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Therecitaloftherecordofadistinguishedscientist
canreveallittleoftherealessenceofthemanhim
selfThisisparticularlytrueofLewisWHackett
MDDrPHHonoraryMemberoftheCalifornia
MosquitoControlAssociationwhodiedatOakland
CaliforniaApril281962

Whatendearedhimtohisfriendsandcolleagues
washiskindlinesshispersonalsimplicityhissincer
ityandhishumorItalwayswasadelighttobewith
himHiseruditioninthefieldoftropicalmedicine
wastremendousbutoneneverfeltoverwhelmed
byitHealsohadthepracticalabilitytoputscien
tificideasintoeffectiveusetopreventdiseaseAs
suredlymanydoubtingpublicofficialsweresold
onhisproposalsbyhispersonality

LewisHackettwasborninBeniciaCaliforniaon
December141884HeenteredHarvardUniversity
attheageof16receivedhisABin1905andhis
MDin1912Toalargeextentheearnedhistuition
incollegeIn1913hewasoneofthetwophysiciansto
receivethefirstdoctoraldegreesinpublichealth
grantedintheUnitedStatesIn1914hejoinedthe
staffoftheRockefellerFoundationandworkedinits

InternationalHealthDivisionuntilhisretirementHis
workfortheFoundationtookhimtomanypartsof
theworldbutmainlytoSouthAmericaandItalyHe
succeededinunravellingthecomplexepidemiology
ofmalariainEuropeandhelpedtolaythefoundation
fortheextirpationofthatdiseaseinEurope

HiswifeHazelWoodsHackettdiedin1951He
issurvivedbyasonRobertNHackettandthree
grandchildren

In1950heretiredfromtheRockefellerFounda
tionandthereafterhelivedinBerkeleyCalifornia
HebecameEditoroftheAmericanJournalofTropi
calMedicineandHygienein1950andraisedthat
publicationtoahighstandardofprofessionalexcel
lenceHewasPresidentoftheAmericanSocietyof
TropicalMedicineandHygienein1959HewasPro
fessorofPublicHealth theUniversityofCalifornia
from1951to1962 From1952to1960hewasa

TrusteeoftheAlamedaCountyMosquitoAbatement
District

HewaselectedanHonoraryMemberoftheCali
forniaMosquitoControlAssociationonJanuary30
1962HaroldFGray
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CALIFORNIAMOSQUITOCONTROLASSOCIATION
FIRSTSESSION

MONDAYJANUARY29900AM

LESTERRBRUMBAUGHPresidentpresiding

WelcometotheThirtiethAnnualConferenceofthe
CaliforniaMosquitoControlAssociationIfyouhad
beenherelastweekyouwouldhavefoundtwoor
threeinchesofsnowonthegroundsoyoucansee
howcarefullytheyhavebeenplanningthingsfor
usWehaveanexcellentprogramscheduledandfine
facilitiesforourmeetingIwouldliketothankour
BoardofDirectorsandtheLocalArrangementsCom
mitteeconsistingofChetRobinsonJimStGermaine
andDonGrantforanexcellentjobofadvanced
planning

Youwillnoticethatthethemeforthefirstdayis
vectorresearchWehopethatasaresultofthedis
cussionstofollowwewillhaveamuchbetterunder
standingofwhatishappeninginresearchIknowthat
Iamlookingforwardtothisprogram

AtthistimeIwouldliketointroduceMrTLouis
ChessChairmanoftheBoardofSupervisorsofSan
MateoCountywhoisheretoextendtheofficialwel
cometotheAssociationMrChess

MrChess PresidentLesladiesandgentlemen
ItisapleasureformeasChairmanoftheBoardof
Supervisorstoconveytoyouaheartywelcometothe
CountyofSanMateoYourpresidentmentionedsome
thingaboutourweatherIjustarrivedthismorning
onthetrainfromPhoenixwhereIspentfourdays
TheysayCometoPhoenixandsunbathebutthe
toptemperatureuptothetimeIleftwas50inthe
middayanditgotdownto25atnightSoImglad
toseeforyoursakethesunisshiningherethismorn
ingandwesincerelyhopethatyoullcontinuetoen
joythisdelightfulSanMateoclimatewhileyoure
deliberatinginourmidstIwishforallofyouamost
constructiveandproductiveconferenceI amsurethat
itwillbeWeinSanMateoCountyandparticularly
thoseofusontheBoardaremostappreciativeofthe
fineworkthatthemosquitoabatementdistrictsare
doingItcertainlyenhancesthejoyofliving es

peciallyforthosewhocannowenjoytheirswimming
poolspatiosbarbecuesandotherkindsofrecrea
tionalfacilitiesIcansayenthusiasticallythatthe
AbatementDistricthasdoneamagnificentjobherein
SanMateoCountyandIamcertainthatthe same

measureofsuccesshasattendedtheeffortsin your
respectiveareas

Ihopethatmanyofyoualongwithyourwives
willfindtimetovisitsomeofouroutstandingshopping
districtsandthemanyotherpointsofinterest onthe
Peninsula

Inanyeventwewishyouamostsuccessfulcon
ferenceandifthereisanythingthatwecandoto
helpjusttellAlSagehornwhatyourproblemisand

theBoardofSupervisorswillmakeeveryeffortto
assistyouThankyouandgoodluck

PresBrumbaughThankyouMrChessIknow
thatthedelegatestheirfamiliesandguestswilltake
advantageofthisfineopportunitytoseeasmuchof
SanMateoCountyaspossible

ItismyparticularpleasurenowtointroduceMr
AlbertHSagehornPresidentoftheBoardofTrustees
oftheSanMateoCountyMosquitoAbatementDis
trictandTreasurerofSanMateoCountyMrSage
hornhasgivenleadershiptotheBoardofTrusteesof
theSanMateoCountyMosquitoAbatementDistrict
forover20yearsduringwhichtimetheyhavede
velopedanoutstandingorganizationandprogram
MrSagehorn

MrSagehornThankyouLesLadiesandgentle
menItisarealpleasuretoappearbeforeyouthis
morningasoneofyourowngroupandtoextenda
furtherwordofofficialwelcomeSanMateoCounty
isdelightedandhonoredtobeyourhost

AsLespointedoutthisistheAssociations30th
conferencesothisorganizationhasbeenservingthe
StateofCaliforniaforalongtimeIhaventbeen
connectedwithmosquitoabatementforquitethat
longhowevermyappointmentfirstcamein1940so
IamnotajunioramongyouWehavebeenprivileged
tohaveourmeetingsinvariouslocationsthroughout
thestateandwehavealwayshadveryfinecon
ferences

ImightgiveyoujustawordofbackgroundonSan
MateoCountyItwasoriginallymadeupofafew
largeMexicanranchosWhenIfirstcametothe
countyin1927theareawasstillsparselysettledThe
populationthenwasbetween50000and60000and
thecountyatthattimewasknowntohavethehighest
percapitawealthofanycountyintheUnitedStates
Thiswasonoutgrowthofthegoldrushdaysanda
lotofthegolddustsettledinWoodsideAthertonand
HillsboroughWiththeinfluxofpopulationhowever
thecountyhasbeendilutedsomewhatbypeoplewho
couldntholduptheaverageIknowIwasoneof
thosemyselfOurpopulationgrowthhaskeptpace
withtherestofthestateIbelievehavingreached
439000atthelastcensus

SinceIamscheduledtoappearatalaterpointon
yourprogramIdontwanttotakeupmoreofyour
timenowIdowanttoextendtoyouamosthearty
welcometoSanMateoCountyItisarealpleasureto
behereandtogreetyouthismorningandasMr
ChessindicatedifyouhaveanyproblemsIshallbe
delightedtohelpyouinanywaypossibleItooam
lookingforwardtowhatIamcertainwillbeanout
standingconferenceThankyou



PresBrumbaughThankyouMrSagehornIfany
ofyouwishtogotothehorseracesanddoubleyour
investmentMrSagehornwillbehappytofurnish
youwithtickets

EditorsnoteTrusteesandguestswereintroduced
byPresidentBrumbaughandRichardFPeters
Iwouldlikeatthistimetointroduceournext

speakerDrDanielGAldrichwhoisgoingtopre
sentinformationontheroleoftheUniversityof
CaliforniainvectorresearchDeanAldrichfirstjoined
UniversitystaffatRiversideIthinkaround1942or
43AfterserviceintheArmyherejoinedthestaff
asanAssociateChemistin1950In1954hewasap
pointedChairmanoftheDepartmentofSoilsandPlant
NutritionatBerkeleyHeisamemberofmanyscien
tificorganizationsandIhopeaftertodaythatwe
cantalkhimintobecomingamemberoftheCalifornia
MosquitoControlAssociationIknowofnoonebetter
qualifiedtospeaktousthismorningonourresearch
problemsandwhattheUniversityisdoinginthis
fieldLadiesandgentlemenDeanAldrich

THEROLEOF

THEUNIVERSITYOFCALIFORNIA

INVECTORCONTROLRESEARCH

DANIELGALDRICHJR
DeanofAgricultureUniversityofCalifornia

Beforetheendof1962accordingtotheCalifornia
DepartmentofFinanceCaliforniawillpassNewYork
inpopulationTwocountiesOrangeandAlameda
areexpectedtojoinLosAngelesandSanDiegoin
themillionpluspopulationclassbetweennowand
1965Thepredictionisthatpopulationexpansionwill
continuethroughoutthestateForthepastseveral
yearsthisincreasehasbeenattheaveragerateof
about1500adayonehalfmillionperyearalmost
enoughtooccupytodaysSanFrancisco

Thehonorofsoonbeingfirstinpopulationbrings
withitproblemswithwhichwearealltoofamiliar
Metropolitansprawlsuselandattherateofaboutone
acreforeachincreaseof10peopleUrbanexpansion
andagriculturalneedsrequirethedevelopmentof
vastnewwaterresourcesanddistributionsystems
givingrisetoadditionalproblemsofdrainageand
managementofliquidwastesHowgreattheseprob
lemsmaybecomeissuggestedbytheforecastthat
Californiaspresentpopulationof16millionwillhave
increasedbyanother16millionby1980

Withoutbelaboringthepointtheincreaseinpopu
lationandtheexpandingneedforirrigatedlandfood
andshelterandadequatewastedisposalcanbeex
pectedtofavorasubstantialincreaseinnoxiousin
sectssuchasfliesmosquitoesandgnatsaswellas
insuchpublicnuisancesasdustodorsandairpol
lution

Itisquiteclearthatifwearetodealsuccessfully
withpresentandpotentialproblemswewillhaveto
enlargethescopeofourbasicandappliedresearch
programsTheabilityofinsectstodevelopresistance
toDDTchlordanedieldrinandotherremarkable
10

insecticidesalsosuggeststheimportanceofthejob
confrontingus

Beforediscussingfurtherthetaskswhichwemust
facetogetheritisinordertomakesomereference
towhatalreadyhasbeenaccomplishedintheresearch
activitiescarriedonbytheUniversityofCalifornia

Thefirstrecordedworkfortheabatementofmos
quitoesinCaliforniawasin1903nearSanRafaelin
MarinCountyfollowedin1904inSanMateoCounty
bycontrolworkagainstsaltmarshmosquitoesspon
soredbytheBurlingameImprovementClubandcon
ductedbyProfessorHJQuayleoftheUniversity
ofCalifornia

In1910thefirstdefiniteantimalariamosquitocon
trolcampaignintheUnitedStateswasconducted
underthedirectionofProfessorWilliamBHermsof
theUniversityofCaliforniaatPenryninPlacer
CountyProfessorHermswasablyassistedinthis
workbyMrHaroldGraywhoistodayanHonorary
MemberoftheCaliforniaMosquitoControlAssocia
tionandisonyourprogramthisafternoon

HJQuaylereportedonmosquitocontrolmBulletin
178issuedin1906andHermsreportedonthehouse
flyinrelationtopublichealthinBulletin215pub
lishedin1911Inlateryearsanduptothetimeof
hisdeathDrStanleyBFreebornwasawellrecog
nizedleaderintheprogramofvectorresearchClose
cooperationbetweenvectorcontrolinterestsandUni
versityresearchworkershasbecomeatradition

Itisofspecialinteresttomeasanadministratorto
knowwhatisbeingaccomplishedinourvarious
fieldsofresearchactivityIamsureyouwillbein
terestedinthelargeamountofworkinprogressin
recentyearsrelatingtofliesgnatsandmosquitoes
Consideringonlythepast15yearperiod1946to
now ourstaffpeoplehaveissuedabout300publi
cationsdealingwithfliesgnatsandmosquitoes

Approximatelyhalf52percentdealtwithchem
icalcontrolorhealthrelationships

About7percentwasconcernedwithbiological
controlorenvironmentalcontrol

Oftheresearchsupportnotincludingsalaries
fromstateappropriationsabout95percentcame
fromoutsidesourcessuchasmosquitoabate
mentdistrictscommercialorganizationsCali
forniaStateDepartmentofPublicHealthLos
AngelesFloodControlDistrictUSPublic
HealthServiceWorldHealthOrganizationNa
tionalScienceFoundationandOfficeoftheSur
geonGeneraloftheUSArmy
Aboutthreequartersofthesupportwasdevoted
tochemicalcontrolorhealthrelationships

Biologicalcontrolandenvironmentalcontrolac
countedforlessthan10percentofthefunds

AtthepresenttimeintheDivisionofAgricultural
Scienceswehave29researchprojectsinprogress
dealingwithfliesgnatsandmosquitoesIfwein
eludeworkonnondipterouspestsandvectorssuch
asticksliceandfleasthenumberofprojectswould
begreatlyincreasedPresentlythereare67profes
sionalworkersand78techniciansinvolvedinthe29
projectsbutnotnecessarilygivingfulltimetoagiven



projectTheannualsupportbudgetfortheseprojects
is8602000morethan95percentofwhichcomes
fromtheoutsidesourcesPleasenotethatthisfigure
doesnotincludesalariespaidfromtheStateofCali
forniaappropriationbudget

Andheresthebreakdownofthe29currentpro
jectsaccordingtosubjectarea

Biologicalcontrol 3

Chemicalcontrol 8

Biologyphysiology 8

Taxonomymorphology 6

Healthrelationships 2

Environmentalcontrol 2

IncontinuingresearchinthetraditionofHerms
andFreebornwenowhaveanothermanonthejob
todoresearchinthefieldofmedicalentomologyDr
JohnAndersonrepresentsafineadditiontoourstaff
atBerkeleyHehastakenonthebigjobofstudying
Dipteraofmedicalimportancetheirbiologydistri
butionandcontrolandwillcooperatewithvarious
membersofourstatewidestaffAnotherappointment
topursuestudiesofhelminthparasitestransmissible
tomanorlivestockbyarthropodsistobemade
effectiveJuly1

ResearchorganizationintheUniversityofCali
forniaisnecessarilysomewhatdifferentfromthatin
otherstatesBecauseofthecomplexnatureofour
agriculturewithmorethan200commercial crops

andthegreatsizeandvariedclimateandtopography
ofourstatetheAgriculturalExperimentStationis
decentralizedAgriculturalresearchisconductedon
fourcampusesBerkeleyUCLARiversideandDavis
aswellasat11fieldstationsandexperimentalareas
rangingfromTulelaketoElCentro

Thisorganizationlendsitselfwelltothemoderncon
ceptofresearch theteamapproachtoproblem
solvingWhileindividualscientistsmadegreatcon
tributionsastheeraofscientificprogressbeganthe
enormousfundoftechnicalknowledgewhichhas ac

cumulatedandtheincreasingcomplexityoftodays
researchproblemshavemadeitnecessarytodraw
uponvariousspecializedfieldsandtalentsasthey
maycontributetosolutionofagivenproblemThus
ourresearchprojectsareordinarilyorganizedwith
teamsofstaffmembersInadditionto anentomolo

gistforexampleachemistanengineerasoilsspe
cialistoratoxicologistmightbeneeded

InworkingouttheseprojectsweareoneUniversity
Wecandrawuponanypersonorresourcethatwill
contributetotheworkathandAndwearenotnec
essarilylimitedtothefieldofagriculturebroadas
itisWemayworkwithmedicinechemistryorengi
neeringforexampleormaycooperatewithother
publicorprivateagenciesastheproblemmayrequire
andarrangementscanbemade

InnumerousinstancestheAgriculturalExtension
Servicealsocontributestotheoverallresearchpro
gramthroughlocalfieldplotsortestsincooperation
withExperimentStationworkersaswellasthrough
theeducationalworkitengagesinthroughoutthe
state

Astheprimarytaxsupportedresearchagencyof
thestatetheUniversityofCaliforniarecognizesits

responsibilityforconductingresearchthatwillserve
theneedsofsocietyHowevertheUniversityalso
recognizesthatotherimportantresearchagenciescon
tributetothewelfareofthepeopleinthisstateand
thatwaysmustbeexploredcontinuallytoprovide
opportunityforcooperativeeffortExpansionofUni
versityresearchforwhichthereisacontinuingde
mandalwaysgreaterthanwecansupplymustbe
subjecttoexistingprogramsandcommitments

AsstatewidedeanoftheDivisionofAgricultural
SciencesIamhappytodiscussresearchproblemswith
allwhoareconcernedObviouslyfromamongthe
vastarrayofresearchopportunitiesthatmustbepur
suedthereareprogramsofresearchtheUniversity
shouldundertakeandotherswhichitshouldnotPri
marilytheUniversityisconcernedwiththemorebasic
longtermtypeofresearchbuttheprogramissome
whatflexibleandweendeavortomeettheneeds
ofagivensituationInsomecasesthemoreapplied
typesofworkcouldwellbeassumedbyotheragencies
eithercooperativelyorontheirownInanyevent
theUniversitywouldliketoknowyourproblemsfirst
hand

Inagriculturetoinsurecloseliaisonwiththose
whomwehopetoservewehaveanumberofcom
mitteesweconsultregularlyForexamplecommodity
groupsrepresentingdairylivestockcitrusandother
importantagriculturalindustriesmeetwithusat
specifiedtimeseachyearWegreatlyvaluetheircoun
selencouragementandsubstantialsupportThisar
rangementworksverynicelyItestablishesafirm
basisforunderstandingandacontinuingcooperative
relationshipwiththeinterestsconcerned
IsuggesttoyouthattheUniversitywouldwelcome

theopportunitytoworkwithastatewidecommitteeof
menconcernedwiththegeneralproblemofcontrol
ofmosquitoesgnatsfliesandothernoxiouscreatures
threateningpublichealthandcomfortSuchacommit
teemadeupofmenselectedfromvariousgeographic
areasofthestateandhavingknowledgeofvarious
ramificationsofthevectorcontrolproblemcouldbe
ofimmenseserviceinappraisingthepublicneedIt
couldbeanervecenterandcoordinatingunittoassess
themostpressingneedsinvectorcontroljudging
technicalaspectsandestablishingthefinancialbasis
forcarryingonsuchresearch

Theimpactofchemicalcontrolofpestsuponagri
cultureandthepublicwelfareneedscontinuingin
vestigationandevaluationInassumingtherespon
sibilityforsuchaprogramtheUniversitymustulti
matelydeterminehowtheprogramisimplemented
andconductedButyoumaybesurethatthoseon
theUniversitystaffresponsibleforsuchaprogram
wouldbegladindeedtohavethecounselandguid
anceofawellchosencommittee

Isuggestalsothatwecouldwellbedoingmore
workinthefieldofbiologicalcontrolThereisno
questionthatchemicalshavedoneoutstandingservice
inbringingourenvironmentintoabetterhealthbal
anceMuchgreatresearchhasbeendoneinproducing
miraculouschemicalstoperformcertaintasksbutin
duetimeinsectssomehoworotherdevelopresistance
SothechemicalsoftenneedhelpAsinthecaseof
certainagriculturalpestssomeverysatisfactoryresults
havebeenobtainedwhenbiologicalcontrolmethods

11



havebeendevelopedandintroducedIbelievethat
moreresearchinthisfieldwouldbeproductiveand
wewouldwelcomeyourcollaboration

Theideaofsettingupasingleresearchcenterwith
intheUniversitydoesnotinmyjudgmentfitwell
intothispictureWealreadyhavewellequippedfacili
tiessuitablelibrariesandanexcellentstaffcompe
tenttocoverpracticallyallaspectsofentomological
researchWehavethesepeopleandfacilitiesinboth
thesouthandthenorthofthestateOurresearchpro
gramisstrongerthroughtheuseofourtotalresources
throughourorganizationinmanydisciplinestomake
fulluseofstafffacilities

Overtheyearswehavehadexcellentrelationships
withtheNationalScienceFoundationUSPublic
HealthServiceStateDepartmentofPublicHealth
StateDepartmentofAgricultureandUSDepart
mentofAgricultureaswellaswithmanylocalor
regionalorganizationsthroughoutthestateManyof
theseorganizationshaveprovidedsubstantialsup
portforresearchprojectsintheAgriculturalExperi
mentStation

AsIseeitweshouldexaminetogetherthepresent
andforeseeableinsectpestandothernuisanceprob
lemsarisingfromthetrendsinpopulationgrowth
waterdevelopmentdrainageandthelikeWeshould
thenarrangetoallocatetheworkontheseproblems
andsecurepublicsupporttomakesuchexpansionin
personnelandequipmentaswillberequiredtoac
complishourjointpurposeAllinformationdeveloped
ofcoursebecomespublicpropertyandisavailable
toallwhocanuseit

Thereisnodoubtthatwehavemanyproblemsto
faceinvectorresearchLetusplantogethertomake
thebestuseofourtotalresourcesforthecommon
good

MrBrumbaughArethereanyquestionsatthis
timeDrAldrichapparentlywedonthaveanyques
tionsItseemsthatyouhavedoneanexcellentjob
incoveringthesubjectThankyouverymuch

DrAldrichIftheyarisesubsequentlymymain
concernisthatthepeopleassembledhererecognize
thatweareinterestedinsittingdownandtalking
aboutthemsothatwecanaccomplishthisjobwhich
youwillbelayingbeforeyourselveshereinthenext
twodays

MrBrumbaughNextonourprogramisHoward
GreenfieldManagerEntomologistoftheNorthern
SalinasValleyMosquitoAbatementDistrictHoward
isapastpresidentofourAssociationandiscurrently
theRegionalDirectoroftheAmericanMosquitoCon
trolAssociationHewillpresenttousatthistimean
analysisandcritiqueoftheCaliforniaMosquitoCon
trolAssociationMrGreenfield
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ANALYSISANDCRITIQUEOFTHE
CALIFORNIAMOSQUITOCONTROL

ASSOCIATION

HOWARDRGREENFIELD

NorthernSalinasValleyMosquitoAbatement
District

InasmuchasIhavebeenchargedwiththere

sponsibilityofprovidingananalysisorcritiqueofthe
CaliforniaMosquitoControlAssociationImightas
wellremainincharacterandbedirectwithyouin
myopeningremarksIfeelhonoredtohavebeen
selectedtopresenttotheAssociationthedistillation
ofthoughtsandopinionsofourmembershipIhope
whenIhaveconcludedmyremarkswhichmaysound
slightlyrevolutionarytosomethatyouasmembers
ofthisAssociationwillagreethatwemustprovidea
soundpurposeandsustaineddirectionifweareto
insureourfuturegrowth

HistoricallyourpresentAssociationhasevolved
fromanorganizationknownastheMosquitoControl
Conferencewhichhaditsbeginningin1920andthe
ConferenceofMosquitoAbatementDistrictOfficials
whichwasorganizedadecadelaterTheseorganiza
tionswerebroughtintobeingforasimpleandper
hapsalltoologicalreasontoexchangeinformation
ThechampionsofthatdaymensuchasProfessor
HJQuayleNobelMStoverProfessorWilliamB
HermsREHackleyRolandBendelandHaroldF
Grayacknowledgedtheneedforbothbasicandap
pliedresearchonmosquitoesandmosquitocontrol
Theyalsorecognizedtheimportanceofrecordingeco
logicalobservationsaswellasinformationonnew
orimprovedoperationaltechniquesFurthermorethey
recognizedtheneedforbetterinformationoninsects
otherthanmosquitoesinordertofulfilltheirfunction
inthemostintelligentandconstructivemanner

Whyshouldwebothertotakethisbackwardglance
intoourhistoryBecauseifwecanunderstandthe
motivationthatcausedthesementogathertogether
toexchangeideastopooltheirknowledgeandto
recordtheirexperienceswecanthenbetterunder
standanddirectourownfutureIbelievehistory
clearlyrevealsthattheprimarymotivatingforce
amongthesemenwastheneedfororganizationthe
needforaplanandaftertheplanhardworkand
satisfactionofaccomplishmentThisconferencetoday
iswitnesstomansorganizationalabilityItiswitness
tomansabilitytoplanandtoaccomplishobjectives
andgoalsTruethepathleadingtoourpresentrela
tivelycomplexorganizationwasattimestortuousand
meanderingNonethelessitdidhavedirectionand
purposeWehaveaheritageinmosquitocontrolhere
thatcannotbeduplicatedanywhereintheworldIt
hasitsfoundationinconceptsofmosquitocontrolde
velopedbyprofoundanddedicatedleadersandexe
cutedbyskilledtechniciansandvigorousfieldworkers

InreviewingthemorerecenthistoryofourAssocia
tionitisevidentthatwehavecontinuedtoprogress
inthesametraditionTheCMCAanditspredecessor
organizationshaveexertedstronginfluenceonmos
quitocontrolprogramsnotonlyinthisstatebut
throughoutthecountryandtheworld

TheCMCAhascontributedtothedevelopment
ofuniformoperationaltechniquesthroughoutthestate
Ithasstimulatedandactivelyparticipatedinvital
cooperativeventureswithothergovernmentalagen
ciesIthasprovidedthefoundationforsoundsalary
schedulesandhasassistedindevelopinguniformityin
personnelrequirementsandpositionspecifications
ThroughitsProceedingsandotherpublicationsithas
providedawealthofinformationonmosquitocontrol



forallagenciesactivelyorindirectlyinterestedinthis
fieldButtheCMCAhaslargelyignoreditsobliga
tionstomemberagenciesthatareconcernedprimarily
withthecontrolofarthopodsofpublichealthsignifi
canceotherthanmosquitoesWehaveacceptedthese
agenciesintotheAssociationandhaveacceptedtheir
contractualpaymentsandtheyhavewillinglypaid
theirshareknowingthattheobjectivesofthisAssocia
tionasstatedintheBylawsembracethebroadcon
ceptofvectorcontrolArticleIItitledObjecitves
statesthat ThisAssociationsobjectivesareto
promotecooperationamongthosedirectlyandin
directlyconcernedandinterestedinmosquitocontrol
andrelatedsubjects

Whatarerelatedsubjects Certainlygnatcontrol
flycontrolandotherarthropodsofpublichealthcon
cernarerelatedoralliedsubjectswhichcanreadilybe
interpretedtofittheobjectivesasstatedintheBylaws
ItisevidenttomethatthisAssociationinordertocon
tinuetorepresenttheseothervectorcontrolprograms
andtokeeppacewiththeneedsofourburgeoning
populationmustofficiallyrecognizeandfosterthese
relatedactivitiesThiscanbestbedonebyexpanding
theconceptsandprogramofthisorganizationThe
foundationforthishasalreadybeenlaidforusThe
lateDrWiltonLHalverson1948 formerDirector
oftheCaliforniaStateDepartmentofPublicHealth
inanaddresstothisAssociationstated

Howfarthismovementinthecontrolof
vectorswillcarryonlytimewillrevealbutit
islikelythatasthepublicrecognizesthevalue
beingreceivedfromitstaxdollarsbeingspent
onmosquitocontrolitwillinclinetowantlike
resultsonrodentsandothernoxiousarthro
podsThisofcoursewilldemandthatscience
andthepersonnelengagedinthisspecialized
fieldprovidethepublicwithassuranceofthe
economicpracticabilityofeachundertaking
Thiswefeelcanbestbeassuredthroughutil
izingprofessionalservicestosupplytechnical
guidancetotheseactivities

ThusDrHalversonsomefourteenyearsago
wiselypredictedthatexpandedactivityinthefield
ofvectorcontrolmightwellbeinourfutureHe
didnotsuggestthatthisinterestinvectorcontrol
besolelytheresponsibilityofmosquitocontrolpro
gramsnordoLWemustrecognizethatthedemands
ofthepublicwillvarythroughoutthestateThere
isalreadyevidenceofnewagenciescominginto
beingpreparedattheoutsettoacceptthisnewer
conceptofvectorcontrol

SeveralyearsagoatourLosAngelesmeeting
JohnMHendersonHaroldFGrayRichardF
PetersandJohnAMulrennan1955reviewed
forusthethenapparenttrendstowardabroadened
conceptofvectorcontrolTheystatedthatthebasic
forcesresponsibleforthecontinuingevolutionof
publichealthconceptsgenerallyhavealsoinflu
encedourprogressinvectorcontrolduringthepost
warperiodTechnologicaladvanceschangesinprob
lemsandthesocioeconomicprogressoftheAmer
icanpeoplehaveallbeenimportantfactorsThey
alsopointedoutthatstrongpressureshavebeen

exertedfortheestablishmentofvectorcontrolunits
inlocalhealthdepartmentstomeetthedemands
ofthepublicInlikemannertherehavebeenstrong
pressuresforsomelocalmosquitocontrolagencies
toexpandtheiroperationstofullvectorcontrolpro
gramsIbelievethatinthepastfiveyearsmanyof
ushavebecomeincreasinglyawareofthesepres
suresandtheirimplicationsThetimeisnowathand
forthisAssociationinitsofficialstatementofob
jectivestorecognizethatvectorcontrolprograms
arebeinginitiatedandaredeservingofduerepre
sentationinthisAssociation

JamesRDouglas1953 ProfessorofParasitology
DepartmentofVeterinaryMedicineUCDavis
stated

AlthoughtheCaliforniaMosquitoControl
Associationwouldappeartobeasomewhatspe
cializedorganizationdealinglargelywiththe
controlofmosquitoeswhichdirectlyaffectthe
healthandwellbeingofmanIwouldliketo
thinkofitasanorganizationconcernedwith
thecontrolofallarthropodvectorsnotonly
thosewhichaffectmanbutalsothosewhich
affectthehealthofourdomesticatedanimals
Manyofourvectorcontrolproblemsinveteri
narymedicineareregionalorstatewideand
requiretheapplicationofregionalorstatewide
controlmeasuresThecontrolofhorsefliesmay
becitedasanexampleWhatcouldbemore
logicalthantohavetheseproblemshandledby
thisstatewidecollectionoforganizationswhich
hashadsomuchexperienceinthecomplex
fieldofvectorcontrol

Dr Douglas commentedontheconsiderable
collectiveexperiencethatwepossessaresource
yettobeutilizedtothefullestextentCertainlyfrom
anentomologicalstandpointthisAssociationhasa
vastreadilyavailablefundofknowledgeregarding
fliesgnatsandotherarthropodsofpublichealth
significanceinadditiontomosquitoesYetwehave
toaverylargeextentbeencontenttoallowthisknowl
edgetoremaindormantandundevelopedThisAs
sociationcannolongeraffordtotakethisposition
Thissubstantialstorehouseofknowledgeshouldbe
madeavailabletoallagenciessharingresponsibility
forvectorcontrolprogramsWeshouldestablisha
clearinghousewheretechnicalinformationcanbe
cataloguedandmadeavailabletoallindividualsand
agenciesasneeded

AsanAssociationwehavearesponsibilitytoour
coworkerstorecognizetheroleandfunctionofthose
memberagenciesthathavegnatorflycontrolastheir
majorprogramresponsibilityWhyPerhapsoneof
themoreobviousreasonsisthatthelawswhichgov
erntheiroperationsaretheverysamelawswhich
governmosquitocontrolprogramsIfthisAssociation
istocontinueasitshouldtorepresentallmosquito
controlagenciesandallalliedvectorcontrolpro
gramsthencertainstepsmustbetakenimmediately
tomodifyandstrengthenthestructureofourorgan
izationIdontproposetoreintroduceatthispointthe
oftendiscussedproposalofaCouncilofMosquito
ControlAgenciesnordoIfeelthatthistypeof
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organizationisactuallynecessaryWithafewstruc
turalmodificationsourpresentAssociationcanserve
effectivelythecauseofallvectorcontrolasitdoes
nowformosquitocontrol
Iwouldproposethatifwewanttostrengthenthe

Associationwemuststrengthenthelinesofcom
municationbetweenallagenciesinteresteddirectly
orindirectlyinvectorcontrolproblemsInsodoing
theofficeoftheExecutiveSecretarymightwellbe
comethedepositoryforinformationpertinenttoall
vectorandmosquitocontrolprogramsTheprovision
forsucharecordcenteronvectorprogramswould
makepossiblethedisseminationofinformationre
ceivedfromvariousstatefederalandlocalorganiza
tionsActuallyIamsuggestingthatthisAssociation
becometheresourcecenterforalltoutilizeWemust
dothisifwearetoprogressasamosquitocontrol
associationmuchlessanassociationofvectorcontrol
agencies

IfurtherproposethatweasanAssociationseriously
considerbroadeningthescopefunctionandthe
membershiptherebyallowingallinterestedindivid
ualsandagenciestoparticipateDeterminationof
Associationpoliciesanddecisionsonwhatdirections
wearetotakecouldthenbemadeinathoroughly
democraticandrepresentativemanner

Anothernecessarystructuralmodificationwould
bethatofprovidingforanExecutiveSecretaryon
afulltimebasisWhenoneconsiderstheproposed
broadenedprogramoftheAssociationthedemands
foradditionalservicesthroughtheExecutiveOffice
theincreasingnumberofvectorcontrolagencies
andthepopulationtrendsoftheStatethebasisfor
thisneedbecomesunmistakablyclearAlsoinre
centyearsaninequitableamountoftimeeffortand
facilitieshavebeenprovidedbyafewagenciesin
producingtheProceedingstheYearbookandother
publicationsandprovidingforthepresentoffice
oftheSecretaryTreasurerItisunrealisticthatwe
shouldtrytoperpetuatethisarrangement

WhatofourfutureAsheirstothelegacyof
HermsandFreebornandourseniorcontemporary
HaroldGrayweareconfrontedwithachallenge
thatwillnotsettleforstatusquoIfweacceptthis
heritagewemustbepreparedtoacceptnewcon
ceptsandbroaderhorizonscontributingvigorously
andcreativelytoinsurenotonlyourownfuture
butthelegacywetoomighthopetoleave

Thishasbeenaverybriefreportintendedto
summarizesomeofthemoreapparentstrengthsand
shortcomingsofourorganizationIhopethatit
willbeacceptedasconstructivecriticismandmost
ofallthatitwillleadtosomeconstructiveand
progressiveactionWhileImustforthepurposeof
thispresentationacceptresponsibilityfortheideas
setforthitismyconsideredbeliefthattheyrepre
sentthepositionofalargemajorityofourmem
bership

AgainIwouldsaythatifwearetocontinueto
beasignificantfactorinthehistoryandinthede
velopmentofourStatewemustdevelopandsustain
adynamicresponsiveprogrambasedondedicated
andimaginativeleadership
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MrBrumbaughThankyouHowardforthatex
cellentpresentationYouhavegivenussomeimportant
informationandmanynewideasNowitsuptous
totakesomepositiveactionHowardIassureyou
andthemembersoftheAssociationthatwewillbe
discussingthisproblemtomorrowatourbusiness
meetingItisourhopethatournewpresidentwill
appointacommitteetoworkontheseproposalsthat
HowardisadvancingIthinkitisveryimportantthat
wegivethiscarefulconsideration

ItismypleasurenowtointroduceDrArchieHess
ChiefoftheEncephalitisSectionoftheCommunicable
DiseaseCenteractivitiesatGreeleyColoradoArchie
iswellknowntoallofyouhavingappearedbefore
thisgrouponanumberofoccasionsoverthepast
severalyearsDrHesshasbeenaskedtobringus
uptodateontheresearchactivitiesoftheUSPub
licHealthService

DrHessThankyouLesItisalwaysapleasure
tocometoyourmeetingsinCaliforniaOneofthe
majorincentivesincomingtoyourstateisthatinstead
ofbeingfacedwiththejobasisusuallythecaseof
bringingothersuptodateonthelatestdevelopments
inthebiologyandcontrolofmosquitoeswecomeout
heretohaveyoupeoplebringusuptodateYouhave
undoubtedlytheleadershipofthenationinthisfield
YoupeopleonthefiringlineintheCMCAhave
themostmodernandprogressivemosquitocontrol
programintheUnitedStatesWithyourexcellentre
searchprogrambeingconductedbytheBureauof
VectorControlandDrReevesandhisgroupatthe
UniversityofCaliforniawealwayslearnalotwhen
wecomeouthereandthatsourmainobjective

Nowasforourworkalmosteverythingwedois
inthenatureofcooperativeendeavorswithinterna
tionalnationalstateandlocalpublichealthagencies
Forexampleallofourfieldstationsincludingproj
ectsinMassachusettsWashingtonCaliforniaand
TexasaswellasColoradoarecooperativeprojects
withtheStateHealthDepartmentsHereinCalifornia
wearealsocooperatingwiththeUniversityofCali
forniaSchoolofPublicHealthandwithsomeofyour
mosquitoabatementdistrictsThisIthinkisawon
derfulexampleofworkingtogethertoachieveresearch
goalsasDrAldrichpointedoutinhistalkthismorn
ingThisisanessentialpatternforresearchinthe
modernday

