsarenotcontinuousHeleaks
andspillswaterhaphazardlyTherearenofishwintered
overonthepremisesOnplaceslikethiswehavetoplant
thefishPlantingquantitiesoffishearlyintheseason
sayAprilisdifficultanddiscouragingInthecoolweath
ertheystayonthebottomprobablyhalfburiedinthe
mudandarehardtocatchThereforeifandwhenwe
doplantthemtheygetalatestartanddontdevelopin
enoughnumberstobeveryeffective

InfieldsofthislattertypeIcandiplarvaeanytime
anyplaceallsummerInfieldsoftheformertypepro
ductionofmosquitoesiscomparativelylowuntilperhaps
thelatterpartoftheseason
IhavedescribedthesetworicefieldsTheyrepresent

extremesandthereareallthegraduationsinbetween
BeforeIquitbeforeIfoldthisbookIwanttotalk

onehalfminutesontadpolesandsnails
InbodiesofwaterpopulatedbytadpolesIseldomsee

anymosquitolarvaeandinpoolsofwaterinhabitedby
snailsIveryseldomfindanymosquitolarvaeThatbrings
usintothecauseandeffectIfnotwhynotIsitthe
samereasonyoudontfindmosquitolarvaefraternizing
withGambusiasimplythatthefisheatthelarvae

Thatisevidentlynotthecasebecausetadpolesand
snailsarevegetariansThereisanotherthinginthiscon
nectionthatIwanttomentionIhavetriedtodiscuss

thisstrangesituationwithothergentlemeninthepro
fessionMosquitoDistrictManagersentomologistsvec
torcontrolspecialistsTheyjustwonttalkTheygiveme
asortofdisapprovinglookasthoughIhadsaidsome
thingimproper

ThereareexceptionstothisofcourseHaroldGray
discusseditwithmeandsuggestedthepossibilitythat
ourpolliwogsandoursnailshaveeatenupalltheavail
ablefoodItalkedtoMortensonaboutitandhesaidpos
siblythatpolliwogsandsnailsexudedasubstancewhich
isrepugnantortoxictothemosquitolarvaeIhope
someonewillcomeupwithananswertothat

Thankyou



fi

MrGordonSmith ThanksBillandIthinkyou
havegottenofftoagoodstartIthinkyouwillfindfrom
therestofthepanelthatwedonthaveverymuchdefi
niteinformationWearenotgoingtodrawchartson
theblackboardWearereportingobservationsthings
wenoticedthatmaypointawayormaynottryingto
developalittlethoughtalongalinewhichmayhavebeen
seriouslyneglectedinourrushtouseinsecticidesorto
findnewinsecticidestotaketheplaceofonesthatareno
longerusable

NATURALISTICCONTROLOFRICEFIELD
MOSQUITOESINKERNMAD

GORDONFSMITHEntomologist
KernMosquitoAbatementDistrict

Inlookingforcropstoreplaceacreagecutbackby
cottonandotherproductioncontrolsPalmFarmsinthe
Buttonwillowareaplantedalargeexperimentalacreage
inricein1953Theirsuccesswiththisplantingwith
considerablecottoncutbacksscheduledfor1954made
itrathercertainthattheKernMosquitoAbatement
Districtcouldexpectaconsiderableacreageofricetobe
plantedwithinitsboundaries

Sincethisdistricthadhadnoexperiencewithricefield
problemsitwasnecessarytoplananoperationalproced
ureIntheplanningstagetwothingswerenotedOne
thattoobtainfullcontrolinthericefieldswouldbythe
useofchemicalsbeaverycostlyprocedureandsecondly
littlehadbeendoneinthewayofactualfieldattemptto
obtainnaturalisticcontrolinricefieldsespeciallyunder
conditionsofclimateandagriculturalpracticesfoundin
theSouthernSanJoaquinValleyItwasfeltthatchemi
calcontrolwouldnotonlybecostlybutthatiftherice
standsbecamedensekillwouldprobablybeimpaired

Itwasdecidedthatbeforeinitiatingaroutinechemical
sprayprogramanattemptatbroadscalenaturalistic
controlwouldbemadeItwashopedthatasufficiently
satisfactorylevelofcontrolcouldbeobtainedwithmos
quitofishandothernaturalenemiesandthattheneedfor
costlysprayoperationswouldbeeliminatedThisplan
wasbasedonthepossibilitythatiffishwereintroduced
intothepaddiesimmediatelyuponfloodingtheirincrease
innumberswouldtendtokeeppacewiththemosquito
breedingpotentialastheseasonprogressedandthat
othernaturalenemiessuchasthedragonflyandwater
beetlelarvaewouldaidindestroyingthelarvae

Atthetimethatthepondswerefloodedtheoperators
plantingthefishnoticedthatdragonflieswereveryactive
overthepondsAlthoughroutineentomologicalobserva
tionswerenotmadethepondswerewatchedcloselyand
checkedfrequentlybytheoperatorsandforemenand
occasionallybytheauthor

Astheseasonprogresseditbecameapparentthatin
thosepondswherefishhadbeenplantedonlyoccasional
larvaecouldbefoundevenbyintensivedippingand
pupaewerevirtuallyabsentInthepondswherefishwere
notintroducedatthetimeoffloodingveryheavypopu
lationsofCulexlarvaedevelopedasthespringprogressed
Thispopulationdeclinedaspredatoryinsectsandinsect
larvaebecamemorenumerousMosquitoespresentin
thesepondswerealmostentirelyCulexspecies

Inthepondswherefishwereintroducedlaterinthe
seasonvirtualabsenceof4thinstarlarvaeandpupae
werenotedafterafewweeks
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Althoughtheresultsinthericefieldswerehighlysatis
factoryanumberofquestionswereraisedduringthis
periodespeciallyconcerningtheplaceofpredatorsother
thanfishinthebiologicalcontrolItwasthereforede
cidedtorunastudyonaduckclubwhichcouldbe
watchedcloselyForthispurposetheBandBDuckClub
wasselected

BandBDuckClub

Thisclubconsistsoffourpondseachroughlysquarein
shapeandaboutfiveacresinsizeThebottomsofthe
pondsareleveledandtheleveesarehighsharpsided
straightandbroadenoughontoptodriveonThebot
tomsofthepondswerefreeofvegetationatthetimeof
floodinghavingbeendiskedandrolledwitharoad
packerinanattempttoreducewaterpenetrationThe
vegetationonthesidesoftheleveeswasmowedpriorto
flooding

Twoofthesewereselectedforstudypurposes
Inonepondalightpopulationoffishwasintroduced
withtheirrigationstreamrunningfromthereservoir
Inthesecondpondadditionalfishwereintroducedin
moderatenumbersbutnoattemptwasmadetostockit
heavily

ThepondswereflownforAedesimmediatelyafter
floodingwithparathionat01lbsperacreAtthisrate
nokilloffishwasobservedAftertheintroductionofthe

fishthesepondswerecheckedcarefullyatleasttwicea
weekLargenumbersofdragonflieswereobservedde
positingeggsinthepondsimmediatelyafterflooding

Culexlarvaewerefoundinthegrassymarginsofthe
pondsafewdaysafterfloodingandearlyinthetriala
heavylarvalpopulationdevelopedSincethecenters
ofthesepondswereopenCulexdevelopmentwascon
finedalmostentirelytothegrassymarginsInordernot
toupsetthenaturaldevelopmentofpredatorsthese
marginsweresprayedonlywhennumbersofpupaewere
presentThemarginsweresprayedthreetimesbyaJeep
powersprayusingoilAlthoughthiskilledthewater
bettlesbothadultandlarvalithadnoapparenteffecton
theaquaticstagesofthedragonanddamselflies

Anequilibriumwasreachedinaboutonemonthafter
whichonlyanoccasionalpupacouldbefoundindicating
thatfewifanyadultswereemergingAtthistimethe
mosquitofishinthepondshaddevelopedinconsiderable
numbersandalsotherewasaheavypopulationofdrag
onflynaiadsorlarvaeinthewater

LosAngelesAthleticClub

AtthetimeoffloodingoftheLosAngelesAthletic
Clubaricefieldnearbywasbeingdriedupandgreat
numbersoffishwereeasilyavailableMosquitofishfrom
thisricefieldweretakenliterallybythegallonsanda
numberofthepondsinthisclubwerestockedveryheav
ilyObservationsonthesepondswerenotmadewiththe
frequencyorregularityasthoseontheBandBClub
butsufficientlysothatcertainthingsmaybenoted

Thesepondsaretriangularinshapeand214acresin
sizeThebottomsareroughlylevelbuthavedefinitehigh
andlowspotsVegetationinthepondsconsistsprincipally
oftulesandwiretuleswithotheremergentplantsThe
pondsweremowedandpartiallyburnedThemowed
butunburnedvegetationproducedratherheavysurface
floatageinsomeplacesTheleveesareofmoderateheight
andnotmaintainedThereareoftenshallowmarginsand
numerouscrackswhichcontainseepagewater



Thefishwereintroducedinnumberssufficientthatit

washopednomosquitoproductionespeciallyCulex
couldtakeplaceSincethefishpresentweresufficientto
verynearlyeliminatetheproductionofAedesnogeneral
sprayingwasdoneforthisspeciesSomemopupwasdone
usingoilincansandgroundpowerspray

Shortlyafterfloodingintwopondsfirstfloodedand
selectedforobservationCulexlarvaeappearedandde
velopedinheavynumbersmuchinthesamefashionas
ontheBandBClubSincefloatageandvegetational
lowedbreedingthroughoutthepondtheyweresprayed
oncewith6gallonsofoilperacrebyairThelarvalkill
obtainedrangedfrom75to90

ExceptfortheAedesmosquitoesthesepondsfollowed
roughlythesamecycleasthoseintheBandBCluband
reachedanequilibriuminaboutamonthatwhichtime
itwasfeltthatmosquitoproductionwasalmostelimi
nated

Inoneofthepondssomeofthefishwerekillednear
thepointofentranceofthewaterThiswaterwasfroma
newwellandmayhavecontainedsometoxicmaterial

WestminsterDuckClub

Anattemptwasmadetosetupastudyonthisclubsince
ithadpondsofirregularsizeandshapeandveryheavy
grassytypevegetationHoweverthewaterfluctuationin
thesepondswassogreatthatforthemostpartitbecame
impossibletoattemptinterpretationInonepondhow
everthewaterlevelwaskeptrelativelystableThevege
tationconsistedofwiretulesandheavyclumpsofemerg
entBermudagrass

AftersprayingforAedesat01lbsofparathionper
acrefishwereintroducedinlargenumbersDevelopment
ofCulexinthispondfollowedessentiallythesamepat
ternasintheBandBandLAAthleticClubsHowever
sinceitwasfeltthatthevegetationwassoheavyasto
makesprayingwithoilbyairvirtuallyuselessandsince
thepondwasplantedtomilletwhichtheoilwouldburn
nosprayingwasdone

In1955mosquitofishwereplantedinallricefieldsim
mediatelyafterfloodingItisfeltthatverylittleproduc
tionoccurredinthesefieldsandpossiblylessthanwould
haveoccurredhadlimitedchemicalcontrolbeenat

temptedwithineconomicreasonMrErnestMeyersof
theBureauofVectorControlmaderoutinestudieson
severalofthesefieldsduring1955andwillreportonhis
observationsinthispanel

GeneralInterpretation

1Noattemptwasmadetoassesssuchfactorsasalgae
lethaltomosquitolarvaeinthesepondsHoweverMr
RichardGerhardtoftheBureauofVectorControl
foundnobluegreenalgaeofthetypewhichappearsto
havesuchaneffectintheSacramentoValleyThefact
thatonoccasionlarvaeofallinstarscouldbefoundin
dicatesthatsuchaconditiondoesnotexist

2 Itappearsthatinthepastfishhavebeengiven
muchmorecreditthantheymaydeserveforcontrolling
mosquitolarvaeItappearsthattheymaybeapartofa
complexwithotherpredatorsandthattheentirecom
plexmaybenecessaryforcontrolThesepredatorswould
probablyfeedprimarilyonmosquitolarvaeastheyare
notasfastandarecapturedmoreeasilyHoweverthey
cansustainthemselvesbyfeedingoffeachotherwhenno
otherfoodispresent
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3Inallcasesnumerousdragonflieswereobservedde
positingeggsinfreshlyfloodedareasThismayormay
notbethenormalcaseandawaitsfurtherobservation

Atanyrateitisfeltthatthedragonflynaiadsorlarvae
playamajorpartinthiscomplex

Inordertogetsomeideaoftheabilityofdragonfly
larvaetoconsumefoodfivelargespecimenswerebrought
intothelaboratoryandplacedinapanOveraperiodof
18hourstheselarvaeconsumed35pupaeandoneoftheir
ownmembersWhenamixtureoflarvaeandpupaewere
putinthepanthepupaeweretakenbutfewifanyof
thelarvaewereconsumedInthefieldtherelativescar
cityorabsenceofpupaeascomparedwiththenumbersof
4thinstarlarvaeindicatethatsomepreferenceisgivento
pupaeasfood
4Sinceminutefreeswimmingcrustaceansarepresent

inlargenumbersinmanypondsrandomfieldcollected
materialwasofferedbothtofishanddragonflylarvae
Bothappearedtorefusethismaterialasfood
5Althoughfloatageandvegetationmayhavesome

effectonfishitdidnotappeartodisturbtheeffective
nessofthecomplexasawhole
6InsofarasCulexmosquitoesareconcernedthead

vantageoftheintroductionofaveryheavyfishpopula
tionovertheintroductionofmoderatenumbersisques
tionableInfactitmaydomoreharmthangoodasthe
excessivenumberoffishmaydelayreachingabalanceby
feedingtooheavilyofftheveryyoungformsoftheother
predators

7Inplaceswhereanattemptisbeingmadetouse
predatorsitispreferabletousenosprayatallthough
somemosquitoesmayemergeIfsprayingisabsolutely
necessaryitisessentialthatonlyoilbeusedasorganic
insecticidesmaydestroyaLargepartofthepredatorcom
plexTheuseofchlorinatedhydrocarbonsmayeliminate
theuseofthismethodforayearormore
8Thismethodisofverydoubtfulvalueinduckclubs

Atthetimeoffloodingofthesepondsthemosquitosea
sonisatitsheightandnormallythemosquitoseason
wouldbeoverbythetimeanequilibriumisreachedAlso
thetimeandeffortinvolvedingettingfishplacesagreat
demandontheoperatorstimeatthisbusyperiod
9Inassessingtheresultsofthistypeofcontrolonly

pupalcountsareofanyvalueandconsideringtheappar
entpreferenceforpupaeasfoodinterpretationofthese
countsisdifficult

Conclusion

Onthebasisoftwoyearsexperienceitappearsthat
intheKernCountyareagoodcontrolofCulexmos
quitoescanbeobtainedinricepaddiesbyintroducingfish
immediatelyafterfloodingandthenlettingnaturetake
hercourse

NowfollowingthisIwouldlikeErnietocomeuphere
andgiveuswhatliehasincontinuationofour1955
operations

AsGordonhasmentionedtherewasworkdone
inricefieldsintheKernCountyareaIworked
ontwoparticularricefieldsoverinJerrySlough
whichisthemainareawheretheEncephalitisLaboratory
doesmostofitsfieldworkWehadhopesatthesame
timethatIwastryingtogetsomeotherdatatofind
whetherpredatorswereofvalueincontrollingmosquito
larvaealsotogetmaterialontheimmaturestageofmos



quitoesintheJerrySloughareaforthesimplereasonthat
mostoftheworkdonebytheEncephalitisLaboratory
concernedadultinsectsandanylocalinformationonim
maturestagesofmosquitolarvaewouldofcoursebeof
value

TworicefieldsintheareawerechosenOneofthe

fieldswasplantedbyamechanicalseederontheground
theotherfieldwassownfromtheairConsequentlyon
thatsecondfieldriceplantsweregrowingacrossthedykes
andtheleveesthatseparatedthevariouscheckswhereas
onthefirstfieldthecheckswerecleanatthebeginningof
theseasonhavingnoriceplantsoccurringthereDuring
thelatterpartoftheseasonthesecheckshadsomeofthe
highestwatergrassthatIhaveseenItwasactuallyover
myhead

Withinthefieldthatwasmechanicallyplantedor
seededthereweretwochecksthatwereofprimaryinter
estThefirstcheckwasapparentlytooclosetothesource
ofthemainingressofwaterAlongtheborderoralong
thedykesofthatparticularchecktherewasquiteaclear
areawherenoriceplantscouldbefoundwhereasinthe
secondcheckriceplantscamedirectlyuptothecheck
banksthemselvesAsIhavementionedthesecondfield
wassownbyairandconsequentlythericeplantswere
growingdirectlyfromchecktocheckandacrossthe
checksaswell

Forthepurposeofdippingeachofthesefieldseachof
thethreecheckswasdividedintotwosectionsOnehun

dreddipsweremadealongtheleveeofthecheckdips
weremadefromalongtheleveeouttoadistanceofsix
feetTheothersectionwasdippedbygoingdirectlyacross
thericecheckitselffromonecheckorfromonedyketo
theotherThedistancebetweenthetwobanksaveraged
about25feetAnaverageof50dipswasmadeonthis
crosswatercheckLarvaeofmosquitoeswerecompara
tivelyuncommonthroughoutthewholeyearThelarvae
thatwerepickedupwerefoundforthemostpartinthe
firstfieldalongthedykesInthesecondfieldtheone
thatwassownbyairthelarvaewerefoundprimarilyin
thecenterofthecheckwithveryfewmosquitoesoccur
ringclosetothedykesIhavenotbeenabletoexplain
this