SincemostofthedataIampresentingareunpub
lishedandhavebeenfurnishedbythesevariousgroups
withwhomwehavecooperatedweshallnotpublish
thissummaryintheProceedingsSoitwontbenec
essarytooperatetherecorderWeshallenteritby
titleonlyThiswaywecangiveyousomeofthelate



developmentsthatthesepeoplemightnotbeready
toreleaseiftheyweregoingtobepublishedinthe
Proceedings

EditorsnoteDrHessgaveaninformalunre
cordedpresentationwithslides

MrBrumbaughThankyouDrHessWellmove
rightonwithourprogramOurnextspeakerisDr
LindquistChiefoftheUSDAResearchBranchon
InsectsAffectingManandAnimalsIbelieveallof
youknowDrLindquistforhisassociationwiththe
CaliforniaandAmericanMosquitoControlAssocia
tionsForsomeofyouwhomaynotknowhehas
hadtheDistinguishedServiceAwardpresentedto
himtwicefirstforhiscontributionsonDDTand
againlastyearforhisoutstandingworkinthefield
ofradiationtechniquesforsterilizingarthropodsDr
Lindquist

CHEMOSTERILANTANDOTHERNEW

RESEARCHOFINTERESTTOMOSQUITO
CONTROLWORKERS

ARTHURWLINDQUIST
EntomologyResearchDivisionAgriculturalResearch

ServiceUSDepartmentofAgriculture

Withtheadventofnewandhighlyeffectiveinsecti
cidesinthemid1940scontrolofmostofourde
structiveanddiseasecarryinginsectsbecameinfinitely
easierandmoreeconomicalthaninthepastThese
newinsecticidesrevolutionizedinsectcontrolTheir
benefitstomankindinreducingdiseasesofandannoy
ancestomanandanimalsandincreasingthequality
andquantityoffoodandfiberhavebeenunparalleled
inourmanyyearsofstruggleagainstinsectsFor
exampleofapproximately114billionpeoplesubject
tomalaria280millionnowliveinareaswheremalaria
hasalreadybeeneradicatedbyresidualsprayscon
tainingDDTdieldrinandlindaneappliedtonatural
restingplacesofmosquitoesinbuildingsTensof
thousandsofliveshavebeensavedandmillionsof
peoplenowenjoybetterhealthbecauseofmalaria
controlInadditioncontrolofinsectbornediseases
byinsecticideshasincreasedthesocialandeconomic
welfareofmillionsofotherindividualsinmayareas
oftheworld

Unfortunatelythesesuperiorinsecticideshavebeen
showingsignsoffailureincontrollinginsectsandthe
diseasestheycarryInsectswhichprecededman on

eartharenotgivingupeasilyTheyaredeveloping
resistancetoinsecticidesatanalarmingrateItis
aseriousmatterwhenthefieldoperatorcannotef
fectivelycontrolmosquitoesorthegrowerprotect
hiscropsandanimalsagainstvoraciousinsects

Anotherproblemisthatresiduesmayappearin
meatmilkandcropsfollowingtheuseofinsecti
cidesAnimmenseamountofcarefulandcostlyre
searchhasbeendevotedtodeterminingtheextentof
theinsecticideresidueproblemandidentifyingmi
nutequantitiesinthefoodsofmanandanimalsIn
somesituationsdeleteriouseffectsonfishandwild
lifehaveoccurredwheninsecticideswereusedun
wiselyBecauseoftheseobstaclesentomologistsand
othershavebeenconsideringdifferentandnewap
proachestothecontroloftheirinsectenemiesdur

ingthepastfewyearsMyobjectiveinthispaperis
todiscusssomenewresearchthatwillassistinover
comingresistanceresiduesandhazardsofinescti
cideuseSinceIammostfamiliarwiththeworkin
theEntomologyResearchDivisionofAgricultural
ResearchServicethefollowingreportdealswith re

searchandthinkinginthatorganizationHoweverit
shouldbepointedoutthatothergroupsare con

ductingexcellentresearchonresistanceresidues
andhazards

CONTROLOFINSECTREPRODUCTION

Themostpublicizednewapproachtoinsect con

troldealswiththecontrolofreproduction The

sterilemaletechniqueusedsosuccessfullyinelimi
natingthescrewwormCochliomyiahominivorax
CoquerelfromtheIslandofCuracaoandthe
southeasternUnitedStateshasbeenofgeneralin
terestThemethodconsistsofrearingandreleasing
malefliessterilizedbygammaradiationinnumbers
greaterthanexistinnatureThepreponderanceof
sterilemalesataratioofabout101givestheman
advantageincompetingwithnormalmalesforthe
femaleswithinthenaturalpopulation

Thegreatsuccessofthesterilemalemethodde
pendsonthefundamentalbiologicalurgeofmating
Utilizingthematingurgeofinsectstoassistin con

trolisathoroughlylogicalideaMatingis oneofthe

strongestinstinctsinanimallifeandusingsterile
malestoseekoutnativefemalesanddestroy repro
ductionpresentsnewopportunitiesBy noother
singlemeansincludingdispersionofinsecticidesisit
possibletoreachanddestroyalltheinsectsin a

normalnativepopulationwithsuchefficiency
AdvantagesofChemosterilants

Resultsofresearchonsterilitybygammaradiation
leddirectlytostudiesonthepossibilityofusing
chemicalsforthesamepurposesItwasbelieved
thatchemosterilantscouldbesubstitutedforradia
tioninaninsectrearingandreleaseprogramand
thatthesechemicalsshouldbeeasiertouseandless
costlythangammaradiationOffargreaterim
portancehoweverwasthepossibilitythatchemoster
ilantscouldbeusedtosterilizethenaturalpopula
tionwithoutresortingtorearingandreleaseofsterile
specimensSterilizingthemalesinanaturalpopu
lationwouldsolveanyproblemthatmightbecreated
byintroducinglargenumbersofsterilespecimens
thatarebloodsuckingorannoyingtomanoranimals

Achemicalthatcouldbeusedonthenaturalpopu
lationtosterilizebothmalesandfemaleswouldini
tiallypreventreproductiononlyamongthoseactually
sterilizedThisfirsteffectwouldbenogreaterthan
thatachievedwithaninsecticidethatkillsdirectly
Howeverthebestpartoftheplanisthatthesterile
maleswouldnotbekilledbutwouldremainfree
tocarryoutmatingwithandpreventionofreproduc
tionbytheuntreatedfemalesIfforexample90of
thefemalescontactedthesterilantreproduction
wouldimmediatelyceaseinthoseindividualsIf
90ofthemalesalsocontactedthesterilantthese
wouldbeavailabletocompetewithnonsterilemales
inmatingwithuntreatedfemalesThereshouldbe
apreponderanceofthesesterilizedmalesoverthe
remaininguntreated10ofthemalesoranynewly
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emergedmalesThesenumericallysuperiorsterile
maleswouldthusreducethepopulationfurtherand
provideabonuseffectovertheconventionalmethod
ofdirectkillbyinsecticidesInthiswayachemo
sterilantshouldpdovideapotential99controlof
reproductioninsteadofthe90expectedfromanin
secticideKnipling1959hascalculatedthetheo
reticalpopulationdeclineofinsectandotheranimal
populationssubjectedtoatreatmentwhichcauses
sterilityversusonethatproducesdirectkillItshould
bepointedouthoweverthatthesterilityeffectsmust
notsignificantlychangesexualvigororcompetitive
nessofthetreatedmalesAtypeofsterilitywhich
destroyssexualbehaviororotherhabitswouldhaveno
advantageoverdirectdestructionoftheorganism

WaysinWhichChemosteriantsMightBeUsed
Themostobviouswayofusinganychemosterilant

thatmightbehazardoustobeneficialorganisms
wouldbewithabaitorlureThebaitorlurewould
drawtheinsectstobecontrolledtoacentralpoint
andexposuretothechemosterilantwouldbeby
contactwiththeresidueorbyoralingestionof
treatedfoodInsecticideshaveprovedhighlyef
fectiveforexamplewhenincorporatedinabaitfor
controlofthemedflyCeratitiscapitataWiede
mann Steineretal1961andthehousefly
MuscadomesticaLGahanetal1953Thussub
stitutionofachemosterilantforaninsecticidemight
offerameansofproducingsterilityinahighper
centageofthenaturalpopulationoftheseinsects

Safechemosterilantscouldbeusedinmuchthe
samewayastheinsecticidesnowappliedasresi
dualtreatmentsonfarmbuildingsorotherplaces
whereinsectsrestorcongregateStablefliesSto
moxyscalcitransLrestonfencessilosgatesand
exteriorsofbarnsandachemosterilanttreatmenton
thesesurfacescouldpossiblyprovidecontrolIt
mightalsobeappliedonvegitationinornear
swampyareaswherehorsefliesdeerfliesandbiting
gnatsbreedandcongregateSomespeciesofmos
quitoescouldbecontrolledbyresidualapplications
ofachemosterilanttodomesticrestingplacesTreat
ingvegetationnearemergencesitesmightsterilize
greatnumbersofmosquitoes

Combininganinsecticideandachemosterilantto
reduceaninitialinsectpopulationthatiscausing
troubleandatthesametimetogainthebenefits
ofsterilityhasbeenproposedbyLindquist1961a
andbAcombinationofbothtypesofchemicals
couldbeusedinabaitasaresidualtreatmentof
vegitationorbuildingsorasaspacesprayinre
strictedsituationsThisplanmightatfirstseemcon
tradictoryTheremaynotseemtobeanyadvantage
inkillinginsectsthathavebeenmadesterileHow
everitmustberealizedthatinsecticidetreatments
seldomkillalltheinsectscomingincontactwith
thematerialSomeindividualsofanypopulation
haveanaturaltolerancetoinsecticidesFurther
moremostinsectpopulationshavedevelopedvary
ingdegreesofphysiologicalresistancetoinsecticides
andsomeoftheinsectsescapedeatheventhough
exposedTheadvantageofacombinedchemosteri
lantandinsecticidetreatmentisthattheinsecticide
wouldkilltheweakerformsandmaketheresistant
survivingfemalesincapableofreproductionSur
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vivingsterilemaleswouldactasafurtherdeterrent
topopulationincreasebymatingwithnewlyemerged
orothernonsterilefemalesthatescapedeither
treatmentTheinsecticideinthecombinedtreat
mentwouldprovidesomeimmediatecontrolwhere
asthesterilantwouldhaveamorecompleteand
lastingeffectinreducingtheinsectpopulation

Acombinedtreatmentmightbeaneffectiveway
ofeliminatingtheproblemofinsectresistanceto
insecticidesOfcoursethereisthepossibilitythat
insectsmightdevelopphysiologicalresistancetothe
chemosterilantsInsecticideinducedresistanceisa
resultofselectionofindividualsmorecapableof
withstandingtheeffectsofthesematerialsorwith
aninnatecapacitytodevelopeffectivephysiological
systemstorapidlymetabolizeinsecticidesandsub
sequentlytransmitsuchcharacteristicstotheirpro
genyItdoesnotseemlikelythatchemosterilants
wouldinducesuchphysiologicalresistancesince
theprocessofselectionofstrongerindividualsby
killingtheweakerdoesnotseemtotakeplacewhen
thesematerialsareusedFurthermorechemosteri
lantsactwithoutmortalityonthereproductivesys
temasiteofactionthatdoesnotappeartobein
volvedintheprocessofselectionHoweverresistance
toanychemicalcannotberuledoutBehavioristic
resistancesuchasavoidanceofthechemosterilant
couldperhapsdevelopinamannersimilartothat
reportedbySchmidtandLaBrecque1959who
foundthathousefliesavoidedmalathiontreated
baits

RecentChemosterilantResearch
Ascreeningprogramtofindanddevelopchemo

sterilantshasbeenunderwayatourOrlandoFlorida
laboratoryforabout4yearsIn1960afewcom
poundswerefoundthatseemedtohaveexceptional
promiseinsterilizingbothmaleandfemalehouse
fliesmosquitoesandstablefliesLaBrecque1961
reportedonthreeethyleniminecompoundsknown
asalkylatingagentscommonlyreferredtoasradio
mimeticcompoundsTheunofficialcommonnames
ofthesematerialstogetherwiththeirchemical
namesareasfollowsaphoxidectris1aziridinyl
phosphineoxideaphomideNNethylenebisP
Pbis1aziridinylNmethylphosphinicamide and

apholate 224466hexa1aziridinyl246triphos
pha135triazine

RecentresearchatOrlandobyDEWeidhaasand
CHSchmidtunpublisheddatashowedthatboth
sexesofAedesaegyptiLinnaeusandAnopheles
quadrimaculatusSayweresterilizedbyincorporating
aphoxideorapholateintheadultfoodorplacing
oneofthesecompoundsinthelarvalwatermedium
Aphoxidehasbeenespeciallypromisingasaresidual
treatmentofrestingsurfaces

TestswithapholateonthestableflyatourKerr
villeTexaslaboratoryshowedthata48hourex
posuretoaresidualfilmappliedonglassatarate
of10mgpersquarefootcausednearly100re
ductioninhatchofeggsfromtreatedfemalesmated
totreatedmalesOfparticularinterestwasthatapho
latealmostaseffective21weeksaftertreatmentas
at1weekshowedlonglastingresidualproperties
Topicalapplicationofaphoxideatarateof37mg
perflywasslightlymoreeffectiveonmalesthan
onfemales



Instudyingthepossibleusesofchemosterilants
informationisneededonthepermanencyofsterility
obtainedwithdifferentcompoundsineachspecies
studiedObviouslyatreatmentthatsterilizedonly
foradayortwowouldnotbeespeciallyefficient
LaBrecqueMeifertandSmithatOrlandoexplored
thispossibilitywithapholateinhousefliesImmed
iatelyafteremergencemalespecimenswerefedthis
compoundinconcentrationsof01to1foraperiod
of5daysthereafterforthelifeoftheflyuntreated
foodwasgivenNormalvirginfemalesmatedat
differenttimeintervalsupto26dayswithmales
treatedatconcentrationsof0405and1ofapho
latelaidsomeeggsthatshowednodevelopment
andothersthatshowedalittleembryologicalde
velopmentbutdidnothatchAtlowerconcentrations
asmallpercentageofeggshatchedandsomeshowed
noembryologicaldevelopmentItappearstherefore
thatmalefliessterilizedwiththiscompoundremain
sterilethroughouttheirlife

Ageoftheinsectinrelationtoexposuretochemo
sterilantsisalsoimportantThehouseflyapparently
mustbeexposedwithin4daysofemergenceinorder
tobecomecompletelysterilizedMalesofAnopheles
quadrimaculatusapparentlycanberenderedsterile
byexposuretothecompoundwhenolderYoung
newlyemergedlaboratoryrearedmaleswereheld
separatelyfor4daysTheywerethenexposedto
aphoxideandcagedwithvirginfemalesAhighper
centageoffemalesmatedtotreatedmaleslaida
normalnumberofeggsbutnonehatchedMales
werecompletelysterilizedeventhoughtheywere
already4to5daysofagewhenexposedtoaphoxide

Thepracticalsmallscaleuseofachemosterilantfor
controlofhouseflieshasbeenreportedbyLaBreque
SmithandMeifertinpressAnisolatedrefusedump
intheFloridakeyswastreatedfor9consecutive
weekswithadrygranularcornmealbaitcontaining
05ofaphoxideThechemosterilantbaitwasap
pliedinamannerverysimilartothatrecommended
forinsecticidebaitsinsuchsituationsHousefly
populationswerereducedfrom47pergridcountto
0within4weeksThenumberofeggmassesfrom
femalefliescollectedatthedumpwasreducedfrom
100to10within4wteksandthepercenthatch
ofeggsfromtheseflieswasreducedmorethan90
Asimilarbutuntreatedrefuseareamaintaineda
highpopulationoffliesthroughoutthetestperiod
Thispreliminaryexperimentshowsgreatpromise
forthecontrolofhousefliesbutneedsconfirmation
underavarietyofconditionsincludingtestsinnon
isolatedareas

EffectofChemosterilantsonVigor
Gammaradiationtendstoinjureandweakenin

sectsTheyareusuallynotsolonglivedasunexposed
insectsandsomaticdamagetendstomaketreated
insectslessvigorousandcompetitivethanthenormal
insectsSucharadiationeffectisaseriousobstacle

tothepossibleuseofgammairradiatedinsectsfor
controllingcertainmosquitoesthebollweevilAn
thonomusgrandisBohemanthegypsymothPor
thetriadispar Linnaeus andnodoubtother

speciesAlthoughthescrewwormdoesnotseemto
beinjuredverymuchbyradiationthereisreasonto
believethattheefficiencyoftreatedmalesreleased

innatureisreducedCompetitiveandvigorousseek
ersofnativefemalesarerequiredtoachievethefull
effectofsterileinsectsincontroloreradicationIf
chemosterilantscanbedevelopedtosterilizemales
thatarestrongerlongerlivedandmoreactiveseek
ersandthusmorecompetitivethanthosetreated
withradiationagreatstepforwardwillbetaken
intheutilizationofasterilemaletechniqueinvolving
therearingandreleaseofsterileinsects

RecentresearchbyGCLaBrecqueDWMei
fertandCarrollNSmithopcitatOrlandowith
housefliesincagestocompareradiationandthe
administrationofapholateindicatesthatthechemo
sterilantismoreefficientinproducingcompetitive
malesthangammaraytreatmentSomemaleswere
given1ofapholateintheadultfoodfor3days
afteremergenceOtherswereexposedto2500rin
thepupalstageandintroducedintocagesataratio
offoursterilemalestoonenormalmaleandone
normalfemale411Thehatchofalleggslaidby
femaleswasreduced77byirradiatedmalesand
82bythechemosterilizedmalesUsingtheabove
figuresIhavemadesomefurthercalculationsWith
the411ratiotheexpectedreductionofviableeggs
byeithermethodis80Theactual82reduction
ofhatchcausedbythechemosterilizedmalesis
verylittlelessthanthe83theoreticalreduction
thatshouldoccurfollowinguseoffivesterilemales
tooneeachofnormalmalesandfemales511It
appearsthereforethatthechemosterilizedmalesare
muchmoreefficientInarearingandreleaseex
perimentfourchemosterilizedmaleswouldbeable
toeffectasmuchcontrol82 aswouldbeexpected
offivesterilemales83 ratiosof411ascom
paredwith511

InotherlaboratorymatingtestsatOrlandoLa
BrecqueMeifertandSmithopcititwasshown
thatapholatetreatedmalehousefliesat35and10
timesthenumberofnormalmalesandfemalesre
sultedinaveragereductionsofviableeggsof97100
and100 respectivelyTheseresultsareevenmore
significantthanthosegivenintheprecedingpara
graphTheexpectedreductionsofviableeggsat
theseratiosare7583and91 respectivelyThus
itappearsthatthechemosterilizationinducesmuch
greaterthannormalefficacyIftheseobservations
areborneoutinpracticalusetheycouldhavean
enormousbearingoncontrolefforts

Itshouldbeemphasizedhoweverthattheseex
perimentsmeasuredonlytheviabilityofeggsre
sultingfromthematingofsterilemaleswithnormal
femalesItispossiblethatbehaviorpatternsother
thanmatingefficiencycouldadverselyaffectthe
treatmentUnderfieldconditionscompetitiveness
andvigormaynotbethesameasinlaboratory
cages

PreliminarycompetitiontestsincageswithAedes
aegyptiindicatethatapholatetreatedmalesarecon
siderablymoreeffectivethatiscausegreaterre
ductionsofviableeggsandarelongerlivedthan
irradiatedmalesTheexperimentsindicatethatthe
chemicallysterilizedmalesaremorecompetitivewith
normalmalesinmatingwithnormalfemales

ResearchProblemsandHazardsofChemosterilants
Manyproblemsconcerningeffectiveuseofthese
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compoundsneedinvestigationMigrationofinsects
thathavealreadymatedfromuntreatedareasinto
treatedplotsmaylargelynullifyresultsinsmall
scaletreatmentsSomeinsectsdonothavestrong
migratorytendenciesandarelikelytoconcentrate
inorneartheiremergencehabitatsInsuchsitua
tionschemosterilantsmaybepracticalOtherinsects
migratefreelyandatleastacertainpercentofthe
populationmaymovelongdistancesinsufficient
numberstodilutethesterilemalepopulationina
treatedhabitatCommunitywideuseofchemosteri
lantsmaybenecessarywithmanyspeciesofinsects

Itiswellknownthatthelaymandesiresrapidkill
ofinsectsTheuseofchemosterilantsisnotlikely
toprovideimmediatereliefAgrowermightnotwant
toaccepttheuseofthisnewmethodeventhough
itmightprovemoreeffectiveandlesscostlyinthe
longrunMinimizingthedestructionofcropsand
protectingmanandanimalsduringthetimere
quiredforsterileinsectstoreducepopulationsmay
poseproblemsInsecticidesorothertreatmentsmay
havetobeusedinitiallytoreducepopulationsand
thenwecanrelyonchemosterilantstopreventsub
sequentpopulationbuildupsPerhapsaspreviously
mentionedacombinationofaninsecticideanda
chemosterilantcouldbeusedefficiently

Itisobviousthatmuchfieldexperimentationwith
anygivenspeciesofinsectwillberequiredtoanswer
themanyquestionsonefficiencyandpracticability
ofchemosterilantsininsectcontrolMuchmorede
tailedinformationonbiologyandhabitsofinsects
mustbeobtainedsoastotakeadvantageofthe
interestingpossibilitiesofusingthesecompoundsef
fectively

Thechemosterilantspresentlybeinginvestigated
areconsideredhazardousThesemayneverbeused
inapracticalwayexceptunderspecialconditions
Howeverthemainobjectiveofourcurrentresearch
withthesecompoundsistodeterminethepractica
bilityofsterilizinganativepopulationofinsectsfor
controlpurposesItisbelievedthatintensivere
searcheffortsbyfederalstateandindustrialworkers
willdevelopotherhighlyeffectiveandsafematerials

GENETICSCYTOLOGYANDPHYSIOLOGY
Insectresistancetoinsecticideshasstimulateda

considerableamountofresearchonthegeneticsof
resistantandsusceptiblestrainsofvariousinsectsIt
isimportanttodevelopallpossibleinformationon
thefactorsinvolvedininheritance ofresistance
Plappetal1961reportedontheinheritanceofre
sistancetoDDTandmalathioninCulextarsalis
CoqInadditiontheyobtaineddataonthelevels
ofcholinesteraseandaliesteraseactivityinresistant
andsusceptiblestrainsTheysummarizetheirwork
asfollows

1Experimentshavedemonstratedthatresistance
tcmalathionmtheFresnoCaliforniastrainof
Culextarsalisisdominanttosusceptibility
2DDTresistancepresentatahighlevelinthe

OakRidgeOregonstrainoftarsalisandatlow
levelsintheFresnoCaliforniastrainisrecessive
tosusceptibility
3CrossresistancetoDDTinthestrainFresno

selectedwithmalathionappearstobecausedbya

separatefactorandisnotaresultofselectionwith
malathionasoftenhappenswiththehousefly

4Quantitativechangesinlevelsofeithercholines
teraseoraliesterasearenotrelatedtomalathionre
sistancebuthighcholinesteraselevelspresentinthe
OakRidgestrainareinheritedinthesamemanner
asisresistancetoDDT

LaChanceandLeverichinpresshavestudied
theeffectofradiationonreproductivecellsofthe
femaleofthescrewwormThecriterionofradiation
damagewasinductionofdominantlethalchangesin
theoogoniaandooeytesasmeasuredbyhatchability
ofeggsfertilizedbyunirradiatedmales

Irradiationoffemalepupae4to6daysoldre
ducedthenumberofmatureooeytesproducedas
doseincreasedbutloweredthehatchabilityofeggs
thatwereproducedThesefindingsindicatedthat
somedominantlethalspersistedthroughmaturation
tobedetectableintheembryoOnlyoogonialcells
werepresentin4to6dayoldpupae

Differentiationoftheooeytesandnursecellstakes
placeinoldpupaeandnewlyeclosedadultsIrradia
tionofadultslessthan24hoursoldinterferedcon
siderablywitheggproductiontheyoungerthe
femaleatirradiationthefewernormaleggswere
producedIrradiationoffemalesolderthan24hours
resultedinproductionofnormalnumberofeggs
In3dayoldfemalestheoocytenucleusisinpro
phaseIin4dayoldfemalesmetaphaseIandin
5dayoldfemalesanaphaseI

Inanystudytofindanddevelopeffectivechemo
sterilantsforpracticalusetheeffectofthechemi
calsontheothercellsandorgansofthereproductive
systemsofinsectsisalsoimportantMorganandLa
Brecqueinpresshavegatheredexcellentinfor
mationontheeffectofapholateintheovariande
velopmentinhousefliesTheysummarizethiswork
asfollows

Apholatewhenadministeredinthefoodof
adultfemalehousefliesata10concentration
foraperiodupto240hoursinhibitedbutdidnot
eliminateovariandevelopmentItsgreatesteffect
wasnoticeableat72hoursaftereclosiononthe
nursecellsofthefirstandsecondeggchambers
Thechromatinofthenursecellswasclumped
inirregularmassesandthenucleihadbizarre
shapesTheoocytesinthefirsteggchambersma
turedbutallofthecellsinthesecondeggcham
bersremainedundevelopedduringtheentire240
hoursThegermariumwasalsoaffectedasthe
thirdeggchamberdidnotbecomevisibleuntil
168to192hoursaftereclosioninsteadof96hours
asinnormalflies

Inordertogainabetterunderstandingofthe
effectofchemosterilantsonthereproductivesystem
andthebreakdownofthesecompoundsbyinsects
radioisotopelabeledchemicalswereemployedIn
vestigationswereconductedonthemetabolicfate
ofradiolabeledPS2methaphoxidetris2methyl1
aziridinylphosphineoxideophousefliesmosqui
toesstablefliesthescrewwormandonmiceAt
CorvallisPlappetalinpressusinghouseflies
foundthechemicalwasrapidlydegradedunderin
vivoconditionsThisspecieswasinjectedwiththe



compoundat100ppmFiftypercentofthechemical
wasdegradedtowatersolublemetaboliteswithin2
hoursandthedestructionoftissuesintheovaries
was90completewithin4hoursNodifferencein
therateofmetabolismofmethaphoxidewasob
servedbetweenonesusceptibleandtworesistant
strainsofhouseflies

InthemosquitoCulextarsalismethaphoxidewas
detoxifiedwithin24hoursbybothlarvaeandadults
Inmiceanalysisofvarioustissuesshowedthatthe
compoundwas90ormoredegradedwithin6hours
aftersubcutaneousapplicationatarateof100mgkg

PreliminaryworkbyWFChamberlainatour
KerrvilleTexaslaboratoryindicatesthatmetha
phoxideisabsorbedmorereadilyexcretedlessrapid
lyandmetabolizedlessrapidlybythestablefly
thanbythescrewwormflyThisfindingmayex
plaininpartatleastwhylesseramountsofmetha
phoxidearerequiredtosterilizethestableflythan
thescrewwormfly

Inconnectionwithresearchonpossiblefielduse
ofchemosterilantsithasbeennecessarytodetermine
thephysiologicalageoffemalesofAnophelesquad
rimaculatusAtOrlandoCHSchmidtDEWeid
haasandDBWoodardunpublisheddatade
velopedsomeinterestingandusefulinformationon
thissubjectTheovariesoffieldcollectedmosquitoes
weremicroscopicallyexaminedforthenumberof
gonatrophiccyclesthathadoccurredPhysiological
agewasdeterminedbythegreatestnumbersofrelics
thickenedtissuesfoundinindividualovarioles
About20ofthemosquitoeshadnotlaideggs56
hadcompletedonegonatrophiccycle17 2cycles
5 3cyclesand1 4cyclesFurtherresearch
showedthatolderfemalesofthisspeciesthathad
previouslymatedandovipositedcouldbecompletely
sterilizedandwouldnotlayviableeggsaftercoming
incontactwiththeresidualchemosterilantaphoxide
ThataphoxidewillsterilizeolderfemalesofAquad
rimaculatusthathavepreviouslyovipositedisvery
encouragingIfitcanbedeterminedthatchemosteri
lantswillperformthiswayinthefieldtheiruse
shouldbemuchmoreeffective

SYNERGISTS

Synergiststhatenhancetheeffectivenessofinsecti
cideshavebeenofinterestformanyyearsSearch
forcompoundspossessingsynergisticpropertiesfor
useagainstresistantinsectshasreceivedmuchat
tentionRecentworkatourCorvallisOregonlabor
atorywithsynergistsofmalathionforresistantmos
quitoesandfliesisofconsiderableinterestPlapp
andEddy1961investigatedthepossibilitythatre
sistancetomalathionininsectsmightbeovercome
throughuseofaliestereseinhibitorsThesynergists
testedwerebiphenylphosphatetributylphosphoro
trithioateandtributylphosphorotrithioiteWhen
combinedwithmalathionthesechemicalsreduced
resistanceofhousefliesfrom100foldtolessthan
5foldIncreasedtoxicitywasalsoevidentwithsus
ceptibleflies Malathionresistantmosquitolarvae
wereeasilykilledwiththiscombinationatratios
of11and101Thesesynergistsareknowntobe
inhibitorsofaliesteraseactivityinfliesandmos
quitoesunderbothinvivoandinvitroconditions

Resultsoffieldtestswiththesynergistsarenot
availableatthistime

SUMMARY

InsummaryIcansaythatmuchnewbasicre
searchoncontrolofinsectsisunderwayintheEn
tomologyResearchDivisionThepossibilitiesofusing
sterilizingchemicalsinanaturalpopulationofinsects
forcontrolpurposesisexcitingResearchprogressin
thisareahasbeenespeciallygoodStudiesoninsect
geneticsandcytologywillassistinthedevelopment
ofbetterandmoreeffectivecontrolmeasuresInsect
physiologystudiesespeciallyonthemodeofaction
ofchemosterilantsinsecticidesandrepellentswill
producenewknowledgeforuseinourfighttoreduce
insectdamage
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MrBrumbaughInkeepingwiththeprogramwe
shouldatthistimeliketoaskDrLindquisttogiveus
astatusreportontheactivitiesoftheNationalMos
quitoControlFishandWildlifeManagementCo
ordinationCommittee

EditorsnoteInasmuchasthefollowingformal
reportbecameavailableintimeforpublicationinthe
ProceedingsthishasbeensubstitutedforDrLind
quistsinformalremarksontheactivitiesofthisCom
mittee
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REPORTOFTHENATIONALMOSQUITO
CONTROLFISHANDWILDLIFE
MANAGEMENTCOORDINATION

COMMITTEEFOR1961

TheNationalMosquitoControlFishandWildlife
ManagementCoordinationCommitteehasbeenin
existencefor2yearsAsitsnameimpliesitisa
groupformedtostimulateandfacilitatetheco
ordinationofmosquitocontrolandfishandwildlife
managementprogramsintheUnitedStateswhere
everthereisaneedAnaccountofitsactivities

during1960iscontainedinMosquitoNewsforJune
1961Followingisabriefreportofitsworkin1981

AleafletentitledCoordinatedControlwaspre
paredand50000copieswereprintedFundsforthis
purposewereprovidedbycontributionsofvarious
conservationandmosquitocontrolorganizations
Theleafletdescribessomeofthemutualproblems
facingmosquitocontrolandwildlifeworkersthe
advantagesofcoordinatedprogramsindealingwith
theseproblemsandtheassistancethattheCom
mitteeandgovernmentalandprivateorganizations
canprovideinthisregardCopiesoftheleaflethave
beendistributedwidelyandanadditionalsupply
willbeprovidedwithoutchargetoanyonerequest
ingthemTheaimoftheCommitteeistodistribute
theleaflettoallwhoarefacedwithamosquito
controlwildlifeproblem

Anotherpublicationthatbecameavailableduring
theyearistheProceedingsoftheSymposiumon
theCoordinationofMosquitoControlandWildlife
ManagementheldinWashingtonDConApril
121959Strictlyspeakingthisisnotaproductof
theCommitteebutofthemeetingthatledtothe
formationoftheCommitteeThe154pagepro
ceedingsincludepapersonthefundamentalsof
mosquitobiologyandcontrolandofwetlandwild
lifemanagementaswellaspapersonchemicaland
environmentalprogramsinrelationtomosquitocon
trolandwildlifemanagementCopiesareavailable
fromtheMorrisCountyMosquitoExtermination
CommissionPOBoxEMorrisPlainsNewJersey
atacostof2each

DuringthesummertheCommitteesponsoreda
3dayfieldtourthroughMarylandDelawareand
NewJerseytoviewwaterdevelopmentprojectsde
signedtointegratemosquitocontrolandwildlife
managementobjectivesMostoftheprojectsobserved
werebasedontheimpoundmentprincipleOneof
theprimaryvaluesofthetourwastheopportunity
itprovidedforworkersinonestatetoseethenew
approachesbeingtestedintheneighboringstates

TheCommitteeispresentlymakingaspecialstudy
todeterminethevariationthatoccursintherecom
mendationsofmosquitocontrolagenciesforappli
cationratesofvariouschemicalsThissubjectis
timelybecauseoftheincreasedinterestinthepesti
cidewildlifeproblemandtheknownsensitivityof
certainfishshellfishandwildlifetochemicalpoi
soning
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1PreparedbyCommitteemembersPaulFSpringerSecre
taryRobertLVannoteChairmanAWLindquistKD
QuartermannEASeamanandIraNGabrielson

Throughconferencesfieldinspectionscorrespond
enceandliteraturesurveytheCommitteehasat
temptedtokeepabreastofthelatestpertinentde
velopmentsinthemosquitocontrolwildlifefieldIt
hascontinuedtoprovideinformationontheseand
othermatterstothoserequestingitWherethishas
notbeenreadilyavailableithassolicitedtheinfor
mationfromappropriatesourcesorhaspointedout
theneedtothoseinapositiontoobtainitTheCom
mitteehaslentsupporttoeffortstodevelopwell
roundedinvestigationalprogramsandinseveral
instanceshasbeeninstrumentalinhelpingtode
velopbettercoordinatedoperationalfieldprograms

Duringtheyearaquestionnairewaspreparedon
problemsneedingresearchandordemonstrationin
mosquitocontrolandfishandwildlifemanagement
practicesThiswassenttostatefederalandprivate
fishandwildlifeorganizationsandtostateandre
gionalmosquitocontrolassociationsfordistribution
tomemberdistrictsandcommissionsAtotalof108
usablereplieswasreceivedfromsomenationaland
regionalgroupsandfromorganizationsin37ofthe
50statesFiftysixofthereplieswerefrommosquito
controlorganizationsand52fromfishandwildlife
conservationorganizationsRepliesarestilltobe
receivedfromcertainmosquitocontroldistricts

Resultsofthequestionnaireshowedthat70per
centoftherespondentsbelievedthatsignificant
mosquitocontrolwildlifeproblemsexisted20per
centsaidthattherewerenoproblems7percentcon
sideredtheproblemstobeminorand3percent
hadnoknowledgeoftheproblemsProblemsdealing
withenvironmentalprogramsandwithchemicalap
plicationswereconsideredtobeofnearlyequal
importancewhereasbiologicalandmiscellaneous
problemsrankedthirdandfourthrespectively

Mostoftheproblemsinenvironmentalprograms
wereassociatedwithimpoundmentsTheseprob
lemswereoftwoprincipalkindsconstructionand
watermanagementofwildlifeimpoundmentsto
reducetheproductionofmosquitoesandpossibleuse
ofimpoundmentsasamosquitocontrolmeasure
Relatedproblemsincludeddeterminationofeffects
ofmosquitocontrolimpoundmentsonfishandwild
lifeanddevelopmentofsubstitutemethodsofmos
quitocontrolmorefavorabletofishandwildlife
utilizinglargereservoirsTheremainingenviron
mentalproblemsconcernedditchingprincipallyits
influenceonwildlifeandhowditchconstruction

andmanagementcouldbemodifiedtolessenany
detrimentaleffectsonwildlife

Chemical problems were concerned primarily
withtheeffectsofinsecticidesonfishandwildlife
andtheloweranimalsthattheyeatorthatarecom
merciallyimportantsuchascrabsandshrimpA
corollaryofthisproblemwastheneedforthede
velopmentofnewchemicals formulations and

methodsofapplicationthatcauselessdamageto
fishandwildlife

Biologicalproblemsincludedmosquitocontrolby
useoffishandotherbiologicalagentsandthein
fluenceofintroducedGambusiaonexistingfishpop
ulationsTheprincipalmiscellaneousproblemwas
theneedforbasicecologicalstudiesofwetlandsand
theirmosquitowildlifeproblemsAlsomentioned



wereadeterminationoftherolethatswampinhabi
tatingbirdsplayasareservoiroftheencephalitis
virusandtheimportanceoftransmissionofthedis
easebymosquitoes

Ofthe103usableproblemsmentioned34were
saidnottobetheobjectofeitherstudyordemon
strationIndividualworkbyeitherafishandwild
lifeoramosquitocontrolorganizationwasbeing
doneon34oftheproblemsandjointworkon19
Threerespondentsdidnotknowthestatusofwork
ontheproblemmentionedand13respondentsdid
notreplytothisquestion

Resultsofthisquestionnaireareofvalueinpoint
ingupresearchanddemonstrationproblemsof
greatestimportanceandwillbehelpfulasaguide
forfutureresearchanddemonstrationprogramsIt
isbelievedthatasmuchaspossiblesuchprograms
shouldbejointinnatureinordertopoolresources
andtoprovidethebestclimateformutualaccept
anceoftheresultsTheCommitteeplanstoencour
agethefurtherdevelopmentofcoordinatedprograms
bybringingproblemsmentionedinthissurveyby
mosquitocontrolorfishandwildlifeorganizations
totheattentionofpotentialcooperatingorganizations
intheoppositefield

MrBrumbaughIwouldliketocalluponDrHess
againforthepurposeoffillingusinontheactivities
oftheSubcommitteeonVectorControloftheInter

agencyCommitteeofWaterResourcesWouldyou
pleasecommentonthatArchie

DrHessForthepast20yearsorsotherehas
existedinWashingtonatoplevelfederalinteragency
policyadvisorygroupwhichhashadseveralnames
ItgoesbacktobothRepublicanandDemocraticad
ministrationsItisnowknownastheInteragencyCom
mitteeonWaterResourcesandtheycallitIceWater
forshortUntilrecentlyweinmosquitocontrolhave

nothadavoiceinthistoplevelpolicygroupwhich
makesdecisionsonalmosteverythingconcernedwith
waterresourcesdevelopmentDuetotheeffortsofDr
SimmonsandhisgroupworkingwithDrLindquist
andhisgroupwejustrecentlysucceededingetting
aSubcommitteeonVectorControlestablishedwithin

thisfederalgroupsonowweinmosquitocontroldo
haveavoiceatthetoplevelTheDepartmentsrepre
sentedatpresentareArmyInteriorAgriculture
TVAandHealthEducationandWelfareDrSim
monsisgoingtogiveareportontheworkofthis
groupattheGalvestonmeetingImightjustsayhow
everthatthePresidentdoeshavetwotaskforces
whicharedoingsomeimportantworkOneunder
MarshallRaineyschairmanshipisdevelopingaco
operativebulletinonMosquitoPreventiononIrri
gatedFarmsHereagainwellprobablyuseinforma
tionfromtheCaliforniapublicationonthatsubject
butthiswillbeapplicablenationwidewithallagencies
concernedparticipatinginitspreparationSecondis
ataskforceonCooperativeResearchtocoordinate
andintegratetheinterestsofthevariousagenciesI
happentobethechairmanofthisgroupWehave
fiveactiveresearchprojectswithtwomorecontem
platedFourofthesedealwithmanagementofirri
gationwaterformosquitopreventionandrelatedin
tereststhatistakingintoaccountagriculturaland
wildlifeconsiderationsinadditiontomosquitocon
trolTheotheroneisasubjectwehavebeentrying
togetworkonforalongtimecontrolofvectorsin
watersiderecreationalareasThereisoneproject
eachinWashingtonOregonUtahTexasandColo
radoTwoofthesearebeingsubsidizedthroughNIH
researchgrantsWeareveryhappytogetthisco
operativeworkunderway

MrBrumbaughThankyouArchieArethereany
furtherannouncementsIfnotthemeetingwillad
journuntil130
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MOSQUITOANDHIPPELATESCONTROL
INVESTIGATIONS

MIRSMULLA

UniversityofCaliforniaRiverside

AtUCRbasicandappliedresearchprogramsare
directedagainstmanygroupsofarthropodsofpublic
healthimportanceBasicphysiologicalandtoxico
logicalstudiesoncockroachesmosquitoeshouse
fliesandotherinsectsprovideabasisforunderstand
ingthemechanismofactionofcontrolagentsandthe
interrelationshipoftheseagentstothebiologicaland
physiologicalbehaviorofthetestorganismsToac
complishthesestudiescoloniesofvariousspeciesor
strainsaremaintainedinthelaboratoryInorderto
developaneffectivevectorcontroltechnologyperti
nentbiologicalecologicalandbehavioristicinforma
tionhastobegatheredunderlaboratoryandfield
conditions

Expandedlaboratoryandfieldinvestigationson
thecontrolofceratopogonidschloropidsculicids
chironomidsmuscoidfliesandacarinaofmedical
andveterinarysignificanceareunderwayatthepres
enttimeatUCRDuetothebreadthandextentof
thesestudiesandthelimitedtimeavailableonlythe
controltechnologyoftheCulicidaemosquitoesand
ChloropidaetheHippelateseyegnatswillbedis
cussedAnextensiveprogramforthedevelopment
ofadulticidalmeasuresundertheauspicesWHOis
underwayatUCRThisprogramwilldirectlyorin
directlyaidtheresearchprogramsneededformos
quitocontrolinCaliforniaDuetolackoftimethis
programwillnotbediscussed

MosquitoesarewidespreadinCaliforniawhilethe
eyegnatscoverwideareasofthesixsoutherncoun
tiesandalsoareasinFresnoTulareVenturaand
SantaBarbaracountiesDuetotheextensivedis
tributionandpopulationprevalenceofmosquitoes
andeyegnatsfor9or10monthsoftheyearcontrol
activitiesofthesetwogroupsaswellasmidgescon
stituteamajorfacetofmosquitoabatementdistricts
inCalifornia

MOSQUITOES

InCaliforniathecurrentmosquitocontroltech
nologyispredominantlydirectedtowardtheabate
mentofpestandvectorspeciesintheiraquatichabi
tatsAlthoughsourcereductionandbioticcontrol
measuresareemployedwheneverpossibletheuse
ofchemicallarvicidesconstitutesamajorsegmentof
currentmosquitocontroltechnologyAtthepresent
timethereisaneedforthedevelopmentofavariety
oflarvicidestobeemployedunderdiverseenviron
mentalconditionsMaterialswithlowmammalian
toxicityandhighdegreeofsafetytowildlifegame

SECONDSESSION

MONDAYJANUARY29130PM

VECTORCONTROLRESEARCHINCALIFORNIA

GARDNERCMCFARLANDPresiding

speciesandbeneficiallifearemuchsoughtforThe
developmentofresistanceinmosquitoestoorgano
chlorineandafeworganophosphoruscompounds
necessitatessystematicsearchformoreeffectiveand
moredesirablelarvicidesFortunatelythedegreeof
resistanceandcrosstoleranceinmosquitoestothe
organophosphorusgroupofinsecticidesisnotas
prominentasinthecaseoforganochlorineinsecti
cides

Thegoalofthecurrentinvestigationsistofind
substitutematerialswithlarvicidalactivityasthat
ofparathionbutmuchlesshazardoustomammals
fishwildlifeandbeneficialinsectsAfteraninitial
evaluationof42experimental and commercially
availabletoxicants6or7materialswerefoundto
havebiologicalactivitysimilartothatofparathion
againstmosquitolarvaeAmongthese3compounds
G30494Bayer29493andBayer25198hadcon
siderablylowermammaliantoxicitythanparathion
Inthefieldthesecompoundsyielded100control
at0025to01lbperacreAlargenumberofthe
compoundstestedhoweverweremoreeffective
thanmalathionandDDTtheconventionaltypeof
insecticidesFurtherstudiesonthebiologicalactivity
of25materialsrevealedanother6materials Bayer
37343Bayer29952SD7438SD7587Bayer41831
andSD7554manifestingahighdegreeofactivity
againstthelarvaeThetoxichazardsofthesema
terialsexceptingBayer29952tomammalsarecon
siderablylowerthanthatofparathionandsomeof
theseareevenlesstoxicthanDDTInfieldtests
completelarvalkillwasobtainedwith5to25grams
ofthetoxicantsperacre

Theadministrationofhighlyeffectivelarvicides
atlowdosagesingramquantiteshasseveralad
vantagesInthefirstplacelowerratesperacreare
moreeconomicalandwouldresultinlowerapplica
tioncostsTheyhavetheadditionaladvantageof
beinglesshazardoustowildlifegamespeciesand
beneficiallifeandalsoresultinginlowresiduesin
foodandforagecrops

MosquitoLarvicidesandTheirRelationshipto
FishandWildlife

Theeffectofseveralmosquitolarvicidesonfish
andannuranspecieswasstudiedinfieldpondsOf
thematerialstestedagainstRanaBufoandScaphio
phusBayer38920TrithionandGC3582weretoxic
Theremaining15materialsforallpracticalpurposes
wereinnocuousLongtermtoxicityof45insecticides
wasstudiedatmultipleratesagainstthemosquito
fishOfthe45insecticidestestedagainstthistop
feedingminnowabout21insecticidesprovednon
toxicatlarvicidalorhigherdosagesTheremaining
materialsindicatedvaryingdegreesoftoxicitySome
materialssuchasEthylGuthionBayer34042GC
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3582andBayer29952werehighlytoxictothefish
Thesematerialsmaybesuccessfullyemployedin
riddinglakesoftrashfishThetopfeedingminnowis
anallyinthefightagainstmosquitoesanditshould
besavedfromtoxicchemicalsTheuseofselectivein

secticidesinmosquitocontrolthusholdsgreatprom
iseIntegrationandcoordinationofchemicaland
biologicalcontrolinmosquitoabatementshouldbe
advocatedwheneverpossible

WaterPollution

Theperistenceof24mosquitolarvicidesatmul
tiplerateswasstudiedintreatedwaterMostofthe
larvicidesappliedatlarvicidalratesdisappearedfrom
thewaterwithin24hoursaftertreatmentTheab
sorptionoftoxicantsontosoilcolloidalparticlesis
tobestudiedAsawholejudicioususeofmanymos
quitolarvicidesshouldnotcauseseriouswaterpol
lutionproblems

Residues

Theneedforrepeateduseofinsecticidesinorad
jacenttofoodandforagecropstandsformosquito
controlhascreatedageneralconcernregardingthe
occurrenceofunwarrantedresiduesAttimesitbe
comesnecessarytotreatsomecropstandsformos
quitocontrolduringactualharvestofthecropor
veryclosetotheharvesttimeInitialresiduesover
thetolerancelevelwillbeincurredduetolarvicidal
treatmentsappliedasspraysTheuseofgranular
mosquitolarvicideshoweverwillforallpractical
purposesyieldnodetectableresiduesinthecrop
Granularlarvicideshavemanyadvantagesandtheir
useinmosquitocontrolisgainingmomentumRe
searchonthephysicochemicalpropertiesofgranu
larinsecticideshasledtoanunderstandingofthese
complexsystemsAlthougheffectivegranularformu
lationsofaveryfewlarvicidescanbepreparedit
isverylikelythatfurtherresearchwillprovidea
basisforimprovingtheforrnulationtechniquesof
manynewmosquitolarvicides

SterilizationTechniques
Studiesonthepotentialuseofchemosterilantsand

irradiationtoinducesterilityinoneorbothsexesat
somestageofmosquitoesareinprogressThisphase
requiresagooddealofpreliminarystudytodeter
minelethalrangeandrateswhichwouldinduce
sterilitywithoutproducingmortalityornoticeable
changesinbiologicbehaviorEggsofCulexpquin
quefasciatusirradiatedat880and1320roentgens
hatchedbutthelarvaebehavedabnormallyanddied
shortlyafterEggsirradiatedwith440roentgens
hatchedandthelarvaeareundergoingnormalde
velopmentItisnotknownyetwhetherthisirradia
tiondosewouldinducesterilityornot

Studiesontheeffectofachemosterilantonlarval
andadultmosquitoesareunderwayThechemosteri
lantusedat5and10ppmdidnotproduceany
detectableilleffectsTheuseofchemosterilantsor
irradiationformosquitocontrolrequires further
studiesMuchmorehastobelearnedbeforethey
canbeusedastoolsinpracticalmosquitocontrol
programs
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HippelatesEYEGNATS
TheHippelateseyegnatsareseverepestsofman

domesticandwildanimalspeciesTheyareproven
vectorsofmastitisofcattleTheeyegnatsdueto
theirpeculiarfeedingbehaviorhavebeenincrimi
natedinthetransmissionofseveralhumaninfectious
diseasesThespirochetsTreponemapertenuethe
causativeagentofyawsinthetropicsandTreponema
carateumthecausativeagentofmaldepintoin
tropicalandsubtropicalAmericasarebelievedtobe
transmittedbyHippelateseyegnatsIntheUnited
Statestheeyegnatsareincriminatedinthetrans
missionofHaemophilusaegyptiuscausingKoch
WeeksconjunctivitisInadditiontotherelationship
ofeyegnatstothespreadofthisdiseasetheyare
highlypestiferousRealestatedevelopmentsandrec
reationalutilizationofresortareashavebeenslowed
downbythepresenceofheavyeyegnatpopulations
Farmlaborlossisusuallyassociatedwiththeannoy
ancebroughtaboutbyhordesofeyegnatsinfarm
ingcommunities

ThepotentialbreedinggroundsofHippelateseye
gnatsinCaliforniaprobablysurpassthatofmos
quitoesForexampleintheCoachellaValleyalone
over70000acresoflandbreedeyegnatsduring
mostoftheyearSimilarlyothervalleysinsouthern
Californiahavethousandsofacresoffarmlandand
recreationalpremiseswhereoptimumconditionsare
presentforeyegnatbreedingDuetotheextensive
anddiversetypeofbreedinggroundsofeyegnats
mostoftheconventionalinsecticidaltreatmentsare
nottooeffectiveControllingeyegnatsoverlarge
areasisexpensiveandcannotbeachievedwiththe
useofinsecticidesaloneVariouscontrolapproaches
supplementingeachotherhavetobedeveloped

Theeyegnatspredominantlybreedincultivated
farmlandTheyalsobreedinrecreationallandsuch
asgolfcoursesandhouseholdgardensandlawns
Thefemalesareattractedtomoistdisturbedsoil
wheretheylayeggssinglynearthesurfaceThe
larvaeonhatchingworkdownintothegroundfeed
ingongreenorganicmatterfromcropandweed
residuesThelarvaeaftercompletionofdevelopment
pupatesnearthesurfaceandtheadultgnatsemerge
fromthepupaeandworktheirwayupthroughthe
soilTheadultfemalesflyconsiderabledistancesand
invaderesidentialandrecreationalpremises

Controlmeasuresdevelopedagainsteyegnatsare
basedontheavailablebiologicalandecologicalin
formationTheeyegnatscanbecontrolledinthe
adultstagebytheapplicationofinsecticidesasresi
dualspraysoraerosoltreatmentsSpraytreatments
cannotbeappliedoverlargeareasasisnecessaryfor
eyegnatcontrolTheincorporationofabaitorlure
intheadulticidaltreatmenthoweverholdspromise

ThefirststepMthedevelopmentofanadulticidal
programistoevaluateandfindhighlyeffectivecom
poundsStudiesintheeffectivenessof34insecticides
haveturnedoutseveralhighlyeffectivematerials
Twentymaterialsweremoretoxicthanmalathion
and14materialsnotincludedwerelesstoxicFor
fieldcontrolexperimentssafematerialswithbio
logicalactivityapproximatingthatofparathionwill
beinvestigatedThetopsevenmaterialsexcluding
parathionwillfallinthiscategoryItshouldbe
notedthatmalathionandDDTthetwomostcom
moninsecticidesarenoteffectiveagainstthegnats



Anotherapproachtowardcontrollingeyegnatsis
throughlarvicidaltreatmentsofresidualinsecticides
Materialsthatwouldbesuitableforthispurpose
shouldyieldseasonalcontrolwithonetreatmentThe
organochlorineinsecticidesbeingpersistentinsoil
cannotbeusedinthedesertregionsbecauseeye
gnatshavedevelopedimmunitytomostofthesein
secticidesDevelopmentofresistanceineyegnatsto
thisgroupofinsecticidesinthefoothillandcoastal
regionsisnotapparentasyetandtheycanbesuc
cessfullyusedintheseareas

Inordertofindsubstitutematerialsforsoiltreat
mentsappliedinthedesertareasagainstthegnats
studiesonthelongevityoforganophosphorusand
carbamateinsecticideswereconductedOfthe80
experimentalandcommerciallyavailableinsecticides
only11materialsmanifestedresidualactivityThe
remainingmaterialswouldnotbepracticaltouse
forgnatcontrolUseofsomeofthesematerialswith
lowtomoderateresidualactivityinagriculturalpest
controlprogramsmayalsoprovebeneficialforgnat
control

Ofthe11materialswhichshowedresidualactivity
inthelaboratoryDiazinonSD4402andTrithion
weretestedinthefieldDiazinondidnotproduce
controlofgnats2monthsaftertreatmentSD4402
andTrithionhoweverproducedseasonalcontrolat
5lbacre

Itshouldbepointedoutthatsoiltreatmentsfor
gnatcontrolhavebeenusedforadecadenowin
theCoachellaValleyDuetotheinclementweather
conditionsandintensivefarmingpracticesandhigh
organicmatterinthesoilthepotencyofsoilinsecti
cidesexhaustsveryrapidlyThechancesoffinding
goodgnatlarvicidesareverysmallThereforethe
feweffectivelarvicidesfoundshouldnotbeused
overlargeareasbutusedinareaswherecultural
controlmeasurescannotbeapplied

CulturalControlMeasures

Hippelateseyegnatsforheavybreedingrequire
moisturehightemperaturessandysoilhighcontent
ofplantorganicmatterresiduesanddisturbanceof
thesoilIncorporationoforganicmatterinthesoil
canbesuccessfullymanipulatedforeyegnatcon
trolOrganicmatteristheprimarylimitingfactor
ineyegnatproductionAbsenceofdiskedunder
organicmatterinthesoilwillgreatlyeliminateeye
gnatbreedingindependentofotherfactorsLabor
atoryandfieldinvestigationslentamplesupportto
thisfactTheeyegnatsfailedtocompletedevelop
mentinsoilcontainingorganicmatterlessthan
046 Infieldplotswhereweedgrowthwasde
stroyedbyaweedicideorfrequentdiskingseye
gnatsfailedtodevelopSufficientbreedingoccurred
inplotswherenormalamountofweedsandcover
cropswerediskedunderNoncultivationalsoresulted
ingoodcontrolofthegnatsInthepresenceofgood
covercroporweedstandcultivationassumesgreater
importanceNoncultivationinperennialcropssuch
ascitrusdatesandvineyardswassuggestedatfirst
intheearlythiritesandthenagainintheearlyfifties
Howeverfarmersarenottooenthusiasticaboutmain
tainingweedstandsincropsandthereforethisap
proachwasnotandcannotbeadoptedSuppression
anddestructionofweedsbymeansofweedicides

orfrequentcultivationinperennialcropsmainly
fruittreesprovidesthebestapproacheverde
velopedforeyegnatcontrolTheapproachisflex
ibleandifemployedinconjunctionwithadulticidal
andsoillarvicidaltreatmentswillgoalongways
towardreductionofeyegnatpopulations Without
thisapproacheyegnatcontrolwithinsecticidesalone
inheavilyinfestedareasisnotdeemedpossibleIt
isgratifyingthatsomefarmersintheCoachellaVal
leyhavegoneintopracticingcleancultureontheir
own

Repellents
Evenwiththeinstitutionofanefficientcontrol

programtherewillstillbesomegnatsaroundto
annoyafewindividualswhoaremostsusceptibleto
eyegnatattacksChemicalrepellentsifusedjudi
ciouslywillaffordconsiderablerelieffromthesean
noyingpestsAlthoughmanystudiesontheeffective
nessofchemicalrepellentsagainstticksmosquitoes
andotherDipterahavebeenconductedvirtually
nothingisknownontherelationshipofthesetoeye
gnatsOlfactometertestsduringthepastseasonindi
catedveryfewofwellknownrepellentstohavehigh
degreeofrepellencyagainstthegnatsEventhemost
effectiveonesnamelyDimeloneethylhexanediol
MGK11anddimethylcarbatedidnotprovetoo
effectivewhentestedinthepresenceofheavyfield
populationsDelphenethemosteffectiverepellent
knownagainstmosquitoeswasineffectiveinthe
mannertestedEvaluationoftheseandotherma
terialsonhumansiscontemplatedduringthecom
ingseason

SterilizationTechniques
Inordertodeterminethesusceptibilityofvarious

lifestageseggsandpupaeofeyegnatswereexposed
tovariousradiationdosesEggsasexpectedwere
moresusceptibleDosagesover2000roentgenskilled
theeggswhilethepupaesurviveddosesashighas
6000r

Sterilizationineyegnatswasobtainedbyfeeding
theadultson001solutionofachemosterilantim

pregnatedonfilterpaperstripssoakedinfoodso
lutionManybasicbiological and behavioristic
studieshavetobeundertakenbeforethefullpoten
tialoftheuseofirradiationandchemosterilantscan
bedeterminedforeyegnatcontrol

Theuseofchemosterilantsforgnatcontrolincon
junctionwithluresandinsecticidesseemspromising
Itissurmisedthatacombinationofsterilantsand
insecticideswilltakecareofinsecticideresistantand
susceptiblemembersofapopulationThisconcept
isonlyatheoryatthepresenttimeandrequiresex
perimentalevidence

SUMMARY

Insummaryitcanbesaidthatmosquitoandeye
gnatproblemsinparticularareaproductofvarious
agriculturalproductionmethodsRecreationaland
residentialactivitiesalsoaddtotheintensityofthe
problemThisbeingthecaseeffectivecontrolmea
surescanbedevelopedthroughpoolingknowledge
obtainedbyscientistsinthevariousfieldsofagri
culture

Chemicallarvicideswillplayanimportantrole
inmosquitocontrolinCaliforniaanditiscertain

25



thatwithsystematicresearchwecankeepaheadof
theproblem

Ontheotherhandtheuseofinsecticidesalone
doesnotprovideasoundbasisforeyegnatcontrol
inmanyareasofthestateWeedicidesandproper
managementoffarmingpracticesaremethodsof
choiceforgnatcontrolItshouldbepointedoutthat
forbestresultsinsecticidesalongwithculturalcon
trolmeasureshavetobeusedinmanyofthein
festedareas

VECTORCONTROLRESEARCHINTHE

DEPARTMENTOFENTOMOLOGY

ANDPARASITOLOGYBERKELEY

RAYFSMIm

UniversityofCaliforniaBerkeley

ResearchactivitiesoftheDepartmentofEnto
mologyandParasitologyinvolvefourgeneralareasin
theverybroadandimportantfieldofnoxiousand
vectorarthropodsastheyrelatetothehealthand
comfortofthepeopleofCaliforniaThesefourareas
areinterrelatedandoverlapconsiderablybutfor
convenienceofdiscussionIhaveseparatedthemas
follows

1Ecologybionomicsandcontrolofarthropods
ofmedicalandveterinaryimportance

2Systematicsofarthropodsofmedicaland
veterinaryimportance

3Generalinvestigationsofinsectecologyand
4Insecttoxicologyandphysiology
EachoftheseareasiscurrentlyactiveintheBer

keleysectionoftheDepartmentofEntomologyand
ParasitologyandIshalloutlinebrieflyourcurrent
andfutureprograminthefourareas

EcologyBionomicsandControlofArthropods
ofMedicalandVeterinaryImportance

Itisaxiomaticthatasolidbackgroundknowledge
ofthebionomicsandecologyofapestspeciesisre
quiredtopermitthedevelopmentofsatisfactory
controlmethodsandtomaintainthepestpopulation
atsubeconomiclevelsNotonlyisthiskindofin
formationrequiredfortheprecisetimingandinte
grationofvariouscontrolproceduresbutoftensuch
intimateknowledgeprovidescluestoneworim
provedmethodsofcontrolandmanagementAl
thoughthesesubjectshavelongbeenareasofinvesti
gationforresearchgroupsinCaliforniaanddetailed
dataareavailableonmanyaspectsasyetwecan
notsayweareapproachingacompleteknowledge
ofanysinglespeciesActuallythebionomicsand
ecologyofmanygnatsmosquitoesandsimilarflies
areforpracticalpurposescompletelyunknownThe
factthatwehavehundredsofspeciesofarthropods
ofhealthimportanceinCaliforniaisanindication
ofthemagnitureoftheproblem

Investigationsinthisareaespeciallyonvectors
ofdiseaseorganismshavebeenanactivityofthe
DepartmentofEntomologyandParasitologyforover
50yearsDeanAldrichreferredtothisinhisad
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dressthismorningandIamsureIdonothave
toelaboratetothisgrouponthepioneeractivities
ofBillyHermsandStanFreebornintheareaof
mosquitobiologyandcontrolinCaliforniaMore
recentlyatBerkeleyDeaneFurmanandhisstudents
haveemphasizedproblemsrelatedtomitesandticks
althoughthegnatsmosquitoesandotherflieshave
notbeenneglected

Domesticflycontrolisofincreasingconcernto
allorganizationsinvolvedinvectorcontrolandsome
ofthemosquitoabatementdistrictsareactivelyen
gagedinhouseflysuppressionAfewyearsagoDr
FurmandemonstratedthatunderCentralValley
conditionspoultryfarmerscanusethecompetition
ofthesoldierflyHermetiaillucensLinnaeusto
goodeffectincontrollinghouseflyinfestationsifhe
manageshisplantcarefullyFurmanYoungand
Catts1959Thisisnotacompletesolutiontohouse
flyproblemsbutitiscertainlyastepintheright
directionOurinvestigationsofpestflyproblems
continuesnotonlywithrespecttotheneverending
searchforbetterchemicalcontrolsbutalsotoeval
uateotherapproachesPracticalhouseflycontrolis
asfarasweareconcernedacollaborativeproject
withtheAgriculturalExtensionServicestaffaswell
asspecialistsinotherpartsoftheUniversitywhoare
concernedwiththestaggeringproblemofeconomical
removalandutilizationofmanureResearchondo
mesticflyproblemswillbeanimportantactivity
forDrJohnAndersonarecentadditiontothe
facultyatBerkeleywhoisstressingabasicprogram
ofenvironmentalcontrolaswellastheinsecticidal
approachCoincidentalwiththisprogramarein
vestigationsofthesystematicsoftheimmaturestages
andtheecologyoffliesbreedingincattledroppings

Thisisagoodplacetostresstheimportanceof
theintegratedcontrolapproachtovectorcontrol
problemsIntegratedcontrolissimplythecombi
nationandintegrationofbiologicalandchemical
controlintoasingleunifiedpestcontrolprogramI
stressbiologicalandchemicalcontrolbecausethese
areourmainstandbysinthestruggleagainstinsect
andmitepestsInthefinalanalysishoweverwe
mustintegratenotonlychemicalandbiologicalcon
trolbutallcontrolproceduresandtechniquesinto
asinglepatternaimedatholdingpestsatsubeco
nomiclevelsThusyoucanseethatvectorcontrol
specialistshavebeenpracticingintegratedcontrol
formanyyears

Threeprincipleshavebeendevelopedwhichout
linetheintegratedcontrolapproach

1ConsidertheecosystemThetotalcomplexof
organisms thepestspeciestheirnaturalenemies
theircompetitorstheirotherassociatestheirfood
etcthevariousagriculturalindustrialandsocial
activitiesofmanandtheconditioningenvironment
areconsideredtogetherasaunittheecosystem

2UtilizeeconomiclevelsThepopulationlevels
atwhichthepestspeciescausesharmorisanuisance
shouldbedeterminedandcontrolmeasuresdirected
tokeepthepestbelowtheseeconomiclevelsrather
thantoeliminateitcompletelyVeryloweconomic
levelsareacharacteristicofmanybutnotallvector
controlproblemsandconsequentlythislimitsthe



placeswherebiologicalcontrolorintegratedcontrol
canbeapplied

3AvoiddisruptiveactionsNecessarycontrolmea
suresaredesignedtogiveadequatecontrolbutin
amannerwhichdoesnotupsetsomeotherpartof
theecosystemThisthirdprincipleinvolvestheap
plicationofthefirsttwoprinciplestheselectiveuse
ofinsecticidesandtheaugmentationofnaturalene
miesWeassumethatnaturalenemiesarepresent
orareavailableiftheyarenotpresentwehave
nothingtointegrate

Intheinvestigationoftheoverallpattern of

pathogentransmissionbyarthropodectoparasites
emphasisinthepasthasbeenplacedonsomeofthe
moreconspicuousbloodsuckingformsTocomplete
ourknowledgeoftheepidemiologyofvariousdis
easesandhenceourabilitytosuppressoreradicate
themmuchadditionalinformationisneededonthe
habitsandimportanceofsomeofthelessconspicuous
formssuchasthevarioussmallgnatsandmitesWith
thisviewpointweareexpandingourinvestigations
onthehostselectionfeedinghabitsvectorpotential
andotherrelatedfactorsofsuchsmallbloodsucking
fliesassemuliidsandceratopogonidsFutureplans
includeecologicalstudiesofthehabitatsofspecies
ofpublichealthimportance

OurparasitologygroupatBerkeleyincollabora
tionwithinvestigatorsattheHooperFoundationof
theUCMedicalCenterandtheCommunicable
DiseaseCenteroftheUSPublicHealthService

inSanFranciscohasalsobeenespeciallyconcerned
withclarifyingthefeedinghabitsvectorrelation
shipsandbionomicsofvariousmitespresumedto
beparasitic Interestingrecentresultsinclude
demonstrationofthepresenceoftheornithosisvirus
ofbirdsandmaninfreelivingmites Furmanin
press thesurvivaloftheplaguebacillusPasteurella
pestisinamitefor23hoursfollowinganinfective
bloodmeal themitesfailedtotransmitplaguein
thesetestsFurmanetal1961 continuedmain

tenanceofculturesofamesostigmatidmiteondried
bloodandreadyacceptanceofthisfoodby4outof
6speciesofparasiticmitestestedFurman1959a
Radovsky1960Incidentallythesestudieshave
shownthatHaemogarnasusmiteswhicharewidely
distributedinthenestsofrodentscansurvivesub
freezingconditionsandamonthortwowithoutfood
Furman1959b

Anumberofotherprojectsarecurrentlyunder
wayAgraduatestudent RichardGarciaisinves
tigatingtheecologyofthepajaroellotickOrnitho
doroscoriaceustogetherwithinvestigationsonthe
natureofthevenomorallerginproducedbythis
mostvenomoustickInthisconnectionIshould
mentiontheveryinterestingdiscoveryofanentirely
newgroupofsymbiontsinseveralkindsofsoft
shelledticksbyaResearchAssociateintheDepart
mentofEntomologyandParasitologyItistooearly
toassessthesignificanceofthisresearchotherthan
thatitexemplifiesthebasicresearchapproachwhich
notinfrequentlyestablishesanewfrontierbothaca
demicallyandonanappliedbasis

Thefoodhabitsandotheraspectsofthebionomics
ofFanniabenjaminiaflywhichcommonlytakes
bloodfromwoundscreatedbyhorsefliesareunder
studyThisflyisaprobablevectorofaneyeworm

Thelaziaspwhichinfectsmaninadditiontomany
wildanddomesticanimals Otherprojectsinclude
fieldstudiesontheecologyofnasalbotsofdeer

Oestridae laboratoryandfieldstudiesonthebi
ologyofrodentbotfliesCuterebridae andCali

forniabreedingsitesoftheannoyingbloodsucking
gnatLeptoconopskerteszi

SystematicsofArthropodsofMedical
andVeterinaryImportance

Theimportanceofapreciseknowledgeoftheclassi
ficationofarthropodsofvectorsignificanceneedsno
amplificationforthisaudienceOfteninthefieldyou
haveobservedsubtledifferencesinthehabitsofclosely
relatedspecieswhichgreatlyaffectedtheirsuscepti
bilitytocontrolandmanagementInsuchfieldob
servationsyouhaveoftenpointedthewayforthe
systematistInanyeventtheneedforasoundsystem
aticbaseforourvectorcontrolresearchisclear

Forover20yearstheCaliforniaInsectSurveyhas
beenastatewideprojectoftheBerkeleysectionof
theDepartmentofEntomologyandParasitologyThe
objectivesofthissurveyaretoexplorefullyandcriti
callytheextentandnatureoftheinsectfaunaofCali
forniatomaintainaresearchcollectionwhichwillin
itselfreflectthenatureoftheinsectfaunaandprovide
thebasisforanalyticalstudiesandtomakeavailable
thisinformationinpublishedformTheBulletinof
theCaliforniaInsectSurveyisnowinitsseventh
volumethecollectioncontainswelloveroneanda
halfmillioninsectsandcontinuedexpansionofboth
isanticipated

EightoftheBulletinsoftheCaliforniaInsectSur
veyhavedealtwiththetaxonomyanddistributionin
Californiaofinsectsofpublichealthimportance
Thesehaveincludedmosquitoeshorsefliesmuscoids
andvariouswaspsCurrentlysystematicresearchis
activeonbedbugsRLUsingerreduviidsRL
UsingerandPWygodzinskyparasiticmitesDP
Furmanandstudents waspsmosquitoesfleasHar
oldEStarkandAllanMBarnesrhagnioidssimu
liidsJAAndersonandchironomids JamesE
Sublette

Oneofthegroupsofpotentialvectorsmostin
needofimprovedsystematictreatmentistheAcarina
Inrecentyearsconsiderableprogresshasbeenmade
onthesystematicsandmorphologyofseveralgroups
Monographshavebeenpreparedandpublishedon
theLaelapsoftheworld Tipton1960andthe
SpinturnicidaeRudnick1960Theformerarecom
mononsmallmammalsthroughouttheworldand
thelatterareparasiticonbatsAnothermonograph
isnearingcompletiononthedermanyssidmiteswhich
arebloodsuckersonbatsandconsequentlyofpo
tentialvectorsignificanceRadovskymsinprep

GeneralInvestigationsofInsectEcology
Muchofourresearchonthebioclimatologydis

persaldistributionandpopulationdynamicsofar
thropodshasnotinvolvedarthropodsofmedicaland
veterinaryimportancedirectlyHoweverthegeneral
knowledgeofpopulationecologydevelopedinthese
investigationscanhaveasignificantbearingonprac
ticalproblemsTheearlierdiscussionofintegrated
controlisacaseinpoint
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ProfessorRLUsingerinadditiontohissys
tematicstudiesonreduviidsandbedbugsiscon
ductingacomprehensiveprojectonhostselectionin
theCimicidaeOriginallythisprojectwasdesignedto
testwhetherbedbugscouldbeinducedthroughol
factoryconditioningorgeneticselectiontoselectany
newhostsExtensivetestshaveshownthatnopre
ferenceswereinducedinthecoloniesevenafter
manygenerationsbutsignificantmorphologicaldif
ferencesinthestrainsondifferenthostsdeveloped
Intheoriginalhumancolonytheratioofheadwidth
tothirdantennalsegmentlengthwas151 This

changedto141inthebatcolonyaftermanygenera
tionsInrecentmonthsareversalofhostsfortwo
generationshasshiftedtheratiobackto146The
studyisnowconcentratingonanexplanationofthese
amazinghostinducedchangesAnothersurprising
resultofDrUsingersstudyisthatthecrossbetween
columbarius andlectulariusdisalmoststerile
whilethereciprocalcrossiscompletelyfertile

WorkingunderanNIHgrantatBerkeleyDr
CarlMohrhasrecentlypublishedareportonthe
relationofinfestationofmammalianhostsbyecto
parasitestosizeofhostandstandardrangeofhosts
Resultssuggestthatwhatgenerallypassesforhost
preferenceamongcertainchiggersandticksispartly
duetoareaofhostbodyexposedtoinfestationand
areatraversedorcoveredperindividual Mohr
1961Thisnowpermitsasounderevaluationofhost
preferenceandotherbiologicalattributes These
studiesarecontinuingontherelationshipbetween
ectoparasiteloadsofrodentsandtheshapeofthe
homerangeofthehost

Microenvironmentinvestigationsincludeadetailed
studyofthemicrohabitatinNeotomanestswith
specialreferencetotheectoparasiteswhichmayserve
asvectorsofdiseaseagents

InsectToxicologyandPhysiology
Anincreasedknowledgeofthephysiologyofar

thropodsandtherelatedareaoftoxicologypermits
thedevelopmentofnewandmoresatisfactorycon
trolproceduresSuchstudiesarecontinuousresearch
projectsinourlaboratoriesandcurrentlyweare
activelyengagedinthefollowingprojects

1DDTmetabolismininsectsAmongtheseveral
metabolicproductsofDDTformedinroachesDro
sophilaandmosquitoesonehasbeenidentifiedas
Kelthaneandtheenzymeresponsiblehasbeenshown
tobelocatedchieflyinthemicrosomefractionof
tissuehomogenatesBothlarvalandadultDrosophila
formKelthanefromDDTbuttherearemarkeddif
ferencesamongstrainssincebothlarvalandadult
stagesofDDTresistantfliesformthemetabolite
whileasusceptibleonedidsoonlyaslarvaeAgain
etal1961Menzeletal1981 Theimportant
energyconvertingsubstancetriphosphopyridinenu
cleotideTPNisanessentialfactorin the reaction
Inrecentmonthsthisoxidizingenzymehasbeenpre
paredinmuchpurerformandastarthasbeenmade
inmorepreciselocalizationwithintissuesWorkat
presentiswithhousefliesandCulexquinquefasciatus
butotherspecieswillbeincludedlater

2Tolerancetoorganicphosphatesandcarbamates
Ageneralstudyofdifferencesinproteinsandenzy

mesinsusceptibleandtolerantstrainsoffliesand
mosquitoesbymeansofelectrophoresisisunderway
withevidencethatsignificantdifferencesoccurEm
phasisisatpresentonesterasessincetheyareofchief
interestwithresistancetophosphatesandcarbamates
Esterasescholinesterasesaliphaticesterases and

arylesteraseshavebeenseparatedbyelectropho
resisinstarchgelandtheirsentitivitiestoorganic
phosphateshavebeendeterminedIthasbeenfound
thatseveralphosphatesoflowtoxicitybythemselves
arestronglysynergisticwhenusedwithmalathion
becausetheyinhibittheesterasethatdestroysmala
thion