Mosquitofishwhichwearequiteinterestedinwe
ratherthoughtthatmaybeagreatdealofcredithadbeen
giventothemthattheydontdeservewereratherun
commoninthecenterofanyofthefieldsTheywere
foundprimarilyintheclearedareasandintheboxes
wherethewaterwasdumpedfromonericechecktothe
otherTheyseemedtobeaggregatedwheretherewasa
slightbutnoticablecurrent

Otherpossiblepredatorsweretheadultsandlarvaeof
dytiscidandhydrophilidbeetlesThedytiscidbeetles
wouldgoafterthemosquitolarvaeandpupaerather
voraciouslyWetooksomeofthemtothelabincontainers
ofwateranddroppedinmosquitopupaethepupaeno
soonerhitthewaterthantheywereinthejawsofthedy
tiscidbeetlesThehydrophilidsapparentlywereoflittle
importancebeingprimarilyscavengers

TherewereafewAnophelesshowingupinthelatter
partoftheseasonasthealgaegrowthaccumulatedThe
Anopheleslarvaewerefoundprimarilyinthealgalmats
aroundtheedgesofthericechecksoraroundtheedges
oftheopenwaterInthosesamechecksthebeetlelarvae
weretobefoundquitecommonlyandwerethereforeap
parentlyineffectiveineliminatingtheAnophelesItwas
veryseldomasGordonhasmentionedthatmosquitolar
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vaewereabletomaturetothepupalstageTherewas
verylittleadultproductionapparentfromthosechecks
thatIactuallylookedintoWehadalargeadultmos
quitopopulationintheJerrySloughareaIwouldsay
offhandthatthoseadultsdidnotemergefromaricefield
oratleastnotfromthosericechecksthatIwasactually
lookinginto

Besidesthemosquitofishandthebeetlelarvaethere
wasquiteaconsiderablenumberofdragonflyanddamsel
flynaiadsAsGordonsaidwecameintoprettygoodcon
tactwithsomeoftheserathershortlivedorshortcycled
damselflyanddragonflynymphsInfactitwasabout
eightweeksfromthetimethatthericefieldswereflooded
untilthetimethatthenaiadswerecrawlinguponthe
plantsleavingthewaterandemergingasadultsFor
somereasonorotherthemajorityofthelargedragonfly
naiadswerefoundinthemudandinthesiltatthebottom

ofthericefieldsItwasveryseldomthattheycametothe
watersurfaceForthisreasonIfeelatthistimethat
theydidnotplayanimportantroleinthecontrolofmos
quitolarvaeImayverydefinitelymodifythisthought
nextyearwithfurtherobservations

BillBollerudhasmentionedthetadpolesTherewasa
fairnumberoftadpolestobefoundinthericefieldsalso
therewasafairnumberofveryyoungadulttoadsthat
weretobefoundalloverthericegrowingareaThey
maynothavegonetoomuchfortheimmaturestagesof
themosquitoesthoughtheyplayedaratherimportant
partinthecontrolofsmallflyinggnatsthatwereinthat
particularareaAllIcansayisthatrightnowIhavegot
abaselinefromwhichtodofutureworkandinthatsame

generalareaIcertainlywouldliketohavetheoppor
tunitynextyearorthisyeartocarryitonandgetsome
moreobservationsThereweretoofewmosquitolarvae
andthereweretoofewpotentialpredatorsthisyearI
dontknowhowtoexplainitAsGordonhassaidbefore
ThiswasjustnottheyearIcannotsaythatpredators
playedadefinitepartinthecontrolofmosquitolarvae
therewerejustinsufficientnumbers

Thankyou
Applause
MrGordonSmithYoucanseewedontnecessarily

agreewithanythingyouhearBeforewegoonhere
Archiewastheresomethingyouhadtosay

DrADHess Wehavebeenincontactwithmost

ofyouabouttheGoodNeighborCluboftheAmerican
MosquitoControlAssociationThoseofyouwhodont
knowthisGoodNeighborClubofAMCAisaclubor
ganizedtohelptakeMosquitoNewstoforeignworkers
mosquitocontrolworkerswhoareunableorfinditvery
difficulttoobtainit

Nowthatseemssortoffunnyinourcountrywhere5
isnottoohardtocomebyevenforusMosquitoControl
peoplebutinmanyofthosecountriesindividualssaya
doctorhasafullsalaryofmaybelessthanathousand
dollarsayearanditisnotworthanymorethanitwould
behereFivedollarstosomeofthemislike150would
betousandtheygetpracticallynoliteratureatallSo
thislittleMosquitoNewswithadvertisementseventhey
eatthoseupandtheequipmentthatlittleliteratureab
stractisawonderfulhelpIhaveseenalotofthepeople
whogetitandknowhowimportantitistothemSothe
AmericanMosquitoControlAssociationhasworkedto
tryandadoptGoodNeighborsWehaveindividualsand
commercialconcernsinMosquitoAbatementDistricts
WehaveanumberofadoptionsbyMosquitoAbatement
Districts



Nowwewillbeturninginafinalreportonitthisyear
atBeaumontWehavehadverygoodresponseIamun
happytosayhoweverthatCaliforniasresponsehasnt
beenasgoodforsomeareaseventhoughitistheleader
ofalltheStatesinMosquitoControlSoIjustwantto
makealittleappealthatanyindividualswhomightwant
toadoptaGoodNeighbororifyouknowacommercial
concernmostofitisdirectpersonalcontactsandifyou
knowanindividualwithacommercialconcernitis

darnedgoodadvertisingfor5andtheycanadopta
MosquitoControlworkerThereisabigmarketinmost
oftheseforeigncountriesevengreaterthaninourown
countryandsowhereIhaveknownindividualsinacom
mercialconcerntheyrespondveryfavorablytoitand
oneoutfitHudsonSprayChemicaladoptedelevenGood
Neighbors

NowwehavebeenprettyfortunateWehavegotabout
threetimeswhatwehadlastyearanditisgoingtobea
bighelptotheAssociationMosquitoNewsnowisgoing
toGoodNeighborsinthirtytwoforeigncountriessoI
wouldlikeverymuchifanyofyouhavebeensortofwait
ingandhaventtakenfinalactionsayinyourMosquito
AbatementDistrictorifanyofyouindividualsknow
someonewhowouldliketopayforasubscriptionorto
letusadoptoneforyouIwouldlikeverymuchifwe
couldhavethatwithinthenextcoupleofweekssoitwill
goinonourreportatBeaumontthefirstpartofFebruary

MrGeorgeAMeyer Iwaswonderingdoyouhave
alistofnamestowhomthesesubscriptionscanbesent

DrADHess Yeswehavealistofwhatwecall
GoodNeighborCandidatesselectedbyMosquitopeople
ofthecountrieswhoknowtheneedsoftheindividuals

andwecangiveyoutheseSomeMosquitoAbatement
DistrictshavesaidWellsendmenamesoffivecandi
datesandwewillpickthreeorfouroutofthatToone
oftheIllinoisMosquitoAbatementDistrictsIsentfive
namesandtheyadoptedthreeofthefivesowecansend
younamesifyouwantthembutIcantsendthesame
nameseverywherebecausewewillgettwoadoptionsfor
thesamepersonSoifyouwanthalfadozenoradozenI
haveatleastahundredcandidatesonfilenowdeserving
MosquitoControlworkersthatIcangiveyouthenames
ofInfactIhavesomehereImightgivethemtoTed
RaleybeforeIleaveIhavegottoleaverightafterthis
meetingbutIcouldgetsomenamestomorrowthatcould
beusedYoucancontactTedthentogetsomenames
rightaway

HowaboutthatTedIfIleaveyouagroupofcan
didatenamesincaseanyonewantstogetanameinshort
orderhecouldgetitthroughyou

MrTGRaleyYesandontheothersideArchie
ifanyworkerwouldcaretoselecthisownwewouldbe
veryhappytohavehimdothat

DrADHess Wehavehadcaseswhereaperson
hasknownaworkerpersonallymaybetheyvisitedhere
orvisitedthemandtheywouldliketoadoptaparticular
individualandofcoursethatisfineWewillappreciate
anysupportwecangetontheGoodNeighborClub

WeareveryhappywiththeresponseIwouldliketo
seealittlemorefromCalifornia

MrHaroldCray StandupbythedoorArchieand
whentheygooutattheconclusionseparatethemfrom
fivebucks

MrGordonSmith EdWashburnhasbeenletting
Naturetakeitscourseonsomeofhisricefieldssoletus
seewhathehastosay
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SecretaryWashburn MrChairmanintheessenceof
timeIamonlygoingtosaythatourexperiencehasbeen
oneseasononlywiththeuseofGambusiainthecontrol
ofmosquitoesorthelesseningofmosquitoproblemsin
thericefieldsIthasbeenverysatisfactoryinourownpar
ticularinstanceandthatisasmuchasIwillsayatthis
timeIwillturnthepaperinlaterandnowturnthemeet
ingbacktoourChairman

OBSERVATIONSONTHEUSEOFGAMBUSIA

FORMOSQUITOCONTROLINRICEFIELDS
INTURLOCKMAD1955

GEDWINWASHBURNManager

ForthepastseveralyearspersonnelofthisDistricthave
beenseekingothermethodsthanchemicaltreatmentto
controlorgreatlylessenmosquitobreedingoccurringin
ricefieldsfoundintheDistrictWhilechemicalcontrol
hasusuallygivensatisfactoryresultsthecostisrather
highandaseachricegrowingseasonadvancesthe
chancesofobtaininggoodchemicalcontrollessenswith
thegrowthofthericeplantsthemselvesQuitenaturally
wehaveturnedtotheuseoffishmainlyGambusiaof
finisasapossiblemeansofobtainingthedesiredresults

RicegrowingwithintheTMADisnotextensivePlant
ingsrangeeachyearfrom10002000acresalllocated
withineasyflightrangetoheavilypopulatedareasThis
partin1952createdaveryrealproblemandpresentsa
potentialinfestationofthesecitieseachyearThusit
canbeseenthemosquitoesdevelopinginthericefield
areaswereaveryrealproblemandonewecouldnot
ignore

AfterlearningfromotherdistrictsinCaliforniaoftheir
apparentsuccessintheuseofthesefishwedecidedto
giveitatryin1955AccordinglyearlyinAprilwesur
veyedthesituationandfoundanabundantsupplyof
Gambusiaafinisoccurringinacutoffsloughadjacent
totheSanJoaquinRiver

Sincethericefieldswerebeingfloodedpreparatoryto
seedingbyairweproceededtoplantthesericefieldswith
fishAtotalofseven7fieldsorabout1000acreswere
heavilyplantedwithfishUnfortunatelynownoesti
matewasmadeastothenumberoffishplantedperacre
weonlyknowthatlargenumberswereintroducedOne
fieldwasnotplantedtofishasitwasseededtoriceabout
twoweekslaterthantherestTheseplantingoffishwere
madeduringtheperiodofApril10toApril20

Sinceseveralofthericefieldshadbeenfloodedforat
leasttwoweeksthepopulationofCulextarsalislarvaewas
highinmanyinstancesaveragingfifty50perdipThis
samesituationwaspresentinsome25sloughsandper
manentfreshwaterpondswithintheDistrictOneweek
afterplantingalloftheseareasfailedtoproducemore
than24CulextarsalislarvaeperdipNoothermethodof
treatmenthadbeenemployedduringtheperiodorfor
theentireseasonRepeatedlarvalsurveysweremade
throughoutthesummerofthefishplantedricefieldsand
pondsOnlyrarelywereweabletofindanymosquito
larvaeandthenonlyoneortwoperdipPopulationsof
predatorinsectsinthericefieldsremainedhighall
summer

AstheseasonadvancedintoAugustdippingbeganto
revealagradualbuildupofthelarvalpopulationof



AnophelesfreeborniThiscontinueduntilthefieldswere
drainedinpreparationforharvestingoperations

Incontrasttheonefieldthatwasnotplantedtofish
maintainedahighlarvalcountofCulextarsalisallsea
sonoftenwithcountsof5060larvaeperdipInthis
fielddippingalwaysproducedpupaeofthisspecieswhich
wereneverfoundinhundredsofdippingsinthefish
plantedfieldsandponds

Althoughwerealizeotherconditionsthanthefish
presentmayhavecontributedtothelackofmosquito
larvaeinthetreatedfieldsitappearsthattheyplayeda
verydominantroleincontrollingthemosquitopopula
tionsAstheseasonadvancedfishwereobservedtobe

veryabundantInfactonecouldalwayspickupseveral
fishinroutinedippPingfromtheleveesFromtheobser
vationswemadetAeuseofmosquitofishasamosquito
controlmeasureinthericefieldsandpermanentfresh
waterpondswasgoodenoughforustoplananotheryears
trialofthismethodDuringthe1956seasonanattempt
willbemadetomoreaccuratelyrecordandobservethe
useofthesefishinthisdistrictAtleasttwofactorsappear
mostimportantinassuringsuccessofthismethodfirst
thefishmustbeplantedinthericefieldsasearlyaspos
sibletoallowtimeforseveralgenerationsoffishtode
velopsecondlyfromliteratureitappearsthatnotless
than150fishperacremustbeplantedtoassureafair
degreeofsuccess

LITERATURECITED
HermsWBGrayHFMosquitoControl1944
GerhardtRWPreliminaryObservationsandLiteratureSur

veyofGambusiaforUseinRiceFieldMosquitoControl
MimeographSheetCalifStateDeptHealthBVC9455
1955

Applause
MrGordonSmith IknowthatMortwantstomake

itshort

MrEarlWMortenson WelltheinformationI
havetopresenthereisperhapsmoreonthenegativeside
thananyoftheothertalksthathavebeenpresented

MOSQUITOPREDATORACTIVITYINTHE
DUCKCLUBAREASOFMERCEDCOUNTY

EARLWMORTENSON

AstudywasmadeintheduckclubareasofMerced
Countyin1955beginningwiththefirstfallfloodingon
September15Thepurposeofthisstudywastoevaluate
theextentofmosquitoproductionandtheecological
factorsthatinfluencemosquitopopulationsinsuchan
environmentOneofthesefactorswastherelationshipof
predatorstomosquitolarvaeThisdiscussionwillbe
limitedtoabriefaccountofthissingleconsideration

Thereareseveralfundamentalpointsbearingonthe
effectivenessofpredatorsthatshouldbeacknowledged
beforediscussingourobservationsintheduckclubareas
Hinman1934listsoverahundredreferencespertaining
toanimalsthatpreyonmosquitolarvaeMostofthese

ThecooperationoftheMercedCountyMosquitoAbatement
Districtisgratefullyacknowleged
2AssociateVectorControlSpecialistCaliforniaStateDepartment

ofPublicHealthBureauofVectorControl
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reportshavemerelyrecordedthegroupsorspeciesofor
ganismsthatwereobservedpreyinguponmosquitoesUn
fortunatelythereisaconspicuouslackofinformationon
thequantitativeaspectsofmosquitopredatorrelation
shipsThelevelthatapredatorpopulationmustattain
beforeitexertsameasurableinfluenceonmosquitoeshas
seldombeendeterminedInordertomakesuchinforma

tionmeaningfultheenvironmentalconditionsthatin
fluenceorlimitpredatorpopulationsmustbeunderstood
Theseenvironmentalconsiderationsshouldincludetem

peraturefoodsupplyshelterandthecompleterangeof
bioticinterrelationships

Perhapsthemostimportantsinglefactoristempera
tureWithoptimumtemperatureconditionsmostpreda
torswillmultiplyrapidlyThetemperaturefactorbe
comesevenmoresignificantiftherangeneededformax
imumdevelopmentofthepredatorpopulationapproxi
matestherequirementsofthepreypopulationThisprin
ciplewasobservedinoperationintheduckclubstudy
whenprevailingfalltemperaturesresultedinafasterrate
ofdevelopmentforthemosquitolarvaethanforthepred
atorpopulationsofdamselflynaiadsandmosquitofish

Anotherimportantenvironmentalfactoristheavail
ablefoodsupplyGenerallyspeakinganabundantfood
supplywillresultindensepredatorpopulationsThe
predatorsnaturalfoodhabitsarealsoimportantToil
lustratethispointSmith1904observedthatdragon
flynaiadsfeedverywellonmosquitoeswhenlarvaeare
introducedintoalaboratoryaquariumhoweverwhen
observedinthefieldthenaiadsshowedapreferencefor
certainbottomlivingorganisms

Shelterisanotherenvironmentalfactorthatmustbe

consideredindeterminingtheeffectivenessofapredator
asapossiblecontrolfactorThepredatormustspenda
substantialpartofitstimeinthesamemicroenviron
mentasitspreyifitistoexertacontrollinginfluenceon
thepreypopulationThisiswellillustratedbytheprob
lemsthathavefacedthebiologicalcontrolworkersin
agricultureManyofthepotentiallyeffectivepredators
thathavebeenintroducedtopreyuponagriculturalpests
havefailedbecauseundernaturalconditionsthepredator
mayspendonlyasmallpartofitslifeinthemicroenvi
ronmentoftheinsecttobecontrolledOnnumerousoc
casionsithasbeenobservedthatmosquitolarvaewill
developsuccessfullyinwatercoveredwithdenseprotec
tivevegetationwhenalargepopulationofmosquitofish
arepresentonlyafewinchesaway

Thecounterinfluenceofotheranimalsonpredators
mayaffecttheirefficiencyinreducingmosquitopopula
tionsAnexampleofthisistheparasitismofmosquitofish
byaparasiticcopepodofthefamilyLernaeidaeThis
parasitepenetratestheabdominalcavityofthemosquito
fishandiftheinfestationisheavyitwillinterferewith
thefishsnormalbehavioreventuallycausingdeath