ThecarbamateSevinisabsorbedrapidlyinto
housefliesandisalsometabolizedrapidlysothat
toxicityisrelativelylowLD50topical21g9con
trastedwithDDT01g Resistanthouseflies
arereadilyselectedbyexposureoflarvaeoradults
toSevinandresistanceistoohightodetermineac
curatelySuchresistantfliesmetabolizeSevineven
morerapidlyAdditionofasynergistsuchassesamex
preventsmetabolismandremovesmostofthere
sistancetoSevinSevinpenetratesslowlyintothe
largemilkweedbugbutismetabolizedveryslowly
sotoxicityishighegLD50topical05ginsect
TheGermanroachabsorbsSevinslowlyandmetabo
lizesitveryrapidlysotoxicityisverylowLD50
topical 20ga EldefrawiandHoskins1961
HoskinsandNagasawa1961

3CulexresistanceSevenstrainsofCulexquin
quefasciatusandCulextarsalisarebeingculturedin
thelaboratoryandfiveareunderpressurewithDDT
dieldrinormalathion Highresistanceisalready
establishedtodieldrinx120aslarvaeandanunde
terminablelevelasadultfemalesandlesserlevels
toothercompoundsThesestrainswillbeusedin
establishingthedosagemortalityrelationforthe
fullysusceptiblerr hybridrR andfullyresis
antRRgenotypes

4BioassaytechniquesInconnectionwithanalysis
ofresistanceinadultmosquitoestheWHOmethod
foradultfemaleshasbeenimprovedbyuseofbetter
solventsthanRisellaoilforbothchlorinatedhydro
carbonsandmorepolarmaterialssuchasphosphates
andcarbamatesThisisessentialfordeterminingthe
dosagemortalitypointswithhighlyresistantstrains
forwhichthestandardmethodisnotsuitable

Theneedformoreresearchintheimportantfield
ofvectorcontrolcannotbequestionedTherapidly
increasinghumanpopulationtheintensifiedutiliza
tionofouragriculturallandsandwaterresourcesand
theincreasinguseofourwildlandsandotherrecrea
tionalareasallpointtowardgreaterproblemswith
noxiousandvectorarthropodsinthenearfuture
WeatBerkeleyareplanningtoassumeourfull
responsibilityforresearchinthisbroadareathrough
anexpandedandintensifiedeffortalongthelinesI
havedescribedheretoday

Whatisneededisnewknowledgewhichcanlift
someofourpresentcontrolpracticesfromarather
crudelevelofoperationtoarefinedartWehave
comealongwayinvectorcontrolbutthegreat
demandsonresearchareclearevidenceoftheneed
formoreprogress
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VECTORCONTROLRESEARCHATTHE

UNIVERSITYOFCALIFORNIA
DAVIS

RICHARDMBOHART

UniversityofCaliforniaDavis

TheUniversityatDaviscantakeconsiderable
prideinitspastaccomplishmentsinthefieldofin
sectsandotherarthropodsaffectingthewellbeing
ofmananddomesticanimalsIwishhereonlyto
mentionthestudiesandpublicationsofSBFree
bornonfliesandmosquitoesMAStewartonblow
fliesandfleasSFBaileyonblackwidowspiders
JRDouglasonvariousfliesandliceofveterinary
importanceLMSmithontheblackgnatAD
TelfordonpasturemosquitoesRobertWashinoon
sewerfarmmosquitoesRolloDarbyonricefield
midgesByronChaniotisontheeffectoflarvalnu
tritionofmosquitoesonthetendencytolayeggs
withoutabloodmealandNBAkessononthe
natureoffogandspraydepositsAdditionalstudies
werethoseonmosquitolarvicidesbyLouisWIsaac
RobertHSorokerandthewriterstudiesonhouse
fliesbyWWallSFBaileyAGrigarickRBechtel
RMBohartandothersandextensivetaxonomyof
mosquitoesbySBFreebornandthewriterThis
isbynomeansacompletelistofpasteffortsbutit

servestoillustratethepointthatwehaveasolid
backgroundinthislineofworkAlsoitleadstoa
discussionofpresentefforts

Firstitshouldbestatedthatwehavealwayshad
excellentcooperationfromtheBureauofVector
Controlwhichhasofferedadviceandmaterialaid

wheneverwehaverequesteditSecondlythemos
quitoabatementdistrictshavebeenmorethangen
erouswhenevertheyhavebeenaskedforhelp
Specificmentioncouldbemadeofassistancefreely
givenbypersonnelofSolanoSacramentoYolo
MarinAlamedaSutterYubaShastaColusaSan
JoaquinMercedDeltaKernandOrangeCounty
MADsaswellasseverallocalhealthdepartments

CurrentstudiescenteredatDaviscanbelistedas

follows1MosquitoflighthabitsprimarilyCulex
tarsalisbySFBaileyWIltisCGMooreand
thewriter2Physiologicalstudiesoneggsofmos
quitoesbyCharlesLJudsonoftheBureauof
VectorControl3Behavioralandphysiologicalstud
iesonthebitingactivityofbloodsuckingarthropods
byMMJLavoipierreoftheHooperFoundation
4Hostparasiterelationshipsoffilarialnematodes
alsobyMMJLavoipierre5Asystematicstudy
oftheCulexpipienscomplexinCaliforniabyW
Iltis6Thenatureoftheapicaldroponmosquito
eggraftsbyWIltisandGZweig7Participation
inthepreparationofafieldmanualonmosquitolike
gnatsbytheCMCAEntomologyCommitteeof
whichthewriterisamember8Mistblowerevalua
tionsbyMNElAwadyandNBAkessonofthe
DepartmentofAgriculturalEngineering9Flycon
trolfromanoperationalstandpointbySAHart
ofAgriculturalEngineeringandWardStangerof
AgriculturalExtensionTothislistmightbeadded
correlativeworkonDrosophilastudiesbytheDe
partmentsofIrrigationandofSoilsonthebehavior
ofwaterindifferentsoilsandmiscellaneousinvesti
gationsoftheSchoolofVeterinaryMedicineonpos
siblevectorsofanimaldiseases

Someoftheabovesuchasthemosquitoeggphysi
ologyandthemistblowerworkwillbereported
lateratthismeetingAsweareprimarilyinterested
inmosquitoestodayIwillnotelaborateonflies
Alsosomeoftheotherstudiesarenotsufficiently
advancedtodiscussatthistimeThereforeIwill
confinemyselftoasummaryofthemosquitoflight
projectandtosomecommentsontheresearchofDr
Lavoipierre

Forthepasttwoyearstheflightstudyhasbeen
ablydirectedbySFBaileywiththeassistanceof
WIltisandCGMooreaswellasseveralstudent
helpersofwhomDonEliasonshouldbementioned
especiallyThisworkissupportedbyanNIHgrant
andasoriginallysetupitwaspointedattheflight
rangeofCulextarsalisWehavemodifiedandbroad
enedtheobjectivetoincludetheflighthabitsofC
tarsalisaswellthoseofothermosquitoestakenin
ourtraps

Anumberofinterestingpointshaveemergedand
manysuggestionsforfutureworkhavepresented
themselvesSincemuchofthisisinpressorwillbe
writtenupforpublicationelsewhereIshallmerely
indicatesomeofthemorepertinentresultseach
ofwhichcouldbethesubjectofareportbyitself
1Lastsummer40500mosquitoesweremarkedand
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releasedand222orabout05wererecaptured
alongwith105000others2Themaximumdistance
ofrecaptureswasthreemiles3DuringJulyand
Augustthemainflightperiodwasfrom8to12pm
andthedirectionofflightwasintothewindOnquiet
nightsthedirectionwasmoreatrandomandflight
wasmorerestricted4Theseasonalflightpeakin
ourareaoccursinmidJulywithoneormorelesser
peaksinAugustThesizeofflightsaredetermined
morebythesizeofthesourcefromwhichabrood
ishatchingthanbyspecificweatherconditions5
Themostefficientmarkingmethodwehaveused
sofarinvolvesfluorescentpowdersofdifferentcolors
Recapturesweremadewithdryicebaittrapsred
boxesandlighttrapsthefirstofthesegivingthe
greatestreturns6Considerablenumbersofadults
donotleavethericefieldsandasurprisinglyhigh
percentageoftheseindividualsreproducewithout
takingbloodSincethislastphenomenonmayhave
importantimplicationsinthechainofencephalitis
infectionaspecialstudyofitisbeingmadebyMr
Moore

DrLavoipierreisexaminingtheintrinsicfactors
affectingthehungerdriveinmosquitoesspecifically
AedesaegyptiandAedessierrensisIthasbeennoted
thatwhenagravidfemaleispreventedfromlaying
eggsshecontinuesanabnormallyhighbitingactiv
ityEventuallyovarianabnorrnalitiesresultandthe
natureandcauseoftheseisbeingsoughtInthe
filarialworktheintracellularphaseoftheparasites
developmentinthiscasetheheartwormofdogsis
beingstudiedThiswormdevelopsinthemalpighian
tubulesofthemosquitoandthetimingofthebiting
cycleofthemosquitowiththedevelopmentofthe
wormisbeinginvestigated

HIGHLIGHTSOFTHEBUREAUOFVECTOR
CONTROLSRESEARCHPROGRAMON

MOSQUITOESDURING1961
ARALPHBARR

BureauofVectorControl
StateDepartmentofPublicHealthFresno

MosquitocontrolinCaliforniaispresentlybased
toaverylargeextentoninsecticidesTheresearch
programoftheBureauofVectorControltherefore
isconcernedwithstudiesinthisareaofendeavor
Insecticideshoweverfrequentlyraisemoreprob
lemsthantheysettleWethereforebelievethatthe
answerstoourproblemswilleventuallybefound
intheareasofmosquitobiologyandecologyrather
thaninchemicalswhichIdllmosquitoesForthis
reasonwemusthaveastrongprogramonthenatural
historyofmosquitoesandarepresentlydoingmuch
workinthisareaMyremarksontheprogressofthe
Bureausresearchprogramonmosquitoeswillbe
dividedintofourcategoriesmosquitobiologyphysi
ologychemicalcontrolandbiologicalcontrol

MosquitoBiology
Threeyearsagowebeganastudyofchanges

whichtakeplacewithageinadultmosquitoes
Rosay19601961Thisworkwhichwassuggested

byfindingsofworkersintheSovietUnion Bruce

Chwatt1959 providedapowerfultoolforthestudy
ofmosquitopopulationsundernaturalconditions
Thebasicideaasallofyouknowisthateachegg
whichafemalelaysleavesanimpressiondilatation
intheovarywhereitdevelopedWecantherefore
determinehowmanyovariancyclesafemalehas
experiencedWecanalsoestimatehowfarsheis
throughacyclebythedegreeofmaturityoftheegg
Thisgivesusalinearsequenceofeventsthroughout
thelifehistoryofafemaleandwehaveonlytoadd
atimescaletobeabletoestimateherageCertain
changesalsotakeplaceinmaleswhichallowsome
thingtobesaidoftheirageRosay1961

BroodsofAedesnigromaculisLudlowhavenow
beenstudiedthroughouttheirlifeonanumberof
occasionsSincethetimeofemergenceofthebrood
isknownwehaveacheckontheadequacyofthe
ageestimationtechniqueDuringthepastsummer
11suchbroodswerestudiesintwolocalitiesnear
FresnoAgraphshowingtheagecompositionofall
ofthefemalesdissectedinthesestudieswascon

structedSincetherewasequalsamplingthroughout
eachstudythegraphgaveafairideaofthelongev
ityofAedesnigrontaculisfemalesinthefieldItwas
foundthatonly30ofthefemalescollectedhad
livedbeyondthefirstegglayingandlessthan3
hadsurvivedthesecondFromthesedataitmaybe
seenthattheaveragefemaledoesnotsurviveher
firstovariancycleThefirstovipositioninthesestud
ieswhichweredoneatwarmtemperaturesoccurred
about4or5daysafteremergenceAtthattimeabout
twothirdsoftheeggsofthegenerationshouldhave
beendepositedThesecondovipositionoccurred
abouteightandonehalfdaysafteremergenceof
theadultsandthebulkoftheremainderoftheeggs
ofthatgenerationwasdepositedatthattime

Ofthe5600mosquitoesdissectedduringthe11
studieslessthan10wereconsideredtobecon
taminantsorindividualswhichhadmovedintothe
areaunderstudyinspiteofthefactthat9ofthe
11studiesweredoneinanareawherebreedingalso
occurredinadjacentpasturesDataofthiskindindi
catetousthatAedesnigromaculisisaremarkably
sedentarymosquito

Fromstudiescarriedoutinthiswayseveralim
portantfindingshaveemerged

1RecentlyemergedfemalesofAeclesnigromacu
lisareverysedentaryThefindingofteneralfemales
ofthisspeciesindicatesemergencewithinthelast
dayorsointheimmediatevicinity
2Systematicsamplingofapopulationofthis

speciesoveritsentirehistoryhasshownnolarge
unexpecteddecreaseinthepopulationwhichwould
indicatemassmovementInthesestudieswehave
foundnoevidenceoftruemigratorybehaviorinthis
speciesashasbeendescribedforthecloselyrelated

3Mosteggsaredepositedonafield4or5days
afteremergenceoftheadultSubsequentdepositions
alsooccurat4or5dayintervals

4Theaveragelengthoflifeoffemalesofthis
speciesisnomorethanthelengthofthefirstovarian
cycleAverysmallproportionofthepopulationsur
vivestwoovariancycles



Physiology
Theprincipalobjectiveofthisprojectistodevelop

acontroltechnologyforAedesmosquitoesbasedon
theeggstageThishasnecessitatedathoroughgoing
studyofthebiologyoftheeggitsstructuredevelop
mentRosay1959abpermeabilityJudson1958
andhatchingresponses Judson1960Sincenone
ofthelocalaedineswhichdevelopingroundpools
hasbeencolonizedmostoftheworkhasbeendone
withAedesaegyptiLinnaeusandlaterconfirmed
withAedesnigromaculisThesestudieshavebeen
extendedtoAedessierrensisLudlowinthepast
yearThispeculiartreeholemosquitohasproved
tohavemanyinterestingqualitiesThereductionin
concentrationofdissolvedoxygennecessarytohatch
eggsofthisspeciesismuchgreaterthaninother
speciesstudied Judson1960 Thesusceptibility
tohatchingstimuliappearstoreachamaximum
shortlyaftercompletionofembryonicdevelopment
andthenfallsoffmarkedlywithageTheeggmay
alsoberenderedtransparentwithoutharmingthe
enclosedembryowhichfacilitatesstudyofdevelop
mentandhatchingTheeggofthisspeciesdevelops
slowlyandrespondsslowlytohatchingstimuliwhich
facilitatesstudyoftheseprocesses

Studiesonstimulationandinhibitionofhatching
ofeggsofAedesaegyptihavebeenextendedduring
thelastyearVariousanestheticssuchasethylchlor
idereversiblyinhibitthehatchingofeggsOthersub
stancessuchascarbonmonoxidecyanideandam
moniainduceeggstohatchThesestudiesmay
eventuallymakepossibletheregulationofhatching
ofAedeseggsinirrigatedareasThedemonstration
thattheseagentsinthegaseousstatecanpenetrate
eggswhichareimpermeabletowatershowedthat
insecticidescouldbeusedtokilleggsThisisincon
trastwithmostpreviousstudiesegHayes1950
whichhaveshownaedineeggsnottobeaffectedby
insecticides

Variousinsecticidesinthegaseousstatehavebeen
screenedforactivityagainstAedesaegyptieggsThe
testingofaseriesofpropanessubstitutedwithhalo
genatomssuggestedthatbrominesubstitutionscon
ferredmoretoxicitythandidchlorinesubstitutions
Similarlythetestingofaseriesofaliphaticaldehydes
suggestedthatavinyllinkageenhancedthetoxicity
ofanagentThemosteffectiveovicidetestedasyet
isDDVPwhichatareasonableconcentrationdoes
killeggs

Of17phosphatestested4hadLD90sof1lambda
perquartofairorlessandthreeofthesefour
containavinyllinkageThetoxicityofthesecom
poundstoeggsappearstobeduenotonlytotheir
volatilitysincemanyvolatilecompoundsdonotkill
eggsitseemslikelythatthevinyllinkageenhances
theabilityofacompoundtopenetratetheeggshell
andthusincreasesitseffectiveness

Someofthecompoundscausedeggstohatch
oratleastproducedarupturingoftheeggshellat
thenormallineofdehiscencewhileothersdidnot
Suchrupturingwascausedonlybycompoundschar
acterizedbyapungentodorsomeofwhicharetear
gases

TheovicidaleffectofDDVPwastestedinthe
fieldbyapplying2granulestothesoilexposing

eggsofAedesaegyptitothetreatedareafor24hours
andthenreturningtheeggstothelaboratoryfor
hatchingTreatmentwith1lbacreofthetoxicant
producedmortalitiesinexcessof95Testswere
alsodoneonalargerscaleundernaturalconditions
withDDVPappliedat6to7lbacreThesetests
onnativeaedineswerenotconclusivebutdiddem
onstratethefeasibilityofanovicidaltechniqueAl
thoughovicidingforAedesmosquitoesisnotyet
practicaltheseresultsarethefirsttoindicatethat
suchatechnologyispossible

ChemicalControl

Resistanceofmosquitoestoourtwomostused
insecticidesparathionandmalathionisnowwell
documentedResistancetomalathionhasbeendem
onstratedinCulextarsalisCoquillettGjullinand
Isaak1957andAedesnigromaculisLewallen
1961andhasbeensuspectedifnotdemonstrated
inotherspeciesParathionresistancehasbeendemon
stratedinAedesnigromaculisLewallenandNichol
son1959a andCulexpipiensquinquefasciatus
Isaak1961TheoriginaltestsonAnigromaculis
indicatedonlyalowlevelofresistancealthough
therewasenoughtoprecludetheuseofparathionin
thatareaDuringthepastyearahighlevelofresist
ancetoparathioninAedesnigromaculiswasfound
inTulareCountyLewallen1961thestandardap
plicationof01lbacrekilledonlyabout35ofthe
mosquitoestreatedinfieldtestsByassayitwas
foundthattheLC90ofthisstrainwasover600times
thenormal

Inlaboratorystudiesitwasfoundthatparathion
resistantAedesnigromaculislarvaeproducedahigher
levelofmetabolitesofthisinsecticidethandidsus
ceptiblelarvaeResistantandsusceptiblelarvaecon
tainedsimilaramountsofcholinesteraseasmeasured
invitrobutinlivinglarvaethisenzymewasinhibited
toalesserdegreeinaresistantthaninasusceptible
strain

Itwasalsofoundthattheuptakeandexcretionof
malathionwassimilarinlarvaeofCulextarsalisre
gardlessofwhethertheyweresusceptibleorresistant
tothisinsecticideMalathionwasconvertedtoits
moretoxicanalogmalaoxoninbothstrainsLewal
lenandNicholson1959bMalaoxonincreasedto
ahighconcentrationinsusceptiblelarvaebutalmost
disappearedfromresistantlarvaeinasimilarlength
oftimeMetabolitesofmalaoxonweretwoorthree
timesasabundantinresistantasinsusceptiblelarvae

Theeverincreasingresistanceproblemgavere
newedimpetustothesearchfornewinsecticides
OneAC5727waseffectiveinlaboratoryandfield
testsat25to5lbacreforthecontrolofCulex

tarsalisAedesnigromaculisandAnophelesfreeborni
AitkenThismaterialanexperimentalinsecticide
producedbytheHerculesPowderCompanyisthe
firstcarbamatetestedbyuswhichholdspromiseas
alarvicide

Thepersistenceofinsecticidesinwaterunderfield
conditionswastestedbyassayingtreatedwaterwith
mosquitolarvaeItwasfoundthatinalkalinewater
pH88theeffectivenessofmalathionbegantode
clinein4hourswhiletrithionwaseffectivefor3
daysBothinsecticideswereappliedat5lbacre
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BiologicalControl

Thisprojectwasinitiatedin1959sincewhichtime
manysuspectedpathogensofmosquitoeshavebeen
collectedandstudiedtheseincludevirusesbacteria
fungiandProtozoaaswellasafewworms

Thebulkoftheefforthasgoneintothestudyof
protozoanparasitesoftheorderMicrosporidiabe
causeofthepathogenicityandabundanceofthese
parasitesaswellasthepaucityofinformationcon
cerningthemThusfarelevenspeciesofparasites
ofthegenusThelohaniahavebeenfoundinfecting
10speciesofmosquitoesinCaliforniaonemosquito
CulextarsalisisparasitizedbytwospeciesofThelo
haniatheothermosquitoesCulexpeusSpeiserC
erythrothoraxDyarCthriambusDyarCapicalis
AdamsCulisetaincidensThomsonCinornata
Williston Anophelespseudopunctipennisfrancis
canusMcCrackenAedessquamigerCoquillett
andAmelanimonDyarareparasitizedbyasingle
speciesOfthese11parasitesnonehadbeennamed
ordescribedbeforetheinitiationofthisprojectand
atthepresenttimeonlyoneKellenandLipa1960
hasbeenformallydescribedDescriptionsoftheother
10speciesarecurrentlyinpressKellenandWills
1962a

Theseparasitesappeartoberemarkablyhostspe
cificeachisknownonlyfromasinglespeciesof
mosquitoInfectedlarvaeusuallysuccumbtothe
infectionandupondissolutionreleaseenormous
numbersoflivingsporesintobreedingplacesAsyet
howeverwehavenotbeenabletoinitiateinfections
inotherlarvaebyfeedingthemthesesporesProgress
hasbeenmadeinthisdirectionrecentlybythesurg
icaltransplantationofparasitesfrominfectedtoun
infectedlarvaeTodothisaninfectedlarvaisplaced
ontopofanuninfectedoneandafinewireplunged
throughtheinfectedintotheuninfectedlarvaThis
techniqueallowsforthefirsttimethereliableiniti
ationofnewinfectionsinthelaboratory

Someinfectedlarvaesurviveandadultfemales
fromtheselarvaearecapableoftransmittingthe
infectiontransovariallytotheiroffspringKellenand
Wills1962bThishasbeendemonstratedwith6
speciesoftheparasitesInthiswayinfectedcolonies
ofmosquitoescanbemaintainedinthelaboratory
Thishasledtoanimmenseexpansianinourcoloni
zationeffortsinthelastyearwenowmaintainin
thelaboratorycoloniesofCulexpipiensquinque
fasciatusSayCtarsalisCerythrothoraxCpeus
CapicalisCulisetainornataAnophelesfreeborn
AedessierrensisAaegyptiAatropalpusCoquil
lettandHaemagogusequinusTheobaldWehave
hadabortivecoloniesofCulexthriambusCuliseta
particepsAdams Anophelespseudopunctipennis
franciscanusandApunctipennisSayaswell
chancesaregoodforsuccessincolonizingthesefour
forms

ThelohaniacalifornicaaparasiteofCulextarsalis
ispeculiarinthatitkillsmalebutnotfemalelarvae
KellenandWills1962bAlthoughthisphenomenon
hasnotbeenintensivelystudiedwiththeotherspecies
itmaybefoundonlyinthisoneIndicationsarethat
theprogressoftheinfectionisnotinfluencedbythe
sexofthehostinfourotherThelohaniaswhichhave
beenstudied
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TwomicrosporidianparasitesofthegenusNosema
havebeendiscoveredTheseparasitesseemtobe
lesshostspecificthantheThelohaniasonespecies
occursinthreespeciesofCulexwhichareintwo
differentsubgeneraCulexandNeoculexThesepara
sitesarealsotransmittedtransovariallyandlarvae
donotcommonlyshowmassiveinfectionsThepara
sitesaremosteasilydetectedinpupalandadultmos
quitoesAlthoughadultsmayhavemassiveinfec
tionsnodeleteriouseffectonthehosthasbeenshown
asyeteitherinfecundityorlongevity

Lastyearwereportedtheisolationofapresum
ablypolyhedralvirusfromCulextarsalisKellen
1961Theviruswasmaintainedbyfeedinginfective
viruscrystalstolarvaeInthelastseriesofteststhis
yeartheexposedlarvaedidnotdevelopdetectable
infectionsandtheviruswaslostWearepresently
attemptingtorecoverthevirusfromthebreeding
placewhereitwasoriginallyisolatedThishappening
demonstratesthedifficultyofmaintainingstrainsof
pathogensinthelaboratoryintheabsenceofreliable
invitroortissueculturetechniquesThevirusholds
promiseasacontrolagentasitkilledsubstantial
proportionsofthelarvaeexposedtoitandpossibly
allwhichactuallybecameinfected

Attentionhasbeendirectedrecentlytowardone
oftheseveralbacteriawhichhavebeenisolatedfrom
livebutmoribundmosquitoesOneoftheseagram
negativerodofthegenusAeromonasproducesa
fatalsepticemicinfectionandcanbetransmitted
perosThisorganismalsoappearspromisingforthe
controlofmosquitoes
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VECTORCONTROLRESEARCHNEEDSBY

CONTROLAGENCIESINCALIFORNIA

CDONALDGRANT

ChairmanCMCAResearchCommittee
SanMateoCountyMosquitoAbatementDistrict

Whenwehearofthesemanyresearchstudiesin
thefieldsofinsecticidesandvectorcontrolnotonly
inCaliforniaandtherestofthecountryitmight
appearpresumptuoustoclaimaneedforanaug
mentedresearchprogramEachyearseveralsources
compileextensivebibliographiesandabstractsof
thevoluminousstudiesprovidedbyawealthofagen
ciesanduniversitiesbuteachyearmanyofourcon
trolworkersinCaliforniareviewtheselistsandfeel
justalittlebitpoorerproportionatelyinourresources
ofknowledgeandtechnicaldevelopmenttokeeppace
withtherapidevolutionofnewandincreasedprob
lemsfromourresourcefulandindefatigueableinsects

Thisisnotacriticismofthemanyexcellentstudies
producedinthisfieldofresearchbutitisthecon
tentionthatourcurrentresearchfacilitiesarefarfrom
providingthefullscopeandtypeofspecificstudies
thathavelongbeennecessarytoplacemosquitoand
vectorcontrolasaspecializedfunctiononthecost
efficientandreliablebasisdemandedbysomany
interestsinthisperiodofrapiddevelopmentofex
cessivepopulationbyproductsthisperiodofcount
lessnewchemicalswiththeirpotentialsforgoodand
badinthisperiodofstrugglebyallagenciesforthe
coordinatestimeandtaxeswithwhichtoachieve
theobjectiveswhichwehavelongforeseenThefruits
ofresearcharenotforthcomingovernightandonly
asmallportionofthedesiredobjectivesoftodaycan
expecttobeprovidedinthenextseveralyearswhile
theproblemsoftomorrowbecomeincreasinglycriti
cal

Theproblemsfacingmosquitoandvectorcontrol
agenciesinCaliforniahavebeencompoundedbythe
rapidevolutionofseveraldifferentfactorswhich
mightbegrosslysummarizedasfollows

1Thecreationofextensivenewsourcesbyin
creasedwaterusageandtherapidlygrowingpollu
tionbyorganicmatterinmanysuchsources

2Increasedexposureofthepopulationthrough
developmentofnewlandsinthehabitatofvaried
noxiousinsectsandthecreationoffavorablebreed
ingareasforpreviouslysmallpopulationsofnoxious
insectsthroughaccumulatedorganicbyproductsof
ourpopulationgrowth

3Thewealthofnewandinadequatelytestedin
secticidesandpotentialsinphysicalformulationsas
wellasdevelopmentsinnewequipmentandtech
niquessurpassingourabilitytocalibrateevaluate
andperfectthemforprecisionapplicationinvector
controlmethods

4Increasedlegalrestrictionsfrompotentialhaz
ardstotheinterestsoffishandwildlifeagricultural
commoditiesandhumanexposurewhicharerender
ingmanyeconomicalcontroltechniquesunfeasible
anddemandinggreaterprecisionproceduralreliabil
ityandnewapproachesateverystep

5Themanyunknownpotentialsawaitingfurther
evaluationinallphasesofvectorcontrolwhichare
compoundedbyconstantevolutionoftheabovemen
tionedfactorsandintheabsenceofsuchevaluation
servetoinhibittheinitiationofneededcontrolpro
grams

Thesefactorsarethemostsignificanttocontrol
agenciesbutmanyequallyimportantfactorscould
becitedfortheinterestsofpublichealthagriculture
fishandwildlifeetc

Anyoneofthespecificproblemsencounteredmay
bemetandsurmountedinsomemannerbythe
knowledgeorfacilitiescurrentlyavailableWeare
havingtodoiteverydayandshallcontinueuntil
betterknowhowisprovidedbutstillweareaware
thatefficientexpenditureofpublicfundsdemandsa
considerableincreaseinknowledgeandtechnical
developmentincontrolmethodstomeetthefull
scopeanddiversityoftheseproblemsintheefficient
andreliablemannerdemandedbothnowandinthe
future

Althoughthisdiscussionistitledresearchneeds
invectorcontrolacomprehensivereviewofour
needsincontrolworkmakesitobviousthatresearch

isonlyoneofseveralintegratedfactorsnecessary
toputourprogramsonascientificbasisformeeting
thedesiredlevelofefficiencyandreliabilitythatis
beingdemandedofusResearchmayprovidethe
datawhichweurgentlyneedasafoundationbutthe
programstructureentailsfullutilizationofthisknow
ledgethroughcompilationstudyanalysisandpracti
calincorporationintocontroltechnologyFulfillment
ofthecompletedstructureisataskbeyondthe
resourcesoftheindividualdistrictandthusentails

asupplementaryprogramoftechnicaldevelopment
vestedinabodyworkingintimatelywitharesearch
programinitsrestrictedsense

Beforereceivingtoomanypotshotsfromtheaudi
enceIwouldliketoemphasizethatcontrolproced
urespracticedinCaliforniaareasadvancedasany
inthecountrywithabodyofcapableandingenious
personnelinthelocalprogramsbutthefactremains
thatasthecomplexityofsourcesgrowsandthe
restrictivedemandsofotherinterestscurtailproced
uresthereisnottheleveloftechnicalknowhowat
thecommandofanydistricttoprovidethecontinuous
levelofefficientabatementworkonascientificbasis
asisdemandednoworinthefuture

Ingrosssummarywemayciteourmajorneedsas
followsalthoughthecompendiumofspecificsug
gestionsgarneredoverthepastfewyearsistoo
lengthytomention

1Weneedcontinuingstudiesonthebiologybio
chemistryandenvironmentofournuisanceand
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diseasebearingspeciesforguidingandaiding
ourcontrolprogramandspecificprocedures

2Weneedacentralizedofficewherewemay
exposeourproblemsandseekinformationand
wheresuchofficehascoordinatedsourcesof
informationandefficientliaisonwithotherof
ficestopursueworthyrequests

3Weneedacomprehensiveanalyticalandevalu
ativestudyofproceduresmaterialsandequip
mentusedspecificallyinvectorcontroland
basedonprinciplesoffieldeffectiveness

4Weneedanaugmentedprogramoftechnical
developmentaprogramofstudyandconsulta
tioninaccordwiththepreviousanalysisand
evaluationwherebyprinciplesofefficiencymay
beproperlyselectedforthespecificobjective

5Weneedstudiesandrecommendationsoncom
munityplanningwaterpollutionwaterman
agementwasteremovalandprocessingonthe
potentialsofextensivewaterdevelopmentpro
gramsonnewnoxiousinsectpotentialsand
onthebestmethodsofsurveyevaluationpre
ventionandcontrolofsuchincreasinginsect
potentials

6Weneedanaugmentedprogramofexploratory
anddevelopmentalworkinthevastarray6fnew
potentialsinphysicaltypesandspecificsub
stancesnowfeasiblypracticalinspecificcontrol
needs

7Especiallyweneeddevelopmentofmethods
suchasbiologicalcontrolwhichwillultimately
servetoreduceourtopheavyrelianceuponin
secticidalapplications

Itisnotintendedheretomentionthemethodsof
attainingthesemanyneedsandobviouslytheycan
notallbeattainedhoweverthetypesofproblems
asheregivenandthevariedeffortrequiredforsuch
needsstronglyindicatestheneedforacoordinated
approachbyresponsibleStatebodiesinhelpingto
providethenecessarymeanstoattaintheobjectives
indicatedintheseneedsjustasitdemandstheeffort
byourcontrolagenciestoassimilateandincorporate
suchknowledgeintotheirpracticesforthewelfare
ofthepeopleofourState

Wehaveenjoyedanexcellentrelationshipwith
theBureauofVectorControlandtheirresearch pro
gramandinsomecasesthispertainstostudies
effectedthroughtheUniversityofCaliforniaatits
differentcampusesItishopedthatagreaterand
fullyintegratedprogramcoordinatelyconductedby
thesebodieswillbetterprovideforcontrolneedsin
bothresearchandtheattendanttechnicaldevelop
mentforoneaspectprovidedwithouttheotheron
awellintegratedbasiswouldbeinadequateforthe
interestsofcontrolagencies

THEOUTLOOKFORRESEARCHINTHE
UNIVERSITYOFCALIFORNIA

JAMESRDOUGLAS
UniversityofCaliforniaDavis

AsDeanAldrichhaspointedouttheUniversity
ofCaliforniahasbeendeeplyinvolvedinresearchon
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vectorandnoxiousarthropodsformorethanhalfa
centuryAsamemberofthefacultyoftheUniver
sityIhopeyouwillnotconsidermeundulyimmodest
whenIsaythatIconsidertherecordexcellentin
allrespectsFurthermoresofarasIcanseethe
outlookforthefutureisevenbrighterthantherecord
ofthepast

DeanAldrichthismorningreferredtosomeofthe
problemswhichwillinevitablyaccrueasaresultof
thephenomenalgrowthinpopulationwhichCali
forniaiscertaintoexperienceInadditiontothe
problemswhichhementionedthereisanotherprob
lemofequalconcernandthatistheimpactofthe
populationexpansionontheUniversityofCalifornia
TheenrollmentonallcampusesoftheUniversity
lastfallwasjustover54000anincreaseofabout
20000since1954Inthefallof1970itisexpected
infactvirtuallyassuredthattherewillbemorethan
95000studentsintheUniversityBytheyear2000
therewillbesomethingover200000studentsenrolled
inthestatewideUniversityThesearestaggeringfig
uresandtheyrepresentstaggeringproblemsOne
problemisincommunicationwhichoftentendsto
becomemoredifficultasaresultofgrowthandde
centralizationWesincerelyhopethatthisproblem
canbeavoidedWearedeterminedtomaketheef
forttomaintainandaugmentourintramuralchan
nelssothatthefreeinterchangeofideasandinfor
mationcontinues

Itisunfortunatelyoftendifficultforonewhois
notamemberoftheUniversitystafftoobtainaclear
overallviewoftheUniversitysactivitiesinapar
ticularfieldItwaslargelybecauseofthissituation
whichresultedinanincreasinglyprevalentviewthat
theUniversityreallywasntdoingmuchinthewayof
researchonflygnatandmosquitoproblemsthatit
wasdeterminedweshouldtakealonghardlookat
oureffortsinthisfieldConsequentlylastMayDr
PaulSharpDirectoroftheAgriculturalExperiment
Stationappointedaneightmancommitteewhich
hechargedwiththeresponsibilityofdrawingupa
statementdescribingthecurrentresearchprograms
relatingtofliesgnatsandmosquitoesHealsoasked
thecommitteetoevaluatetheprograminorderto
determinewhatneededtobedoneFinallyheasked
thecommitteetomakerecommendationshowthe
neededresearchcouldbestbecarriedoutincluding
appropriatelevelsofcooperationwithnonUniver
sityagencies

Forthoseofyouwhoarenotfamiliarwiththe
FlyGnatandMosquitoResearchCommitteeState
wideIwouldliketotakeamomenttotellyouabout
itsmembershipListingthemalphabeticallythefirst
isDrJRAudyaworldfamousmedicalentomolo
gistwhoisnowDirectoroftheHooperFoundation
forMedicalResearchontheSanFranciscoCampus
andDirectoroftheInternationalCenterforMedical
ResearchandTrainingNextisDrJNBelkinwhom
manyofyouknowHeisamedicalentomologiston
theLosAngelesCampuswhohasmademajorcon
tributionsinthefieldofmosquitobiologyandtax
onomyDrRMBohartwhomyoujustheardalso
anauthorityonmosquitoesisvicechairmanofthe
DepartmentofEntomologyatDavisIamthefourth
memberofthecommitteealsoitsChairmanand
theonlyringerinthegroupNextthereisDrCA



FleschnerChairmanoftheDepartmentofBiological
ControlatRiversideAsDeanAldrichpointedout
thisisanareaofresearchthatcertainlydemandsan
intensiveeffortinordertoexploititsfullpotentialin
thecontrolofarthropodsaffectingthehealthand
welfareofmanThesixthmemberofthecommittee
iswellknowntoallofyouDrRLMetcalfdis
tinguishedchemistentomologistandChairmanofthe
DepartmentofEntomologyatRiverside DrBill
ReeveswhomyouallknowwelloftheSchoolof
PublicHealthinBerkeleyistheseventhmemberof
ourgroupTheeighthmemberisDrRaySmith
whomyouhavealsoheardfromtodayChairmanof
theDepartmentofEntomologyandParasitologyat
BerkeleyandincidentallyPresidentofthePacific
CoastBranchoftheEntomolologicalSocietyof
America

Withpossiblyoneexceptionwhoprideforbidsme
fromnamingyousurelymustagreethatthisgroup
ofmeniscertainlywellqualifiedfortheassignment
theyhaveundertaken

Themembersofthecommitteewerepleasedand
possiblyalittlesurprisedwhenthedatawasbrought
togetheratthemagnitudeoftheUniversitysprevious
andcurrentresearcheffortonfliesgnatsandmos
quitoes

Asafirststepinimprovingourcommunicationsand
understandingoftheproblemsthatfaceusonastate
widebasisthecommitteehasrecommendedtoDr

Sharpthatapermanentadvisorycommitteebe
formedrepresentingtheappropriatesegmentsof
theUniversitysuchasAgricultureEngineering
MedicineandPublicHealthandincludingnonUni
versityrepresentationfromsuchfieldsasPublic
HealthFishandGameWaterResourcesMosquito
ControlandAgricultureAwellconstitutedcommit
teerepresentativeofthediverseinterestsinCali
forniawouldbeofinestimablehelptotheUniver
sityinanticipatingtheproblemsinthedifficultyears
aheadanddetermininghowandbywhomthey
shouldbesolvedSuchacommitteewouldalsobea

potentforceinmarshallingthenecessarysupportfor
theprogramstheyconsideredessentialfortheUni
versitytoundertake

Mycrystalballisnotprescienttoadegreewhich
willpermitanyreasonableaccuracyinpredicting
justwhatproblemswewillfaceinfutureyearsHow
everonecansaywithcertaintythatbasicresearch
inabroadsensewillprovidethefirmfoundation
essentialtoourunderstandingandsolutionofthe
problemsastheyariseThisistheareawhichthe
UniversityofCaliforniaconsiderstobeitsparticular
prerogativeasastateagencyIfullyrealizethat
thereislittlegeneralagreementonwhatconstitutes
basicresearchasopposedtoappliedresearchandI
willnotattemptadefinitionhereIthinkperhaps
thatveryoftenthedifferenceliessimplyinthe
motivesoftheinvestigatorForexampleifhesyn
thesizesnewcompoundsinasearchforaninsecticide
thisisappliedresearchOntheotherhandifhis
interestisinexaminingchemicalstructures and

propertiesthisisbasicresearchThisisnottosay
whattheUniversitydoesnotorwillnotundertake
adhocprojectsseekingpracticalsolutionstoprob
lemsortomeetemergencysituationsInfactthis
typeofresearchisanobligationofmostmembersof

theAgriculturalExperimentStationstaffIngeneral
howeverdevelopmentsintechnologysuchasthere
finementofcontrolproceduresandtheiradaptation
tomeetspecificsituationsisproperlythekindofre
searchwhichtheUniversitywouldprefertoleaveto
otheragenciesortoundertakeincooperationwith
otheragencieswhereadequatestaffsoffieldperson
nelareavailable

Ithasbeensaidthatgreatvoidsexistinourknow
ledgeessentialforarationalprogramofcontrolof
fliesgnatsandmosquitoesThisisunquestionably
trueHoweverthisisnotauniquesituationThe
questforknowledgeisacontinuousprocessandal
thoughwemaythinkwehavealltheanswerswith
respecttoacertainproblemweoftensuddenlyrealize
thattheproblemhaschangedinsomesignificant
waywhichposesnewproblemstobesolvedMy
favoriteillustrationofthispointinvolvesawellknown
entomologistwhoin1947informedmeinallserious
nessthattheeconomicentomologistwasallthrough
andmightaswellturntocollectingbutterfliesor
findsomeothergainfuloccupationHemaintained
thatDDTwoulderadicatewholepopulationsofin
sectsandleavenothingfortheentomologisttodo
Ihardlyneedtoremindyouthatlessthanoneyear
laterthefirstfailuresofDDTwereobserveddue
toresistanceonthepartoftheinsectsYouallknow
therestofthestoryonlytoowell

Inplanningforthefuturealthoughwemaynot
beabletostatepreciselywhatproblemswillarise
wecanplantobuildaresearchorganizationcapable
ofdealingwithanyproblemwhenitisidentified
ItistherecommendationoftheFlyGnatandMos
quitoResearchCommitteethatthecreationofa
researchCenterorInstituteonasinglecampusof
theUniversityisnotagoodwaytoaccomplishthe
desiredresultsAshasbeenpointedouttheUni
versityhascapableinvestigatorswhoareintimately
concernedwiththeseproblemsatBerkeleyDavis
LosAngelesRiversideandSanFranciscoManyof
thesemenhaveaspecialareaofcompetencenot
foundonothercampusesIntheaggregatetheycan
focusfarmoreresearcheffortonagivenproblem
thancouldthestaffofanyconceivableResearchCen
terIbelievethatbyusingtheAgriculturalExperi
mentStationasanucleussinceitappearsthatmost
ofourproblemsinthisfieldareatleastagriculture
relatedwecandrawinappropriatespecialistsfrom
othersegmentsoftheUniversityasneededtohelp
onagivenresearchprogramThisisbeingdoneand
inmyviewitisthebestwaytomakemaximum
useofthetremendousresourcesoftheUniversity

Cooperativeresearchprogramsarecharacteristic
oftheUniversitynotonlyintramuralprogramsbut
thoseinvolvingnonUniversityagenciesIcancite
twoexamplesfamiliartomostofyouThecooper
ativeprojectoninsectborneencephalitidesbetween
theUniversityandtheCaliforniaDepartmentof
PublicHealthisagoodexampleofamutuallyfruit
fulrelationshipAnotherexampleisfoundinthe
cooperativeeffortsoftheUniversityandtheabate
mentdistrictsinthefieldevaluationofinsecticides
OthersequallyproductivecouldbecitedIbelieve
thatifwearetodischargeourobligationstothe
statesuchcooperativeeffortsmustbestrengthened
andextended
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TheresponsibilitiesoftheUniversityinthenext
coupleofdecadesareawesometocontemplateThe
establishmentofnewcampusesandtheexpansionof
presentcampuseswillincreaseproblemsofcom
municationnotonlybetweencampusesbutbetween
theUniversityasawholeandnonUniversitygroups
Wemustmakecertainthatwedonotlosesightof
eachothersproblemsThiswillrequireadetermined
effortbyallofusTheinteragencyadvisorycom
mitteeImentionedshouldbeaninvaluabledevice
inthisrespect

TheUniversityofCaliforniaissomewhatunique
amongpublicinstitutionsofhighereducationItin
siststhateverymemberofitsfacultyengageinsome
typeofscholarlyresearchorcreativeactivityinad
ditiontohisteachingresponsibilityIbelievethe
wisdomofthisispolicyisapparentTheUniversity
willcontinuetobetheprimarypublicresearchagency
ofCaliforniaItisourjointresponsibilitytoassure
thattheresearchprogramsoftheUniversityare
properlyresponsivetotheneedsofthestateIfwe
plantogetherforthefuturethentheoutlookwill
indeedbebrightWeurgentlysolicityourcoopera
tion

THEOUTLOOKFORFUTUREVECTOR
RESEARCHINCALIFORNIA

RICHARDFPETERS

BureauofVectorControlStateDepartmentof
PublicHealthBerkeley

Inattemptingtodevelopathemeforthispresen
tationIinevitablyreturnedtothewordecology
whichemphasisunderliesthepastpresentandmore
thanlikelywillcontinuetodominatethefutureof
ourvectorcontrolresearchExperiencegleanedin
thisfieldservestoemphasizethatecologyapplies
asmuchtopeoplewhoareresponsibleforthecon
ditionswhichcauseandsustainvectorsasitdoes
totheundesirableanimalswhicharetheobjectof
researchFurthermorethepeopleinvolvedarenot
aspecialkindrestrictedtoanyonesocialorgeo
graphicsegmentofthehumanpopulationTheyre
side everywherein communities suburbsrural
areasandinremotelocationsTheyareemployedin
commerceindustryagriculture andrecreational

pursuitsTheiromissionsandunknowingcommis
sionsofvariouscontributoryactionsaboutthehome
atworkandatplayareprimarilyresponsiblefor
someofthemorecriticalvectorproblemswhichcon
frontCaliforniatodayandwhichthreatentoincrease
withourburgeoningpopulationSincevectorsat
leastthoseoriginatingfromwaterandorganicwastes
arelargelysymptomsofmanmadeenvironmental
shortcomingsitfollowsthattheircausationiscom
plexandtheircontroloftenobligeschangingestab
lishedenvironmentalconditionsandpracticesWhen
someoneelseseconomicsareaffectedinbringing
aboutdesiredchangesvectorcontrolisintimately
concernedwiththerealmofhumanecology

Whilethereisatendencytostresstheimportance
ofmanmadevectorproblemswemustalsorecognize
thevectorproblemsassociatedwithnaturewhich
stilllargelyremaintobesolvedToagreatextent
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theyaretobefoundinthemountainousportions
ofCaliforniascheduledformaximumrecreational
developmentSomehoweveraretobefoundinthe
rollingfoothillsgraduallybecomingsuburbia

Reputablepredictionscallforapproximatelyone
thirdthetotalareaofCaliforniatobecornemetro
politanizedearlyinthe21stcenturyaccomodating
aneventualstatewidepeakpopulationofover40
000000Addtothisdensitydilemmathetransient
populationwhichwillbeattractedtotheCalifornia
recreationalsceneanditisapparentthatvirtually
everyvectorhabitatofthestatewillbeinvadedThe
competitionforspaceisonlynowbeginningtobe
feltWearetoldthatbythecloseofthisyearwe
canclaimthedubiousdistinctionofbeingthemost
populatedstateinthecountryVectorwisethese
populationstatisticsmeanapproximatelyfourpounds
ofaddedrefuseplusapproximately250addedgal
lonsofwastewaterpernewpersonperdayboth
ofwhichmustbedealtwitheffectivelyThenponder
themountingliquidandsolidwastesofexpanding
industryplustheincreasingplantandanimalby
productsofagricultureHowforbiddingtheout
lookofresidinginCaliforniaatthetimeofitspopu
lationsaturation

Inattemptingtoevaluatethebasisforpresentday
technologyinmosquitocontrolitisevidentthatwe
mustpayprimaryhomagetotwofundamentaldis
coveries1thatofSirIsaacNewtoninthe17th
centuryrelatingtotheLawofGravitywaterdrains
downhilland2an18thcenturyobservationthat
anoilfilmonawatersurfacewouldkillmosquito
larvaeThesetwoprincipleswithmodernrefine
mentsplusthesuperfishGambusiaoffinishave
continueddowntothepresentdaytocompriseour
basictechnologyinvectorcontrolMoreoftenthan
nottheequipmentavailableforaccomplishingthe
endresulthasbeendesignedforsomeotherpur
poseIsitnotlikelythereforethatmodernpublic
healthvectorcontroltechnologycouldbeimproved

FollowingWorldWarIItheBureauofVector
Controlobtaineditscharterasanintegralpartof
theDivisionofEnvironmentalSanitationoftheState
DepartmentofPublicHealthatthattimebreaking
offfromtheBureauofSanitaryEngineering Its

initialtaskwasthatoftakingappropriatestepsto
suppressanypossiblemosquitobornediseaseswhich
mighthavebeenintroducedthroughservicemen
returningtoCaliforniafromallcornersoftheearth
Thisassignmentwasmetandsuccessfullyachieved
throughqualitativeandquantitativestrengtheningof
localmosquitocontrolagenciesthroughoutthestate
Todaythenumberoforganizedlocalmosquitocon
trolagencieshasdoubledtopresentlynumberabout
60Theterritorycoveredbyyouragencieshasin
creasedsevenfoldnowembracingoveronefifthof
thetotalareaofCaliforniaYourcollectivebudgets
haveincreased1000 withwelloverfivemillion
dollarshavingbeenexpendedformosquitocontrol
inCaliforniain1961Accompanyingthepostwar
growthanddevelopmentofthisstatewideprogram
wastheadventofmodernorganicinsecticidesDDT
anditsrelativescutawideswaththroughoutthe
stateforapproximatelyfouryearsuntilresistance
assertedcreatingoperationaldistressforthedepend
entcontrolprogramsInduecoursethephosphate



insecticidesmadetheirdebuttoprovidebriefre
spiteAlsofollowingWorldWarIItheprogramfor
developmentofthestateswaterresourcesgotinto
fulloperationwithirrigatedagricultureundergoing
adramaticincreaseinacreageThepresentirrigated
acreagenowinexcessofeightmillionacresisex
pectedtobedoubledatmaturityofthefederaland
statewaterplans

By1950itbecameevidentthatthegrowingmos
quitoproblemhadtobedealtwithanditwasat
thistimetheBureauofVectorControlincoopera
tionwiththeCaliforniaMosquitoControlAssocia
tionbeganitsecologyorientedresearchprogram
Thenandnowtheprogramhasbeenlargelyunder
takenthroughasmallportionofthestatesubvention
fundswiththesupportandencouragementofyour
AssociationandourVectorControlAdvisoryCom
mitteeFromthebeginningthevastmajorityoflocal
agenciesrecognizedtheneedtoamplifythemos
quitocontrolresearchprogramandgraduallythe
needtobroadenitsscopetoencompassvectorcon
trolresearchingeneralhasbecomeapparentThe
recenthistoryofyourAssociationhasbeenthatof
urgingsuchavitaldevelopment

Referringtothepresentstatusofourresearch
programasDrBarrreportedearliertodaythe
BureauofVectorControlispresentlyengagedina
limitedresearchprogramofmosquitoecologyetho
logybiologicalcontrolphysiologyandtoxicology
allseekingtoimprovecontroltechnologyplusour
contributiontotheCooperativeEncephalitisStudy
atBakersfieldColStanleyJCarpenterisgathering
muchvaluabledataontheecologyofmountain
Aedeswhichisaimedatspecificmosquitocontrol
measuresintheserecreationalareasWearealso
makingmodestcontributionstootherphasesofvec
torcontrolresearchparticularlyrelatingtosmall
mammalandectoparasiteecologyandvectorborne
diseasecontroldomesticfliesseveralmidgeandgnat
speciesschistosomedermatitiswasps triatomids
cockroachesandseveralotherlesservectorprob
lemsWeareacutelyawarethattheaggregateofour
vectorresearchisinsufficienttomatchthehuman
populationtimetableandthevectorconsequences
confrontingtheStateofCalifornia Furthermore
withinourcapacitytoappraisethestatewideeffort
ofallvectorresearchagenciescombineditappears
thattheoverallresearchneedisfarfrombeingmet

WhatthenistobedoneAsallofyouknowyour
Associationhasurgedthroughofficialresolutionsad
dressedtotheDepartmentofPublicHealththatan
expandedvectorcontrolresearchprogrambede
velopedinCaliforniatomeetthisevidentneed
Specificallyacooperativevectorcontrolresearch
programproposalinvolvingtheDepartmentofPub
licHealthandtheUniversityofCaliforniaisunder
reviewandevaluationbybothagenciesatthistime
Somediscrepanciesappeartoexistinunderstanding
interpretationemphasisandsemanticswhichweare
eagertonegotiateandresolveInourjudgmentthe
expressedobjectivesandfunctionsoftheproposal
transcendallotherconsiderationsWebelievethat
researchinthefieldofvectorcontrolbecauseof
itsbroadimplicationsanddiversityofapplication
cannotbeconductedexclusivelybyanyoneagency
orprogramOurprogramhasalwayssoughttostim

ulateandmotivatethemaximumvectorcontrolre

searchpossiblethroughallfederalstatelocaland
privateresourcesWehavediligentlyattemptedto
adjustourresearchprogramtoavoidconflictordu
plicationandtocomplementtotheextentpossible
allvectorresearchbeingdoneelsewhereinCali
forniaInfactweareorhavebeenpartytoanum
beroffinecooperativeresearchrelationshipsonmost
ofthecampusesoftheUniversityofCaliforniawith
severalprivateandstatecollegestheUSDepart
mentofAgriculturetheUSPublicHealthService
andagreatnumberoflocalagenciesItwasap
preciationofthissuccessfulinteragencyworkingrela
tionshipthatledtothedevelopmentofthecooperative
vectorresearchproposalwhichwascontainedinthe
1960GovernorsCommitteeReportonAgricultural
ChemicalsandRecommendationsforPublicPolicy
ItwasalsotherespectedcounselofthelateUniversity
ofCaliforniaChancellorStanleyBFreebornthatpro
videdusthemaximumencouragementandoutlook
forsuccessthroughsuchacooperativeinteragency
endeavorDrFreebornwasintimatelyawareofboth
agriculturalandpublichealthvectorresearchpro
gramsstateandfederalhavingbeenavitalforcein
CommunicableDiseaseCenteractivitiesduringWorld
WarIIandhavingservedontheAdvisoryCom
mitteeoftheBureauofVectorControlfromitsin
ception

Lookingaheaditisforeseeablethatamultiplicity
ofcomplicatedphysicalchemicalandbiological
circumstancesconfrontthefieldofvectorcontrol
Thefollowingconditionsappearlikelymorepublic
concernoverpesticideresiduesfurtherdiscoveries
ofpesticideconcentrationsinthefoodchaincon
tinuedmanifestationofvectorresistancetochemi
calsincreasingamountsofliquidandsolidorganic
wasteshavingtobedealtwithondecreasinglyavail
ablespaceextensivespreadingofwatertorestore
theundergroundsupplythedevelopmentandthe
deliveryofmillionsofacrefeetofwatertovirgin
landstheirrigationofmillionsofadditionalacres
ofmarginalandsubmarginalcroplandthelikeli
hoodofconversionutilizationofseaandwastewater
anaccelerationofrecreationalareadevelopmentthe
arrivalofthefaceflyinCaliforniatodisturbany
possiblecomplacencyregardingdomesticflycontrol
andthepossibilityofPsorophorabecomingestab
lishedintheCentralValleyTheseandotherpros
pectivedevelopmentspromisetomakeourcollective
futureinvectorcontrolbothvitalandfascinating
Manyofthesecircumstancesamounttotransitions
whichwillexistuntilresidentialindustrialagricul
turalconservationalandrecreationalpatternsare
finallyestablishedItisapparentthattheofficialand
voluntaryrepresentativesofeachinterestwillbe
obligedtoworkouttheirdestiniesinaspiritofcom
pletecooperation

Itisalsoclearlyevidentthatnewperhapsboldly
differentvectorcontroltechnologieswillbere
quiredinthefuturetodealsuccessfullywiththe
complicatedsettinginwhichwewillbeworking
Thetimeisoverduetoredirectvectorcontrolre
searchemphasisExpedientcontrolmeasuresbased
uponconventionalpesticidesshouldcontinuetobe
developedandutilizedforemergencypurposesThe
mainefforthowevershouldbeappliedtotheecol
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ogyoftheindividualsignificantvectorspeciesin
Californiaandthecontrolmethodsofchoiceshould

bedeterminedfromtheresearchfindingsThepos
sibilityofdevelopingalternatecontrolmeasuresis
greatbasedonthevarietyandenvironmentaldi
versitiesofvectorsTheopportunitytoutilizethe
variousvectorpeculiaritiesandidiosyncraciesasa
basisfordevelopingnewcontrolmeasuresisfasci
natingandthegrowingavailabilityofnewscientific
toolsandmaterialsfromotherareasofresearchin
vitesbroaderapplicationtovectorresearch

AtpresentthetotalStateDepartmentofPublic
Healthexpenditureformosquitocontrolresearchin
Californiaamountstolessthan3ofthefivemillion
dollarstatewideprogramPrivateindustryconsiders
thatitcanonlyhopetomaintainitselfwhileinvesting
inresearchataratefourtofivetimesthismagnitude
Beyondmosquitoesthestatewideeffortonallother
vectorcontrolresearchisincrediblylittle

Perhapsitcannowbeconcludedthatmyoutlook
forfuturevectorcontrolresearchinCaliforniaisas

followsTodayacriticalneedexistsforexpanded
vectorcontrolresearchyesterdaywasthetimeto
recognizeitTomorrowwillfindusfacedwithan
evenhigherpricetagforremedyingwhatmighthave
beenpreventedatmoderatecosthaditbeenunder
takentoday

Welookforwardtoaneraofmuchcloserco
operationinthefutureCaliforniavectorcontrol
researchprograminparticipationwithfederalagen
ciestheUniversityofCaliforniaotherstateagencies
industryandofcourselocalvectorcontrolagen
ciesparticularlythoseofyourAssociationIrre
spectiveofagencyidentityinCaliforniasfuturevec
torcontrolresearchwebelieveaprogramessentially
asproposedshouldbesupportedandimplemented
withtheleastpossibledelayWeconsiderthepro
posaltobecomprehensiveyetmodestpossessedof
visionyetsoundWeareresolvedtoperformour
definedrolewithmaximumcompetenceanddedi
cationonasolidecologicalfoundationOurbelief
isthatifeachagencywouldundertakethemaximum
amountofvectorcontrolresearchbaseduponavail
abilitiesandresourcesthesumtotalofeffortwould
probablybeconsiderablyshortofthatneededtosafe
guardourpopulationpronestatefromitsvectorprone
problems

MrMcFarlandOurnextspeakerHaroldFarns
worthGrayisachartermemberofourorganization
anhonorarymemberofboththeAmericanandCali
forniaAssociationsandrecipientofmanyhonors
anddistinctionsinpublichealthandengineeringover
thepast50yearsduringwhichhehasbeenpioneer
inginthefieldofmosquitocontrolWewillnow
callonHaroldGraytogivehisreviewandcomments
onthetworesearchsymposiapresentedthisafter
noon

SYMPOSIAONVECTORCONTROLRESEARCH
DISCUSSION

HAROLDFGRAY
HonoraryMemberAMCACMCA

Ihavesixhonestservingmenwhotaughtmeall
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IknowTheirnamesarewhatandwhereand
whenandwhoandwhyandhowThatquotation
fromKiplingisinterestingforthereasonthatthe
lasttwowordswhyandhowarethebasisofall
research

Iwishtoexpressmytremendousadmirationfor
thehighqualityofthevariousdiscussionsandthe
papersthathavebeengiventodayThehighcaliber
ofthepaperspresentedatourmanymeetingshas
beenobviousanditisgratifyingtoseethewaythis
qualityhasincreasedfromyeartoyearTakethat
asacomplimenttoallofyou

RelatingtothefirstpaperbyDrAldrichthismorn
inghepresentedapercentageestimateofthetypes
ofresearchbeingcarriedonbytheUniversityof
CaliforniaatallitsbranchesFranklyIwasdisap
pointedattherelativelysmallamountofpurere
search10invectorbiologyTherearestillsomany
unansweredquestionsinvectorbiologyandalsoin
ecologyandtheyaresofundamentaltoourabilityto
controlvectorsthatIhopemoreeffortcanbeencour
agedinthisareaofresearch

MrGreenfieldspokeontheideaofawider
rangeofvectorcontrolascontrastedwithmosquito
controlonlyManyofusagreewithhimbutthis
reluctancetoexpandhasanhistoricalbackground
andapracticalbasisFormanyyearswehadtoo
muchtolearnaboutmosquitocontrolandinmany
placesourcontrolwasnotsufficientlyeffectivefor
ustofeelcapableofwideningourfieldFundswere
notadequateexceptinaveryfewagenciestotakeon
additionalfunctionsandtherewasnotinsomein
stancesapublicdemandfortheseotherfunctions
WecouldnotgotoofarnortoofastBeboldbe
boldbenottoobold

MrGreenfieldhassuggestedthattherearedistrict
andstateorganizationsthatcouldmergeandcon
solidateintoonenationalorganizationForexample
theCaliforniaAssociationtheUtahAssociationetc
coulddissolvethemselvesassuchassociationsand
becomechaptersorpartsoftheAmericanAssocia
tionIhavelongrealizedthattherearesomead
vantagesinthisproposalInfactinthepastIhave
suggestedthatwecouldwellstudythetypesofor
ganizationusedbytheAmericanWaterworksAssocia
tionortheFederationofWaterPollutionControl
AssociationsIntheAmericanWaterworksAssocia
tionwehavestateorregionalsectionsinwhichthe
membersareallmembersoftheAmericanWater
worksAssociationbutwearealsomembersofour
localsectionsIncontrastintheFederationofWater
PollutionControlAssociationsourmembersare
membersofsaytheCaliforniaWaterPollutionCon
trolAssociationoroftheNewYorkorwhathave
youAssociationandthoseassociationsarethemem
bersoftheFederationNowwhichmightworkout
thebestIhavenoideabutIthinkyouprobably
mayhavetopickoutsomesuchideaandworkit
outinthewaythatseemsappropriatetoourpar
ticularconditionsHoweverIwouldhatetoseetoo
muchnationalizationandnotenoughlocalautonomy
Yourinterestperhapsisgreaterwhenitscloserto
youandyourfunctionbothgeographicallyandin
otherways

DrLindquistwhomIalwaysenjoymadethere



markthatexperimentsarebeingmadewithnoidea
astowheretheywillleadThatisrealresearchI
maintainthatthemostvaluableresearchisthat

whichinfindingananswertoonequestionturns
upseveralotherquestionswhichcryforanswerHis
descriptionsoftheexperimentsinchemosterilants
alreadyhasproducedmorequestionsthananswers
Wonderful

NowthenDrSmithImjustgoingtorefertohis
matterofintegratedcontrolIvelongbeenanad
vocateofusingallappropriatemeanstoaccomplish
resultsinourfieldandneverbeensohideboundor

stiffbrainedthatyoucantadaptyourcontrolmeasures
tochangingsituationsUseeverymeansthatisap
propriateIamremindedsomewhatoftheMerchant
ofMarseillewhowasonabusinesstriptoPariswhen
hereceivedatelegramfromhiswifesayingMother
hasdiedShallIembalmburyorcremate Here

pliedDoallthreeTakenochancesImalsopleased
thatDrSmithmentionedsystematicsSomepeople
seemtothinkthatsystematicsisaveryacademic
thingbutweneedtolearneverythingthatwecan
abouttheseorganismswhichwearecombattingWe
mustknowwhatspecieswearedealingwithand
alsobeabletorecognizethevariationswithinspecies
Evenapparentlyminormarkingson eggs eg
Anophelesmaculipennismaybeindicationsofvaria
tionsinmosquitophysiologyandecologySodont
despisesystematicsPracticallyeveryoneofouruni
versitypeopleandsomeofusnotinuniversities
havedoneusefulworkinsystematicsandweare
happytobeabletomakeuseoftheirfindings

DrBohartgavearecitalofmanyexperiments
whichillustratehowmanyquestionscanariseinthis
fieldofvectorcontrolIlistenedwithverygreatin
teresttowhathehadtosayIhavehadtheprivilege
oftalkingwithhimonmanyoccasionsoveracon
siderableperiodoftimeandIhopeIknowalittle
bitaboutsomeofhisideas

IsurelylikethewayDonGranthaspresentedthe
generalneedsinCaliforniaHealwaysgivesusa
scholarlywellthoughtoutviewpointonourprob
lems

DrDouglasconcurredwithsomebasicideasthatI
haveheldoveragoodmanyyearsandIthinkyouve
heardmetalkaboutthemsometimesinthepastBut
thereisonepointthathemadethatIamalittle
uncertainaboutandthatisonsomeofthisinte
gratedresearchHowdoweknowwhatresearchis
alwaysneededAreweprescientenoughArewe
goodenoughcrystalgazerstobeableinallcasesto
knowwhatisrequiredIthinkweshouldalways
haveafewmavericksaroundwhowillnotberegi
mentedanddirectedandwhowillgooffonsome
tangentontheirownGodknowswhatwillcomeout
AgainIsaythebestresearchisthatwhichraises
morequestionsthanitdoesanswers Wehaveto

leavesomethingforfuturegenerations
IwasveryhappywithDickPetersemphasison

ecologyHealsobroughtintheconceptofhuman
ecologyinrelationtovectorecologyIthinkthat
sometimeswehavefailedtogiveenoughthought
tothis Ihaveheardthisbeforeinstatisticsbut
whenhecomestotalkingaboutwhatsgoingtohap
penwithallthispopulationexplosionImapalled
OfcourseIwontbehereOurgrandchildrenwill

probablyhavetofacethatthingbutImasking
somethinglikethetaglinethatSenatorGoldwater
usesinhispapersandaddressesWheredoyou
standsir Imgoingtoaskwherecanwestand
Iamnotsurethatallthepeoplewhotalkabout

researchalwaysandconsistentlyhavebeentalking
aboutthesameideaforthewordresearchisused
bydifferentpeoplewithratherdifferentconnota
tionsWithoutanydesiretobepedanticortoquibble
aboutsemanticsitwouldseemdesirabletotryto
distinguishsomewhatcarefullybetweenwhatis
reallyresearchandwhatistechnologyoraswe
sometimesusetheterminmosquitocontrolopera
tionalinvestigationPerhapswemaysaythatbasic
researchisconcernedwithideastechnologywith
practicalresultsInthefieldofvectorcontrolthe
operatingagenciesstateandlocaldothelatterto
aconsiderableextentforthepurposeofgreateref
fectivenessoreconomyinoperationTheformerwe
dotoarelativelysmallextentifatallThoseofus
whoareorwhohavebeeninpracticalvectorcon
trolworkusuallydonothavethefacilitiesthetime
orperhapstheinclinationorabilitytoindulgein
realresearchsometimescalledbasicorpureresearch
Sometimesweimpingerathercloselyuponitasfor
examplethestudiesonovicidesorthebluegreen
algaebutmostofourinvestigationsareperformed
forthesolutionofpracticalproblemsdoneonan
adhocbasisButmanyofusrealizethatweneed
morethantheseoperationalinvestigationsortech
nologyifwearetoprogressinourfieldofwork
Weknoworatleastweshouldbeawarethatif
progressinbasicresearchshouldceasetechnology
wouldintimewitherSomeonemustaskwhyabout
manythingsandhavethetimetothinkaboutthem

Thereisnorequirementthatthosewhoaredoing
practicalworkinanyfieldofhumanendeavorshould
notthinkaboutpurelytheoreticalaspectsofthe
worknoristhereanyrequirementthatthosewho
aredoingprimarilytheoreticalworkshouldnotthink
aboutpracticalapplicationsoftheirstudyInneither
casedoestheoneprecludetheotherIshallnoten
largeuponthesestatementsfortomakeanadequate
presentationwouldrequiremoretimethanyour
patiencewouldpermitHoweverImayillustrate
whatImeanbyanincidentwhichisreportedif
mymemoryiscorrecttohaveoccurredbetween
MichaelFaradayandBenjaminDisraeliwhenthe
latterwasPrimeMinisterofEnglandFaradayshowed
Disraelithatifaloopofwirewasrotatedbetween
thepolesofamagnetanelectriccurrentwouldbe
producedDisraeliwasnotmuchimpressedandasked
FaradaywhatuseitwouldbeFaradayaftersome
thoughtsaidWellsomedayyoumaytaxitJust
thinkwhatwouldhappentothiscountryifthe
assetsofthePacificGasandElectricCompanyand
thePacificTelephoneCompanywerenotavailable
fortaxation

Theprobleminthepresentinstanceprobablyre
volvesaboutthequestionofWhocanbestdo
what Ibelieveitwouldbegenerallyconsidered
thatagreatuniversitywouldbethemostappropriate
placefortheconductofpureresearchbecausethe
personnelandthefacilitiesarepresumedtobeavail
ablethereandIamsuretheyareinourUniversity
ofCaliforniaAlsotechnologicalinvestigationsun
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derappropriateconditionsofpersonnelandfunds
maybemoresuccessfullycarriedonbyoperating
agenciessuchascorporationspubliclyandprivately
ownedIthinkDickPetersmentionedthatsome
wherearound10to20percentofinvestmentinre
searchisconsiderednecessarybysomeofourgreat
corporationsascomparedtothe3percentthatwe
aredoingButneitherisprohibitedfromperforming
functionswhichareprimarilythefieldoftheother
Corporationsdocarryonstudiesinpureresearchas
wellasintechnologyAndourownUniversityof
Californiacarriesontechnologicalinvestigationsin
suchfieldsasagricultureandengineering
Itseemstometobemostdesirableinthesitua

tionwehavebeendiscussingtodaythatthereshould
becordialcooperationandcoordinationbetweenthe
variousinterestsrepresentedsothattherecanbe
obtainedthemosteffectiveuseofthefacilitiesof
eachinthesolutionofproblemsinthefieldofvector
controlandalsothatthereshallbeaminimumof
duplicationPossiblyinrelationtoCaliforniaa
coordinatingsupercommitteeabovewhatDrDoug
lashassuggestedmaybehelpfulwiththreemen
onerepresentingtheUniversityonerepresentingthe
StateDepartmentofPublicHealthandonerepre
sentingtheMosquitoControlAssociationsIthink
thiscommitteecouldfunctiontheneffectivelyI
believethatthisallcanbedoneinthespiritofco
operationforthebenefitofthepeoplewhoseservants
weare

MrMcFarlandThankyouHaroldWemight
firstaskDrDouglasifhehasanyquestionstoask
ofotherpanelmembers

DrDouglasNoTheremaybesomequestions
fromtheaudience

MrMcFarlandWellcometothatabitlater
DonGrantdoyouhaveanyquestionsyouwould
liketoasktheothermembersofthepanel

MrGrantTheremightbeonequestionthough
itmightbetterbeansweredbyDrAldrichandDr
Merrillinregardtomechanicsforprovidingthe
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supplementaryaspectstotheresearchprogramPer
hapssomeonefromtheUniversitywouldliketocom
mentonhowtheUniversitymightparticipatein
technicaldevelopmentworkwithvariouslocalagen
ciesAswasbroughtoutwehavehadaveryef
fectiveassociationinthisregardwiththeBureau
ofVectorControlTheirfieldstaffprovideneces
saryliaisonwithourcontrolagenciesTheyarein
timatelyfamiliarwithourpracticesandourtechnical
andadministrativeneedsInthispresentarrangement
wehaveareliableresourcewherewecantakeour
questionsandobtainconsultationwherewecanre
viewourneedsandwheretheywilldiverttheir
researcheffortstoobtainanswerstoimmediateques
tionsThisisprobablyafunctionwhichneedscon
siderableaugmentationIftheUniversityisbroaden
ingitsprogramofresearchIthinkitisveryimportant
thattheseactivitiesbeintegratedwiththeState
HealthDepartmentandotherorganizationssharing
ourcommoninterestinmosquitocontrol

MrMcFarlandDrDouglaswouldyoucareto
commentonMrGrantsremarks

DrDouglasIthinkthisillustratesapointIre
ferredtoearlierandthisistheproblemofcommuni
cationIbelieveDeanAldrichthismorningmen
tionedthefactthathewasavailabletodiscuss
problemswithanygroupandmentionedthefact
thatwedohavethismachinerywhichisinoperation
verysuccessfullywithrespecttootherinterestsHe
mentionedvariouscommoditygroupsetcwhichthe
Universityusesasaverygooddevicetofindout
justexactlywhatthepeoplethinkofthejobthat
theyaredoingandwhattheythinkweshouldbe
doingIseenoreasonwhateverforalackofrap
portherebetweenthemosquitocontrolinterestson
onehandandtheUniversityontheother

MrMcFarlandThankyouDrDouglasWould
othermembersofthepanelliketocommentonthis
IftherearenofurtherquestionsIwouldliketo
thankallofthosewhohavecontributedtothesetwo
stimulatingsymposiaonresearchwhichhavebeen
presentedthisafternoonWeshalladjournnowuntil
thehospitalityhourat630tobefollowedbythe
banquet



RoleofmemberswascalledbySecretaryMurray
AquorumwaspresentInasmuchastherecording
equipmentwasnotoperatingproperlyatthetimethe
recordofthebusinessmeetingprintedhereislimited
tosubmittedreportsofcommitteesandthereportof
theauditor

MFREEDOMMEEKER
CERTIFIEDPUBLICACCOUNTANT

POBox211

ExeterCalifornia

January111962

BoardofDirectors

CaliforniaMosquitoControlAssociationInc
1737WestHoustonAvenue

VisaliaCalifornia

Gentlemen

WehaveexaminedthebalancesheetoftheCali

forniaMosquitoControlAssociationIncasofDe
cember311961andtherelatedstatementofsurplus
fortheyearthenendedOurexaminationwasmadein
accordancewithgenerallyacceptedauditingstandards
andaccordinglyincludedsuchtestsoftheaccounting
recordsandsuchotherauditingproceduresaswecon
siderednecessaryinthecircumstances

Ourreportincludesthefollowingfinancialstate
ments

ExhibitABalanceSheetDecember311961

ExhibitBStatementofSurplusYearEndedDe
cember311961

Schedule1ScheduleofExpenditureswithBud
getComparisonYearEndedDecember31
1961

Webelievethestatementsarepracticallyselfex
planatoryaspresentedTheminutesofyourmeetings
indicatethatyoursecretarytreasurerkeepsyouwell
postedonfiscalaffairsandwehavefoundnomaterial
requirementsforcorrection

Generalactivitiesrevenuesexceededthebudget
estimateof322500by58996andconferenceactivi
tiesrevenuesexceededthebudgetestimateof714000
by46175

THIRDSESSION

TUESDAYJANUARY30900AM

ANNUALBUSINESSMEETING

PresidingLESTERRBRUMBACHPresident

OPINION

Inouropiniontheaccompanyingbalancesheetand
statementofsurpluspresentfairlythefinancialposition
oftheCaliforniaMosquitoControlAssociationInc
atDecember311961andtheresultsofitsoperations
fortheyearthenendedinconformitywithgenerally
acceptedgovernmentalaccountingprinciplesapplied
onabasisconsistentwiththatoftheprecedingyear

Respectfullysubmitted
MFreedomMeeker
CertifiedPublicAccountant

MFMhs

Petty

CALIFORNIAMOSQUITOCONTROL
ASSOCIATIONINC

BALANCESHEET

December311961

EXHIBITA

ASSETS

Cash 7292

CashinSecurity
FirstNationalBankVisalia

TotalAssets

531894

539186

LIABILITIESANDSURPLUS

Liabilities 0

DeferredRevenue1962Surplus 17800

AvailableSurplusExhibitB
Derivedfrom

generalactivities 416773

Derivedfrom
conferenceactivities 104613 521386

TotalLiabilities

andSurplus 539186
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BalanceAvailableJanuary11961
AddRevenues