Theevaluationofmosquitolarvaepredatorsintheduck
clubareasinMercedCountyshowedthatacorrelation
existedbetweenthepresenceofmosquitofishandade
creaseinthenumberoflarvaeinthreeofsevenstudy
plotsThisoccurredwhereaheavypopulationoffishand
theCulextarsalislarvaewerefoundinrelativelyopen
waterSeveralspeciesofNotonectawerepresentatone
stationaveragingonespecimenperdiphoweverthere
wasnoreductioninCtarsalislarvaeNineofthestations
showedapresenceofdamselflynaiadsat5perdipbut
therewasnocorrelationbetweentheirpresenceandare
ductioninmosquitolarvaeTwostationsrevealedno



predatorpopulationandyettheCtarsalispopulation
steadilydeclinedThisisperhapsindicativeofoneofthe
mostcharacteristicfeaturesofnaturalanimalpopulations
theirtendencytofluctuateSuchfluctuationscanoc
curintheabsenceofpredatorsaswellaswhentheyare
present

Mosquitolarvaepredatorscanbeeffectivewhenthey
areabletoliveandmultiplyinthesameenvironmentas
thepreyandwhenfoodandshelterrequirementsor
preferencesarecompatibleandinfavorablebalancein
agivenhabitatInordertobetterunderstandtherole
thatpredatorsplayinmosquitocontrolmorerefinedand
reliabletechniquesmustbedevelopedtomeasurethe
changesthatoccurinpredatorpopulationsBeforethis
canbeaccomplisheditwillbenecessarytogainanap
preciationofthetotalecologyofeachpredatorunder
considerationthatiscomparabletotheknowledgeof
themosquitospeciestobecontrolled

LITERATURECITED

HinmanEH1934PredatorsoftheCulicidaeIThePreda
torsoftheLarvaeandPupaeExclusiveofFishJTropMed
Hyg37129134

SmithIB1904ReportoftheNewJerseyStateAgricultural
ExperimentStationofMosquitoesOccurringWithintheState
TheirHabitsLifeHistoryEtcTrentonNJMacCrellish
andQuigley

MrGordonSmith Wehavesomeideasofwhatto
donow

NowDickGerhardthasbeendoingsomecontroltests
withmosquitofishinricefieldsSoDickwillyoucome
upanddoitandtrytomakeitshortandsweetWeare
halfanhourbehindnow

MrRichardWGerhardt Wellfirstofallitwont
benecessarytotranscribethis

NOTESONTHEVALUEOFGAMBUSIATOP

MINNOWSASAMOSQUITOCONTROL
MEASUREFORCALIFORNIARICEFIELDS

RWGERHARDTANDAGGENTILE

Considerableinteresthasbeenshownbymosquito
controlworkersinCaliforniawhohavericefieldprob
lemsintheuseofGambusiaasanaidinreducingrice
fieldmosquitoes

Whiletheamountofworkthathasbeendonewith
thesefishinthepastisgreatlittleattentionhasbeen
giventotheireffectivenessinricefieldsHorsfall1942
completedthemostrecentandperhapsthemostextensive
investigationwithGambusiainricefieldsHispaperin
dicatesthatGambusiamaybeanaidinricefieldmosquito
controlbuttheycannotbeexpectedtocompletelyfree
ricefieldsofmosquitolarvaeandpupae

GeigerandPurdy1919conductedstudiesonthe
efficiencyofGambusiainricefieldsTheyreportedre
ductionsoflarvalabundancerangingfrom35to70
Theyfurthernotethatthefishtendtocongregatealong
leveebankswherethewaterisdeeperandnotshadedby
riceplants

Thesetwopapersandmanyothersarelistedinthe
excellentbibliographyonGambusiabyGerberich1946

AssistantVectorControlSpecialistStateofCaliforniaDepart
mentofPublicHealthBureauofVectorControl
2CaliforniaMosquitoControlAssociationInc
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Astudyofsomewhatlimitedscopedesignedtoevalu
ateGambusiaefficiencyinricefieldswasconductedby
theauthorsduringthericegrowingseasonof1955

Methods

AsuitablericefieldwaschosennearDavisCalifornia
ThefieldwascharacterizedbyaclayadobesoilIrriga
tionwaterwasfromwellsThevegetationoftheexperi
mentalfieldforthedurationofthestudywasmostly
ricewatergrassgreenandsmallamountsofbluegreen
algaeWateronthefieldswasmostlyturbidandvery
slowflowing

Twocagesconsistingofscreenedwoodenframesopen
ontopandbottomwereusedasameansofconfining
thefishwithinaknownareaoftheplotThecagesde
limitedan873sqftarearoughlyonesquareyard
Thebottomframesofthecageswerefirmlyfixedinthe
mudofthericechecktoinsurestabilityandpreventthe
fishfromescapingTwowoodenbridgesprovidedaccess
tothecages

Oneofthecagesidentifiedascage 1delimitedan
areawithslowflowingwaterandfortheentireduration
ofthestudybyalmostcompleteabsenceofvegetation
ThiscagewasstockedwithonematureGambusia

Theothercageidentifiedascage2delimitedan
areacharacterizedbyslowflowingwaterandabundant
riceandwatergrasswhichwithgreenalgaematforma
tionscoveredmostofthewatersurfaceThissecond
cagewasstockedwithtwoadultfemaleGambusia

Theimmersedscreenofthecageswasbrushedfre
quentlyinordertoremovealgaeformationsandprevent
stagnation

Thecommonlyuseddippingmethodwasutilizedin
ascertainingtherelativemosquitopopulationwithinthe
studycagesandtherateofmosquitobreedinginthe
unstockedplotorricecheckArecordofbiweeklylarval
dippingswaskeptandisreportedonagraphfollowing
thetextThelarvaedippedfromthecageswerecounted
accordingtoinstarsandreplacedinlocobymeansofa
droppingpipetteAnaverageoffivedipspersurveywere
takenfromeachcageandtenrandomdipsweretaken
fromtheunstockedricecheckwhichconstitutedacom

parativecontrol
Results

Theattachedrecordsshowinitiallyagradualconstant
decreaseinthenumberofmosquitolarvaeinthevegeta
tionfreewaterofcage1containingoneadultGam
busiaThemosquitolarvaedippedfromthecageduring
theinitialperiodweremostly1stand2ndinstarsAfter
theappearanceofthefishoffspringacompleteabsence
ofmosquitolarvaewasnotedfortheremainderofthe
studyperiod

Thedippingrecordsofthesurroundingunstocked
plotindicatedanormalmosquitopopulation

OnJune22thewaterofthecage1wastreatedwith
Rotenoneandthefishpopulationappearedtoconsistof

1maturefemale
1immatureadult

76verysmallminnows

78Total

Thecagewasthenrestockedwithonefish
Therecordsandgraphforcage2stockedwithtwo

minnowsshowaninitialsharpdecreaseinnumberof



LarvaloccurrenceinCagesandRiceCheck
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mosquitolarvaeendingwithacompleteabsenceoflar
vaeDuringthisfirstperiodthevegetationinthecage
wasverylimitedFortheremainderofthestudythearea
ofthecagewascharacterizedbyabundantvegetation
andpresenceoftheoffspringofthefishDuringthe
middleperiodofthestudyseveralnewlyhatchedmosquito
larvaeweredippedfromtheareaofthecageFollowing
surveysshowedonlyaverylimitednumberof4thinstars
andpupaeconfinedtoalgaematshenceoutofreachof
thefish

Themosquitopopulationinthesurroundingunstocked
areawasthehighestintheentireexperimentalplot

OnJune22theareaofthecage 2waspoisonedwith
Rotenoneandthefishpopulationappearedtobeformed
of

58Total

Thecagewasrestockedwithtwofish

Numerousobservationsduringthestudyperiodseem
toconfirmthepositivephototropismofGambusiaas
statedbyotherresearchersSurveysatdifferenttimesof
thedayshowedthattheminnowscongregatedinthe
lighterpartsofthecagesandwherethewaterwasclearer

Aquariumobservationsshowedamoreaccentuated
predaciousactivityoftheminnowsonmosquitolarvaein
lightedconditionsYoungminnowsprovedtobevisibly
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moreactivethanthematureadultminnowsPupae4th
and3rdinstarswerehighlypreferredbytheminnows
ChironomidaeCladoceraandCopepodaappearedtobe
agoodsourceoffoodfortheminnows

DiscussionandConclusion

TheauthorsbelievethatGambusiaminnowscanbe

anaidtothecontrolofmosquitoesinCaliforniarice
fieldsThattheyareabletoaccomplishareductionin
thenumbersofmosquitoesinthesehabitatsseemsobvious
Nodefinitefigurecanbegivenintermsofthepercent
reductionwhichmightbepossibleFromtheevidence
presentedinthisreportandbypreviousworkersitseems
thatGambusiawilltendtoseekoutclearwaterareasin

thericefieldsUndoubtedlythereductionofthenumbers
ofmosquitolarvaefromtheselocationswouldbepositive
Afterthericeplantsareemergeditisdoubtfulifthese
fishwillpenetrateintothemidfieldareainsearchof
mosquitolarvaeInviewofthislikelihoodinspectors
shouldbecautionednottoregardanabsenceoflarvae
nearthecheckbanksasbeingtypicaloftheentirefieldif
Gambusiaareactiveinit
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MrGordonSmith WellIhaventmuchmoreto
contributeWehavehadIhopesomeinformation
possiblysomemisinformationandafewideasItseems
tomethatwemaybemissingtheboathereMaybeit
willseemtosomeofyouthatwearedoingthesame
Idohopethatwecangiveitsomethoughtandmaybe
someoftherestofyoutryalittleexperimentingormess
ingaroundorwhateveryouwanttocallitandtryto
findoutifthereisanythingbecausethewayinsecticides
aregoingnowwewanteveryboatwecanlayourhands
on

PresidentMurray ThankyouGordieverymuchfor
yourinformationfromthispanelandIthinkwewere
veryfortunateinhavingWilliamBollerudGobelasone
ofyourmembers

MrHaroldGray MrPresidentcouldImakeone
suggestionPerhapswewouldelicitagreatdealmore
informationandallifwerephrasethequestionWhat
dontweKnowaboutNaturalisticControlofMosqui
toes

PresidentMurray Arethereanyannouncements
Noresponse

PresidentMurray WearelateWewillstandad

journed

Whereuponatthehourof515pmtheConference
adjourneduntilWednesdayJanuary181956at900
oclockam



WEDNESDAYJANUARY181956 915AM

PresidentMurray Wellletsproceedwiththefinal
session

ThereisoneannouncementIwouldliketomakeMr
MiltonBuehlerfromEugeneOregonjustleftapileof
LakeCountyMosquitoControlProgramThirdAnnual
ReportbookletsItisaverynicelyprintedpublication
andsolongastheylastonetoaDistrictyoumaytakeit
homewithyou

Healsorequestedthatifyouhaveamonthlyreportor
anannualreportthatyousendoutthathewouldap
preciatereceivingacopy

IhadasimilarrequestfromOscarLoppattheSouth
CookCountyMosquitoAbatementDistrictIllinois
Theseotherdistrictsappreciatereceivingmonthlyreports
orannualreportsIttiesusalltogethersoyoudistricts
keepthatinmind

WewillproceedwiththeWeedControlSymposium
HowardRGreenfieldModeratorwhoisalsothevice
presidentandthepersonwhowilltakeovertoday

MrHowardRGreenfield ThankyouDonRight
atthemomentIamreallyatalossMrHarveywasI
hopehewillshowupsoontobethebackboneofour
panelthismorningIjusthopethatMrHarveywillshow
upbecausehehadafullthirtyminutesheretotalkand
Iknowheisawellknownweedspecialistandhadalot
ofinformationthathecouldgiveus

AsDonsaidwewillgetonwiththepanelbecausetime
todayisveryimportant

ImightintroducethisWeedControlSymposiumtoday
bysayingthatessentiallyitisanoutgrowthIbelieveof
ourSourceReductionProgramsthatmanyoftheDis
trictsareembarkinguponSourceReductionwasthefirst
step

Nowitisalogicaloutgrowthofsuchprogramsinthat
afteryouhavedoneforinstancesomedrainagework
youmustusefollowupmethodsintheformofweed
controlotherwisetheSourceReductionprogramquickly
fallsbythewayside

WEEDCONTROLSYMPOSIUM

MrGreenfield ThenmayIintroduceMrHarvey
whoistheExtensionWeedSpecialistfromtheUniversity
ofCaliforniaatDavis

MrHarvey
Applause
MrWilliamHarvey Inthefieldofweedcontrol

therearethreetypesofproblemsthatyoufolkshavethat
maybewecangiveyousomehelponAtleastwehave
someinformationonthreespecificsortsofproblemsthat
applytoyoufolksinthemosquitocontrolbusinessIwill
listanddescribethemandthenwewilltalkaboutcon
trolmeasuresforthethreeproblemsthatIthinkbother
youfolksjudgingfromtheinquiriesthatcomeintous
atDavis

Firstarethesubmergedaquaticstheweedsthatgrow
beneaththewaterTheyinterferewithwaterflowdam
mingupthestreamsintopoolsandholdingswhereyou
havetroubleThereareawholearrayofthesesub
mergedweedspondweedselodeaparrotsfeather
youcannamethemaswellasIcan

Thesecondtypeofweedproblemthatyoufolkshave
isthatofemergentaquaticsthatgrowinthewaterand

74

stickoutandinterferewiththeflowandagaindoalot
ofdammingupTheworstinthisgrouparethecattails
andthetulesalthoughtherearelotsofothersedgesand
aquatictypesofvegetationthatdocauseyoutrouble

Thethirdgroupwouldbethevarioustypesofditch
bankvegetationthatinterfereinseveralwaysThereare
somegrassessuchasJohnsongrassthatofteninterfere
withwaterflowalongtheedgesofstreamsandmayinter
ferewithyouraccesstothestreamstogetatthemos
quitoes

AlongwithJohnsongrassisaweedthatwecallknot
grassorditchgrassItgrowswithalongrunnersortof
thingthatcanstretchoutintothestreamIhaveseen
them20feetormoreinlengthrootedonthesidebut
withtheselongstemsdraggingoutintothestreamAlso
inthisgroupofditchbankvegetationIthinkweshould
includewoodyplantsbecausewegetanumberofcalls
onwhattodowithwillowsandcottonwoodsthatinter
ferewithaccesstothestreamsorthebanksandthatinter
ferewiththejobyouaretryingtodo

Letslookatcontrolsfortheseproblemsandwewill
gobackfirsttosubmergedaquaticstheweedsthatare
growingunderneaththewaterThereareseveralcontrol
methodsthatIthinkyouprobablyknowandthatcer
tainlyyourirrigationdistrictsarefamiliarwith

Onemethodcommoninyearspasthasbeenalarge
tractoroneithersideoftheditchdraggingalargechain
orcablesometimeswithplatesfastenedonittotryto
tearouttheseaquaticsfromthebottomofthestreamso
thatyoucangetsatisfactorywaterflow

Someoftheirrigationdistrictshavebigdrumswith
cleatsweldedonthemandsomeofthemactuallyuse
gangdisksthattheyhaulunderthewater

Allofthesemethodsroiluptowateralotandareonly
partiallysuccessfulYouhavetokeepdoingittimeafter
timeandyougetintroublewithstructuresYouhave
topullthechainorthediskorwhateveryouareusing
outofthestreamtogetaroundstructuresanditcauses
quiteabitoftroubleYetmanyofthedistrictsdouse
mechanicalmethods

ThechemicalmethodsIthinkwouldperhapsbeof
moreinteresttoyouAndtherearetwochemicalmethods
forsubmergedaquaticsthatseemtobequiteusefulFor
pondsorreservoirsorlakesorbodiesofstillwaterIthink
probablythecheapestmethodofcontrolofthesub
mergedaquaticsiswithsodiumarseniteThischemical
hasbeenusedforalonglongtimeforcontrolofweeds
underthesurfaceofthewaterandithasseveraladvan
tagesitisnotdifficulttoapplyanditischeapProbably
thegreatestdisadvantageisthefactthatthesodiumar
seniteitselftheconcentrateisquitetoxicButatthe
concentrationweareusingitinthewaterwecansave
thefishwhichisabigadvantageinyourwork

Withsodiumarsenitewegenerallyusefourtosixparts
permillioninstillwateralthoughwemaygoashighas
tenpartsasonlyaportionofapondorreservoiristreated
atonetime

Nowintermsofamountofarsenitefourpartsper
milliontakesagallonofafourpoundmaterialper16000
cubicfeetofwaterIfyouaregoingtotreatwitharsenite
youdoneedtomakesomeestimateofthevolumeofwater
youaretreatinginordertogetprettyclosetotheparts
permillionyouareshootingatItischeapbecausear



seniteisnotanexpensivematerialandintheselowcon
centrationsonlysmallquantitiesofchemicalareneeded

AsIhavementionedalsoattheseconcentrationsthe
sodiumarsenitedoesnotkillfishandafteraboutthree
daysyoucannormallyusethesamebodyofwaterfor
swimmingorforirrigationorwhateveryouwantI
wouldntuseitimmediatelyalthoughthereprobablyis
notroublewiththeselowconcentrationsevenimmediate

lyafterapplication
Theeasiestmethodofapplicationwouldbeapower

sprayerofsomesortinaboatandzigzagbackandforth
acrosstheareatobetreatedIwouldsuggestgoingover
ittwiceifyoupossiblycaninordertobesureofgetting
theconcentrationequalizedoverthebodyofwater