CorporateMemberContracts
AssociateMemberDues

SustainingMemberDues
SaleofPublications
Miscellaneous EntomologyCom
29thConferenceRegistrations
29thConferenceExhibits
29thConferenceGeneral

TotalRevenues

TotalAvailable

DeductExpendituresSchedule1
BalanceAvailableDecember311961

Classifications

Administration

Advertising
Communications

OfficeofSecretary
OfficeSupplies
ProceedingsPublication
CommitteeExpensesNote1
Auditor

Contingencies
TotalAdministration

CapitalOutlay
TapeRecorder

TotalGeneralActivities

Conference

GeneralExpense
ProceedingsRecording
ProceedingsStenographicService
ProceedingsPublicationforAMCA
Preparationfor1962Conference

TotalConferenceActivities

GeneralReserve

TotalBudgetandExpenditures
Note1
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CALIFORNIAMOSQUITOCONTROLASSOCIATIONINC

STATEMENTOFSURPLUS
YearEndedDecember311961

EXHIBITB

Budget
Estimate

270000
5000

25000
17500
5000
150000
225000
339000
1036500

CALIFORNIAMOSQUITOCONTROLASSOCIATIONINC

ScheduleofExpenditureswithBudgetComparison
YearEndedDecember311961

SCHEDULE1

Budget
as

Amended

15000
60000

60000
20000

250344
72797
15000
15000

508141

20000

528141

513062
17500
27603
120000
20000

698185

300000
1526306

Derived
General

Activities

481697

290000
2400

75000
11846
2250

381496

863193
446420
416773

Actual

Expendi
tures

672526

1118946

From
Conference
Activities

16964

177500
253500
329175
760175

777139
672526
104613

Under

expended

10800 4200
36452 23548

60000
17356 2644

250344
37399 35398
15000
1768 13232

429119 79022

17301 2699

446420 81721

513062
11861 5639
27603

120000
20000

25639

300000
407360

ThetotalauthorizedtransfersfromUnappropriatedReserveasrecordedintheminutesamountedto
192009Thisamountwasinexcessoftheavailabletotalby22203Toconfinethetransfertothe
169806intheReserveonly12797ofthe35000transferonJanuary301961toCommitteeEx
pensesfortheuseoftheFormsCommitteewasconsideredtransferred Thisparticulartransfer
provedtohavebeeninexcessofactualneed



REPORTOFTHEPROGRAMCOMMITTEE

TheobjectiveofthisCommitteewastopreparethe
programforthe1962ConferenceoftheCalifornia
MosquitoControlAssociationToaccomplishthisob
jectivefourmeetingsofthefullcommitteewereheld
duringtheyear

Atthefirstmeetingitwasdecided
atoexpandtheCommitteetoincluderepresenta

tionfromMosquitoAbatementDistrictTrustees
theUniversityofCaliforniaandtheCalifornia
StateDepartmentofPublicHealth

btomakethe1962ConferencemainlyaCalifornia
conference

ctogetaconsensusfromCaliforniamosquitocon
trolagenciesonwhatsubjectsareofprimein
terestandconcernand

dtomaketimeavailableforsubmittedpapers
ThepresentConferenceisaproductoffulfillment

ofthesegoals
TheCommitteewishestoextendspecialthanksto

theStateDepartmentofPublicHealthfortaking
chargeoftheprintingoftheConferenceprograms
SpecialthanksarealsoextendedtoEugeneEKauff
manMarionCBewRobertHPetersandGordon
FSmitheachofwhomtookresponsibilityforde
velopingandmoderatingamajorsectionoftheCon
ferenceprogramandtotheentireCommitteeforits
understandingandpatienthelp

LesterRBrumbaugh
JohnHBrawley
MarionCBew
RichardFPeters
DeanePFurman

DavidEReedChairman

REPORTOFTHELEGISLATIVECOMMITTEE

TheLegislativeCommitteemettwiceduring1961
asaCommitteeandwiththeBoardofDirectorsfor
adviceandrecommendationsSeveralBillsoftheLeg
islativeSessionwerepassedaspresentedbythe
CMCAonrecommendationoftheLegislativeCom
mittee

1AssemblyBillNo760whichexemptsmosquito
abatementdistrictsfromtheprovisionsofthe
DistrictActwaspassed Section2206

2SenateBillNo357whichspecifiestheprovisions
foruseofflashinglightsbymosquitoabatement
districtsandotheragencieswaspassedThis
BillamendedvarioussectionsoftheVehicle
CodeandBusinessandProfessionalCodeIn

shortthislegislationprovidesfortheuseofam
berflashinglightsandprohibitstheuseofred
flashinglightsbymosquitoabatementdistricts

3SenateBillNo2429whichmodifiedSection

2283oftheHealthandSafetyCodepermitting
thechargingoflandownersforsprayworkof
districtspriortohearingwaspassed

4BudgetItems395and396oftheGovernorsBud
getwhichprovidedfundsformosquitoandgnat
researchwerepassedasrecommendedbythe
GovernorAgreatdealofCommitteeworkand
workbyanumberofthedistrictswasinvolved

inordertopreventdeletionWithoutthishard
workbytheCaliforniaMosquitoControlAsso
ciationnodoubtthefundswouldhavebeende
letedtothedetrimentofthepublichealthand
wefareofthepeopleofCalifornia

OntherecommendationoftheLegislativeCommit
teetheBoardofDirectorsoftheCaliforniaMosquito
ControlAssociationwentonrecordasopposingthe
DingleBillHR4668 Thislegislationwouldneed
lesslycomplicatethefinecarefulworkofthemosquito
controlagenciesthroughouttheUnitedStatesinclud
ingCalifornia

TheLegislativeCommitteesubsequenttothe1961
SessionoftheCaliforniaLegislaturehasreceivedrec
ommendationforfuturelegislationThisincludes
recommendationsthatSection2274beamendedto

incudegnatsspecificallyAlsoarecommendationwas
receivedregardingthepossibilityofamendmentof
Section54970oftheCaliforniaGovernmentCodere
spectingboundarychangesofspecialdistrictsThere
isthepossibilitythatcertaindistrictsbymutualagree
mentcouldhaveaboundarychangebetweendistricts
Itisrecommendedbythe1961LegislativeCommittee
thatthenewLegislativeCommitteefor1962carefully
studythesetworecommendationsandanyotherlegis
lativerecommendationspresentedbypersonsand
agenciesinterestedinamendmentsornewlegislation
fortheimprovementofmosquitoandvectorcontrol
inCaliforniaItisparticularlyimportantthatthese
recommendationsbereceivedearlybytheLegislative
CommitteesothatappropriateBillswiththeproper
Legislativesponsorshipcanbepreparedearlyinthe
fallforsubmissiontothe1963Legislature

OneLegislativeBillsupportedbytheCalifornia
MosquitoControlAssociationthatfailedwasthatin
volvingmilitaryleaveofUnitedStatesPublicHealth
ServiceReservistsemployedbytheStateofCalifornia
ThiswasnotaCMCABillhoweveritwassupported
bytheCMCA

InconclusiontheChairmanwishestothankthe
membersoftheLegislativeCommitteefortheirfine
supportandworkontheCommitteeandfortheex
cellentsupportreceivedbytheBoardofDirectorsand
membershipoftheCMCA

WilliamBollerud
EChesterRobinson

TMSperbeck
JDWillis
GardnerCMcFarlandChairman

REPORTOFTHEEQUIPMENTAND
PROCEDURESCOMMITTEE

TheCommitteesprincipalactivityduring1961was
theorganizationoftheEquipmentShowwhichwas
heldattheSanJoaquinMosquitoAbatementDistrict
DepotinStocktononMarch24

InadditiontoarrangingtheEquipmentShowthe
Committeehasthefunctionofgatheringandcompil
inginformationonnewequipmentandmakingthis
informationavailabletothemembershipThemethod
ofdistributinginformationonceithasbeencompiled
hasbeendiscussedatCommitteemeetingsIthasbeen
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suggestedthattheuseofCaliforniaVectorViewsas
amediumbeexploredsinceitisapublicationwhich
receiveswidecirculation
ItistheCommitteesrecommendationthatthe

EquipmentShowbecontinuedandthattheuseof
VectorViewsasameansofdistributingnewequip
mentinformationbeconsidered

RichardJArnold
ErnestCampbell
GPaulJones
MelvinLOldham

TGRaley
SidneyHRyall
KennethGWhitesell

StephenMSilveiraChairman

REPORTOFTHEEDUCATIONAND
PUBLICITYCOMMITTEE

TheEducationandPublicityCommitteemettwice
during1961Althoughitwasoriginallyplannedto
holdanadministrativesessionduringthefallof1961
itwasagreedthatbecauseoftheincreasingnumber
ofmeetingsitwouldbemoredesirabletoforegoa
fallmeetingandinsteadcosponsorwiththeState
BureauofVectorControlandUSPublicHealth
ServiceavectorbornediseasetrainingcourseMarch
26to30th1982ThismeetingwillbeheldinBerkeley
attheStateHealthDepartmentAuditoriumTheCom
mitteerecommendsthatkeyrepresentativesofmos
quitocontrolagenciesplantoattend

RichardFFrolli
NormanFHauret
HCPangburn
TGRaley
RobertHPetersChairman

REPORTOFTHEFORMSRECORDSAND
STATISTICSCOMMITTEE

Duringtheyear1961theFormsRecordsandSta
tisticsCommitteecompletedthefollowingprojects
11961YearBookAtotalof650copieswere

distributedonJuly301961atatotalcostof
21851Theunitcostwas034percopyA
reportdatedAugust41961toSecretaryMur
raypresenteddetailsoncostsanddistribution

2SalariesandWorkingConditionsThistwenty
pagereportdatedNovember11961waspre
paredbyStephenMSilveiraasamemberof
thiscommitteeMrSilveirahasbeenrequested
topresentaspecialreportonthisproject

3LeafletMosquitoesAbouttheHome Dur

ingtheyear1981wesold2000copiesofthis
leafletprintedin1959Atthepresenttimewe
have3000copiesinstock

ThisCommitteerecommendsthattheFormsRec
ordsandStatisticsCommitteebereplacedbyaYear
BookCommitteeandaSalarySurveyCommitteeto
carrythesetwoannualprojects

NormanFHauret
JohnGShanafeltJr
StephenMSilveira
JackHKimballChairman
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REPORTOFTHEFORMSRECORDSAND
STATISTICSSUBCOMMITTEEON

SALARIESANDWORKING
CONDITIONS

During1961theFormsRecordsandStatisticsSub
CommitteeonSalariesandWorkingConditionscom
pletedatwentypagecompilationofadministrativein
formationassubmittedbyfortyfiveagenciesThis
summarydatedNovember11961wasdistributed
tothemembershipNovember151961bySecretary
Murray

Thiscompilationpresentsanuptodatesummaryof
thefollowingsubjects
1196162budgetestimate
2Numberofemployeesmaximumandmini

minimum

3Numberofholidaysperyear
4Workdaysvacationperyear
5Workdayssickleaveperyear
6Workinghoursperweek
7Retirementplans
8Grouphospitalinsuranceplans
9Californiaunemploymentinsuranceparticipa

tion

10Expenditureforannualaudit
11Expenditureforaircraftinsurance
12Expenditureforautomotiveandgeneral

liabilityinsurance
131961salaryschedulesfor16jobclassifications
TheChairmanwishestothankallreportingagencies

fortheircooperationinmakingthisinvaluablesum
marypossible

StephenMSilveira
SubCommitteeChairman

REPORTOFTHEENTOMOLOGY
COMMITTEE

The1961Committeeconsistedoftwelvemembers
twoofwhomwerenewFivegeneralmeetingswere
heldduring1961Twoofthesemeetingswereofpar
ticularimportance

ThefirstmeetingwasdevotedentirelytotheCom
mitteesFifthAnnualEntomologySeminarThissemi
narwasheldontheSanJoseStateCollegecampus
onApril2122Approximately70workersinterested
inculicidologyenjoyedtheactivediscussionson1
PrinciplesofAquaticEcology2HighAltitudeMos
quitoEcology3VectorControlEducationand
Trainingand4InterpretingVectorControltothe
PublicThemeetingincludedanexcellentbanquet
featuringanillustratedtalkonGlacierNationalPark

Thesecondmeetingofparticularimportancewas
heldattheBureauofVectorControlfieldstationat
FresnoonJune89Inasmuchasthemosquitocontrol
agencieshavefeltthatthemosquitopopulationmeas
urementprogramisavitalpartoftheirrespectivecon
trolprogramstheAssociationpresidentsforthepast
severalyearshaveassignedthisactivitytotheEnto
mologyCommitteeforstudyThismeetingwasone



ofseveralheldwiththerepresentativesoftheBureau
ofVectorControltostudywaysandmeanstoimprove
andstandardizetechniquesinthemosquitosurveil
lanceprogram

Workin1961consistedofthefollowing1de
velopmentoffunctionalnontechnicaladultandlarval
keysforsixfamiliesofourmostcommonmosquito
likegnatsinCalifornia2preparationofillustrations
ofonerepresentativespeciesofeachofthesixfamilies
listed3preparationofaglossaryoftermsusedin
thekeyandtextand4writinganecologicalde
scriptionforeachofthefamilieslistedPlansforpub
lishingtheFieldGuidetotheCommonMosquito
LikeGnatsofCaliforniaaretobecompletedbythe
1962Committee

PlansarealsobeingexploredwiththeBureauof
VectorControlResearchUnitfordevelopingatech
nicaltrainingactivityforentomologistsandotherin
terestedpersonnelofmosquitoabatementagenciesto
disseminateinformationonnewtechniquesininsect
pathologyvectorphysiologyethologyandtoxicology

TheCommitteewishestothankallthosewhohave
contributedtoitsvariousprojects

RichardMBohart
DeanHEcke
JackFowler
RichardFFrolli

EugeneEKauffman
ThomasHLauret

JamesLMallars
HarryLMathis
LewisAPaden

JohnGShanafeltJr
MerrillAWood

EmbreeGMezgerChairman

REPORTOFTHEFISHANDWILDLIFE
COMMITTEE

TheFishandWildlifeCommitteehasbeendevot

ingitseffortstowardimprovingcommunicationand
understandingonproblemsofmutualinteresttothe
AssociationandtheStateDepartmentofPublic
HealththeStateDepartmentofFishandGamethe
USFishandWildlifeServiceandtheNationalMos
quitoControlFishandWildlifeManagementCo
ordinationCommittee

InFebruary1961theFishandWildlifeCommittee
participatedwiththeaboveagenciesinatourofall
principalduckhuntingareasandreservesinCali
fornia

TheAmericanCyanamidCosponsoredthedevel
opmentofamotionpicturewithsoundandcoloren
titledModernMosquitoControlpartofwhichwas
takenintheLosBanosWaterfowlManagementarea
Toourknowledgethisisthefirsttimethatfilmcov
eragehasbeengiventocooperationbetweenmosquito
controlandfishandwildlifeorganizations

UponinvitationoftheBureauofVectorControl
theFishandWildlifeCommitteeparticipatedina
trainingprogramforpersonneloftheStateDepart
mentofFishandGame

TheCommitteemailedaquestionnairetoallmos

quitoabatementagenciesinthestateinquiringabout
complaintsondamagetowildlifefrominsecticideop
erationsReplieswerereceivedfrom34agencies26
ofwhichhavenorecordofdamagetowildlifeintheir
areaOnlythreeoftheremainingeightagencieshave
provencasesofinjurytowildlifeTheseoccurreddur
ing1952and1953whenchlorinatedhydrocarbonin
secticideswhichnowplayarelativelyminorrolein
mosquitoabatementoperationswereusedalmostex
clusively

TheFishandWildlifeCommitteeisarrangingfor
theAssociationtocosponsoraWesternWildlifeMan
agementMosquitoControlConferenceinOctober
1962incooperationwiththeNationalMosquitoCon
trolFishandWildlifeManagementCoordination
CommitteeandtheCaliforniaDepartmentsofFish
andGameandPublicHealth

GustafFAugustson
OscarVLopp
ThomasDMulhern

HCPangburn
EChesterRobinson

TMSperbeck
WilliamLRusconiChairman

REPORTOFTHEINSECTICIDEAND
HERBICIDECOMMITTEE

WorkontheInsecticideandHerbicideGuidegot
offtoaslowstartduelargelytothedeathofLeon
HallpreviousChairmanoftheCommitteeandthe
necessityofattemptingtodeterminewhateditingand
planshehadinmindfromthematerialsavailablein
hisfilesCopiesofthepreliminarydraftweresentto
DrIrmaWestoftheStateHealthDepartmentand
RobertZRollinsoftheStateDepartmentofAgricul
tureforcommentandpartialrevisionhasbeenmade
basedontheircomments

Considerablediscussionhastakenplaceregarding
thepresentationofusedatadosageetcofspecific
insecticides

ItisnowtheopinionoftheCommitteethatthe
conceptofasimpleguideshouldbeabandonedin
favorofamoreextensivemanualformofpresenta
tionThiswouldinvolvemoredetaileddiscussionof

thesubjectmatterandinclusionofmoresubjectmat
terHoweverpartofthematerialalreadyprepared
isinconsiderabledetailThemanualcouldbepre
paredinlooseleafformtoallowforperiodicrevision
ofparts
ItisthefeelingoftheCommitteethatastudy

shouldbemadeofstateandfederalregulationsasthey
relatetotheuseoftoxicantsbymosquitoabatement
agenciesTheseregulationswerewrittenandadopted
withagriculturalusesintheforeandthepeculiar
necessitiesofmosquitoabatementoperationsarenot
applicableinmanywaysThismaybeespeciallytrue
inthecaseoftheMilleramendment

ItisthereforetherecommendationoftheInsecti
cideandHerbicideCommitteethat

1workbecontinuedonamanualpublicationon
insecticidesandherbicidesusedinmosquitocon
trolandthat
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2aspecialstudyofbothstateandfederalregula
tionsastheyrelatetomosquitocontrolbemade
andtheresultsreportedforactionorinforma
tion

WDonaldMurray
DavidEReed

BryanTWhitworth
MerrillAWood

GordonFSmithChairman

REPORTOFTHESOURCEREDUCTION
COMMITTEE

TheSourceReductionCommitteeheldthreemeet

ingsthisyear
Manydistrictshaveshiftedmoreefforttodairy

draincontrolinthelastfewyearsThisemphasison
dairydraincontrolbroughtoutthelackofinforma
tionavailableontheseproblemsThereforetheCom
mitteeseffortsthisyearhavebeendirectedtodairy
drainswithdiscussionsatthemeetingsonmethods
ofhandlingtheseproblemsandtheviewingofKoda
chromeslidestoillustratepertinentpoints

The1961SourceReductionPapersstressingmos
quitocontrolindairydrainswerepublishedanddis
tributedtoallCMCAmembers

ThisCommitteeissponsoringasymposiumtobe
presentedthisafternoononadministrativepolicyand
methodsofdevelopingasourcereductionprogram
Wehopetodevelopanopendiscussionatthissym
posiumwhichwillclarifysomeofthemorecontro
versialpointsinsourcereductionpolicy

ThisCommitteewouldliketorecommendthefol
lowingfor1962

1thataSourceReductionSeminarbesponsored
2thatthepublicationofSourceReductionPapers

becontinuedand

3thatcontinuedemphasisbeplacedondairy
drainproblemsandthattheBureauofVector
Controlbeencouragedtodevotesometimeand
researchfacilitiestothisproblem

MauriceVBrown

FACompiano
ELGeveshausen
RayMcCart
DAMerritt
VaughnJMiller
DennisRamke

WilliamReilly
CalvinRourke
HaroldDTownsend
CoyWorden
GeorgeRWhittenChairman

REPORTOFTHERESOLUTIONSCOMMITTEE

ThefollowingresolutionswerepresentedbyHar
oldFGrayChairmanoftheResolutionsCommittee
dulysecondedandunanimouslycarried
1ThattheAssociationexpressitsgratitudetothe

SanMateoCountyMosquitoAbatementDistrict
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Districtforitsassistanceinthearrangementsfor
thisconference

2ThattheAssociationexpressspecificthanksto
CDonaldGrantManageroftheSanMateo
CountyMosquitoAbatementDistrictforhishelp
intheconferencearrangements

3ThattheAssociationexpressitsthankstoWillys
MotorsIncforitsassistanceintheHospitality
Hour

4ThattheAssociationexpressitsthankstoDur
hamChemicalCompanyforitspartinfurnishing
acoffeebarfortheconference

5ThattheAssociationexpressitsappreciationto
allexhibitorsfortheirassistanceinassuringthe
financialsuccessoftheconferenceaswellasfor
theirpartinpresentingproductsofinterestand
valuetotheconference

6ThattheSecretaryoftheCaliforniaMosquito
ControlAssociationsendaletterofappreciation
totheappropriateofficeoftheUniversityofCali
forniafortheparticipationoftheUniversity
facultyintheprogramoftheconference

7ThattheAssociationexpressitsappreciationto
theVillaHotelforitscooperationandtheexcel
lentarrangementsandfacilitiesfortheconfer
ence

8ThattheAssociationexpressitsappreciationto
theLocalArrangementsCommitteeforitspartin
developingtheconference

9ThattheOrangeCountyMosquitoAbatement
DistrictandJohnGShanafeltJrbethankedfor
theirpartinprintingtheconferenceprogram

10ThataletterofappreciationbesenttotheDirec
torStateDepartmentofPublicHealthexpressing
appreciationfortheparticipationofmembersof
theStateDepartmentofPublicHealthinthecon
ferenceprogram

REPORTOFTHENOMINATINGCOMMITTEE

GardnerCMcFarlandChairmanoftheNominat
ingCommitteepresentedtheslateofofficersproposed
bythatcommittee

President
PresidentElect
VicePresident
PastPresident
SecretaryTreasurer
TrusteeMember

JohnHBrawley
DavidEReed

JDWillis
LRBrumbaugh

WDonaldMurray
MarionCBew

OscarLoppmovedsecondedbyWilliamRusconi
andunanimouslycarriedthatthenominationsbe
closedandthatthesecretarybeinstructedtocasta
unanimousballotfortheofficersrecommendedbythe
NominatingCommittee

RegionalRepresentativesselectedbytheirrespec
tiveregionsare

SacramentoValleyRegionKennethGWhitesell
CoastalRegion CDonaldGrant
NoSanJoaquinValleyRegion OscarVLopp
SoSanJoaquinValleyRegionRichardFFrolli
SoCaliforniaRegion NormanFHauret



COORDINATINGAIRCRAFTWITHGROUND

EQUIPMENT

CEOWENS

FresnoWestsideMosquitoAbatementDistrict

AstheFresnoWestsideMosquitoAbatementDis
tricthashadonlythreeyearsofmosquitocontrolop
erationsexperienceitisstillundergoingsomegrow
ingpainsTheDistricthasanareaof1325square
milesandis70mileslongfromnorthtosouthThe
majormosquitoproducingareascoverabouthalfthe
Districtandarelocatedprimarilyalongthenorthern
andeasternboundariesThesesourcesinorderofim
portancearericedrainditchessloughspastures
alfalfaandduckclubs

TheFresnoWestsideDistrictisessentiallyarural
areaConsideringthesizeoftheDistrictandthesize
andintensityofthemosquitoproducingproblemthe
smallcitiesandthelimitedindustrialdevelopment
withintheareamakeforalowlevelofassessedvalua
tionandtaxsupportConfrontedwiththesecircum
stancestheDistricthastoworktowardspeedand
mobilityinmosquitocontrolThisiswhywehave
emphasizedtheuseofaircraftandmistblowers

Duringthesprayseasonsof1959and1960District
personnelhadtodependchieflyongroundequipment
withcontractaircraftassupportIn1961anairplane
waspurchasedThisresultedinsprayoperationsbeing
changedfromgroundequipmentsupportedbyair
crafttoaircraftsupportedbygroundequipmentIn
otherwordsin1959and1960contractaircraftwere
usedtospraylargeareasthatcouldnotbesprayed
bygroundequipmentwhereasin1961withtheavail
abilityofDistrictownedaircraftgroundequipment
wasusedinareasthatcouldnotbesprayedbyaircraft

ThemainsourcesthatweresprayedbytheDistrict
planewererice over19000acres pasturesduck
clubsalfalfaandlargesloughareas

Mistblowersandothergroundequipmentwere
usedinareasthatcouldnotbesprayedbyaircraft
Theseincludeddrainditchessmallsloughsriceseep
ageareascontainingdensevegetationareasaround
buildingsandunderpowerlinesandpastureand
alfalfasourcesoffiveacresorless

Eachoperatorisassignedaworkingzonethesize
dependingontheworkloadOperatorsworkunder
thedirectionofsupervisorypersonnelusuallydivision
inspectorsThedivisioninspectorisresponsibleforin
spectingbothbeforeandfollowingtreatmentAllmos
quitosourceswithineachoperatorszonearein
spectedIfaircrafttreatmentisindicatedarequestis
turnedintothefieldsupervisorwhoisresponsiblefor
coordinatingcontrolneedswiththepilotsschedule

ALTERNATESESSION

TUESDAYJANUARY30900AM

MOSQUITOCONTROLOPERATIONS

EUGENEEKAUFFMANPresiding

Fromtimetotimetheseairsprayrequestsarechecked
backbythefieldsupervisorordivisioninspectorsin
ordertoverifypriorityofneeds

OneproblemtheDistricthashadtofaceinitscon
trolprogramisthelackofadequateaircrafttocover
allmosquitoproblemsrequiringattentionThenum
berofairsprayrequeststurnedinbythefieldstaff
frequentlyexceedthatwhichcanbetakencareofby
oursingleaircraft

Anotherproblemhasbeenthatofobtaininggood
penetrationofairsprayatpresentapplicationrates
afterthefirstofAugustwhenriceandweedgrowth
begintoreachtheirmaximumIncreasingthevolume
ofliquidsprayinordertogettheinsecticidedownto
themosquitolarvaeslowsdowntheairsprayopera
tiontosuchapointthatcertainareasmaygoun
treatedWehavebeenworkingwiththepossibilityof
aircraftapplicationofgranularinsecticideThiswould
bedonebycontractaircraftWithanefficientground
crewtheDistrictownedaircraftandcontractaircraft
forgraiularapplicationswehopetobeabletosolve
whatwefeelisourpresentmajorprobleminmosquito
control

ORGANIZINGAIRANDGROUNDLARVICIDING
OPERATIONSFORMAXIMUMEFFICIENCY

TROYEARLES

TulareMosquitoAbatementDistrict

TheTulareMosquitoAbatementDistrictwas
formedin1943withanareaof160squaremilescover
ingthecityofTulareandsurroundingareaIn1948
theareawasincreasedto562squaremilesThefirst
Districtbudgetwasbasedona12taxrateIn1952
thetaxratewasincreasedto14supportedbya
16500Statesubventionfundforatotalbudgetof
86916duringfiscalyear195253Thegrossbudget
for196162basedona15taxratewithoutState
subventionwas183634

Thespeciesofmosquitoesthatconstituteourmajor
problemareAedesnigromaculisandAedesmelani
monbothofwhichhaveadaptedtotheirrigation
practicescommonlyassociatedwithagriculturein
TulareCountyandCulexpipiensquinquefasciatus
whichbreedsincesspoolsguttersfishpondsetc
Otherimportantspecieswhichoccurinthisareaare
Culextarsalistheprincipalvectorofencephalitisand
Anophelesfreebornthemalariavector

Afullscalesourcereductionprogramisworking
towardsthereductionoreliminationofmosquito
sourcesNumerousdrainageprojectshavebeenunder
takenwithequipmentownedandoperatedbytheDis
trictAD4tractorwithdozerbladeandcarryalland
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a99HAustinWesternroadgraderareavailabletothe
farmersatanominalfeeDuring1961theprogram
forimprovingdairywastewaterdisposalsystemswas
stressedAnumberofreservoirswereconstructedand
madeaccessibleforjeepsequippedwithpowerspray
erstomaintainlarvalandweedcontrolThesereser
voirswereconstructedlargeenoughtoaccommodate
thespecificdairyherdInmostcasesthesereservoirs
mustbepumpedoutatleasttwiceayearTheDis
tricthasavailabletothefarmera10inchhydraulic
pumpwhichcanbeoperatedfromthepowertakeoff
unitoneitherajeeportractorThispumphasbeen
usedextensivelythroughouttheDistrictandisavail
abletoallfarmershavingwaterdisposalproblems

TheDistrictrecognizesthefactthatsourcereduc
tionisalongrangeprogramItmuststillrelytoa
largeextentontemporarychemicalcontrolmethods
Ourchemicalcontrolisaccomplishedprimarilybythe
applicationofinsecticidesbyairplaneandhandmeth
odsdirectedagainstthelarvalstagesofthemosquito
Adulticidingisusedasasupplementwhenrequired
Duetothedevelopmentofresistancetochlorinated
hydrocarbonsin1953and1954theDistrictwasforced
tochangeinsecticidesItnowusesonlyorganophos
phorusinsecticidesparathionandmalathion

Duringthe1961seasontheDistricts562square
milesweredividedinto11zoneswithonemanas
signedtoeachWorkingonthetheorythatallland
underirrigationshouldbecheckedtwiceeachweek
theDistricthasdevisedwhatwefeelisaveryefficient
methodforcoveringeachzoneonaregularschedule
Eachzoneisdividedintothreepartsandgivenpriority
numbers12and3Startingthefirstpartoftheweek
onedayisspentineachareasothatonthefourthday
theoperatorshouldstartbackinArea1etcThefields
areinspectedandwhenfeasiblearesprayedbyhand
orpowerequipmentIfthefieldcannotbesosprayed
inareasonablelengthoftimetheDistrictownedair
planeisusedAirsprayrequestslipsarefilledoutby
theoperatorlandmarksaredesignatedandinforma
tionisgivenonbreedingareagenerallayoutoffield
andacrestobesprayedTheseslipsareturnedinto
theforemaneachnightTheforemanthengoesover
thefieldstobesprayedwiththeDistrictpilotand
jointlytheydeterminetheprioritystatusofthevarious
fieldsThepilotspraysonlythosefieldsdesignatedby
theoperatorsorforemanInordertocoveralargearea
asrapidlyaspossibleweusecentrallylocatedland
ingfieldstominimizeferrytimeEachlandingfield
hasloadingfacilitiessetuptometerinsecticidesand
waterintotheairplane

TheDistrictownsandoperatesaCallAirA5low
wingmonoplanepoweredbya150hpLycomingen
ginecapableofcarryingloadsupto100gallonsThe
dispersalequipmentissetuptofacilitatestandardiza
tionofourtypeofoperationTheDistricthasbeen
operatingitsownaircraftnowforthreeyearsIn
1959thefirstseasontheplanecovered50706acres
averaging1063acresperhourIn1960atotalof
71021acresweresprayedforanaverageof1343acres
perhourIn1961thetotalacreageandaverage
droppedslightlyduetothesmallerareasbeingflown
Totalacreagefor1961was67875withanaverageof
124acresperhourParathionhasbeentheprimary
insecticideusedtocombatmosquitoesbyairplane

Thismaterialisappliedattherateof10gallonsper
acreor01poundsperacreTheplaneisflownatalti
tudesof15to20feetgivingaswathwidthof66feet
Thedropletsizeisregulatedsothatitisrelatively
largeinordertominimizethehazardofspraydrift

Precautionsforsafetyinthehandlingandapplica
tionofallinjuriousmaterialsarestressedbytheDis
trictandallstandardsafetydevicesarefurnished

Futureplanstoimprovecoordinationofourspray
programincludethepossibilityofpurchasingalarger
typeofaircraftcapableofcarryingabiggerpayload
Loadingtimeandferrytimehavebeenvitalfactorsin
ouroperationsWefeelthatalargerplanewould
improvetheefficiencyofourairsprayprogramIn
theeventasecondplaneispurchasedwehopeto
retainourpresentunitforuseinsmalleracreages

ANAIRCRAFTCENTEREDLARVICIDING
PROGRAM

BURTONAFENTEM
MercedCountyMosquitoAbatementDistrict

Thefirstattempttocontrolmosquitoesonacom
munitywidebasisinMercedCountywasin1923
whenanareaof17squaremilesaroundtheCityof
MercedwasplacedintheMercedMosquitoAbate
mentDistrictIn1941theareawasexpandedto90
squaremilesandin1945theentirecountyof1995
squaremileswasformedintotheMercedCountyMos
quitoAbatementDistrictThefirstcountywidedis
trictbudgetin1946wasbasedonaINtaxratesup
portedbya40000Statesubventionfundforatotal
budgetof137500Thegrossbudgetfor196061still
basedona15taxratebutwithoutStatesubvention
was266156

Themosquitoeswhichcauseourmajorproblemsare
thefloodwaterspeciesAedesnigromaculisandAedes
melanimonwhichhaveadaptedthemselvestothe
irrigationpracticescommonlyassociatedwithagricul
turethroughoutMercedCountyOtherimportantspe
cieswhichoccurinlessernumbersareCulextarsalis
theprincipalvectorofencephalitisandAnopheles
freebornithemalariavector

Ourproblemareaconsistsofapproximately1700
squaremilesWhileeliminationofmosquitobreeding
sitesisourprimaryobjectiveandtheDistrictoper
atesasourcereductionprogramtoachievethisobjec
tiveitmuststilldependlargelyonthemoretempo
rarychemicalcontrolmethodsBecauseoftheexten
sivearearequiringcontroltheDistricthasfoundit
expedienttouseairplanesastheprincipalmeansof
dispensinginsecticidessupportedbygroundspray
equipmentOurchemicalapproachisIimitedalmost
exclusivelytolarvicidingsupplementedbyoccasional
adulticidingasrequiredAsaresultofresistanceto
thehydrocarboninsecticidesencounteredmtheearly
1950stheDistrictnowusesonlyorganophosphorus
insecticidesparathionandmalathionsupplemented
byasmallamountoflarvicidaloil

Duringthe1961seasontheDistrictoperatedfour
CallAirsprayplanesandrebuiltoneCallAirob
servationplaneThreeofthesprayplaneswereused
onafulltimebasisandonewasreservedforstandby



tosupplementtheotheraircraftwhentheworkload
becameexcessiveAllsprayplanesarestandardized
forefficiencyofoperationWeemploythreepilots
andanAandEmechaniconafulltimebasisThe
mechanicperformsthemaintenanceworkonallofthe
planesandalsoservesasastandbyspraypilotAll
airplanemaintenanceincludingmajoroverhaulis
performedintheDistrictsshopTheplanesarebased
atstrategicallylocateddepotstominimizeferrying
TheDistrictoperatesfromfiveairstripsandmaintains
loadingfacilitiesateachTheseonemanmixingand
loadingfacilitiesoperateonasiphonprincipleutiliz
ingwaterpressuretosuckameasuredamountofcon
centrateintothedeliverylineinwhichthefield
strengthsprayismeteredintotheplane

Oneofthemajorfunctionsofthegroundsurveil
lancegroupistoindicateonmapsthespecificmos
quitoproductionareastobetreatedbytheplanes
Groundsurveillancealsoincludesevaluatingtheef
fectivenessofinsecticideapplicationsbothfromthe
airandfromthegroundTheaerialoperationisunder
thesupervisionoftheChiefPilotwhocoordinatesthis
servicewithgroundsurveillanceactivitiesBecause
ofthelargeareacommunicationsbetweenthevarious
operationalgroupsareofextremeimportancetothe
efficiencyofourprogramThiseffectivenessof
communicationsthroughouttheDistrictisachieved
throughtheuseoftentwowayradiounits

TheoverallprogramoftheDistrictisbasedpri
marilyuponalarvicidingapproachbutattimeswe
finditnecessarytousetheplanesalsoforadulticiding
Eitherparathionormalathionisappliedbyairspray
dependinguponthesituationParathionisappliedat
therateofonegallonperacreor0075poundsper
acreMalathionisalsoappliedattherateofonegal
lonperacrebutat0375poundsperacreTheseap
plicationratesareeffectiveinthisDistrictsincere
sistancetothesechemicalshasnotbeenexhibitedThe
sizeofthespraydropletsiskeptrelativelylargeto
minimizethehazardofspraydriftInspiteofthe
recentstringentlegislationregardingsprayresidue
tolerancestheDistricthasnotbeenchargedwithany
lossresultingfromexcessivesprayresidueonany
croporanimalandnocaseofhoneybeekillhasbeen
broughttotheattentionoftheDistrictAsaresultof
closecoordinationbetweentheDistrictandtheCounty
FarmAdvisorsofficewereceivedclearanceforour
chemicalprogramInagenerallettersenttothedairy
menofthecountythedairyFarmAdvisorpublished
thefollowingstatementregardingoursprayprogram
Theverylowconcentrationofparathionandmala
thionusedwillnotinjureyourlivestockorgetintothe
milksupply

TheDistrictstressessafetyinallphasesofitsopera
tionandprovidestheusualsafetydevicessuchasrub
berglovesgogglesrespiratorsandprotectivecloth
ingShowersarelocatedatallloadingfacilities
Cholinesterasebloodtestsconsistingofredbloodcell
countandplasmareadingaremadeatintervalspre
scribedbytheCountyHealthOfficer