Theothermethodofchemicalcontrolforthesub

mergedaquaticsintherunningstreamsandditchesis
theuseofaromaticsolventsWehaveusedvariousma
terialsoveraperiodoftimeThefirstinitsfieldwasa
materialcalledBenocloratrichlorbenzeneMorere
centlywehavehadsomelighteroillikenaphthasThe
BureauofReclamationhasdoneagreatdealofwork
onthesearomaticsolventsforirrigationdistricts

Anaveragerateofapplicationherewouldbesixgal
lonsofoneofthesearomaticsolventspersecondfootof
flowIfyouhaveabigditchitisdesirabletocutdownthe
flowofwaterduringtheperiodoftreatmentsoyoucan
reducetheamountofchemicalusedandalsosoyoucan
concentratetheaquaticweedsinthesmallervolumeof
waterSometimesyoudogetachannelingifyouhave
toomuchwaterandthesolventtendstogowherethe
waterisgoingandnotgetbackintheheavybedsof
aquaticweedswherethewaterflowisveryslow

Useaminimumofsixgallonspersecondfootofflow
andapplyitoveraperiodof20to30minutesspraying
itbeneaththewaterssurfacewithapowerriginorder
togetanemulsionIfyoudoitrightyoucomeoutwith
anicemilkysubstanceflowingdownthestreamfromthe
pointofapplication

Againitispossibletoputitinatastructurewhere
youaregettingsomeroilingorturbulencetohelpmixit
Thentheusualthingtodoistoputinabouthalfthat
dosageahalfmilefurtherdowntheditchWethinkof
itintermsofablanketofchemicalmovingdownabouta
20to30minuteblanketifwecancallitablanketin
termsoftimeandasitgoesdownandtheweedstake
outthechemicalthewatergetsabluelookandtheemul
sionbeginstofadeSousuallyaboutahalfmiledown
youstickinaboutahalfdosetoreinforcethis

Youmayhavetodothisaboutahalfmiledownthe
ditchbutafteryouhavehadexperiencewithityoucan
followtheblanketdownanddecidewhenyouneedto
reinforceitabitandwhenitisbeginningtogettoothin
AsImentionedyouneedapowersprayertoapplythe
materialbecauseyouwanttomakeaprettygoodemul
sionwiththewaterintheditches

Thesearomaticsolventsareratherhardonrubber

Someoftheoutfitsthathaveusedithaveusedcopper
tubingandcopperpipetoconnectthepumptotheboom
throughwhichtheyaresprayedItisdesirableifthisis
anirrigationditchtoclosethecutoutsasthisblanket
goesbythatisnottorunitdeliberatelyoutinthefield
fortworeasonsOneisthatyouarelosingmaterialif
youarerunningitoutonthefarmersfieldandyouwill
havetoreinforceitfasterTwoisyoucouldhurtsome
cropswithitHoweverthetoxicitytogrowingcropsis
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ratherlowTherehasbeenworkonthisinfurrowirriga
tionwhereyoudontcontactthecropswiththewater
andusedthiswayitdoesntharmrowcropsIfyoudo
dumpitoutonapastureyoucangetalittleleafburn
onsomeoftheplantsHoweverwerecommendandso
dothemanufacturerstoclosethecutoutsasyougo
downwiththeblanketandthendumpitintothedrain
whereyougetsomefurtherdilution

Thismaterialhasthedisadvantagethatitdoeskillfish
Itisquitetoxictofishandfrogsandvarioussortsofani
malsIdontthinkyouhavetoworryaboutlivestock
becausethewatertreatedwiththissolventsmellssobad
thelivestockwontdrinkitanditisintheditchatone

particularspotforonly20or30minutessothatitisnta
seriousfactorasfaraslivestockisconcerned

Thesecondtypeofproblemthatofemergentaquatics
suchascattailsandtulesagainhastwoanswersthatI
thinkyoucanuse

Thecheapestforthelastseveralyearsforcattailsand
tuleshasbeen24DwhereyoucoulduseitThereare
manyareasinCaliforniawherecattailsandtulesare
growingwhere24Dinthesummertimeisprohibited
becauseofthedangertosurroundingcropplantsNever
theless24Disprobablythecheapestmaterialwecan
usewherewecanuseitThemixturethatwehavebeen
successfulwithandtheonethathasbeenquitewidely
usedisoneandahalftotwopoundsofalowvolatile
esterof24DThatwouldbeaquartandahalftotwo
quartssincemostofthelowvolatileestersof24Dare
fourpoundmaterialsSowewoulduseaquartandahalf
totwoquartsofalowvolatileesterof24Dplusone
gallonofDieseloilperhundredgallonsofwaterWith
thismixturewewouldspraytowetthecattailsandtules
ratherthoroughlyandatthetimetheyhadconsiderable
growthbutbeforetheheadsareshowingYoudont
wanttowaituntiltoolateinthesummeruntiltheyget
oldandtoughOntheotherhandyoudontwantto
spraythemsoearlyinthespringthatthereisnotenough
leafsurfacetogetsprayabsorptionandmovementdown
intheroots

WehavehadgoodluckwiththismixtureUsuallyyou
donotgeteradicationwithoneapplicationofitbutyou
shouldgetafairlyhighpercentagekillwiththefirst
spraySometimesyoucanmakeafollowupspraythe
sameseasonMoreoftenwehititnextspringtofollow
uponanywemissedordidntgetagoodjobonthepre
viousyear

AgainyouneedapowersprayerYoucanprobably
useyourinsecticidesprayersThereisaproblemingetting
adequatewettingandwehaveusedasmuchasfouror
fivehundredgallonsperacreintheheavystandsDont
befrugalwiththetotalvolumeifyoureallywanttoget
akillwiththismethod

AsImentionedyoudohaveahazardwithsurround
ingcropsYouneedtospraywhenthereisaminimumof
windandyouneedtokeepthedropletslargesotheydo
notdriftYoudontwanttofogitonAndifyoucanget
onbothsidesoftheditchandsprayfrombothsidesyou
willprobablygetabetterkillthanifyoutrytodoitall
fromonesideoftheditch

Anothermaterialthatislookingpromisingandwe
donthaveagreatdealofinformationonityetbutitis
oneIthinkyoufolkswillbeinterestedinisAmino
TriazoleItisanewchemicalwehaveworkedwithfor

thelasttwoyearsandithassomeratherspecificusesI



willmentionanotheronelaterbutitlooksverygoodon
cattailsandtulesThedrifthazardisnowherenearas

greatasitiswith24Dalthoughwithanyoftheseweed
killersyouhavetobecarefultokeepthemoffcropsbe
causetheyarevegetationkillersandifyougetthemdi
rectlyoncropsyouwillgetdamage

ThemixtureweareusingnowandIamnotsurethis
isthebestbecausewehaventhadasmuchexperienceas
wehavewiththeotherbutthemixtureistwopounds
actualAminoTriazoleperhundredgallonsofwater

Oneoftheproductsthatwasofferedforsaleonalim
itedbasisthisyearisa50percentpowderthatiswater
solubleWehaveaddedwettingagentstoitinmostofour
workandIamnotsurehownecessarythatisIthinkif
youaredoingsomesprayingonyourownitwouldbewell
toseewhatsortofwettingyouaregettingIfthedroplets
areballingupandnotflatteningoutIwouldaddsome
wettingagenttoitbecauseitisnotgoingtogiveagood
killifitisnotwetting

AgainIwoulduseapowersprayerwiththismaterial
inordertogetgoodcoverageofthecattailsandtules
andagainIwouldspraytowetThereissomeindication
wecouldusesomewhatsmallervolumeswiththeAmino

Triazolethanwecanwiththe24DLastyearwasthe
firstyearanyextensivetestsweremadeandwehavealot
moretodotofindoutwhatisthecheapestwaytodoit
ItlookstouslikeAminoTriazolehasaverydefiniteplace
inmuchofourSacramentoSanJoaquinValleyarea
where24Dcausestoomuchtrouble

Onemorecautioninsprayingcattailsinverydeep
wateryouareapttogetpooreffectsoifyoucancut
downthewaterdepthsothereisnomorethansixinches
orafootofwateryouwilldobetterthanwiththreeor
fourfeetofwaterApparentlyitisaproblemoftrans
locationofthechemicalIfyouareonlywettingthetop
twoorthreefeetoftheleavesandtherearetwoorthree
feetofleavesbelowthewatertotranslocatethrough
beforethechemicalgetstotherootsapparentlythe
chemicalgetslostsomewhereingettingdownthereand
itdoesnotgetintherootsinsufficientquantitiestokill
themSowhereverpossibleIwouldreducethewater
level

Wealsohavehadpoorresultsontheedgesofstreams
wherethecattailswereuponthedrypartofthebankand
Ithinkthishasbeenmoretruewith24Dthanwiththe
AminoTriazoleSometimeswegetafringeoneachside
whichwasjustoutofthewateratthetimewesprayed
sowewouldlikesomewaterovertherootsbutnottoo

deep
Nowforditchbankvegetationtherearevariousthings

wecandoForgrassesandnormalweedgrowthalongthe
ditchbankthecommonestthingthatwehaveusedin
thepasthasbeenamixtureofdinitroanddieseloilor
oneofthespecificweedoilsMostoftheoilcompanies
putoutanoilthatishighintoxicityItworksverynicely
onsomethinglikeJohnsongrassusedstraightIfyouare
afteramixtureofgrassesandbroadleavesyoucanmake
anemulsionofitinwaterwith40or50gallonsofoiland
60or70ofwateranddoawettingjobWeuseamixture
likethatquitecommonly

Thedinitromaterialisahelpingettingakillofsome
ofthebroadleafplantsthataresomewhatoilresistant
Itisalsoahelpinmakinganemulsionoftheoiland
water

Nowwithinthelastfewyearswehavebeentestinga
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newmaterialthatwasonthemarketthispastyearand
probablywillbemorereadilyavailablethisyearasa
grasskillercalledDalaponItlooksverygoodtousI
thinkitisgoingtotakeoverpartoftheworkthatwehave
donewithoil

Dalaponatabout20poundsperacrecanbeusedin
150gallonsofwaterifthegrassesaretallAgainwehave
todoawettingjobifwearegoingtokilltheseplants
HereagainIwouldaddawettingagentIthinkinmost
casesyouwillwanttochecktheeffectofthespraywhen
youstartoutandseeifitisdoingagoodjobofwetting
IfitisnotandtheJohnsonorBermudaistoughorare
gettingmatureIamsureyouwillhavetoaddsome
wettingagent

TogetbestresultswithDalaponthegrassesshouldbe
makinggoodlushgrowthIwouldsayJohnsongrass
oughttobesomewherefrom12to18inchestallandthe
knotgrassorditchgrassprobablywith12to18inches
ofnewgrowthOldbeatupgrowthfollowingdiskingor
followingburningorifitisdriedoutabithasnotre
spondedaswelltoDalaponActuallyDalaponisatrans
locatedsprayItenterstheleavesgoesdowntotheroots
andweneedhealthyleavestopickitupandabsorb
enoughofittodoajobNowDalaponisnotamiracle
chemicalatallYouwillnotgeteradicationofJohnson
orBermudawithoneshotofDalaponWehavehad
goodcontrolandahighpercentageofkillwithtwo
applicationsinaseason

IthinkyouwillfindtheDalaponisprobablycheaper
thanouroilspraysanditcertainlydoesmoreasfaras
killingoutrootsandrhizomeIfyouhaveaditcharea
withBermudagrassonthebanksandwanttoretainpart
oftheBermudaforditchbankstabilizationIthinkyou
canuseDalaponatthisrateorasomewhatlowerrate
andjustkeepbeatingitbacksoitdoesntseedandcause
toomuchtroublebutisnotcompletelykilledout
IthinkDalaponisgoingtohaveabigplaceinour

ditchbankandroadsideworkbecauseitisquitecon
venienttohandlequitereadilywatersolubleandat
theseratesyoucanstickadrumortwoonthetruckand
workalldaywhereaswithoilyouhavetocomebackto
gettheoilSomeworkersdontliketohandletheweed
oilsbecausetheywillblisterifyoudontgetthemoffsoon
DalaponisnicertohandleItisgoingtobecheaperIt
definitelygivessomerhizomekillwhichoildidnot

Thewoodyvegetationcouldbeawholetalkinitself
WehaveonepersoninDaviswhoisworkingfulltimeon
brushandwoodyvegetationcontrolHoweverwestill
donothavealltheanswersTherearethreetypesof
treatmentsonwoodyplantsandIthinkitmightbewell
todistinguishbetweenthese

Oneisafoliagespraywherewewaituntiltheplants
areallleafedouttryingtowettheleavesthoroughly
Usuallyherewewilluseawaterbasespraysincewedont
wanttoburnthemwejustwanttogetthechemicalin
andkillthem

Thesecondisabasalspraythatcanbeappliedinwin
tertimealthoughitcanbeusedanytimeInthismethod
wetrytogetthechemicalintothebarkandtheverybase
ofthewoodyplantstemsHereweputthechemicalin
dieseloilbecausethewaterdoesntpenetratebarkvery
well

Thenextisacutsurfacemethodwhichwouldbeused
ontreesfromthreeorfourinchesindiameteronup
Makeafrillaroundthebaseofthetreeandputthechem



icalinthefrillActuallythisisthesurestofthethree
methodsWecanalmostguaranteeakillifyoudoitthis
way

NowtogobackovertheseForafoliagespraywe
woulduseeither24D245Toracombinationofthe
twoIfyouhadnothingbutwillowswewoulduse245T
orthebrushkillerbecausethe245Tismuchbetterthan
24DonblackberriesSotheonetousedependssome
whatonthevegetation

Ifyouarenotalwayssureyoucancompromiseand
usethebrushkillerwhichisacombinationofbothThat
isactuallywhatisusuallydone

Forwillowsthespraywillbeaboutfourpoundsofa
lowvolatileesterof24Dperhundredgallonsofwater
withmaybeagallonofdieseloilYouwillnotethisis
anotherplaceinwhichweaddalittledieseloiltoour
sprayinordertogetsomewhatbetterwettingandinorder
tocutthroughthewaxycuticleonplantsWedontwant
enoughdieseltoburnbecauseweinterferewiththemove
mentofthechemicalWewantjustenoughtoincrease
thewettingandtopenetrateoutsideoftheleavesYou
canusealightsummersprayoiljustaswellifyouhap
pentohaveitavailableThebesttimetosprayisafter
theleavesarefullsizeinthespringorearlysummer

Nowinspiteofwhatwehavebeenledtobelieveover
aperiodofyearswillowsaretoughtokillIfyouwantto
completelyeradicatethemyouhavetosprayseveral
timesWesprayedwillowsandwedidagoodjobbut
foundonebranchhereoroneportionofabranchthere
thatwouldsurviveIthinksomeofyouhaveseenwillows
alongricechecksthathavebeensprayedforseveralyears
andthatarebeatbackbutarestillsurvivingIntheearly
dayswethoughttheywererealeasybecausetheydid
respondto24D

WithblackberriesIwoulduseaboutthreepoundsor
threequartsofalowvolatileesterof245Torofbrush
killerplusagallonofdieseloilper100gallonsofwater
Thebrushkillerbeingamixtureisalittlecheaperthan
theT alittlemoreexpensivethantheD whichjust
reflectsthepriceoftheDandtheT Wehavehad

bestresultsinthespringwhenthenewcanegrowthon
theblackberrywasthreefeetlonganditwasgrowing
vigorouslyAndagainblackberriesaretoughYouarent
goingtogetcompleteeradicationwithonesprayItwill
benecessarytoresprayanyregrowthifyouwanteradica
tionThesearefoliagesprayswhereweareusinglarge
volumesofwatertogetgoodcoverageofalltheleaf
surfaceThebasalsprayisadifferentthingentirelyWe
woulduseaboutfourgallonsofbrushkillerperhundred
gallonsofdieseloilamuchmoreconcentratedmixture
Thisisabout16poundsofchemicalperhundredgallons
ofdieselbutweareonlysprayingthelower18inchesof
theplantsWearenottryingtogetitontheleavesatall
justaroundthebasal18incheswithenoughvolumeto
getsomerundownordrainingdownthebarkandaround
thecrownalittlebit

ThismethodwillworkonsmoothbarktreesItismore

suitableforthesethanonbigoldheavybarkedtreesThis
doesntworktherebecauseyoucantgetthroughthe
heavycorkybarkunlessyoufirstgoaroundwithanaxe
andcutsomeslashes

Thethirdmethodforuseontreesistomakeafrillor

seriesofcutsaroundthetreeasneartothebaseasyou
convenientlycanThehigherupthemoreaptweareto
getsproutingMakethecutswithinafootor18inches
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ofthebaseandinthesecutsputthepureundiluted
24Damine

Weuseasquirtoilcantoputitinandwithanaxeor
ahatchetandwithonesquirtoilcanonemancandoa
lotoftreesinadayusingacutwiththehatchetandthen
asquirtofthechemicalItisthecheapestmethodbe
causetheamineischeaperpergallonItdoesntrequire
alotofequipmentAlthoughresultsaremorerapidfrom
earlyspringapplicationswegetresultsanytimeofthe
year

Anotherwoodyplantthatyoumayrunintoandthat
maycausesometroubleispoisonoakWehaveused
brushkillerasafoliagesprayataboutthreepoundsof
brushkillerperhundredgallonsofwaterYouwillhave
tospraymorethanoncebecauseoneshotoneyeardoesnt
killitandsometimesourregrowthnextyearlookslike
wedidntdoanythingatallHoweverthesecondspray
usuallyknocksoffquiteabitofit