TheDistrictownsalltheaircraftitoperatesThis
isextremelyadvantageoustotheDistrictsoperations
sincetheplanesarealwaysavailableforuseasneeded
Itisalsopossibleforustotreatbothlargeandsmall
areaseconomicallyeventofieldsofoneacreorless

ForoperationalpurposestheDistrictisdividedinto
ninezoneseachofwhichisunderthesurveillanceof
agroundcontroloperatorTheplanesoperatefrom
fiveairportsstrategicallylocatedwithintheDistrict
sothatferryingtimetoanyspecificjobisatamini
mumAllnecessarydepotfacilitiesareinstalledat
eachairfieldThisfacilitatescompletecoordination
betweenthegroundsurveillanceorganizationandthe
aerialservices

Weareplanningtoincreasetheefficiencyofthe
airoperationsbyinstallingtwowayradiosinall
planesagaincoordinatedwiththegroundunitsWe
arealsoinstallingineachplaneameteringdevice
whichwillmeasuretheamountofinsecticideapplied
oneachindividualsprayjobTheavailabilityofa
granularinsecticidedispensingdevicewhichcanbe
adaptedforuseonourplanesisbeinginvestigated
Weintendtoinstallagranulardispenseronatleast
oneplaneassoonassuitableequipmentcanbe
locatedWearecontinuallyattemptingtoimproveall
phasesofourairoperationssuchasimprovementof
insecticidehandlingfacilitiesbetterplanningtore
duceferryingtimeandincorporationofanyother
measuresdesignedtoreducetheapplicationcostper
acre

ItisrecognizedthatMercedCountyrepresentsone
ofthemostseveremosquitoproductionareasinthe
entireStateOnthebasisofcostanalysesallmosquito
sourceswhichwecontrolbyaerialoperationsarebe
ingtreatedeconomicallyConsideringthelimitedbud
getonwhichtheDistrictoperatesthisisadeciding
factorintheoveralleffectivenessoftheprogram

MOSQUITOPROBLEMSASSOCIATEDWITH
URBANDEVELOPMENT

JACKFOWLER
SacramentoCountyYoloCountyMosquitoAbatement

District

TheSacramentoCountyYoloCountyMosquito
AbatementDistrictisalargeprogramItextendsacross
theheartoftheSacramentoValleyfromthefoothills
oftheSierraNevadatotheCoastRangeAlargeper
centageofthewatersoftheStateflowthroughour
DistrictWith8incorporatedcitiesandnumerous
populoussectionsoururbanproblemisofmajormag
nitudeInadditiontheagriculturaleconomyincludes
extensiveacreagesofriceandpermanentpastureadja
centtolargecommunitiesInexpensiveabundant
waterassuresthecontinuationoftheseirrigatedcrops
Thetwoprimarymosquitospeciesofourcountiesare
thevectorsofencephalitisandmalariaandhousing
developmentsmoveclosereachyeartomajorcrop
areas

Letmesingleoutoneurbanareawecallthebed
roomofSacramentowhichliesnorthoftheAmeri
canRiverThisisthefourthlargestunincorporated
urbanareaintheUnitedStatesInthissectionhard
panandresultingpoordrainageexistsYouhaulinfill
ifyouwantalawntoplantatreeyoublastSeptic
tanksdramontopofthegroundTodateinthisarea
alonetherearenow12countysanitationdistrictsa
growthof10sanitarydistrictsinthelast14years
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Planningis5to8yearsbehindactualsubdivision
developmentIn1949wehad4controlzonesinthis
areatoday11controlzonesareneededbecauseof
theincreasedproblemsIn1947ourtotalpopulation
was293200Todayourpopulationisover600000
Inthissalveperiodservicerequestsjumpedfrom605
peryeartomorethan2201thispastseason ahigh
percentageoftheseturnupapremisemosquito
source

Thenearestricefieldsarewithinonemileofresi
dentialsectionsbutwiththesubstantialflightrange
ofourvectormosquitoesevensourcesinPlacer
Countytothenorthcontributehugenumbersofmos
quitoesintooururbanareas

Accesstomanylocalsourcesisanincreasingprob
lemManyareinnarrowpubliceasementsAccessis
oftenthroughthesideyardoralongthebackfenceto
reachthesesourcesAsnewsubdivisionsmoveoutinto
sylvansettingsmanbringshismosquitoproduction
withhim

Oneroadcampcrewusedtokeepupwiththeditch
cleaninginournorthareanowtherearetwocrews
Anotherdifficultsituationforustocopewithisciti
zensusingthesecommunitydrainsfortrashdisposal
Withinhoursafterdebrisishauledawayfreshpiles
ofgrassclippingscastoffappliancesoldlumberand
discardedtoysbegintoclogthedrainsLarvicide
controlisseriouslyhamperedevenforamanonfoot

Sourcesnotpreviouslymentionedincludeidlefood
vatsatfoodprocessingplantsfirebarrelsinevery
lumberyardandmouldingandpencilfactorylow
riverseepageareasinresidentialsectionslogponds
goldfishpondstubetestingtanksatservicecenters
rainbarrelsoxidationpondsatsewageplantsceme
teryvasesswimmingpoolsearlyintheseasonand
septicstanksanddrains

Whenoneconsidersthefactthatmorethan90gof
mosquitosourcesinCaliforniaaremanmadeitis
possibletoappreciatetheadditionalproblemscreated
byurbandevelopmentEvenwithmajorimprove
mentsincludingconcretelineddrainscurbsandgut
tersanduseofnaturalisticmethodssuchasGam
busiafishplantingthreetimesasmanycontrolopera
torsarerequiredinareasthathavebecomeurbanized

MOSQUITOCONTROLANDTHEURBAN
SPRAWLINMARINCOUNTY

HARRYLMATHIS

MarinCountyMosquitoAbatementDistrict

TheMarinCountyMosquitoAbatementDistrict
wasoriginallyformedforthepurposeofcontrolling
thesaltmarshmosquitoesAedessquanrigerandAedes
clorsalisTheyearwas1915themainequipmentwas
ashoveltheonlyinsecticidewasdieseloilthetrans
portationwashorseandbuggyThegoalwastoelimi
natethesourcesorkillthewrigglersPubliccontact
waspracticallynonexistentthetermCulisetawas
unknowndonsaliswascalledCvlexandmosquitoes
fromnonsalinesourceswerecompletelyignored

Althoughthebasicgoalhasremainedunchanged
theformermethodsofoperationsnomoreresemble
thoseusednowthanapairofrollerskatesresembles
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aRollsRoyceInfactthebridgeissogreatthatitwill
bemoremeaningfultocomparetodaywiththeyester
dayofaboutfifteenyearsago

Sinceourmainproblemhasbeensaltmarshmos
quitoesandsinceourmarshesareonarapiddecrease
beingfilledleveedetcithasoftenbeenthoughtand
saidthatourproblemsmustbelesseningallofthe
timeThecontraryistrueandthereasonsareneither
simplenorsingular

Yearsagomostmarsheswereeithercompletely
opentodailytidalactionorcompletelyleveedwith
fairtoexcellentdrainageditchesleadingtoautomatic
tidegatesNeithersituationisconducivetoAedespro
ductionTodaywiththegreatinfluxinhumanpopula
tionmanynewsuburbsarebeingbuiltonfilledmarsh
landThislandfillinginagreatpercentageofcases
willcoveronlyasmallpartofthemarshanddueto
thegreatdesireforwaterfrontpropertythisfillingis
doneneartheoutletofouronceexcellentdrainage
ditchesThebuildersputinonlythatdrainagewhich
islegallyrequiredandthisisofteninadequateuntil
themarshiscompletelyfilledTheconsequencesof
thisareaoncelargewelldrainedfieldbecomesa
smallerfieldholdingwaterandmosquitoesatidegate
thatoncewaseasilyaccessibleformaintenancebe
comesatidegatewellprotectedbyhomesandfences
makingtheentranceofadraglineimpossibleanarea
thatoncewasdevoidofhumansbecomesapopulated
areawithpeoplelivingimmediatelyadjacenttoanold
marshwhichhassuddenlybecomeanewmosquito
source

Areasthatoncehad20ormoreAedesbypantsleg
countin30secondsarenowbeautifulandexpensive
tractsWhilethatnumberofmosquitoeswouldbe
intolerableinapopulatedareaitmayberegardedas
negligibleiftheareaisuninhabited

NoneoftheareaadjacenttotheMarinCounty
MosquitoAbatementDistrictisunderorganizedmos
quitocontrolHomesinthisCountyusedtobealmost
entirelyinthehillsofMarinwheredrainagewasnever
aproblemWithmasshomebuildingtakingplacethe
movementisintotheflatmarshlandswhichlends
itselfmoretothestereotypehomesoftodayssuburbs
Twonewsubdivisionshavebeenstartedjustwithin
theDistrictboundariesOutsidearethousandsof
acresofuncontrolledmarshesWehavebeenpar
tiallycontrollingthesemarshesafterourownaredone
butnowtheymaybecomeasimportantasourown
area

Acdesisnottheonlygenusaffectedbythepopula
tionboomCiilcxpipienshasfoundanewhomeunder
somebuildingserectedonthefillofoldmarshesTypi
calisanewdeluxemotelItisbuiltonpilinginmarsh
fillandhasaconcreteslabfoundationRecentlythe
groundhasshrunkawayfromtheslableavingdepres
sionsandhollowswhichcatchandholdlawnwater
etcThishasledtoCpipiensproductioningreatnum
bersandaverydifficultsituationtosprayManyhomes
havedevelopedthissameconditionbutonasmaller
scaleWhenanexcessivenumberofhomesarecon
frontedwithadultmosquitoesthejoboflocatingall
ofthesourcesbecomesaveryarduoustask

Manycreeksthatoncewerecompletelydrybymid
summernowarebedsholdinghundredsofisolated
pocketsofwaterThisiscauseddirectlybythegreatly



increasednumberofpeoplewateringlawnswashing
carsetcTheresultsareobviousmoreCulexand
Culisctaproductionconsequentlymorelarviciding

Althoughmanynewhomesarebeingbuiltinour
woodedareasveryfewtreesarecutintheprocess
Treesareathingofbeautythereforetheyareleft
growingallaroundhomesthroughporchesandsome
timesthroughthehouseitselfItcannotbeclaimed
thatAedcssierrensishasbecomemoreabundantbut
peoplehavebeenmovingintotreeholemosquito
areasAlongwiththismovementthemosquitotoler
anceleveloftheinhabitatntshasdecreasedFifteen

yearsagowhenmosquitoeswererelativelyprevalent
weaveragedabout200servicerequestsperyear
TodayonaMondayfollowingawarmweekenditis
notuncommontoreceivewellover100callsinone

dayInspectionsshowanaverageof08mosquitoes
observedper20minutechecksinidealwoodedareas
onwarmeveningsThisaverageisderivedfromin

spectionsintheareasproducingthemostcallsThese
figuresindicatethelowleveloftoleranceamongthe
newerpopulaceOneareainMaringenerallyhasmore
mosquitoesflyingthananyotherinhabitedareayet
weaveragefewerservicerequestsfromtherethanal
mostanyothertownThisareaconsistspredominantly
ofoldtimersinalocationwherelittlenewdevelop
menthastakenplace

Inbriefourmosquitopopulationhasgreatlyde
creasedbutthenumberanddiversityofsourceshas
increasedtremendouslyAsaresultweareconfronted
withawiderrangeofspeciesrequiringsharpercon
trolprecisionandefficiencyFortunatelyalongwith
onincreasingpopulationcomesanincreaseinassessed
valuationmakingfundsavailableforbettermaterials
andequipmentandforthedevelopmentofimproved
techniquesInotherwordswithurbanizationonecan
expectnewproblemsaswellasthemeansforanswer
ingthoseproblems



MrBrawleyWehaveaprovisioninourByLaws
whichenablesustoawardanHonoraryMembership
toanyindividualwhohasperformedoutstanding
serviceintheinterestofmosquitocontrolinthe
StateofCaliforniaorelsewhere In1955Harold

FarnsworthGraybecameourfirstHonoraryMem
berIn1960StanleyBarronFreebornnowdeceased
becameoursecondHonoraryMemberTodaywe
arepresentingourthirdHonoraryMembershipI
callonourfirstHonoraryMemberourseniorstates
manHaroldFGraytointroduceourdistinguished
guestforthebenefitofthosewhomaynotknow
him

MrGrayPresidentJohnandfellowmembersthis
isadistincthonortomeforthereasonthatthe
gentlemanIamabouttointroducehasrootsthat
gobacktosomewhatthesamesourceasmyown
HewasborninalittletowninCaliforniaknownas
Beniciawhichalsohadthehonorofbeingthebirth
placeofbothmyfatherandmymotherToproduce
threesuchfinepeopleitmusthavehadsomereally
goodroots

HeisadoctorofmedicineHarvardHeisadoc

torofpublichealthalsoHarvardabitinarutat
thatpointForpracticallyallofhisprofessionallife
hehasbeenintheserviceoftheInternationalHealth
DivisionoftheRockefellerFoundationHehasbeen

sentallovertheworldandhasdonetremendousjobs
inthecontrolofmalariaandothertropicaldiseases
Thesewereoutstandingcontributionsbutbyno
meanshisonlyotheraccomplishmentsIcantrulysay
ofhimasofTennysonsUlysseshehas

becomeaname

Foralwaysroamingwithahungryheart
MuchhaveIseenandknowncitiesofmen
Andmannersclimatescouncilsgovernments
Myselfnotleastbuthonoredofthemall

Idontbelievethereisamalariologistortropical
diseaseexpertofanyimportanceinthelasthalfcen
turythathedidnotknowintimatelyandonthe
mostrespectedtermsHehaswrittenagreatdeal
OneofhisbooksIconsidertobeaclassicinmedical
literatureaperfectlyfascinatingbookwhichevery
oneofyoushouldreadItisentitledMalariain
EuropeItdidmuchtounravelthemaculipennis
complexinEuropeandtherelationshipofitsvarious
subspeciestothetransmissionofmalariaInaddition
tohisworkinEuropehehadalongexperiencein
SouthAmericaHehasbeenatrustedadvisorto

manypeopleinthefieldofpublichealthandmany
governmentsandorganizationshavehonoredhim

ForsometenyearshewastheEditoroftheAmeri
canJournalofTropicalMedicineandHygienewhich
heraisedtoahighstandardofscholarshipandin

FOURTHSESSION

TUESDAYJANUARY30130PM

PRESENTATIONOFHONORARYMEMBERSHIPTODRLEWISWHACKETT

JOHNHBRnwLEYPresiding

1959hewasPresidentoftheAmericanSocietyof
TropicalMedicineandHygiene

Onlyinrecentyearssinceheretiredfromthe
RockefellerFoundationhashebeenabletosettle
downLivinginBerkeleyduringthistimefrom
1952to1960hewasaTrusteeoftheAlamedaCounty
MosquitoAbatementDistrict
Icouldgoonandontellingyouindetailofthe

careerofthisgentlemanbutIhavenointentionof
tryingtogildthelilyortopileOssaonPelionHis
workswillberememberedIthinkaslongasthere
ismedicineandaslongasmentrytocontrolhuman
diseasesAtthepresenttimeIamtryingnotonlyto
introducehimbutalsotopayareturntributeof
thankstohimashewasthemasterofceremonies
whenyouweresogoodtomeontheoccasionofmy
receivingyourHonoraryMembershipatLosAn
gelesin1955

Awonderfulpersonagreatscientistarealhu
manitarianIpresentDrLewisWendellHackett

MrBrawleyItgivesmegreatpleasuretopresent
toyouthiscertificateofHonoraryMembershipin
theCaliforniaMosquitoControlAssociationCon
gratulationsDrHackett

DrHackettThankyouverymuchThisisadis
tinctionofwhichIamveryproudandforwhichI
amverygratefulAfterlisteningtoHaroldGrays
poeticintroductionIalmostthinkIdeserveitIam
remindedoftheoldprofessorwhohadagraduate
studentcometocongratulatehimonbeingmade
ProfessorEmeritusofhisuniversityThegradsaid
Ithinkyoushouldhavebeenmadeemerituslong
agolWellitjustturnsoutthatIhavebeenwriting
abookonthevariousaspectsofmalariacontroland
otherdiseasesItoccurredtomethatthegreatpro
gressthegreatforwardadvancebegantotake
placeafterIretiredandsoIamsuretheremay
besomeconnectionbetweenthesetwothingsHow
everInoticethatthemalariologistandthestudent
ofmosquitobehaviorhavenotbeeneliminatedby
DDTtheyhavenotbeeneradicatedThisreminds
meagainofthisoldprofessorThegradsaidtohim
IseethatthisisexaminationtimeIntalkingto
someogthestudentsoutsideIfindthatyouare
askingthesameoldquestionsTheprofessorre
pliedWellyesTheproblemsremainthesame
Itstheanswerswhichkeepchanging

Thinkingovermycareersometimesyouseestatis
ticsinpublichealthjournalsabouthowmanylivesare
savedbypublichealthmenWehavetodefendour
selvesinsomewayandthatisagoodwaytoboost
ourreputationsThinkofthethousandsoflivesthat
IprobablysavedThatremindsmeoftheyoung
ladywhowentonatransatlanticlinerandkepta
diaryOnthefirstdayshewroteThisisafineship
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andthereare600passengersIwasinvitedtodine
attheCaptainstableOntheseconddayshewrote
TheCaptaininvitedbeontothebridgeOnthe
thirddayshewroteTheCaptainmadeimproper
advanceswhichIsternlyrepudiatedHehasthreat
enedtosinktheshipifIdonotyieldtohisde
mandsOnthefourthdayshewroteIhavesaved
600lives

Iwanttothankyouagainforthiswonderfultri
butewhichIshallkeepfortheremainingfewyears
ofmylifeandbequeathtomyson

MrBrawleyBothDrHackettandMrGrayhave
contributedimmeasurablytoourknowledgeofmos
quitobornediseasesandmosquitocontrolandwe
aredeeplyindebtedtothem

Werealsoindebtedtoanothergroupofpeoplewho
aredevotingtheirtimeandtheirenergiesasapublic
servicetotheircommunityImspeakingofthetrustees
ofthelocaloperationalprogramsTheyhavemany
problemsmanyquestionsandmanythoughtscon
cerningnotonlytheirrespectiveprogramsbutalso
theAssociationaswellThisafternoonwearegoing
totrytobringsomeofthesequestionsandsome
answersbeforeyouOurmoderatorforthisdiscus
sionisthePresidentoftheBoardofTrusteesofthe
SutterYubaMosquitoAbatementDistrictandthe
trusteerepresentativeontheBoardofDirectorsof
theCaliforniaAssociationMrMarionCBew

MrBewThankyouMrPresidentFollowingtwo
suchillustriousgentlemenasDrHackettandMr
Graytheiraccomplishmentsseemtomakeoursrather
palebycomparisonWedohaveafewproblems
thoughandwehaveaboutanhourandtwentymin
utesforourfourspeakerstobringtheseintofocusand
togiveusthebenefitoftheirexperiencesOurfirst
speakerwillbeFredDeBenedetti

HOWDOESTHECALIFORNIAMOSQUITO
CONTROLASSOCIATIONSERVETHE

TRUSTEESOFMOSQUITOABATEMENT
DISTRICTS

FREDDEBENEDETTITrustee
SanJoaquinMosquitoAbatementDistrict

WithinthefewyearsduringwhichIhavehadthe
pleasureofattendingyourmeetingsIhavebeenliter
allyamazedattheprogressthathasbeenmadeby
theCaliforniaMosquitoControlAssociationYouhave
gonealongwayinthisbrieftimeTodaywecansit
downatthecommontableandshareourideasour
experiencesandourplansandfromthisweareable
todevelopsounduniformworkingprogramsIused
tothinkthatourswastheonlydistrictandIwasnt
particularlyinterestedinwhattheotherdistrictswere
doingFortunatelythisattitudehasbeenreplaced
byadesiretoworktogetherandwehavelearnedthe
valueofpoolingourthinkingThroughtheCMCA
wehavecome uwithauniformpatternofoperations
fromoneendoftheStatetotheotherItisadynamic
programanditisdoingthejobAsweallknow
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howeverwithincreasedpopulationexpandingin
dustryandmoreandmorelandcomingunderirriga
tionthejobyettobedoneisevenbigger

Thoseofuswhoaretrusteeshaveonlyonethought
inmindtodothebestjobpossiblewiththetaxpayers
dollarItisassimpleasthatWewantthejobdone
effectivelyandeconomicallyMostofyoutrustees
wereappointedbecauseyoualreadyhaveareputation
ofservingyourcommunitieswellYourboardof
supervisorsorcitycouncilpointedyououtandsaid
Thisisthekindofmanwewanttorepresentusin
thisparticulardepartmentasatrusteeImproudof
thefactthatIserveasatrusteeIthinkallofus
shouldbeOurmanagerandhisstaffdothejoband
wegetthecredit

Withallourcoordinationandplanninghowever
onceinawhilewemakeamistakeThroughthe
CMCAweprofitbyeachothersmistakesSome
bodydownthelinesaysDontdothiswevetried
itanditdidntworkBythesametokenwecanshare
newinformationandthoseideasthatdidworkI
couldgiveyoumanyillustrationsofthisbutyouve
heardthemallbefore

Asatrusteeandfrommyownpersonalobserva
tionsImightmentionsomeofthethingsthatarent
beingdoneatleastnotadequatelyThepersonthat
youreresponsibletoisJohnQCitizenwhopaysthe
billAlltoofrequentlyhedoesntknowyoufellows
andhedoesntknowmeHesonlyinterestedinthe
taxrateandwhetherthejobhasbeenaccomplished
Whereatonetimehehadathousandmosquitoesin
hisbackyardandtheywereacceptedtodayifhehas
halfadozenyouhearaboutthemPeopletakethings
forgrantedTheydontknowwhatyouredoingSome
ofthemdontcareTheyjustwantresultsandthey
dontwanttospendanymoneyThepointIammaking
isthatweareveryshortinonethingandthatispub
licrelationsLetthepeopleknowwhatyouredoing
IfyoudonttheyllcriticizeTheymaynevergive
youanycreditbuttheyarecertaintocriticizeif
thereisanopportunityThebestillustrationIcan
giveyouisalittlearticlethatcameoutofWashington
afewdaysagoMilkconsumptiondropsinthe
UnitedStatesAndwhyhasitdroppedOnereason
isthatpeopleareafraidtodrinkmilkbecauseofthe
insecticidesusedonforagecropsTheyknowthat
weuseinsecticidesbuttheydontknowaboutall
theprecautionsbeingtakentoeliminateallpossible
hazardsThisisoneplacewhereagrouplikethe
CMCAcouldaccomplishevenmorethroughbetter
publicrelationsIcouldgiveotherexamplesbutwill
stopherewithafinalrecommendationthatyouletthe
publicknowwhatyouaredoing

SpeakingasatrusteeIthinkthattheAssociation
isdoingawonderfuljobWehaveafinegroupof
managersandtrusteesIwouldliketoseeanextension
oftheideaofaTrusteesBreakfastIikewehadthis
morningwherewecansitdownoveracupofcoffee
andsayHeyJoewhatdoyoudoaboutinsurance
HowmuchdoyounayyourmanagerWheredo you

getyourseasonalhelpThesearejustafewofthe
thingsthatareonourmindsastrusteesthatcanbe
resolvedthroughouractiveparticipationintheAs
sociationThankyougentlemanMrChairman



arecomprehensiveverywellpreparedreportsThe
entomologisteveryonceinawhileshowsuscolored
slidesofvariousareasofourCountytheproblems
theyarefacingorthosetheyhavelickedandthe
cooperativeworkwithFloodControlDistrictsSo
wedonthavetogooutandobserveeveryproblem
firsthandtoknowwhatisgoingonTheproblems
arereviewedforusandwecanreadaboutthem
Fromthiswecanapproachtheproblemofpolicy
makingintelligentlyWealsoapprovebudgetingsal
ariesandotherfiscalmattersIncidentallywedont
hireanybodyThatsthefunctionofourManagerA
managershouldhavecompleteauthoritytohireand
fireandtooperatethedistrictwithoutunnecessary
interferenceItisourfunctiontobackhimun

Whenthemanagerortheentomologisthasdif
ficultcasestodealwithinworkingwiththepublic
weshouldbeavailabletobackhimupwhereheneeds
supportEveryonceinawhileduringthepast10
yearsthatIvebeentherewehavefounditnecessary
tohaulsomerecalcitrantindividualinandtalkto
himPriortothisMrKimballourManagerpatiently
explainstothesepeoplethattheycannotcreateor
maintainamosquitonuisanceandreviewsthelaws

governingusandgoverningthemIftheydontlisten
thenweaskthemtocomeinThenwhentheycome
before15or20peoplesittingveryimpressivelyata
tabletheyaremoreinclinedtodosomethingaboutit
Inthiswaywesupportthepositionsofthemanager

AlsoMrKimballfounditnecessaryononeocca
siontofireoneofourmenWellhejustthought
TheheckwiththeManagerImgoingtogotothe
BoardHecameinwithasadstoryandwefound
outthathewasallwetAgainwewereabletotake
apositioninsupportofourmanager

Thesearesomeofthemoreimportantfunctionsthat
Ifeelareaproperroleofamosquitoabatementdis
tricttrustee thankyou

MrBewThankyouSandyWecannowcall
fordiscussionofthesepapers

MrGrayTheproblemsofthetrusteeshavebeen
wellcoveredinBulletinNo4oftheAmericanMos
quitoControlAssociationThinkingbacktothetrus
teesmeetinginDisneylandlastyearIdontremember
asinglequestionthatwasunderdiscussionthatwas
notansweredoratleastthebasisforananswerpre
sentedinthisBulletinNo4AndIwouldurgeallof
youtrusteestoauthorizethepurchaseofenoughcopies
ofBulletinNo4OrganizationforMosquitoCon
trolsothateverytrusteecanhaveoneYoucanget
itfromTedRaleySecretaryoftheAmericanMos
quitoControlAssociationHeresabulletinpre
paredbycommitteesoftheAssociationwhosatdown
forseveraldaysandwentoverallofthethingswe
havebeendiscussingthisafternoonThereweretrus
teesengineersentomologistsanddistrictmanagers
onthecommitteeAt8200acopyitswellworththe
priceandwillbeofrealvaluetoeveryoneofyou
trustees
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SYMPOSIUMONADMINISTRATIVE
TECHNIQUESINSOLVINGPROBLEMSOF

SOURCEREDUCTIONINTRODUCTION

ROBERTHPETERSModerator
NorthernSanJoaquinCountyMosquito

AbatementDistrict

Thisyear1962marksadecadeofuseinCalifornia
ofthetermsourcereductionItisnowtheaccepted
referenceforpermanenttypemosquitocontroldi
rectedatenvironmentalchangebyeliminatingor
minimizingmosquitosourcesTenyearsagoatthe
TwentiethAnnualCICAConferencetheauthorand
EdgarASmiththenmanageroftheMercedCounty
MADmettoorganizeasymposiumonthissubject
andafterduediscussionagreedonthetermmosquito
sourcereductionInthatyearsProceedings1952
canbefoundthistermusedforthefirsttime

Needlesstosaythisbynomeansinfersthatthis
approachisonlytenyearsoldmerelythatthistermi
nologyhasnowbeenacceptedHoweverIamsure
thatsuchveteransasHaroldGrayErnestCampbell
andotherswhohavepreachedandpracticedmos
quitosourcereductionovertheirmanyinfluential
yearsareequallysatisfiedthatthistermisnotonly
understoodbutgenerallyappliedinCalifornia

Inperformingmosquitosourcereductionaspartof
aprogramitisinterestingtoconsidertheIegalbasis
authorizingthisdeparturefromtheroutinerepetitive
sprayactivitieswhicharemorecommonplaceinour
totalcontroloperation

OurMosquitoAbatementActfoundintheCali
forniaHealthandSafetyCodeissomewhatvague
relativetosourcereductionandthisapproachmust
beinterpretedfromthefollowinginclusions

DIVISION3

CHAP5ARTICLE4DISTRICTPOWERS
SEC2270

aTakeallnecessaryorproperstepsfortheex
terminationofmosquitoes
dIfnecessaryorproperinthefurtheranceof

theobjectsofthischapterbuildconstructrepair
andmaintainnecessarydikesleveescutscanalsor
ditchesuponanyland
kDoanyandallthingsnecessaryorincident

tothepowersgrantedbyandtocarryouttheobjects
specifiedinthischapter

InSec2276undertheabatementprocedureau
thorizationisgiventhemosquitoabatementdistrict
todirecttheownerto performanyworkthat
mayhenecessarytopreventtherecurrenceofbreed
ing Therebythislegislationapparentlyimplies
thatrepresentativesofthedistrictarequalifiedto
promoteactualchangeofenvironmentConsequently
byimpliedauthorityourmosquitoabatementagencies
haveinitiatedprogramsofmosquitosourcereduction
whichfollowthetrueintentofpublichealthpro
cedurenamelypreventivefunctionsaimedatenviron
mentalchangetoeliminateorreducetoapractical
minimumthemanyexistingsourcesofmosquitoes

Becauseofthefactthatmosquitosourcesareso
variableinsizeandlocationitisobviousthatasingle
approachormethodofaccomplishingthedesiredend



lifesuchaslegalaffairsaccountingbusinessprofes
sionalservicesgovernmentalproceduresscienceand
agricultureisdesirableinevaluatingprogramneeds
andinestablishingdistrictpolicyInpracticeitis
apparentthatmostofourdistrictboardsarerepre
sentativeofsuchacrosssectionofvocationsThis
wasmadeapparentattheAmericanIosouitoControl
AssociationmeetinglastyearatDisneylandwhen
membersinattendanceatthetrusteessessionreported
theirindividualoccupations
Ibelievethenextilnnortantfactorinboardbalance

liesinthevarianceofindividualsintheirwillingness
orabilitytoexpoundorconvincinglyexpresstheir
viewshenceonedominantpersonalitymightunduly
influencemanvmajordecisionscountertothejudg
mentofamajorityofcapablebutlessoutspokenmem
bersThisisanormaldevelopmentbutmaybe
considerablyoffsetbyselectionoftrusteeswhohave
shownawillingnesstoprofesstheirviewsOfcourse
onedominantvoicemightstillbethebestandwisest
onebutusuallyweencounteranotherimbalancethat
ofextremismineitherprogressiveorconservative
approachesWemustconfessthattherearetimesfor
bothandtheinterplayofchecksandbalancesoffered
bytheviewsofdifferentpersonalitieshelpserveto
keepthedistrictpoliciesandprogramonasound
basis

Notallmosquitoabatementdistrictstaketheinitia

tiveinrecommendingorsuggestingrepresentatives
forboardmembershiptoappointivebodiesalthough
itisfeltthatthemajorityofourdistrictsdosoto
someextentWithoutattemptingtousurpthepre
rogativesofthecitiesorthecountyboardofsuper
visorsitisofteninthebestinterestsofthedistrict
anditsresidentsforthedistricttoofferrecommenda

tionsonappointmentsThismaybeespeciallyim
portantwhereindividualsareknowntopossessthose
attributeswhichmightbestservetobalanceoutthe
previouslymentionedboardconstituency

Whenweturntotheconsiderationofattributes

desirableinonememberofourgoverningboardit
isthusintermsoftheboardasawholeandtobe

modifiedtherebyButthereisstillconsiderablelati
tudeforpresentingdesirablequalificationsofthe
individualindependentlyfromsuchmembership

Anappointeeshouldfirstofallhavethewilleven
desiretoservetheinterestsofthepublicforwithout
thishisparticipationattendanceandcontributions
willusuallyprovetobemoreofadetrimentthan
anaidtotheboard

Heshouldhaveawarenessoforfamiliaritywith
theconstituencywhichherepresentsknowingthe
landitspeopleanditseconomicssothathemayhe
guidedtoservetheirinterestsalongwiththoseof
thetotaldistrictindeterminingpolicyandexpendi
tures

Itwouldbedesirableforthetrusteetohaveafair

comprehensionofbusinessandpoliticalprocedures
soastoprovideabasisforevaluatingthemeritsof
expendituresprogramandpolicyHoweverusually
severalmembersofaboardhavequalificationsin
thesefieldsandmaybeexpectedtobalanceoutany
deficienciesinsuchconsiderationseventhoughit
entailsfrequentextradiscussion
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Thequorattributeofawarenessastodistrict

andboardactivitiespolicydeterminationsandthe
reasonsbehindthemthroughregularmeetingattend
anceandindividualperceptivenesscanconsiderably
aidthedevelopmentofconsistentpolicyandprogram
andhelptoavoidtimeconsumingrepetitivediscussion
orrehashing ofpreviouslyexploredlinesofaction

orreasoning
Statureisaqualityoftenresultingfromindividual

successfulachievementgivingoneasenseofselfas
surednesswhichatthesametimecarriesasenseof

responsibilitytohimselfandtoothersThisattribute
presentamongmembersofagoverningbodyserves
largelyasasafeguardagainstunreasonableorpre
cipitousactionbypromotingreflectionandtemper
anceuponrashproposals

Awillingnesstotakethetroubletobecomebetter
informedastotheactualtheoriesandpracticesof

mosquitocontrolthroughreadingmeetingsconfer
encesetcbyatleastsomemembersoftheboard
isnotonlydesirablebutimportanttotheresponsibility
ofevaluatingtheprogramandefficiencyofthedis
trictsoperationunderdirectionofyouradministrator
Atthesametimeaninformedboardisbetterableto
perceivethejustificationofanytechnicalprogram
mingorproposalsbyyouradministrator

Manyindividualtraitsofpersonalityorqualifica
tionsinvariousfieldsofknowledgecouldbecitedas
advantageoustoamembersserviceontheboardas
mentionedpreviouslyintheconstituencyoftheentire
boardMostgroupswillnormallypossessagoodva
rietyofbackgroundsandpersonalitieswhenfiveor
moremembersarepresentTheoneproblemtoavoid
wouldappeartobeextremismradicalorconservative
whetherinanindividualorincompositionofagroup
Tothisendthenaturalvarianceofindividualsso
longastheyarewillingtoexpressthemselveswill
servetokeepthedistrictonasoundcourse

WHATSHOULDBETHEFUNCTIONOFA
MOSQUITOABATEMENTDISTRICTTRUSTEE

ASANDYSTEINERTrustee
OrangeCountyMosquitoAbatementDistrict

MrChairmangentlemenandMrParliamentarian
IthinkthereisalittlemistakeIhavenotchosenthe

subjectWhatShouldbetheFunctionofaMosquito
AbatementDistrictTrustee Aftertheselastthree

speakersallthethunderhasbeentakenoutofmy
speechEverythingthatIhadplannedtosayabout
thefunctionsofatrusteehasalreadybeencovered
IamgladthatIdidnotprepareapaperbecauseI
didntknowwhattheotherpanelmembersweregoing
tosayandIfiguredsomethinglikethiswasgoingto
happen

WhatelsecanIaddPerhapsIamlefttoreview
verbatumthetechnicaldutiesofatrusteeNowI
didgounandnutonawhiteshirtandtiewhichI
veryseldomdoThisremindedmeofastoryabout
averywelldressedfellowarealfashionplatewho
wentintothedoctorandcomplainedofnotfeeling
wellHesaidMyearsareringingallthetimeThe



doctorlookedathimandsaidIcanseethatyour
eyesarebulgingrightoutofyourheadThisissome
thingseriousSohehadhimundressandheexamined
himandfinallysaidWellIthinkwearegoingto
takeyourtonsilsoutWellseeifthatwillhelpany
Thepatientmadegoodprogressinthehospitalso
thedoctordischargedhimHeimmediatelygotall
dressedupagainandbingoHisearsstartedringing
andhiseyeswerebulgingoutofhisheadagainThis
timethedoctorconcludedWellhavetotakeyou
rightbackandremoveyourappendixThisroutine
wentonuntiltheyfinallytookouteverythinghehad
tospareWhenhewasreleasedfromthehospital
forthelasttimeheagaingotdressedupinhisbest
clothesandyouguessedithisearsstartedringing
andhiseyeswerebulgingoutofhisheadThistime
thedoctorsaidWellIcantdoanythingmorefor
youIsuggestthatyoutakeyourmoneyoutofthe
bankbuysomeclothesandanewcarandgooutand
liveitupYoudonthavemuchlongertoliveSo
followingthedoctorsadvicehewentandordered
somenewclothesincludingsomenewshirtsTheman
measuredhisneckandsaid162 Nonohesaid
Ialwaysweara143shirtThetailorsaidNow
listenifyoudothatyoureyeswillbulgeoutand
yourearswillstartringingThatsthewayIfeel
whenacollaristight

NowforthisbusinessofbeingatrusteeIhave
alittletrailerparkdowninNewportBeachrighton
thebayAcrosstheroad thiswassometenyears
agowehadalotofmosquitoesandtherewasa
mosquitoproducingditchbehindmytrailerpark
Thereisalsoacityparkclosebyandtherewasdrain
agefromahillfromcesspoolsandfromnatural
springsSoIdevelopedapetitionandobtainedsigna
turesfrompeopleintheareaandwithitsenta
threateninglettertotheCountyHealthDepartment
withconiestotheCityCouncilandtotheMosquito
AbatementDistricttellingthemthatiftheydidnt
dosomethingaboutitIwasgoingtodothisanddo
thatandraisehellwiththemSoourmayorcalled
meinandsaidSandyItellyouwhatwelldo
WearegoingtoappointyouasatrusteeontheOrange
CountyMADboardSotheysentmeuntoSanta
AnatorepresenttheCityofNewportBeachWe
haventhadamosquitosince