ThechemicalIpreviouslymentionedforcattails
AminoTriazolelooksverygoodforpoisonoakWehave
hadsomeonehundredpercentkillswithitusingtwo
poundsofAminoTriazoleperhundredgallonsofwater
andsprayingtowetTheAminoTriazoleisnotasgood
onotherwoodyvegetation

Thereareanumberofchemicalsavailableassoil

sterilantsTheimportantrequirementsforanysterilants
mustbekeptinmindinrelationtoyourproblemifyou
aretogetgoodresultsfromtheiruse

Thefirstoftheseistheneedtohavethesterilantin

thesoilintherootzoneoftheplantsyouaregoingtokill
Nowthatmeansthatinareasoflowrainfallyoumay
havetogetitonearlyinthefallanditmayactuallyre
quiresomeirrigationifyouaregoingtogetadequate
resultswithsterilantsbecauseonverylowrainfallareas
therainitselfmayneverleachthesterilantintotheroot
zoneSecondlythechemicalmustbeintherootzoneat
thetimethattheplantsareactuallyabsorbingmaterials
Wehavehadtroubleinthatrespectwithsomeofthevery
solublematerialsinthattheywouldreachitinthewinter
timebutnotbetherenextsummerwhentheplantsstart
growth

Thirdlythechemicalmustbethereinasufficientcon
centrationtodoajobofkillingthatisifwegetjust
alittleofitinwemaydamagetheplantsknockthe
leavesoffturnthemyellowbutnotcompletelykillthem
Andfourththisconcentrationmuststayforalong
enoughtimesothattheplantscanabsorbalethaldosage

Thosearethefourthingsweareupagainstwithsteril
antsWehavetoadjustbothourratesandthechemicals
weareusingdependingontherainfallorthemoisture
situationWealsoarefacedwithamoistureproblemin
subirrigatedareasorswampyareasbecausethemoisture
movesupandkeepsthechemicalontopofthesoilThus
itisnotcarrieddownintotherootzonewhereitcanbe
absorbed

TherearemanychemicalsforsoilsterilizationRather
thantrytocoverthemallinthelimitedtimewehave
hereletmesuggestoneofournewcircularsthatcovers
thewholesubjectofsoilsterilization

ThisisCircular446onWeedControlbySoilSteriliz
ationputoutbytheUniversityofCaliforniaYoucan
getitfromanyofthefarmadvisoryofficesYoucanwrite
intomeforitifyouwantItisreasonablynewandpretty
welluptodate

AnothernewoneisNumber447onGeneralContact



WeedKillerswhichdiscussesoilsandvariousoilmix
turesforweedcontrolAgainthatoneisavailablefrom
yourFarmAdvisorsoffice

ThereisanolderoneonControlofAquaticandDitch
BankWeedsItisCircularNo158butisnotasupto
dateasitmightbeItcoverssomeoftheearlyworkwith
thesolventsandwiththebenochlortypematerialsand
haspicturesofsomeoftheaquaticsItmightwellbe
usefultoyoufolksinyourworkItneedsrevisionand
probablywillberevisedassoonastimepermits

Nowifyouareinterestedinwoodyvegetationthereis
amimeographedcircularyoucangetfromsomeofthe
countiesoratleastthatyoucanseeinsomeofthecoun
tiesIamnotsurewehaveenoughcopiesforcomplete
distributionThisisChemicalBrushControlTechniques
ofCaliforniaRangeLandsNowsomeofthiswont
applytoyourproblemsalongditchesanddrainsbut
quitealittlebitofitwillItdiscusseschemicalsandthe
waytousethemDrLeonardwroteitandIknowthere
arecopiesinalloftheCountyofficesbutwhetherthere
areenoughfordistributionornotIamnotsureWe
haveabulletinonbrushcontrolinthemillsomewhere
thatshouldbeoutthissummer

Justafinalwordastosourcesofinformationforfurther
problemsthatyoumayhaveorsomeofthethingsthatI
maynothaveexplainedasclearlyasyouneedYoucan
talktotheFarmAdvisorsinanyofourCountyoffices
andtheywillbeverygladtohelpyouIfyouwantto
writeintomeIwillgiveyouanyhelpIcan
Iagainapologizeforbeinglatethismorning
PresidentMurray QuestionYoumentionedusing

weedkillerslike24DinapowersprayerWhatisthe
hazardinusingthatforotherpurposes

MrHarvey Thequestioniswhatisthehazardof
usingapowersprayerforotherpurposesafteryouhave
useditfor24D

LetmeapproachitbackhandedlyYoucannotbesure
youcompletelygetthe24DoutofthesprayerNowif
youwereusingthepowersprayerforsomeofyourin
secticidesinditchesIdontthinkitwouldmakeany
differenceIfyouweresprayingcropsafterwardswith
insecticidesIthinkitwouldmakeadifferenceIwould
notusethesamesprayertospraycropsthathashad
24Dinitbecauseitisextremelydifficulttocleanitout

MrSmith Canyoukillthechemicalwithalkalior
byputtingsomethinginthesprayer

MrHarvey Thequestioniscanyoukillorneu
tralizethe24Dwithanalkaliorsomethinginthe
sprayer

NotcompletelyActuallywhatwedoincleaningisto
useammoniaorsomethinglikethattotrytoneutralize
the24DandgetitalloutYoucantbesureofcomplete
lydoingitandthereisnowaytocompletelyneutralize
the24Dsoyoucanonlycleanitalloutandthatis
extremelydifficult

MrMarvinCKramer Isitpossibletomixthe
substitutedureasthatarespecificforannualsandthose
thatarespecificforperennialsandifitispossibleisit
feasibleonacostbasis

MrHarvey Thequestionismixingsubstituted
ureasandyouarethinkingofCMUandthatgroup

MrKramer Yes

MrHarveyYesTherearethreedifferentonesof
thoseasyoufolksknowCMUortheTelvarWisthe
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middleonesotospeakandthereisonelesssolublethan
thattheDWthattendstopersistlongerThereisone
moreFWthattendstoleachdownandperhapsdo a

betterjobondeeprootedperennialswherethereisa
shortageofmoistureTheycouldallbemixedveryread
ilyIamnotsurewhatthebestmixtureofthemwouldbe
Howeverifyouareshootingatdeeprootedperennials
certainlyyouneedtogetthechemicaldeepdowninthe
soilanditmaybecheapertomaketwoapplications one

earlyintheseasononelateinthewinterorearlyspring
Nowitmaybepossibletousesomeoftheseasmix

turesIhaventseenenoughonittoknowifitwould
workornot

MrMHBuehler OnthisAminoTriazoleisthat
verytoxictolivestock

MrHarvey Thetoxicitytolivestockisverylow
WeseemtohavehadlittleornohazardsWehaveor
seemtohavelessdrifthazardaswell

MrGreenfield ThankyouMrHarvey
Ifwemayfortherestofthepanelsincetheremight

besomequestionsthatyouwouldliketoaskofthemalso
andifyouwouldholdthoseuntiltheendofthispanel
discussionhasbeencompleteditmightbebetterWe
mayhaveacoupleofthingsthatwecanattemptto
answer

OurnextspeakeronthepanelisBobPetersfromthe
SanJoaquinMosquitoAbatementDistrict

MrRobertHPeters IfImaybeallowedtomake
peacewithGordonSmithandhispanelonNaturalistic
ControlIwouldliketobeforeIdiscussweedcontrol
veryquicklymakesomecommentswhicharepertinent
perhaps

Ihavefoundwehavehadasmuchexperienceasany
oneinthenaturalisticapproachandIcanonlysayin
1953thatwecouldnotaffordtocontinuesprayingrice
fieldssoIwillquicklymakethreepointsfollowingthat

Inusingmosquitofishweestimatethecostisconsid
erablylessasanapproachperhapsaslowasonethirdof
thecostofsprayingTheresultsbeingmuchbetterby
comparisonThisisalsoanunscientificreportbasedonly
onobservation

Anotherpointthatcanbemadeisthatweattempted
toputatleast100fishperacrewhichgivessomeofyou
atleastabasisforastartingpoint

Athirdandfinalpointiswhatarewegoingtodothis
yearBelievemewearegoingtousemosquitofish

Nowtogetdowntothesubjectofweedcontrol
Idobelievethatineachcasewhereaweedcontrol

programisinstigatedinamosquitoabatementprogram
thatitisnecessarytofollowanapproachsuitabletothe
conditionsthatarepresentImightsaythatinour case

wehaveaspecifictypeofproblemwhichinvolvesmainly
organictypewastepondswhichincludecannerywastes
sewageandgrapeproductsumps

Anotherpointinrelationtoapproachisthatwemust
adjusttoatypeofprograminvolvingafactthatoneof
ourtrusteesisthechairmanofwhatIshallrefertoasan
anti24DsocietySoforthatreasonwehaveinitiated
apeculiarapproachperhapsinthatIbelievewearethe
onlyonesthatareusingamechanizedweedcontrolpro
gramtotheextentthatweoperateaFergusontractor
andmowerwhichwefindtobeextremelyeffectivein
dealingwiththisspecifictypeofproblemItutilizes a



sevenfootbladewhichisadjustableItcanbeoperated
onthedownpositionortheuppositionforthemowing
ofweedsofvarioustypesonthebanksTheactualcost
ofoperationissomethingwhichIdonothaveavailable
informationonIcanonlysaythatpartofthereasonfor
instigatingthisapproachhastodowithourrequirements
forusingthesamepieceofequipmentalongourriver
bottomareasforourmaintenanceandwhatyoumaycall
trailclearingoperationsaswellSothereforewehavea
pieceofequipmentforyeararoundapplication

Ourapproachtothishasbeenacooperativeonesimilar
tothatwhichweoperateinoursourcereductionpro
graminthatwedonotdesiretocarrypublicserviceto
thepointofactuallygettingridofamansweedsIthas
beenpointedoutbysomepeoplethatitissomewhatde
batablehowfarweshouldgointheactualsprayendof
theprogrambutwedefinitelytrytodrawthelinewhen
itgetsbeyondtheactualcontrolofmosquitoesthem
selvesandassuchweoperatethisparticularpieceof
equipmentfor350perhourandyoucandoquiteabit
ofworkinthatperiodoftimeOurcooperationinthis
respecthasbeenverysatisfactory

TheonlyotherthingwhichIcanreportthatwehave
doneinadditionistorecentlyacquireaverylargetank
AsamatteroffactitcamefromtheAlamedaCounty
DistrictWeboughtitmoveditoutoftheiryardsothey
couldbuildthatfinenewbuildingtheyhavedownthere
WedidthemagreatfavorWefindwealsodidourselves
afavoratthesametimeandweexpecttocombinethe
useofanoiltypeweedsprayinconjunctionwithour
mowerduringthiscomingyear

Applause
MrGreenfield ThankyouBob
WhereasBobhastalkedabouttheuseoftheweed

moweralongditchbanksGordonSmithwillgiveussome
oftheworkthathehasdoneintheoilfieldsinthecon
trolofcattailsandtules

Gordon

MrGordonSmithAfterMrHarveygotthroughI
foundthatIhaventgottoomuchtosaysoIwillkeepit
shortandsweet

WEEDCONTROLPROBLEMSAND

PROCEDURESINTHEKERNMOSQUITO
ABATEMENTDISTRICT

GORDONFSMITHEntomologist

Foroperationalpurposestheweedcontrolproblems
intheKernMosquitoAbatementDistrictcanbesep
aratedintotwocategoriesThosethatarenormallytaken
careofbytheoperatorsasapartoftheirroutineopera
tionandwhichconsistmainlyofditchbankweedswhich
interferewithlarvicidingproceduresandthecattail
problemsarisingfromoilfieldoperationswhicharethe
subjectofaspecialcontrolprogrambythedistrict

Theditchbankproblemsareprimarilyduetograsses
andotherweedsfoundindairydrainsandroadsidedrain
ageditchesSomeproblemisencounteredinirrigation
andfielddrainageditchesbuttheselocationsareusually
maintainedbythefarmersintheirroutineoperations
Sinceithasnotbeendeemedfeasibletosetupaspecial
weedcontrolprogramforthistypeoflocationtheusual
procedureisfortheoperatortospraytheweedswithoil
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asacombinationweedcontrollarvicidingoperationwhen
vegetationbeginstointerferewithnormalsprayapplica
tionTheoilusedisRichfieldLarvacideOilwhichisalso
agoodweedoilInadditionattemptsaremadethrough
thesourcereductionactivitiesofthedistricttohavedairy
wastesintroducedintoanirrigationsystemwhereavail
ableorputintoapropersumpratherthanrunintoa
ditchwherecontrolisdifficultatbest

Thecontrolofcattailsinoilfieldwatersisaproblemin
thisdistrictrequiringspecialemphasisforseveralreasons

EspeciallyintheolderhillsidefieldsnorthofBakers
fieldonlyasmallpartofthetotalliquidpumpedbythe
wellsisoilandthegreaterpartiswaterThepumps
dischargeintotanksoraseriesofbasinswheretheoil
risestothesurfaceandisskimmedoffandthewateris
withdrawnfromthebottomandwastedoffinthemost

convenientmannerUsuallythisisdonebyturningitinto
thenearestgullywhereitrunsdownhilljoiningthe
flowfromothergulliesAtthebottomofthefoothillsand
beforeitflowsintotheriveritentersanotherseriesof
sumpswhereafinalskimmingoperationisperformedto
preventoilpollutionoftheriverwater

Thiscrudeoildoesnotseemtobeparticularlytoxic
tocattailsandtulesortomosquitolarvaeCattailsgrow
luxuriantlywiththebasesoftheplantscoatedwithcrude
oilandlarvaemaybefoundwiththeirsiphonspenetrat
ingathinfilmofoildirectlybesideafloatingblobofoil

Thisproblemisespeciallyserioustothedistrictsince
thistypeofwaterisattractivetoCulextarsalistheprinci
palencephalitisvectorinCaliforniaandBakersfieldis
boundedonthenorthbyfoothilloilfields

Mosquitocontrolthroughtheuseoflarvicidesisex
tremelydifficultsincemostofthestreamsofwaterare
inthebottomofsteepsidedgulliesandforthemostpart
inaccessibletopowerequipmentTherearemanymilesof
thesestreams

Thesavingfactorinthiswholesituationisthatthe
streamgradientsarerelativelysteepandiftheycanbe
keptingoodconditionthewatervelocityissuchthat
breedingcannotoccurOneofthemajorproblemsin
volvedinthisstreammaintenancehasbeentheestablish
mentofcattailsimpedingthewaterflowandeventually
throughsedimentationresultingindeltalikeflatscov
eredwithslowmovingwater

Handditchingeitherthroughoraroundthesebedsof
cattailsservesonlyasatemporaryexpedientsincethe
plantsrapidlyreestablishthemselvesinthenewditch
Inthespringof1950aspecialprogramwasinitiatedfor
chemicalcontrolofthiscattailproblemSincethereare
nofarmsneartheproblemareaitisfeasibletouse24D
forthispurposeThismaterialhasbeenusedinoneform
ortheothertillthepresenttimeTCAwasaddedex
perimentallybutseemedtobeofnovalueThemixture
usedis3quartsof59tetrahydrofurfurylesterof24D
equivalentto1poundofparentacidperquart10
gallonsofdieseloiland90gallonsofwaterappliedto
runoffTwotreatmentsaremadeeachyear

Thisprogramhasnotproducedanyspectacularresults
buthasyearbyyearreducedtheproblemofcattailstoa
pointwheretheyarenowveryfewandonemancando
thejobinmuchlesstimethanoriginallyittooktwomen
todoAllinallwecouldhavewishedforamoreeffective
materialbuthavedonewellwith24D

SomeexperimentalworkwasdonebyLewisIsaak
duringhistimewiththedistricttestingIPCMethoxone
andothersThemostpromisingofthesematerialswas



Thistalkwasbasedonillustrationsbothkodachromeslidesandmovieofweed
controlalongthebanksofreservoirsHykilweedoilissprayedonthemarginalweeds
toobtainakillofthetopsAfteraboutaweekthetopsaresufficientlydeadanddried
toprovidegoodfuelforburningAtthisstageapropaneweedburnermountedona
fourwheeldriveJeeppickupisusedtoburnallvegetationtotheground

WDMURRAYDeltaMAD

DalaponSingleapplicationsoffortyandsixtypounds
peracregavegoodinitialknockdownandapparentlythis
materialtranslocatestotherootsItisprobablethatbet
terresultswouldbeobtainedbymakingtwoapplications
indensestandsSincethematerialwasappliedin1955
theamountofregrowthisnotyetknown

Sodiumethylxanthateat5poundsper100gallonsof
waterappliedinJulytodensestandsofcattailsandtules
gaveveryrapidcontacttopkillbutasyetshowsnoeffect
onthetubers

Itisplannedtoputonsometestswithaminotriazole
nextsummerusingvaryingconcentrationsatvarious
stagesofgrowthFromsomepreliminaryreportsthis
materialisextremelytoxictocattailsandmaybeasolu
tiontothisproblem

MrGreenfield ThankyouGordon
OurnextspeakerontheprogramisDonMurray
Don

MrDonaldMurray ConfuciussayOnepicture
worth10000wordsIwontdomuchtalkingbutwe
willjustlookabitSeeabove

Firstletslookatsomelanternslides

Whereuponvariousslideswereshownonthescreen
whileMrMurraygavethenarrative

MrGreenfield DonIwasverygladtoseethat
burnerinoperationTedRaleyhasaskedthathenotbe
calleduponbecausehecouldonlygivealittlemoreon
theweedworkandhethoughtpossiblyhistimecouldbe
usedbyquestionsandanswers

Applause
IguessthelastonourprogramisGeraldLantfrom

NorthernSalinasValleyJerrywillgiveyoualittlebrief
discussionontheReclamationDistrictsetupinourarea

THERECLAMATIONDRAINAGESYSTEM1665

GERALDWLANTEntomologist
NorthernSalinasValleyMAD

TheReclamationDrainageSystem 1665wasorig
inatedtofreehundredsofacresofswampareaforpro
ductivefarmingThiswastheintentanditservednobly
suchanendformanyyearsHoweverallofthisoccurred
morethanthirtyyearsagoandduringtheintervening
yearsthesystemwassubjecttonormalweatheringsedi
mentalaccumulationandmonumentalneglectNoone
personorbodyadmittedresponsibilityforthecomplete
maintenanceoftheditchwhensufficientfundstosupport
thespecialdistrictadministeringitwerecurtailed

WhenfinallythenewlyformedNorthernSalinasVal
leyMosquitoAbatementDistrictwasinvitedtoameeting
calledbytheSalinasCityCounciltodeterminerespon
sibilityandadministrationofthesystemtheMosquito
AbatementDistricthadsufferedanoutlayofmanyhun
dredsofdollarsattemptingcontrolonwhatamountedto
almostthirtymilesofcontinuousmosquitosources



Whenthemeetingwhichincludedrepresentativesfrom
theCountyHealthDepartmentSalinasCityCouncil
CityAdministratorsOfficeCountyBoardofSupervisors
andtheNorthernSalinasValleyMosquitoAbatement
DistrictsBoardconveneditwasthoughtthatsincethe
MosquitoAbatementDistricthadthegreatestinterestin
gooddrainageforsourcereductionpurposestheDistrict
logicallyshouldtakeovertheresponsibilityoftheRec
lamationDitch

ApprehensionwasoriginallyfeltinthattheDistrict
mightbesteppingoutoftheboundsofpuremosquito
controlhoweverwhentheinitialdraglinecleaninghad
beencompleteditwasobviousthatatremendousreduc
tionhadtakenplaceinthelighttrapcollectionsresting
stationsandlarvalsamplingscount

Thisfirstcleaningwastimeconsumingcostlyand
difficultBecauseofvegetationblockageandsedimenta
tionthechannelhadfloodedtwohundredfeetwidein
someareasTheoperationofdrainageequipmentinan
areaofsuchsaturatedpeatandsiltdidproveextremely
difficultevenwithmatusage

Onrecleaningthefollowingyearmuchofthearea
thathadprovennearlyinaccessiblewasnowabovewater
anddrainingnicelyItwasatthispointthatweedcon
trolmeasureswereinauguratedbecauseofthemultiple
benefitspossibleByreductionofvegetationfewerclean
ingswouldberequiredhencelessdraglinetimewitha
possiblesavingofoverseventypercentLessobstruction
toflowandthereforefewerlarvalsourcestosprayfurther
effectedamonetarysavingTherewasanothersideaf
fecttheeventualeliminationoftheDistrictsaerosol
generatorwhichhadbeenanintrinsicpartoftheDistricts
mosquitocontrolprogram

Overtenmilesofchannelhavebeenmechanically
cleanedanditispresentlyintheprocessofasystematic
weedprogramAsapartofthisprogramourLiquidPro
paneWeedBurnerservesasthemainstaywithsoilsteril
antsplanthormonesandoilapplicationsasnecessary
adjuncts

Ithasbeenclearlydemonstratedtousinourtests
thatintelligentweedcontrolissourcereduction

MrGreenfield Thankyou
NowtoquicklysumthisupIwouldliketosaythis

Inourownparticularcaseweweredumpedintoweed
controlThereisnowayofputtingitanydifferently
TheCountytheCitytherestoftheagenciesinour
Countyfeltaswasdiscussedtherethatwewerethe
logicalonestotakeoverthisreclamationsystembecause
ofourmosquitocontrolactivitiesWewereapprehensive
aboutitbutithasproventobeaverywisechoiceora
wiseacceptanceoftheproblem

WeedcontrolImentionedearlierdoesseemtobethe
logicalmovementfollowinganysourcereductionpro
gramIdontknowhowelsewecanescapesuchaprob
lem

NowIseethatwedidrunoverourtimebutthepro
gramnowcallsforarecesssowewilltakeatenminute
breakatthistime

Whereuponashortrecesswastaken
PresidentMurray TheBoardofDirectorswillmeet

inthediningroomforaboardmeetingimmediatelyafter
thisprogramWehaveastheBoardofDirectors

PresidentYourstruly
VicePresidentHowardGreenfield
SecretaryEdWashburn
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BoardofTrusteesMemberRoyHolmes
SacramentoValleyAreaisBobPortman
SanJoaquinValleyAreaisJohnStivers
SouthernAreaisGardinerMcFarlandand
TheBayAreaisHalBrydon

AbouttenminutesafterweadjournIwouldliketosee
youdowninthediningroomandwewilleat

MrGreenfield NextonourprogramhereisDr
BohartAssociateProfessorofEntomologyUniversityof
CaliforniaatDavisandhewilltellusabouttheidentifi
cationanddistributionofAedesmelanimonvsAedes
dorsalisinCalifornia

DrBohart

IDENTIFICATIONANDDISTRIBUTIONOF

AEDESMELANIMONANDAEDESDORSALIS

INCALIFORNIA

RMBOHART

DepartmentofEntomology
UniversityofCaliforniaDavis

AedesmelanimonDyarhaslongbeenconsidereda
synonymofAdorsalisMeigenProofofthedistinctness
ofthetwospecieshasbeenrecentlypresentedbySJ
CarpenterandAStonerecordedinCarpenterand
LaCasse1955andbyBarr1955Inbothcasesthe
onlyreliabledifferencesgivenwerethoseofthemale
genitaliaInmelanimontheclaspettefilamenthasa
longershankandtheapicallobeofthebasistyleismore
pronouncedThelattercharacteristicissufficientlyob
vioussothatanexperiencedobservercandistinguish
malesunderadissectingmicroscopewithoutmakingslide
mountsofthegenitalia

Thediscoverythattwospeciesareinvolvedinthe
dorsaliscompleximmediatelyopensquestionswithrespect
topreviouslypublishedrecordsForinstanceitappears
rathercertainthatrecordsofencephalitisinfectionand
transmissionbyCaliforniadorsalisshouldactuallybe
creditedtomelanimonFurthermorerecordsofdor
salisbymosquitoabatementdistrictsintheSacramento
SanJoaquinValleyshouldhavebeenmelanimoninprac
ticallyeverycase

Inordertogetabroadpreliminaryviewofthedis
tributionpictureIhaveexaminedavailablematerialand
preparedtheaccompanyingmapRecordshavecome
principallyfromtheCaliforniaInsectSurveyattheUni
versityofCaliforniaBerkeleythroughPDHurdfrom
variousabatementdistrictsthroughECLoomisof
theBureauofVectorControlfromJNBelkinofthe
UniversityofCaliforniaatLosAngelesandfrommyown
collectionManyofthecriticalSacramentoRiverDelta
recordswerefurnishedbyEMezgeroftheSolanoCounty
MosquitoAbatementDistrict

Inordertotakefulladvantageofavailablematerialit
wasnecessarytofinddifferencesinfemalesandlarvaein
additiontothoseinmalesByastudyofmanyreared
specimenswithassociatedlarvalskinsitwasdiscovered
thatlarvaearereadilyseparatedbythelargemesonotal
hair1ofdorsalisseefigureofthoraxInadditionpro
notalhair1ofdorsalisisalmostalwaysdoubleortriple
insteadofsingleasinmostmelanimonThecombscales
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aresomewhatdifferentalsoInthefemalethelargeper
centageofpalescalesonthewingofdorsalishasbeen
commenteduponbyseveralauthorsUnfortunatelythis
featureissubjecttoconsiderablevariationHoweverif
attentionisnarrowedtotheanalveinitcanbeseenthat
practicallyallspecimensoffemaledorsalishavethisvein
morepalethandarkwiththereversebeingtrueinme
lanimon

Thefactthatthebrackishwatercoastaldorsalisap
pearstodifferfromitsinlandcousinofthesamespecies
byitsmuchbroadercombscalesmayindicatespeciation
inprogressOntheotherhandmalegenitaliaofthe
twotypesappeartobeidenticalThetypicalfreshwater
dorsaliscombscaleasillustratedismoderatelyslender
andusuallyhas3ratherequalterminalspinesflankedby
severalofdecreasingsizeThisisintermediatebetween
thescaleofmelanimonwithitsstrongcentralspineand
thatofsaltwaterdorsaliswhichisusuallystoutandwith
5or6ratherequalterminalspinesflankedbysomelesser
ones

Ingeneralmelanimonappearstopreferortobebest
adaptedtofreshwaterHoweverlarvaehavebeen
takenintheDeltaregionalongwithdorsalisinwatercon
tainingamountsofsaltupto18percentFurtherstudies
ofthesalttolerancesareneededSeveraltimesthecon

centrationofseawatercanbetoleratedbydorsalislarvae
whichatthesametimecanberearedinnearlypure
waterThecompetitionbetweennigromaculisandme
lanimonmisnameddorsalisintheirrigatedareasof
theGreatValleyhasbeenremarkedfrequentlyNowin
thelightoftheveryfewcasesoftruedorsalisinthisarea
DosPalosMercedCoTracySanJoaquinCoRio
OsoYubaCowemustconsidertheinteractionofthree
competitorsofwhichdorsalisistheleastsuccessful

Ageneralizationbasedonpresentlyknowndistribution
datawouldplacedorsalisinthisstateasprimarilycoastal
southeasterneasternandnortheasternThereappearsto
besomeevidencethatmarginsoflakesaswellasbaysare
favoredbreedingplacesExamplesareTuleLakeGoose
LakeHoneyLakeGuadalupeLakeandLagunaLake
Incontrastmelanimonisessentiallyaninlandvalley
speciesassociatedwithsuchriversystemsastheSacra
mentoSanJoaquinKernSantaAnaSantaInezPit
andFeather

OutsideofCaliforniadorsalishasbeenreportedfrom
manypartsofNorthAmericaandEurasiaStatesfrom
whichmelanimonareknownareCaliforniaNevada
OregonMontanaandColoradoItappearstobeun
commonexceptinCaliforniabuttheneedforreliable
recordsbothhereandelsewhereisapparent
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MrGreenfieldThankyouDrBohart

NowwehaveMosquitoMeasurementItsPresent
StrengthsandShortcomingsAndbeforeDickPeters
comesuphereIwouldliketoaskhimaboutthoseques
tionshebeggedusfortheotherday
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MOSQUITOMEASUREMENTITSPRESENT
STRENGTHSANDSHORTCOMINGS

ModeratorRICHARDFPETERSChief
BureauofVectorControl

MrRichardFPeters Ihavehadconsiderableex

perienceinbeggingandIfindifIpersistIeventually
getresults

FirstofallIwouldliketohavetheothertwomembers
ofthepanelcomeforwardiftheywillpleaseDrBella
myandMrLoomisWehavebutonemicrophonehere
andIdowantasIpromisedyoutomakethistime
allottedtomosquitomeasurementasinformalaspossible
hencewewillhavetoriseandseatourselvesalternately
inordertobeabletoanswerquestionsandhavethe
audiencehearthereplies

ThesubjectMosquitoMeasurementisprobablyas
underappreciatedIwouldsayasanythingwearedoing
inmosquitocontrolIthinkwecametorespectittothe
maximumin1952whenwehadthebigencephalitis
experienceandwereobligatedtorecoverfromitandto
decidesincethenhowweweregoingtoplanandavert
another1952Itisntthatwehadntdonemosquito
measurementbefore1952itisjustthatwehadnttested
thevalidityofwhatweweredoingbefore1952Sosince
thattimewehavebeenobligedtoobjectivelyanalyze
whatcanwedotopredictpotentialfutureemergencies
andalsotohelpsizeuptheresultoftheyearsoperations

Wehavealsobecomeclearlyawarethattherearereally
twoobjectivestomosquitomeasurementoneforpublic
healthpurposesifwecanusethetermlooselythe
otherforoperationalpurposesagainsortofalooseuse
Forthepurposesofthispaneldiscussionwearegoingto
trytoconsolidatethemtotheextentthatsuchispossible
whilereviewingthestrengthsandweaknessesofmosquito
measurement

Withoutdoubtthematterofmosquitomeasurement
hingesuponthewordintelligenceinbothofitscon
notationsintelligencemeaningacumenorbrainpow
erinthatwehavesenseenoughtouseitandintelli
genceinthemilitaryconnotationinthatweutilizewhat
measurementcangiveusbywhichtoguidemosquito
abatementoperationsandtodocumentmosquitooccur
rencesothatweandthosewhofollowuswillhavesome

thingtobasefutureworkupon
Tobeginwithwewanttohavethemembersofthis

panelprovideabitofbackgroundbeforewegetinto
specificquestionsSoIamgoingtocalluponDrBellamy
firstofallbecauseofhisrichexperienceinmosquito
measurementpracticesonawidespreadbasisranging
fromFloridatoCaliforniaincludingmidwaypointsDr
Bellamywillstartoutbyappraisingthedifferentap
proachestomosquitomeasurementsothatwecanbe
groundedfromthestandpointofhavingasortofbaseline

DrBellamy
DrREBellamyDontbefrightenedbythevolume

ofmaterialhereIjustscratcheddownsomenoteson
thebackofthisduringeggsandcoffeethismorningwhen
weheldabriefingsessiontodeterminewhatcourseour
discussionshouldtakeIwastoldbyourchairmanDick
Petersherethathewasgoingtoaskmeaquestionas
soonashehadgivenanintroductionIthinkIwaseven
toldwhatthequestionwasbutIwasntquitesureatthe



timehowthequestionshouldbeinterpretedandnow
thatIhavehearditagainforthesecondtimeIamstill
notcertain

Thethingthatcrossedmymindwasthathewanteda
sortofbriefoutlineastowhatarethepurposesthe
reasonsformakingmosquitomeasurementsAfterhe
saidafewmorethingsIgatheredthatthiswasntwhat
hewantedthathewantedratherarundownorap
praisalofthevariousdifferentmethodsthathavebeen
usedformakingmosquitomeasurements

WouldyouclarifythisDick
MrRichardPeters Ithinkyouareproceedingad

mirablyBuckjustdivein
DrBellamy Wellonthefirstassumptionwhich

maybeanerroneousonetherearecertainlytwovery
distinctapproachestothewhyofmosquitomeasure
mentOneisforthehereandnowwhichisusuallyasso
ciatedwithactivecontrolproceduresasaguidefor
makingcontroleffortsTheotherismorealongrange
typeofreasonafterthreefiveortenyearsofoperations
mosquitocontroloperationshavewemadeanyprog
ressornotAnditiseasytosayGooutandpouroilor
DDTorotherinsecticidesonallofyourmosquitosources
onalloftheactivelyproducingareasanddontworry
abouthowmanymosquitoesyoukillandsoonaslongas
yougetcontrol

Thisisfinebutinevitablythisapproachleavesthe
operatorIthinkafteraperiodofyearsonetwo
threefourfivetenwishinghehadmadesomemeas
urementorhadsomebasistoshowhowmanymosquitoes
wereouttherewhenhebeganHistaxpayersaregoingto
beinterestedinhowmuchgoodheisdoingnowascom
paredtotheproblemthatexistedfiveortenyearsago
Someofhistaxpayersnowmaynotrememberhowbad
themosquitoproblemwaswhenhestartedandIthink
itiswelltogetabaselevelmeasurementthebestavail
ablecertainlythatiswithinthemeansforsuchlong
rangecomparisons

Thelogicaltypeofmeasurementrelatedtothehere
andthenowofacontroloperationisamorepractical
thingItisveryeasytoselltheoperatorsbecausetheycan
seeiftherearemosquitoesinthewaterinthelarvalstages
thatthisrequirescontrolandtheyapplytheinsecticide
ortakethecontrolmeasureandtheylookagainandsee
whetherornotthecontrolmeasuresareeffective

Itisntnecessarytosupportthisphilosophycertainly
butIdidwanttoemphasizethelongrangeaspectwhich
issometimesoverlooked

Thereisalsothequestionofthevalueofmosquito
measurementsfromthestandpointofbeingabletopre
dictwhatmayoccurduringagivenseasonIhaventhad
toomuchexperienceonthisandIdontwanttoclaim
thatthepossibilitiesherearetooencouragingHowever
wedontwanttooverlookthepossibilitythatbymaking
standardizedmeasurementsandincorrelatingthesewith
theresultingpopulationsofmosquitoesthatfollowfrom
yeartoyearthatafteratimesuchmeasurementswill
becomeofvalueandIamawarethatacertaingentleman
onthepanelfeelsthatthisdoesnotholdconsiderable
promise

Anotherreasonformakingmeasurementsisincon
nectionwiththespecialstudiesthatarecarriedoninthe
studyofsomespecificdiseasessuchastheoneweare
studyingatBakersfieldarthropodborneencephalitis
Herethemeasuringtechniquesarelikelytobedifferent

becausethepurposesaredifferentWearetryingtorelate
theactivitiesofmosquitoestovariouspointsinthelife
cycleorthecycleatleastofthevirusandweare
actuallyworkingsometimesonthingsthataretoode
tailedtobeofinterestinanoverallcontrolprogram

Weareinterestedinthespecificlocationofthemos
quitoasrelatedforinstancetotherestinghabitsof
certainbirdsDoesitbiteinthetreetopsclosetothe
groundintheeveninglateatnightandsoon

Inordertodeterminethesethingssomespecialsam
plingmethodsmeasuringmethodshavetobedevised

Nowassumingthesecondquestionwasaskedorsec
ondinterpretationofthequestionratherthanthefirst
therearequiteafewdifferentmethodsthathavebeen
usedtomeasuremosquitoesortheirabundanceOneof
theseisthewellknownNewJerseymosquitolighttrap
orAmericanmosquitolighttrapasIbelieveitispre
ferredthatitbecallednowandIhavestatedinthe
pastbeforethisgrouportheCulicidologyCommitteeof
thisgroupthatthelighttrapwascertainlyoneofthe
mostsharpedgedtoolsandofgreatestvaluefromthe
standpointofyourlongrangecomparisonsYearsfrom
nowwhenwecomebackandwanttoseewhatthe
populationsofmosquitoesweretodayascomparedtothat
timehenceperhapsthelighttrapwillbethethingthe
lighttrapcatchwillbethethingthatissufficiently
standardthatyouwillbeabletomakeafairlyvalid
comparisonAndforthatreasonIthinklighttrapsare
extremelyimportant

Collectionsfromnaturalsheltersrestingstationsartifi
cialrestingunitsorcombinationsoftheseIthinkare
muchmoreimportantforshorttermcomparisonsfor
tellingyouwhatthepopulationofmosquitoesisnowit
changesinthecourseofasingleseasonSuchmeasure
mentswillnothavetoomuchapplicationtoregionalcom
parisonsforinterpretingwhetherornotthemosquito
populationatthesouthernendoftheValleyisgreater
thanthatatthenorthernbecausetheindividualstations
fromwhichcollectionsaremadearesovariableThelocal

environmentisdifferentfromplacetoplaceandthis
influenceanyaggregationofmosquitoesinsuchresting
stations

Artificialunitshavebeendevisedinanattempttorule
outsomeofthevariabilityofthenormalrestingplaces
suchasbridgesbarnsandpriviesorchickenhouses
whicharefairlygoodrestingplacesformosquitoesThe
artificialmosquitorestingunitdoesruleoutsomeof
thedisadvantagesasyouprovideaunitofuniformsize
andconstructionButtherestillisvariabilityintheactual
placingoftheunitItmaybeplacednearafavorable
restingplacethatisalreadypresentandyourpopulation
ofmosquitoesissomewhatdilutedsomeofthemosquitoes
goingintothetestunitandsomeofthemgoingintothe
naturalplacesAnotherunitmightbeplacedwherethere
arentsomanygoodplacesformosquitoestositdown
andthisonewouldattractthelargerproportionofthe
mosquitopopulationintheimmediatevicinity

Somehoworothermynamegotassociatedwithone
unitwhichhasbeenusedintheStatethestandardred
boxmadeofwoodandofonecubicfootdimensionswith
onesideopenandItriedtocorrectthistwoyearsagoat
themeetinginBerkeleyTherewasanamateurcarpen
terdowninsouthGeorgiawhoactuallydevisedthis
unitnamelyMelGoodwinDrGoodwinisintheaudi
enceasamatteroffactandhecangiveyouhispersonal



experienceswiththisunitTheunitisdefinitelyaGood
winbox

MrRichardPeters Isitagoodone

MrBellamy Ithinkitisagoodone

Laughter

Quiteanumberofotherdeviceshavebeenusedfor
samplingmosquitoesthepantlegcountthebitingcol
lectionandbaittrapsWehavedonequiteabitonbait
trapsasBakersfieldBaittrapscanbebaitedwithan
artificialattractantsuchascarbondioxideorwitha
birdamammalorsomeothertypeofanimalTraps
havebeenoperatedunderspecialconditionsthrougha
full24hourperiodInAfricabitingcollectionshave
beenperformedona24hourcycleinordertodetermine
theactivityofthedifferentspeciesofmosquitoesthrough
thedayandnightWehaventquitereproducedtheex
tensivetypeofsamplingthattheworkersinAfricahave
performed

TherearesomespecialthingsOneusesaradioactive
materialtomarkmosquitoesforreleaseandrecaptureto
determinedispersalAndthesametypeofprocedurecan
beusedforanindexsuchastheLincolnIndexwhere
agivenknowncountedorestimatednumberofmos
quitoesundercaptivityaretreatedandreleasedintothe
naturalpopulationandthencollectedThemarkedin
dividualscollectedbeingaportionofthosereleasedgives
youafairbasisforestimatingtheactualpopulationfrom
theunmarkedsamplecollectedTheLincolnIndexis
probablytheverybestdevicewehaveatpresentasatool
fordeterminingwhatoursampleisinrelationtothe
actualfieldpopulationHoweverthisisaveryspecial
typeofoperationandIdontthinkonethatwantstobe
establishedasaroutineprocedure

Ihaveverycarefullyavoidedsayinganythingabout
themeasurementofmosquitoesinthelarvalstagesSome
workhasbeendoneonthisMyownexperienceiscer
tainlylimitedtoAnophelesAnophelesquadrimaculatus
intheSoutheasternUnitedStateswasthespeciestobe
concernedwiththereandisIthinkmoresubjectto
beingmeasuredbyastandardizedprocedurethanare
thevariousculicinespeciesthatareofprimaryconcern
inCaliforniaAndwithwhatexperienceIhavehadI
certainlyhesitatetoexpressverymuchhopethatagood
standardizedprocedureformeasuringlarvalpopulations
ofevenAnophelesquadrimaculatusonaroutinebasis
canbeaccomplishedinanysignificantseriesofstations

Forlocalizedconditionswhereoneoronlyafewbreed
ingareaunitsourcesaretobeexaminedsomesortof
quadratsystemorstandardizeddippingpanprocedure
orsomethingofthatkindcanbeworkedoutbutbecause
oftheunevendistributionoflarvaeinthevarioushabitats

ofasinglepondstreamorditchIneverfelttherewas
muchhopethatagoodstandardprocedureforsampling
larvaeandrelatingthesamplestothetotalproduction
collectivelycouldbesuccessfullyworkedoutinour
timeanyway

Thankyou

Applause
MrRichardPetersThankyouBuck

Nowwecanseektodefinethemosquitomeasurement
undertakingwhichyoumosquitoworkersareallpartici
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patinginProbablythefirstpointtobringoutisthatof
areweseekingtoaccuratelyappraisethenumberofmos
quitoesineachdistrictorjustwhatistherealunder
lyingobjectiveofameasurementprogramsuchashas
beenestablishedWhataresomeofthebasicconsidera

tionsinusinganymeasurementsystemProbablyEd
Loomisisbestpreparedtoembarkonthissubjectbecause
EdhasbeenchargedintheBureauofVectorControl
withtheresponsibilityforprovidingsupervisionandguid
ancetomosquitomeasurementandalsocriticizingitand
otherwiseactingintherelationshipofamechanicto
overhaulthesystemasneedtoapointwhereitoperates
smoothlyandproperly

SoEdLoomiswillnowdefineforthegroupthepresent
programoftheBureauofVectorControlandgivealittle
bitofbasisforwhyitisasitis

MrECLoomis ThankyouDick
Iamsurethatweareallawareoftheprogramthat

weearmarkedonin1953butIwillquicklyreviewfor
thosewhoarenotacquaintedwithourprogramthefiner
points

Adultmeasurementischiefiydonethroughtheuseof
lighttrapsWehavestatedthatonetrappertownbe
locatedineachdistrictandineachmosquitocontrolarea
andnottoexceedovertenlighttrapsperareaorper
agencyAsaresultwehavecomeupwithapproximately
200lighttrapsoperatinginCalifornia150ofwhichare
locatedintheCentralValley

Animportantpointinthislighttrapprogramisthe
locationofthesetrapsWithoutstandardizationinthe
locationwefallrightbacktowherewewereinusing
restingplacesorrestingsheltersWeoperatethesetraps
ona12hourperiodeverynightoftheweekWemake
collectionsbasedontherecommendationofatleasttwice

aweekTherearetimeswhenthereisaleewayinthis
proceduresincedifferentareasfindthatthecollection
procedurevariesaccordingtotheamountofhumidity
andthenumberofinsectscollectedineachlighttrap

Processingandidentificationisalsoanimportantstan
dardprocedureAfterallwegotoagreatlengthincol
lectingbutthewholethingfallsdownifwedontprocess
andidentifythesespecimenscorrectly

FinallythereportingprocedureThisreportingpro
cedureisbasedonaweeklyreportbytheMosquitoCon
trolagenciestotheBureauofVectorControl

NowthestrengthsFollowingthethemeofourpro
gramherethestrengthsofthislighttrapprogramliein
thatallsubventedagenciesarecontributingplusthe
surprisingcontributionfromnonsubventedmosquito
agenciesOvertwothirdsoftheselatteragenciesarecon
tributingalongwiththesubventedagencies

Thesecondstrengthisthatthelighttrapprogramhas
showedusthatwecanobtainagoodindexoftheCulex
tarsalispopulationBothinindividualareasandfrom
adjacentareasthisistrue

Thirdlyasecondspecieswhichmaybeadequately
plottedbylighttrapsasfaraspopulationtrendsareour
oldfriendsquinquefasciatusandorpipiensThereisa
questionofwhethertheselighttrapsarevaluableinplot
tingAedesspeciesThereissomeindicationthatperhaps
thesecanbeusedtheselighttrapscanbeusedinthat
wayyetIamnotreadytogooutonabranchandsay
withgreatassurancethattheycanbe

ThereisalsothepossibilityofplottingtheAnopheles



populationtrendintheseareaswheretheAnophelespop
ulationisofsufficientmagnitudetoreachthelighttrap
location

Nowhowabouttheshortcomingsofthelighttrap
program

AsImentionedbeforelocationisofhighimportance
collectionisimportantthekillingagentthatweuseis
importantHowmanytimesdowechangeDowekeep
afreshsupplyofthepresentlyusedcyanideinthejar

AsImentionedbeforeinprocessingthematerialwe
receivehowmanytimesdoweidentifyatotalcollection
Whenwelookatthepileofbugsdoweshudderandtake
onlyaquarterofthesampleforgettingtheotherthree
quarters

Reportingisanotherimportantshortcomingofthis
programinasmuchasduringthepasttwoyearswehave
hadonlyapproximately50percentcooperationinre
ceivingthesereportsontimeandthatisimportantpar
ticularlyduringthespringandearlysummermonthsin
ourevaluationofthetarsalispopulation

Thesecondmajorpointonourmeasurementprogram
dealswiththeimmaturestages

Thelarvalsurveyshavebeenbasedonasubjective
larvalreportbythemosquitocontrolagenciesThisre
portissubmittedsimultaneouslywiththeadultreport
everyweekThisreportontheimmaturestageofoccur
renceofmosquitoesvariesgreatlyfrompermanentlarval
stationsthatareestablishedinmosquitocontrolagencies
allthewaydowntorandomsurveysoftheareaconducted
byfootorbyvehicleandmerelybasedonobservationwith
nodippingprocedureoranyothertypeofsampling

Nowthestrengthofthelarvalsurveymeasurement
liesinthefactthatwehaveeveryonethinkingaboutthe
immaturestagesandtheiroccurrenceAtleastIhopewe
havegotthemthinkingbecausefirstthingsfirstlarvae
beforeadultsthatistheonlythingIcansayaboutthe
strengthoftheselarvalsurveys

TheweaknessesaregreatWehavenostandardfor
interpretationofthisdatabasedontheprocedurethatI
havejustoutlinedtoyouThelarvalsurveyprocedure
needstobeanalyzedcorrectlyandweneedtocomeup
withsomethingalittlebetterinordertofillinonour
objectivesinestimatingprimarilythetarsalispopulation
inrelationtotheoccurrenceofencephalitisinthisState

NowtheotherpointIwanttomakeistheevaluation
ofthedataItislastbutitisnottheleastimportantItis
importantsinceweevaluatethedatareceivedfromthe
mosquitocontrolagenciesWebasetheadultmeasure
mentdataonthenumberperlighttrapIbelieveweall
realizetheimportanceofthatdatasincelighttrapsare
subjecttofailureandthereforewehavetohavesome
standarddenominatorIwishwecouldjudgeorgivean
index

Theinterpretationorevaluationofthelarvaldatais
anotherthingSomuchsotoapointthatIhavesubmitted
toourBureauofVectorControlarevisedprogramfor
thispartofthemeasurementprogramtostartthisyear
Iamnotgoingtogointoitbutitissomethingthatwill
giveusIhopeabetterindexofthetarsalispopulation
anditisbasedontheselectionofcrosssectionsurveysin
theValleyheretoserveasaguideforgivingusthis
information

IhopethatthisinpartDickiswhatyouwantedWe
ateopenforquestions
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MrRichardPeters Ithinkperhapsitdeservesqual
ifyingabitnowastowhatthoselittlenumbersmeanin
thecolumnoppositetheindividualagencyparticipating
inthelighttrapprogramCouldyoutellmeIhaveheard
somestoriestotheeffectthatthoseindicatethedegreeof
efficiencyoftheprogramWouldyousaythatistrue

MrLoomis DefinitelynotThatisnotsoThenum
bersoppositethedistrictonthereportarethenumber
ofmosquitoesInthecaseoftarsalisitisthenumberof
femaletarsalispertrapnightandinnowayreflectswhat
degreeofcontrolthereisbecauseIthinksometimeswe
haveseenthedifferenceparticularlythedifferencein
populationoccurrenceoftarsalisinnoncontrolledareas
andincontrolledareas

MrRichardPeters AnotherpointthatIthinkmight
bereinforcedistheneedforstandardizedconditionssur

roundinganyandeverymethodirrespectiveofwhatisin
use

DrBellamywouldyoucaretocommentanymoreso
intermsofthatparticularaspect

DrBellamy Ihavealreadycastmyvoteasbeingin
favorofthestandardizationofmosquitomeasurementfor
thepurposesoflongtermcomparisonofmosquitopopu
lationchangesandIhavehadapersonalexperiencethis
winterthatgreatlysupportsthisphilosophyByaquirkof
fateithappenedtomeinsteadoftosomebodythatI
mighthavespokentoaboutthisthing

ForthepastTourorfiveyearswehavemanagedto
keepfairlyextensiveregularmosquitomeasurements
goingthroughtheyearthroughalltwelvemonthsof
theyearandwehavebeenparticularlyconcernedwith
thewintermosquitopopulationbecauseofsomeworkon
theoverwinteringreservoiraspectsofencephalitisvirus
Weweremaintainingextensivecollectionsthroughthe
threewintersprevioustothisonebutpressofotheractivi
tiesthisisnotmyparentbodysoIwontemphasizethe
lackoffundsandpersonnelhavingtoomuchtodoand
abacklogofseveralwinterseasonsmoreorlessrecapitu
latingeachyearwhathappenedtheyearbeforeledus
toslackenoffabitouremphasisonregularweeklycollec
tionsofparticularlyCtarsalismosquitoesasastandard
procedure

Thiswinterweplacedouremphasisonsomeother
thingsbutwedidmakeafewpilotinvestigationsofthe
mosquitopopulationatourstandardstationsfromtime
totimesometimesspacedasmuchastwoormoreweeks
apartandwhatdidwefindWefoundthatthiswinteris
notbehavingaccordingtothepatternofseveralprevious
winters

Nowwewishwehadthecollectionswedidnotmake
onthoseweeksthatwereleftoutThiswasthewinterwe
stoppedmakingthestandardcollectionsforcontinued
comparisonsofwhattarsalismightbedoinginthewinter
timeThiswouldbethewinterfortarsalistobehavedif
ferentlyfromthewayithasinthepastthreeyearsand
probablyifwehadthemrecordswouldshowformany
yearsmorethanthatAnditisbecausesuchthingscan
happenthisisanexcellentillustrationofitthatIem
phasizemaintainingcontinuityofmosquitomeasurements
bysomestandardprocedurethatwillleaveyouwithdata
towhichyoucanreferbackandcompareoneyearscol
lectionwithanotheryearsorevenmakecomparisons
fiveortenyearsback

MrRichardPeters Nowacoupleofquestionsthat



IamjustsortofbringingoutoftheseriesIhavereceived
here

Therehavebeeninthepastallegationsmadethatsome
districtsmayputcyanideintheirkillingjarsbutthe
possibilityalsoexiststhatsodiumchloridemightlooklike
cyanide

Edwhatdoyouhavetosayabouttheingredientthat
isusedandthefrequencywithwhichitisbroughtupto
apointwhereitwillkillmosquitoesinalighttrapAnd
generallyspeakingeffectingonespecificquestionwhen
istheStategoingtoadoptasatisfactorykillingcompound
forlighttraps

MrLoomis Iknowthegentlemanthatgaveyouthat
lastquestionWehavefrequentargumentsonthatinour
discussions

Wellwehaveturnedtosodiumcyanideorpotassium
cyanideasthekillingagentWehaverecommendedthat
thejarbefrequentlychangedNowthismayvaryWe
leaveitonanhonorsystemthatajarmaybechanged
fromoneweekintervalsanywherefromamonthtosix
weekintervalsbutcertainlyfromourexperiencesinthe
fieldwithmosquitocontrolagencypersonneltherehas
beenalaxityonthisimportantphaseoftheprogramand
ifyoucanstickyournoseinajarandinhaleverydeeply
andstillwalkawaysomethingiswrong

MrRichardPeters WehaventlostaVectorCon

trolspecialistyetwiththatmethodeither
MrLoomis Ontheotherhandwhenyoucometoa

lighttrapforcollectinginthemorningandseetheinsects
actuallyflyinginthejarandtheyareusuallyoutofthe
jarthatisanotherexampleWehaveotherkillingagents
paradichlorobenzenehasbeenusedbeforeandsuccess
fullyandtheuseofchloroformhasbeentestedIknow
definitelyofaninstancebyoneagencyanditprovedsat
isfactoryTheuseofchloroformprovidesaconstantlevel
ofevaporationanddissipationinoppositiontothenon
standardpreparationofthecyanidematerialbecause
whatonepersoninoneareabelievesisenoughthenext
personinanadjoiningagencyorareabelievesthatthree
timesthatamountisenoughSoyouseethevariations
thatcanbeaddedandthereforethenumberofchanges
thatareneededduringtheseason

AllIcansayiswewillattempttoevaluatethiskilling
agentquantitativelysothatthejarscanbestandardized
asmuchaspossiblethiscomingseason

MrRichardPeters DrBellamyIwillthrowthe
contextofthisquestionyourwayKnowingthatthelight
trapprogramdoesntbeginuntilthe1stofMarchand
knowingthatthelighttrapisrelativelyineffectiveforthe
firstmonthsduetoavarietyofreasonscanyousuggest
apracticalwaytomeasuretheoncomingCulextarsalis
occurrencepriortothetimethelighttrapbeginstoget
effective

DrBellamy No

Laughter
Applause
MrRichardPeters ThanksforyourdirectnessThat

apparentlyrepresentsanunsolvedproblemandremains
oneofthereasonswhyEdLoomisandtheCMCACu
licidologyCommitteeareinexistence

Nowwehaveseveralquestionssuchasdoyouplana
CulextarsalisflightrangestudyIassumethatmeansthe
BureauofVectorControlFortheinformationofthe

questionerDrReevessomeyearsagoconductedaCulex
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tarsalisflightpatternstudywhichprovidedcertainsug
gestiveinformationIwouldsaythatanystudythatwe
mightconductwouldprobablybebaseduponsuchhaving
atoppriorityandourhavingfundstoconductitItmight
notcomeforyears

MrLoomis AllIcandoisreferthemosquitocon
trolagenciesandthemembersineachagencytothe
reportbytheCulicidologyCommitteewhichbringsout
thosetwoimportantpartsoftheanswerofthequestion
TheCulicidologyCommitteemembersmadeasurveyof
eachagencyandaskedthosespecificquestionsofwhat
timeinmanhourswasspentincollectingandwhattime
inmanhourswasspentinidentificationproceduresThat
includedbothtypesofsurveysontheadultsonthelarvae
TherewasagreatrangeofhoursspentTherewasame
diumofcoursethatwecouldarriveatbutIthinkthe
onlyansweristhateachagencyisaseparateproblemand
weallknowtheproblemsthatmayconfronteachagency
sothatnoonerecommendationofsaytenhoursaweek
forcollectingandthreehoursaweekforidentification
canbeputforthtoallagencieshereinCaliforniabe
causewerecognizethegreatvariabilityineachagencys
manpowerandparticularlythebudget

MrRichardPeters Allright
Nowthereareseveralquestionswhichhituponthe

actualplacingandlocatingoflighttrapsandthedensity
oflighttrapstotheareaandpopulationserved

DrBellamywouldyoucommentuponwhetheryou
feelaIwilltaketheextremefirstofallthatalight

trapwhichservesapproximatelyahundredsquaremiles
aspartofamosquitoabatementdistrictsparticipation
andsomedistrictsyouknoware2000milesinterritory
andtheyrangeinalldirectionsuptothatpointbut
whatwouldbeyouropinionofthevalueofalighttrap
undersuchconditionsAndwouldyougototheother
extremeandsaywhereyoufeelreallyeffectivemeasure
mentcomesintermsofsquaremilesperlighttrap

DrBellamy Irefusetofallintothetrap
Laughter
Idontwanttosayhowlighttrapsshouldbeplacedin

relationtosquaremilestosampleadequatelyanyspecies
ofmosquitoandIthinkitwillvarycertainlywithdif
ferentspeciesastheirflighthabitswouldbedifferentI
understanditmaybepossiblynotthisyearbutsome
timeinthefuturethatfurthertestingoftheflightrange
ofCulextarsalistosupplementtheworkthatDrReeves
didwillbeavailableasabasistomakesuchanestimate
inregardtothatspeciesWeknowalreadythatCtarsalis
fliesrathergreatdistancesinKernCountyandthereare
strongindicationsthatveryextremedistancesaretrav
ersedbyAedesnigromaculisSuchwidedispersalbya
speciesisnaturallyalimitationtotheuseofalighttrap
forpinpointingmosquitoproductionsourcesIfamos
quitomovesfreelythroughoutthewholeareatrapsdont
havetobespacedtoocloselybutifittendstobelocalized
astarsalismaytendtobetarsalismaybeoflongerflight
ontheaveragethanweexpectsomedatawouldindicate
thisthenthelighttrapsneednotbesocloselyspaced
butshouldcertainlybeascomparablyplacedaspossible
forcertainlythecatchesbyidenticallighttrapunitsat
differentstationsnotnecessarilyfarapartwillshowwide
variation

Thosewhooperateseverallighttrapssoonfindthis
outandIexpectitisduebothtotheplacingofthelight
trapinrelationtothelocalenvironmentwhetherthere



areobstructionstothetrapssuchastreevegetationetc
aswellastodifferencesinthedensityofthemosquitoes
fromspottospotWhileweseekidealsonhowcloselywe
shouldspacelighttrapsorhowcloselyothermeasuring
devicesshouldbespacedtoknowwhatthetotalpopu
lationofmosquitoesisobviouslywecantattainsuch
idealsandthebestthingwecandowithinreasonisuse
thenumberthatwecankeepupwithandstandardize
onthisnumberandkeepitrunningthroughseveralyears

Ifcircumstanceschangeandyouhaveawindfallyour
budgetisincreasedoryouobtainanadditionalentomolo
gistyoucanexpandtheoldprogrambutdontthrow
theoldprogramawaykeepupyourobservationsata
seriesofstandardstations

MrRichardPeters Thankyou
ThisisthelastquestionIamgoingtosubmittoyou

becausewecouldgoonfortherestofthedaywiththe
amountofmaterialcontainedeveninsidetheseveral
questionsthathavebeenpresentedIdowanttoclose
thisdiscussionstressingthatwemustacceptthemeasure
mentprogramprimarilyasanindexwhichwillsuggesta
trendovertimeWemustnotlookhopefullyorexpectant
lyuponthemeasurementprogramasitisbeingconducted
todayasprovidingacriterionofthosedistrictsthatare
operatingwithoutathreatofencephalitisorthattheyare
otherwiseattainingadegreeofefficiencywhichiscomp
arableonthebasisofanumericalindexagainstother
agenciesnextdoororelsewhereWeareinourinfancyin
thismeasurementprogramWehavealongwaytogo

OnelastpointthatIwouldalsoliketomakeexceeding
lyemphaticisthisAnyandallagenciesengagedinthe
mosquitomeasurementprogramarenotprimarilyserving
theStatebytheparticipationenteredintoYouarereally
servingyourselvesWearemerelycoordinatingandcon
solidatingtheinformationsothatthevalueobtainedover
aperiodoftimebothinsideagivenyearandfromyear
toyearwilleventuallybecomeapparentWearemerely
servingasyourmediumformakingtheinformationavail
ablefollowinganalysisevaluationandyourultimateuse
Lighttrapsandothermeasurementdeviceswillserveonly
localprogramsinthedirectsenseSuchbiologicalaudit
ingisfurthermoregoodbusiness

MrGreenfield Nowwecometothatportionofthe
programthatissomewhatdifferentinscopeFlyControl

ErnieCampbellofContraCostaDistrictwillgiveus
afewremarksonwhathehasdoneinhisarea

FLYCONTROLASCARRIEDONBYA

MOSQUITOABATEMENTDISTRICT

ERNESTCAMPBELLManager
ContraCostaMosquitoAbatementDistrict

WellofcoursewehaventbeeninFlyControllong
enoughtohaveanyconclusionsinthematterAnything
thatImightsaywouldnotnecessarilyapplytoanother
MosquitoDistrictwhereconditionsobviouslywouldbe
different

LikemanyotherareasintheStatewearedeveloping
anurbansuburbantypeoflivingwithpopulaceareas
comingintoproximitywithflysourcesTheflyproblem
hadbeenbuildingupforsometimePeoplewantedfly
controltoeradicateanannoyancewhichwouldinvolve
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intensivecontrolandatacostoverandabovethat
whichtheHealthDepartmentmightfeelcouldbejus
tifiedforhealthreasonsonly

Theproblemcametoaheadwhenacitizensgroup
decidedthattheywantedflycontrolnowinacertain
limitedareaAftertalkingitoverandgettingmorein
formationtheyfoundthatcontrolwouldnotbesuccessful
inthelimitedareawhichtheyhadinmindWithfurther
considerationitbecameapparenttothemthatthealready
existingMosquitoDistrictembracedasuitablegeographic
areaforflycontrolandwouldbethelogicalagencyto
performthisfunctionThelocalCountyHealthDepart
mentconcurredinthisconclusion

TheCitizensCommitteecontactedimprovementclubs
serviceclubsandCityCouncilsAltogethertwentyfour
suchorganizationspassedresolutionsrequestingthatthe
MosquitoDistrictdoflycontrolinadditiontomosquito
controlAnoutstandingaspectofthiswasthatnoor
ganizationdisapprovedoftheproposalMoneyforthe
costoftheworkwasincludedinourDistricts195556
budget

Ourflysourcesareaboutwhatwouldbeexpected
namelygarbagedumpschickenrancheshorsestables
commercialrabbiteriesetcandofcoursetheinevitable
garbagecanandotherbackyardsources

Ourfirstorderofbusinesswastomakeacomplete
inspectionsurveyofourDistrictWerecordedallfly
sourcesforfutureconsiderationandtookupthematter
ofcorrectingthesourcewiththeowneroroperatorWe
madesourcecardrecordsforabout4500souces

Wemailedout45000brochuresonfliesusingacom
mercialmaillistThiswinter5556wearecovering
aboutonehalfofourschoolsystemshowingamovieon
fliestogetherwithapersonalappearanceofaMosquito
Districtrepresentative

MostofyouarefamiliarwithwhatEdSmithisdoing
inSantaClaraCountyWehaveaboutthesamething
exceptthatourtotalproblemissmallerWeareperhaps
inabetterpositionmoneywiseasourtaxratewouldal
lowustoexpendanamountofmoneywhichtheneed
anddesirabilityindicates

SotokeepitbrieffornowthatisaboutitAstime
goesonwenodoubtwillhavesomeconclusionsinwhich
otherMosquitoDistrictsmaybeinterested

Thankyou

MrGreenfield Nowwecometothatwhichreally
isthelastmomentinthisprogramorthisyearsprogram
andthatisthelastspeakeronourlistMrSmith

EdisChiefoftheDivisionofVectorControlinSanta

ClaraCountyandhewillpresenthisproblemsandpro
gramonFlyControl

FLYCONTROLINSANTACLARACOUNTY

EDGARASMITHChief
DivisionofVectorControl

SantaClaraCountyHealthDepartment

ThemajorflyproblemsinSantaClaraCountyinclude
10garbagedumpsfruitwastefrommorethan20can
neriesvegetablewastefromnumerouspackingplants
andfreezeplants200dairyranches1200poultryranches
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100rabbitranchesandabout40hogranchesInmost
casestheflyproblemresultsfromdelayintheadequate
disposaloftheorganicwastesinvolvedInmanycases
theproblemsaresoseverethatinsecticidaltreatmentis
uselesssincefliesareproducedsorapidlythatitisim
possibletokeepupwiththemTheseproblemscanonly
besolvedthroughchangesinmanagementpracticesThis
typeofprogramrequirescooperationamongfarmers
publichealthofficialslawenforcementagenciesandthe
peoplethemselves

TheDivisionofVectorControlwasestablishedwithin
theSantaClaraCountyHealthDepartmenttwoyears
agotobeginworkingtowardsasolutiontotheseproblems
Primaryemphasisoftheprogramisplacedonthepro
gressivereductionandeliminationofflysourcesthrough
educationpersuasionandcooperationParticularatten
tionisgiventocooperationwithindividualsandorganiza
tionstodevelopbetterculturalandmanagementpractices
inhandlingofwastematerialswhicharepotentialfly
mediaConstanteffortsaredirectedtowardsencouraging
theassumptionofresponsibilityforflyproductionbythose
individualsorganizationsandagenciesinvolved

Duringthefirsttwoyearsofoperationofthisprogram
considerableprogresshasbeenmadeIn1954acounty
ordinancewaspassedgoverningrefusedisposalopera
tionsThisordinancemadeitmandatorythatthegarbage
dumpschangeoverfromopenfaceoperationtooneof
sanitaryfillandcovermethodsThisreducedoneofthe
principalflyproblemsofthecountytorelativelyminor
significance

Fruitwastefromthetwentycanneriesinthecounty
createdsevereflyproblemsuntiltheCanneryAssociation
acceptedfullresponsibilityforanyflynuisancecreated
fromtheimproperdisposaloffruitwasteAcommittee
ofCanneryAssociationmembersandHealthDepartment
representativesdiscussedthematterthoroughlyandcame
upwithaseriesofrecommendedpracticesgoverningfruit
wastedisposaloperationsThesewereputintopractice
forthefirsttimeinthesummerof1954Priortothattime

mostofthewastedisposalsiteswerecreatingseriousfly
problemsHoweverin1954outofthemanyhundreds
ofcannerywastedisposaloperationstherewereonlythree
caseswhereseriousflyproblemsaroseAllthreeofthese
resultedfromfailuretofollowtherecommendationsmade

bytheCanneryAssociationTheserecommendationsin
volvedpreparationofthefieldaheadoftimespreading
ofthefruitwastethinlyonthegrounddeepplowingof
thegroundwithintwentyfourhoursanddiskingwithin
fortyeighthoursInallcaseswherethesepracticeswere
followedtheflyproductionwasnegligibleInthesummer
of1955therewasonlyoneseriousflyproblemresulting
fromfailuretofollowthesepractices

Poultrymenhavetakenanactivepartindrawingup
recommendationsforthereductionoffliesonchicken

ranchesThiswasaccomplishedthroughacommitteeof
representativesfromtheCountyFarmBureauthe
GrangethePoultrymensAssociationstheFarmAdvisors
OfficeandtheCountyHealthDepartmentThiscom
mitteedevelopedaprogramforflycontrolonpoultry
rancheswhichwhenappliedhasbeenhighlysuccessful

Inmanycaseswherepoultryrancheswerecreatinga
publichealthnuisancethroughtheproductionofflies
changesinmanagementpracticeshavedrasticallyreduced
theflyproblemsothatcomplaintsofneighborshavebeen
withdrawnThisproblemofflycontrolonpoultry
rancheswascoveredinCaliforniaVectorViewsVol1
No6December1954

TheHealthDepartmenttogetherwiththeUniversity
ofCaliforniaAgriculturalExtensionServicehasspon
soredaseriesofmeetingswithdairymentodevelopalist
ofrecommendedpracticesondairieswhichwouldlead
tothereductionoffliesThisproblemtooisbeingap
proachedfromtheangleofdevelopingbettermanage
mentpracticesparticularlyinregardtothehandlingof
manure

TheDivisionofVectorControlisalsoworkingwith
farmersoneachoftheothermajoragriculturalflyprob
lemssuchashogranchesrabbitranchesfeedlotsetc

Fliesalsoareproducedinresidentialbackyardsin
pilesoflawnclippingscompostheapsfaultygarbage
cansandinsmallanimaldroppingsTheseproblemsare
approachedthrougheducationalcampaignsintheprob
lemareasThesecampaignsinvolvehousetohousein
spectionstalkstoserviceclubsimprovementassocia
tionswomensclubsetcaswellasnewspaperarticles
andradiotalksTheVectorControleducationalprogram
oftheSantaClaraCountyHealthDepartmentisde
scribedinCaliforniaVectorViewsVol2No10Octo
ber1955

TheDivisionofVectorControloftheSantaClara
CountyHealthDepartmenthasbeenestablishedfortwo
yearsIntheflycontrolprogrampolicieshavebeen
adoptedstressingsourcereductionthrougheducation
persuasionandcooperationWorkingrelationshipshave
beenestablishedwiththevarioussegmentsofagriculture
andindustryinvolvedinflyproblemsSomemajorfly
factorieshavebeenvirtuallyeliminatedassourcesofan
noyanceHoweverevenmoreimportantisthefactthat
workableprogramsforflycontrolinthevariousagri
culturalindustrieshavebeendevelopedbythefarmers
themselves

MrGreenfield ThankyouverymuchEd
NowbeforeweclosethismeetingIwouldliketoask

ifDonMurrayhasanythingthathewouldliketosay
Arethereanyfurtherannouncementsthatcanbemade
orwanttobemadeatthistime

TheBoardofDirectorsmeetingistofollowPlease
dontforgetitDonhasrequestedthattheBoardmem
bersmeetwithhimattheJoaquinRoomdownonthe
mainfloor

WellthenitiswithagreatdealofpleasurethatIcan
forthefirsttimeinmylifecloseoradjournoneofthese
meetingsIfitmeetswithyourpleasurethenthemeet
ingdoesstandadjourned

Whereuponatthehourof1215oclockpmJanu
ary181956the24thAnnualConferenceoftheCali
forniaMosquitoControlAssociationIncadjourned
sinedie