Asforthefunctionsofamosquitoabatementtrustee
Ibelieveamanmustservetothebestofhisability
andconscienceapplyingthebestthathehastooffer
intermsofhisbackgroundandeducationIthink
oneofthemaindutiesasatrusteerepresentinga
largegroupofpeopleistosafeguardtheirbestinter
estsasanyotherpublicservantapolicemanorfire
manoranyoneinwhomthepublicputsitstrust
BeingataxpayermyselfImlookingoutforthe
interestofthepropertyownerandresidentssothey
willgetthebestpossiblemosquitoabatementforthe
moneyinvestedInmhappytosaythatourassessment
formosquitoabatementdownthereis0096lessthan

apennyper8100assessedvaluation
Anotherthingthatatrusteeshouldcloistoattend

boardmeetingsregularlyandgiveasmuchtimeas
hecanspareinattendingstateandnationalmeetings
Ihavefoundthatithasrepaidmetremendouslyfor
thetimeIhavetakenfromotherthingsIattended

myfirstCICAmeetinginBerkeleyin1952and
sincethenmywifeandIhaveattendedthreeorfour
oftheseStateAssociationmeetingsWehaveobtained
muchpersonalsatisfactionfromthisashumanbeings
andascitizensoftheseUnitedStatesIthasbeen
arealeducationtoparticipateinthismannerand
tobeexposedtotheseveryhighcalibermenwhom
wehavelistenedtoandmetpersonallyfromtimeto
timededicatedmenwithoutstandingeducationand
experienceTheinformationtheypassonatthese
meetingsthatwhichwewereabletograspisof
greatvaluetoallofus
IrecentlytoldafriendthatIwasgoingawayand

hesaidWherereyougoing ImgoinguptoSan
MateoOhwhatareyougoingtodoplaygolfup
there NoImgoinguptothemosquitoabatement
conferenceWhatthehellisthatWedonthave
anymosquitoesaroundhereAndIsaidWell
thatswhyImgoinguptoSanMateoThatsthe
reasonyoudonthaveanymosquitoesaroundhere
Wehaveamosquitoabatementdistrictthattakes
careoftheproblemIfwedidnthaveacontrolpro
gramyouwouldntbeabletogooutandplayagame
ofgolfYouwouldntbeabletogooutandhavea
glassofbeerinthebackyardwhenyougohome
becauseyoudbepesteredbymosquitoesIalso
gettelephonecallsfromtimetotimeTheycallme
upHeyareyouthemanthatsonthemosquito
abatementdistrictboardforNewportBeach Isay
YeahWellgetthosedamnedmosquitoesoutof
mybackyardoverhereComeonupandseewhat
youcandoaboutitWellIsayIhaveabsolutely
nothingtodowithchasingmosquitoesWehavea
mosquitoabatementdistrictstaffforthatpurpose
AndIgivethemthetelephonenumberThatsanother
functionofatrusteewithalittlereverseEnglish
onitAtrusteeshouldnottrytodothejobthathe
hashiredtrainedpeopletodoIhaveneverattended
aboardmeetingofanydistrictexceptourownI
havereceivedaliberaleducationinourshowever
andIthinkwehaveoneofthebestmosquitoabate
mentboardsinthebusinessIknowthatwehavea

verycapablemanagerandentomologistandIknow
thatthemosquitoproblemintheCountyofOrange
isunderexcellentcontrolAgainthefunctionofa
trusteeisnotthatofchasingmosquitoesbuttofacili
tatetheworkofthemanagertheentomologistand
ourmeninthefieldtoseethattheyhavetheequip
mentandthebackingnecessarytodoagoodjob
Idontknowhowtheotherboardsfunctionhow

everIwouldliketohaveanopportunitytovisitother
boardsandsitinonsomeoftheirmeetingsWebelieve
wehaveawonderfulorganizationTherearenow25
ofusontheOrangeCountyboardWehavenewcities
borneveryonceinawhileOnelustcameintobeing
alittlelessthanamonthagoandthenewcitycouncil
promptlysentsitsappointedrepresentativetoour
board

Ihavesomereportsherethatwillshowyouthe
wayourManagerpreparesouragendaHegivesus
thereportonallthepastmonthsactivitiesHegive
usacompletereportonallexpendituresofcourse
Healsogivesusacompletereportontheamount
ofcontrolworkundertakeninallsectionsoftht
CountythenumberofservicerequestsetcThese
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WHATWEDONTKNOWABOUT

IOSQUITOCONTROL

CARLWIULLERTrustee

TurlockMosquitoAbatementDistrict

Thisisreallyanimposingaudiencetospeakto
onwhatwedontknowaboutmosquitocontrol
especiallyafterthesessionwehadyesterdayAs
Istoppedtoconsiderwhatmightbesaidonthis
subjectandafterlisteningtothediscussionallclay
yesterdaywhichreferredfrequentlytowhatwedont
knowaboutmosquitoesandmosquitocontrolitoc
curredtomethatthebestwaythatIcouldmakethe
presentationherewouldbetosuggestthatyouread
thestatementswhichweremadebyMrGrantand
MrPeterswhentheyarepublishedintheProceed
ingsTheycoveredmostofthepointsthatImight
havemadeifIhadabroadertechnicalknowledgeof
thesubject

Thereisonequestionwhichhasoccurredtome
howeverwhichmayhaveabearingonwhatwe
dontknowaboutmosquitocontrolandthatisWhat
aretheyardsticksthatcanbeusedtodeterminethe
unitcostsofkillingmosquitoes Wegivealarge
amountofattentiontomethodsofmosquitocontrol
andthisiscertainlyimportanthoweveritseemsto
methatwecouldprofitmuchbyfurtherexploring
howeachaspectofthejobcanbedonemostefficiently
andeconomicallyIknowthattheseconsiderations
enterthemindofeverymanagerandeverytrustee
whohastoparticipateindevelopinganannualbudget
Iliketothinkthatweinourdistrictaredoingatop
notchjobandthatthishasalwaysbeentruebutit
wouldseemtomeperhapswehavemademistakes
inthepastthatotherdistrictshadmadeandrecog
nizedbeforeusormaybewehaverecognizedpast
mistakesthatothersaregoingtobemakingtomorrow
SoImwonderingifitwouldnotbepossibletoestab
lishsomecommonyardsticksthatcanbeusedto
analyzethemanagementtoolsnecessaryinorderto
doamoreefficientjobItseemstomethatinthis
particularareathereiscertainlyroomforfurther
progressWereallveryconsciousoftheproblemas
itaffectsspecialdistrictsWeweretoldyesterday
thatourpopulationisgoingtodoublein15years
andthatitwilldoubleagaininthenext25to30
yearsafterthatThepresentcompetitionforthetax
dollariscertaintogetmuchworseSomehowweare
goingtohavetotakecareofallthenewandincreased
needsandatthesametimemeetthesetaxdemands
withinourcollectiveabilitytopay

TheonequestionthereforethatIwouldliketo
leavewithyouisHowcanwedothejobthatneeds
tobedonewithaneverincreasinglevelofefficiency
sowecankeenpacewithrapidlychangingconditions
anddothiswithinthetighteninglimitationsofour
taxstructure Sincemysubjectiswhatwedont
knowaboutmosquitocontrolIobviouslydonthave
theanswertothisquestionIdothinkthequestion
isvitalhoweverandtheanswersaregoingtohave
tocomefromthisgroupThankyou

iIrBeteThankyouCarlWouldanyonecareto
elaborateorcononCarlsquestionHarold

youvebeeninthisalongtingeDoyouhaveany
ideasalongthisline

141rGrayIthinkIcaninpartansweronequestion
andthatisthatwehaveaprocedureknownascost
analysisamongbothengineersandaccountantsThe
principlesofcostanalysisarequitewellknownand
areatleastpartlyapplicabletotheproblemsof
trusteesInthiscasehoweverwearedealingnot
withcommoditiesbutwithlivingorganismsSome
timeswemaybeabletokillmosquitoesonthebasis
ofoneonemillionthofacentperindividualmos
quitoandsometimesthecostmaybeseveraldollars
permosquitosothiskindofcostanalysishasits
limitationsTherearetoomanyvariablestobecon
sidered

Thesecondquestionheraisedwasthatofthe
yardstickssocalledIthinkalldistrictscanby
usingsimpleaccountingmethodsestablishrelative
normsofcostsperlinealfootofinsecticideappli
cationcostperacreofsprayingaparticularmarsh
andcostperapplicationbyairplaneofatonof
insecticidecostperacreofsprayingetcbuteven
thereyouhavemanymanyvariableswhichlimit
themannerinwhichthesedatacanbeutilized
WithinanyonedistricthoweverIthinkitispossible
tocomparefromyeartoyearcertaindifferencesona
unitbasisEventhereitmustberememberedthat
youmayhaveentirelychangedconditionsfromyear
toyearthatwilllimitthevalueofthiskindofcost
accounting

WHATATTRIBUTESAREDESIREDIN
SELECTINGATRUSTEE

AHSAGEHORN

PresidentBoardofTrusteesSanMateoCounty
MosquitoAbatementDistrict

Althoughawidescopeofdesirableattributesmight
befoundinonetrusteeormoreeasilyprescribed
foranindividualitisquestionablethatthemany
desirablequalitiescouldbefoundinbalancedpro
portionwithinanyoneindividualNorisitneces
sarilydesirablethatallmembersofagoverningboard
besimilarlyblessedwithabalanceoftheseattributes
Itwouldthusappearthatasecondmajorconsideration
isessentialinresolvingthetitularsubjectiewhat
attributesaredesirableforrepresentationintheboard
constituencyasawhole

InalargeboardsuchastheOrangeCountyDis
trictwith25trusteesbalancedrepresentationofin
terestsandexperiencemaybemorereadilyachieved
thaninboardswiththeminimumof5trusteesAn
importantfactorinboardconstituencyisthecounter
balancingofdominantpersonalitiesorspecialinterests
inordertoavoidextremesofpolicymsuchanautono
mousgovernmentalbodyTobesureinagricultural
areasitisnormaltohavestrongrepresentationfrom
agriculturebutatthesanetimetheinterestsofother
businessessuburbanresidentsandprofessionalwork
ersshouldnotbeignored

Itisobviousthataboardconstituencyhavingknowl
edgeandexperienceinmanyphasesofcommunity
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wouldnotbeapplicabletoallagenciesAsaresult
emphasishasvariedamongthemosquitoabatement
agenciesastomannerorprocedureofmeetingthese
numeroussourcereductionproblemsBasicallyhow
eversourcereductionprogramsinCaliforniahave
fallenintooneofthethreefollowingapproaches
1legalapproach2negotiatedapproachprogram
withcontractedequipment3negotiatedapproach
withdistrictequipmentThesewillbediscussedin
thatorderbythespeakerswhichfollow

MOSQUITOSOURCEREDUCTION
THELEGALAPPROACHOFTHESOUTHEAST

MOSQUITOABATEMENTDISTRICT
GARDNERCMCFARLAND

SoutheastMosquitoAbatementDistrict

Sourcereductionasappliedtomosquitoesandother
vectorsornuisancespeciesbypublicagencieshas
onefundamentalcharacteristicthatoflegalauthority
basedinlawInterpretationanduseoflawmayvary
andbemodifiedbyvarioustechniquesThefactre
mainshoweverthatlawisthebasicfoundation
whichenablescompetentpublicagenciestomake
effectiveuseofvariouseducationalandcooperative
abatementprocedureswhichresultinvoluntarycom
pliancewithlegalrequirements

Asaresultthepublicinterestisproperlyprotected
withouttheneedinthegreatmajorityofcasesofre
sortingtothenakedletterofthelawInafewin
stanceshoweveritbecomesnecessarytouselegal
enforcementmeasuresThismaybetrueforanumber
ofreasonssuchashonestdifferenceofopinionobdur
acyacompletedisregardofthepublichealthand
welfareWhenfacedwithsourcereductionproblems
causedbythelasttworeasonsofnoncomplianceit
becomesnecessarytoinitiateappropriatelegalsteps
Thewordinitiateisusedadvisedlysincethesimple
firststepwillusuallybealltheactionthatisneeded

ProceduresfollowedbytheSoutheastMosquito
AbatementDistrictinsuchcasesincludeverbalnoti

ficationofsourcereductionmeasuresrequiredfol
lowedbywrittennotificationofissuesinvolvedand
directquotationoflegalproceduresthatwillbein
vokedineventofnoncomplianceAtthisstageofthe
caseeveryeffortismadetoenlistthemoralpressure
ofothergroupsincontactwiththeaffectedpartyThis
couldincludecityorcountyofficialsorrepresentatives
ofvariousdepartmentsofsuchagenciesOthercon
tactscouldincludetradeassociationsaffiliatedwithhis

particularendeavororindividualsinthesamelineof
activitywhohaverecognizedtherightnessofthe
necessarysourcereductionprogramIftheseap
proachesfailthenthestandardproceduresauthorized
bylawarefollowedTheseincludestepsfollowedin
conductingappropratehearingsandsubsequentsteps
asoutlinedinSections2271through2292oftheState
HealthandSafetyCodeOfcourseanumberofother
lawsorordinancesareavailableifneededforthepar
ticularcaseTheseincludenuisanceprovisionsofthe
HealthandSafetyCodeandvariouslocalcityand
countyordinances

Thequestionisraisedattimeswhetherornot

24

effectivelegalactioncanbetakenagainstpublic
agenciesthatcausemosquitonuisancesItwouldap
pearthatSection2289oftheHealthandSafetyCode
wouldauthorizecollectionoffundsformoneyex
pendedbymosquitoabatementdistrictsforcontrolof
suchnuisancesHoweveractualcollectionofsuch
fundsmightberatherdifficultifnotimpossibleOfin
terestisarecentLosAngelesCountyCounselruling
thatmaintainsthatSections2271through2273ofthe
HealthandSafetyCodenotonlymeansthatsuchan
agencyisliablebutthatauthorityispresentforthat
agencytocarryouttheabatementInfacttherul
ingfurtherstatesthatitisthelegaldutyofsuchan
agencytoperformtheabatement

Inconclusionitcanbestatedthatthebasisof
successofvariouseducationalandnegotiatedabate
mentsrestsonthelegalenforcementpowersofpublic
agencieschargedwiththeresponsibilityofcarrying
outtheabatement

MOSQUITOSOURCEREDUCTION
THELEGALAPPROACHOFTHE

CONSOLIDATEDMOSQUITOABATEMENT
DISTRICT

TGRALEY

ConsolidatedMosquitoAbatementDistrict

FromthebeginningtheprimaryobjectiveofCon
solidatedMosquitoAbatementDistricthasbeenef
ficientmosquitocontrolWhiletemporarycontrol
measurestokeepmosquitoesawayfrompeoplestill
accountforalargepartofthebudgetexpenditures
goodprogresshasbeenmadeonthemosteconomical
controlmethodsourcereductionConcreteevidence
oftheeconomiesrealizedfromthesourcereduction
programisthesteadydeclineintheDistrictstax
rateAdmittedlyincomefromthepresentrateof
slightlyunder9centsisaboutthesameasthatrealized
fromthebeginningrateof15centsbutatleastin
creasedwageandmaterialcostshavebeenabsorbed
byreducingthemosquitosourcearea

Assufficientfactualinformationwasavailableto
theBoardofTrusteesadeterminationwasmadeon
theDistrictscourseofactionThepolicythathashad
perhapsthemostinfluenceonallphasesofDistrict
operationandhasneedednorevisionsinceitsadop
tiondealswithmosquitosourcesThisis man

mademosquitosourcesshallbecorrectedbythe
propertyowner Otherpoliciesthatsupportthis
actionarenaturalmosquitosourceswillbecor
rectedbytheDistrictandmosquitosourceson
propertyownedorcontrolledbyothertaxsupported
agencieswillbecorrectedthroughcooperativeeffort
Whileattimesithasbeendifficulttoseparateman
madefromnaturalsourceshavingthreepartsforthe
sourcereductionprogramhasmadeitsadministration
easier

Withthedirectionwelldefinedpracticalguide
linesforconductingdailyoperationstoconformwith
Districtpolicywerenecessary Inthatmosquito
sourcesaresovariedtheadministrativeguidancethat
veryquicklydevelopedbecamealmostaslogan
mosquitosourcereductionrequirespatiencepersist
enceandrecords
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Whileitisnomoreimportantthantheotherre
quirementspatienceisthemostdifficulttopractice
Districtpowersandgenerallyfavorablepublicopinion
offeredtemptationstodemandimmediatecorrection
ofallknownmosquitosourcesTominimizethecharge
thattheDistrictwasthrowingitsweightaroundand
totakeadvantageofthecooperativenatureofmost
peoplewhentheyunderstoodwhattheycoulddoto
helpmenwerehiredforadirecteducationalpro
gramThesecarefullyselectedemployeesmainassign
mentwastovisitwithlandownersortheirresponsible
representativeswheretherewereknownaggravated
mosquitosourcesOnthespotdiscussionsoftheprob
lemweredirectedtowardimprovementsthatwould
benefitallpartiesconcernedGettingvoluntaryco
operationoncorrectionsfromhundredsofpeoplere
quiredpatiencepatienceandmorepatience

Asunderstandingisreachedandaplanforpro
gressiveimprovementagreeduponaccomplishmentis
alltoooftenratherslowInvariablytheintentisgood
butmakingthenecessaryimprovementsandcarrying
onpropermaintenanceisquiteeasytoforgetinthe
pressofmakingalivingWeeklyreportsfromthe
fieldcrewsonthestatusofeachknownmajormos
quitosourceserveasaguideforrevisitingthelag
gardsApersistenteffortismadetostaywitheach
problemuntiltheoriginalagreementisfulfilled

Adequaterecordsservesomanypurposesthattheir
valuecanneverbeoveremphasizedOneofthemore
importantfunctionstheyserveintheDistrictssource
reductionprogramiswhenthelegalpowersprovided
intheMosquitoAbatementActhavetobeexercised
Infairnesstothevastmajoritywhocooperatevolun
tarilyastheyunderstandthesituationthefewwho
shownointerestincommunityhealthandwelfareare
stimulatedbyallandanymeansavailabletothe
DistrictThepatternthathasdevelopedcanbesum
marizedasfollows

a Problemsrelatedtohouseholdcommunity
andindustrialwastedisposalarereferredto
theCountyHealthDepartment

b Problemsrelatedtoagriculturearereferred
totheDistrictBoardofTrusteesortheDistrict
Attorney

Problemscreatedbyotherpublicagenciesare
correctedbyajointeffortorbyachargefor
directcosts

d Problemscreatedbyacombinationofnature
andmanareapproachedinthesamemanner
usedforpublicagencies

Noproblemisreferredforpossiblelegalactionun
tileverypracticalefforthasbeenmadebyDistrict
employeestogetvoluntaryacceptanceofindividual
responsibilityEventhesituationthatsparksimmediate
actionforreferraltotheDistrictAttorneyrightof
entryisslowedenoughtopermitfollowupvisitsby
administrativepersonnel

Mostaggravatedmosquitosourcesdidnotoccur
overnightandreasonableimprovementsarenotex
pectedovernightProgressivereductionandproper
maintenanceofthesourcethroughaneducational
programplacingresponsibilityonthepersoncreating
thepublicnuisanceisreturningdirectbenefitstothe
taxpayerandtotheConsolidatedMAD
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MOSQUITOSOURCEREDUCTION
THENEGOTIATEDAPPROACHOFTHE

SANJOAQUINMOSQUITO
ABATEMENTDISTRICT

FREDACOMPIANO

SanJoaquinMosquitoAbatementDistrict

Negotiatedsourcereductionprogramsinmosquito
abatementdistrictsmayvaryagreatdealbecauseof
thedifferentproblemsexistingineachdistrict

TheareaservedbytheSJMADhasmanydif
ferenttypesofsourcesincludingnaturalindustrial
residentialandagriculturalthelatterbeingthelargest
contributortoproblemsinsourcereductionRicefor
examplemaybeconsideredaprobleminsourcere
ductionbecauseofseepageThismaybecontrolled
withouttoomuchofaproblembyprovidingproper
drainageandgoodcompactleveesandborders
aroundtheperimeterofthefieldHoweverwater
containedwithinricebasinspresentsadifferentand
morecomplexproblemanditappearsthatmorestudy
shouldbedoneinthisfieldsothatasolutioncanbe
obtainedInothercropssuchasirrigatedpastures
alfalfacloverandcertainrowcropsmosquitopro
ductionmaybeconsideredlargelypreventableinSan
JoaquinCounty

TheSJMADsourcereductionprogramdoesnot
intendtohurtthefarmerandaccordingtotheprin
cipalsofproperfarmingestablishedbytheagricultural
servicethesourcereductionprogramwouldusually
behelpingthefarmertodoamoreefficientjob
Thisencouragesbetteruseofthelandandresults
inasignificantsavingofourvaluablewatersupply
Someinitialcapitalexpenditureswillusuallyhaveto
bemadebutresultingimprovedefficiencywillcom
pensateforthisexpenseinmostcases
Itisperhapsimproperforthemosquitoabatement

districttoresorttolegalpressureunlessithasfirst
offeredadviceandhelptothefarmerCriticismshould
beconstructivewhichinfersthatalogicalsolution
mustbepresentedWemayaskotheragenciestohelp
butsourcereductionistheproblemofthedistrictand
weshouldbeconcernedwitheveryphaseofitsde
velopment

Inthesolutionofagriculturallandmanagement
problemsseveralpartiesarefrequentlyinvolvedthis
sometimescomplicatesthepictureTheSJMAD
hasproceededontheseproblemsbycooperatingwith
oneormorepropertyownersSomeoftheseproblems
entailsuchservicesasengineeringinregardtosoils
waterrightsofwayandcrosssectionsandprofiles
pertainingtothephysicalcharacteristicsoftheareas
involved

TheSJMADasitshouldhasalwaysassumed
theresponsibilityofeliminatingorreducingmosquito
sourceswhichexistonlandinitsnaturalcondition
asstatedintheHealthandSafetyCodeTheDistrict
shouldhowevercooperatewithandhelptheland
ownerreduceoreliminatemosquitosourcesonde
velopedagriculturallandWherefeasibleweexpect
thelandholdertoshareinthecostofsuchworkhow
evertheproportionofcostsharevarieswitheach
situationDistrictpersonnelareutilizedforengineering
surveysconstructionandotherservicesneededin
theprojectTheamountoflabortobecontributed



bytheDistrictisdeterminedbymanagementIt
wouldnotbepracticaltosetalimitonlaborcon
tributedaseachprojectmustbejudgedonitsown
meritsandthelongrangebenefitstotheDistrictby
wayofaccomplishingdesiredresults

AtthepresenttimetheDistrictownsnoequip
menthoweverbulldozersdraglinesandothertypes
ofsourcereductionequipmentarerentedfromvarious
companiesTheDistrictfurnishesthepersonnelneces
sarytooperatethisequipmentandhasfoundthis
arrangementtobeverysatisfactoryInmostinstances
theDistricthasbeenusingthisequipmentonnatural
sourcesmainlyalongriverwayssloughsandcreeks
Ourareaisfortunateinhavingmanypiecesofheavy
equipmentavailableforhireAtthepresenttimewe
believeitismoreeconomicalfortheDistricttorent
equipmentthanownit

Becauseofthemanyramificationsofthesourcere
ductionprograminourareatheDistrictmustuse
cooperationpersuasionandeducationtoaccomplish
thegoalsofagoodprogram Howeverifthese
methodsfailitmaybenecessarytorequestindividual
conferencesatDistrictHeadquarterstomotivaterea
sonablesolutionsInsuchcasesthelegalprocedure
wouldonlybeintroducedasalastresort

MOSQUITOSOURCEREDUCTION
THENEGOTIATEDAPPROACHOFTHE

TURLOCKMOSQUITOABATEMENTDISTRICT

STEPHENMSILVEIRA

TurlockMosquitoAbatementDistrict

TheTurlockMosquitoAbatementDistricthasac
tivelyparticipatedinsourcereductionsincetheDis
trictsformationin1946Intheearlydaysmostofthe
Districtseffortsweredirectedtowardcorrectionof

naturalsourcesalongapproximately80milesofriver
bottomwithinitsboundariesLatertheDistrictspro
gramwasexpandedtoincludesourcereductioninthe
vastlymorecomplexagriculturaltypesources

TheTMADusesthesectionsurveysystemas
thebasictoolinconductingitssourcereductionpro
gramAllknownsourceswhicharesusceptibleto
sourcereductionareplottedondetailedsectional
propertyownermapsandentomologicaldataarecol
lectedtoindicatetherelativeimportanceofthese
sources

Afterallthisinformationwasplottedandevaluated
itbecameapparentthatvarioustypesofearthmoving
equipmentwouldbeneededtodothejobonawide
varietyofsourcesThenextstepwastodeterminethe
numberofdifferentpiecesofequipmentneededand
theprobableproductivetimeperyearforeachma
chinebasedontheamountofworkavailableor
possiblewithintheDistrictItwasfoundthatthe
minimumactualproductivetimeoneachmachine
wouldhavetobebetween750and800hoursper
yearinordertoobtainaratecomparabletothat
chargedbylocalcustomoperators

Actualproductivetimewillvarywiththeoperator
andthetypeofequipmentbeingusedDelaysor

breakdownscanreduceactualproductivetimeona
seasonalorannualbasisasmuchas3520minutes
ineveryhourFortheDistrictspurposesinarriving
atproductionratesandhourlycoststheaverageof
30minutesofproductivetimeineveryhourwasused
TheworkingseasoninStanislausCountyaverages
about250daysperyear

Todeterminetheperhourcostfigureforearth
movingequipmentwealloted30forcapitalinvest
mentandinterestonthemachine10fortransport
ofthemachinetotheworksite15forrepairsmain
tenancefueloilandgrease40forlaborcostsand
5forgeneralmanagementoverhead

Sincetheminimumhoursofproductivetimere
quiredwerenearorabovethemaximumhoursof
productivetimeprobableitbecameevidentthatthe
Districtshouldexplorethepossibilityofhiringor
rentingequipmentforitssourcereductionprogram

Awidevarietyofearthmovingequipmentwas
foundtobeavailablelocallyIrrigationDistrictsindi
catedthattheywouldmaketheirequipmentavailable
toTMADatcostwhenitwasusedwithintheirre
spectiveboundariesItwaslearnedthatratescharged
byprivateoperatorswerereasonableduetothelively
competitionforavailableworkinthearea

ThefindingsresultedintheDistrictspolicyofhir
ingorrentingearthmovingequipmentwhenitisre
quiredinitssourcereductionprogramThispolicy
hasworkedoutsatisfactorilyforTMADIthasal
lowedtheDistricttochoosetherightpieceofequip
mentforthejobThisisimportantinawidelydiver
sifiedagriculturalareaIthassimplifiedadministration
oftheprogrambyeliminatingthenecessityofbilling
collectingandcostaccountingforthistypeofequip
ment

TheDistrictdoesnotcontributefinanciallytoward
equipmenthireforworkdoneonagriculturalsources
limitedtoasinglepieceofpropertyDistrictpartici
pationonthesesourcesconsistsoftechnicaladvice
andlaborforconstructionofdrainagestructures
Whendrainageisdoneonanareawidebasisinvolv
inganumberofpropertiestheDistrictmayassume
aproportionateshareofequipmentcostsinadditionto
laborforconstructionTheDistrictmayandfre
quentlydoesassumetheentirecostforworkdoneon
naturalsources

Wefeelthatwegetasmuchcooperationfrom
propertyownersinoursourcereductionprogramas
wewouldiftheDistrictownedearthmovingequip
ment

Ithasbeenourexperiencethattheprobabilityof
maximumcooperationfrompropertyownersisen
hancedwhenitcanbedemonstratedthatthework
tobedonewillbenefitthepropertyownerdirectly
andwhenhisviewsandpreferencesareconsidered
ThequestionofwhetherornottheDistrictowns
earthmovingequipmentisseldomafactorByrecog
nizingthatsourcereductionbenefitsshouldcoincide
withagriculturalbenefitsandbydevelopinganatti
tudeofgenuineassistancecooperationfromproperty
ownerswillbeforthcoming

Whileitistruethattheequipmentrentalandhiring
policyofTMADhasworkedoutverywellforus
Idonotwanttoleavetheimpressionthatitwillsolve
everyonesequipmentproblemsItmustberemem
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beredthattheneededequipmentmustbeavailable
locallyatreasonableratesIflocalfarmingoperations
aresuchthatseasonalpeakworkloadsmakeequipment
unavailableduringcriticalperiodsthiscouldserious
lyhamperasourcereductionprogramInsomeareas
competitionforavailableworkdoesnotexistwhich
wouldcauseratestobeexcessive

Sinceitcanbedemonstratedthatsuccessfulandeco
nomicalsourcereductionprogramscanbeconducted
withoutdistrictownershipofequipmentaswellas
withdistrictownedequipmentbothapproachesshould
begivencarefulconsiderationEachofthedistricts
needsshouldbefullydeterminedtogetherwitha
thoroughsurveyoflocalequipmentavailabilitybefore
makinglargecapitalinvestmentsinearthmoving
equipment

HOWARDRGREENFIELD

NorthernSalinasValleyMosquitoAbatementDistrict

Theneedforevaluatingtherelativeeconomyof
districtownedandcontractedequipmenthasbeen
coveredquitethoroughlybythepreviousspeakers
Theyhavealso reviewed thelegalapproachascon
trastedtothenegotiatedapproachtosourcereduction
Itseemsthatwearetalkingaboutmanydifferentkinds
ofsituationsandinouranalysiswemaytendtoover
simplifyInanyeventconditionswilldictatethe
typeofprogramthatwilleventuallybefoundmost
appropriateforeachagency

Inourparticularareaweneitherhadtheoppor
tunitytomakeasurveyofequipmentcostswhenwe
startedsourcereductionworkin1952noranoppor
tunitytoassesscooperativewillingnessonthepart
ofourcommunityWewereprojectedintosource
reductionthroughjustplainoutrightneedtoreduce
someveryevidentsourcesofmosquitoesIfwehad
triedtocontrolthesethroughchemicalmeanswe
probablyneverwouldhaveseenareductioninour
taxrateWiththisthoughtinmindtheBoarddecided
thatourfirstpolicywouldbethatofembarkingupon
adrainageprogramthroughtheframeworkofa
reclamationdistrictThisdistrictwasformedin1917
paidoffitsbondsin1951andthenceasedtofunction

thoughitremainedalegalentityonthetaxrollsof
MontereyCounty

Thisreclamationsystemwhichtraversedmuchof
theDistrictareawasoneoftheprimarysourcesof
mosquitoesintheentire400squaremilesItwasa
collectionsystemforindustrialwastesaswellas
sewagedisposalunitsthatwerebuiltoveronand
throughtheditchItwasadisposalsystemforflood
watersandforagriculturalwastewatersfromrowcrop
irrigationhighlychargedwithorganicfetrtilizers

Weembarkeduponthisprogrambypurchasinga
draglineandhiringamantorunit Wehadno
knowledgeofwhereitwouldleaduswecouldnot
foreseeatthattimetheprogramwhichhassince
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MOSQUITOSOURCEREDUCTION
EQUIPMENTPOLICIESOFTHENORTHERN

SALINASVALLEYMOSQUITO
ABATEMENTDISTRICT

developedBythetimewehadfinishedthefirst23
milesofditchcleaningandeffectivelyreducedone
ofourbiggestsourceswewerebeingbesiegedwith
requeststotakeonnewproblems

SoourpoliciesgraduallyevolvedWebasedour
judgmentprimarilyontheestimatedcostoftemporary
controloveraperiodof5yearscomparedwiththe
costofsourcereductionorpermanentcontrolIfwe
couldexpecttorecoverthecostofasourcereduction
effortin5yearswewouldthenproceedonthisbasis
regardlessofwhetheritwasonprivatepropertyor
whetheritwasacooperativeproject

Inmanycaseswehadtogotofourfiveorasmany
assevenpropertyownerstoaccomplishanobjective
Insuchsituationswewouldinstituteacooperative
projectSometimeswewereunsuccessfulinsuchcases
itbecameapparentthatweweregoingtohavetoob
tainoutsidehelp

Wefoundthatinourareawehavetwoveryactive
soilconservationdistrictsAtthattimeoneofthedis
trictswasheadedbyMerrillWoodMerrilsuggested
thatthetwoagenciestheSoilConservationDistrict
andtheMosquitoAbatementDistrictnegotiatean
agreementwherebyourrecordsandequipmentwould
beavailabletothemandviceversaTheirservices
theirknowledgeandtheirprogramplanningwould
beavailabletousThiswasthefirstagreementin
CaliforniathatwasarrivedatinthisfashionSince
thattimeourcooperativeprojectshavebeenlargely
basedonthejointeffortsofthesoilconservationdis
trictsandourmosquitoabatementprogram

WehavealsonegotiatedaprogramwithourCounty
HealthDepartmentBysodoingwecanutilizesome
oftheirlawswhichattimesaremoredirectasfar
aslegalinterpretationsgothanthoseunderwhich
weworkSpecificallyweenlistedtheaidoftheHealth
Departmenttohelpinresolvingourindustrialwaste
andsewagedisposalproblemsAgainallsuchpro
jectswereplannedonthebasisoftheoriginalcon
ceptthatweweretheresponsibleagencyforthere
ductionofmosquitoproblemsinourcountyIfthe
temporarycostsovera5yearperiodweresomuch
andthesourcereductioncostspresentedafavorable
comparisonwewoulddothejobatnocosttoany
farmerorpropertyownerThisphilosophycontinues
throughoutouroperationstoday

Wehavealsobeenfortunateinenlistingtheaidof
theFloodControlDistrictFloodcontrolhasbecome
averyimportantconsiderationnotonlyinmosquito
workbutinthelifebloodofthecommunity

Thesethreeagenciesarenowsolidlyenlistedin
supportofourprogramThiscooperationofcourseex
tendsbothwaystheMosquitoAbatementDistrict
assistingtheirprogramswhereverpossibleThusours
isamutualaidprogramdevelopedtoincludeall
agenciessharingtheresponsibilitiesforwaterandland
managementwithinthelocalgovernmentaljurisdic
tion

Theprojectnowhasprogressedtothepointwhere
wenolongerhavethesemajornaturalsourcestocon
siderWehavecleanedtheselargedrainagestructures
andarenowworkingourequipmentonsmallerproj
ectsinwhichpropertyownersparticipateactively
Duringthepastseveralyearswefeelthatwehave
beenquitesuccessfulininotivatingfarmersinourarea



toundertakesourcereductionfortheirownbenefit

NolongerdowehavetosayHereisaditchthat
needscleaningbecauseitisamosquitosourceThey
nowrecognizethatthereareadditionalbenefitstobe
derivedfromcleanditchesandaredoingthejobthem
selvesIftheywishtechnicalassistanceorifthey
needengineeringconsultationweprovidesuchserv
ices

Weedcontrolhasbeenanimportantpartofour
sourcereductionprogramUnlessmaintenancework
isperformedonthereclamationditchesthatwehave
constructedandcleanedwewouldbeinvolvedcon
stantlyinaverycostlymechanicalprogramWenow
usechemicalweedcontrolmaterialswhichresult

incleanditcheslastingfor3to7years
Weareofcoursepreparedtousethelegalap

proachinsourcereductionifnecessaryFortunately
wehavenothadtoresorttothisthusfarWedepend
uponthePublicHealthDepartmenttoassistusinour
programofcontrollingmosquitoesinindustrialwastes
andsewageWeworkwithvariouscityandcounty
agenciesWefrequentlyworkwiththeRecreationDe
partmentparticularlywherewecanassisttheirpro
gramthroughourweedcontrolWeusetheservicesof
theSoilConservationandFloodControlDistrictsbe

causetheyareavailabletousandtheseagenciesun
derstandourneedsasweunderstandtheirs

Insummarythenwedonotinactualpracticecharge
directlyforourservicesWefeelwehavethusfarbeen
abletoaccomplishthesameresultcooperatively
througheducationandpersuasionExperiencehas
convincedusthatthisapproachtosourcereduction
fitsourpartciularareaandthemosquitocontrolprob
lemsuniquetotheSalinasValley

MOSQUITOSOURCEREDUCTION
EQUIPMENTPOLICIESOFTHEDELTA

MOSQUITOABATEMENTDISTRICT
GEORGERWHITTEN

DeltaMosngitoAbatementDistrict

InDecemberof1953theDeltaMosquitoAbate
mentDistrictpurchasedaTD9Tracklayerwith
dozerandcarryallscraperThiswasthebeginning
ofalongrangesourcereductionprogramwhichhas
continuedtodateandfromallindicationswillcon
tinueuntilwehaveeliminatedourlastbreeding
source

TheDistricthaspurchasedadditionalequipment
tosupplementtheprogramandallofthisequipment
isavailabletofarmersinourDistrictTheDistrictdoes

contractworkonprivatepropertyandispaidbythe
farmeratarateslightlybelowcommercialratesThere
isnointentonthepartoftheDistricttomakeaprofit
fromthisworkTheonlyintentistoreducethepo
tentialbreedingareasformosquitoesThisweare
doingwithadirectphysicalattackonthisproblem
notonlybecauseitisabreedingsourceformosquitoes
butmoreimportanttothefarmerbecauseitisa
methodofincreasinghisproductionandconsequently
hisincome

Ourpublicrelationswiththefarmersareexcellent
Whentheyhaveawatermanagementproblemthey
callorcometotheofficeforhelpThiskeepsour
equipmentmovingfairlysteadilyallyearroundWith
outtheequipmentwewouldbeagovernmental
agencytellingthefarmerhowtorunhisbusiness
Withourequipmentweareafriendlyagencyhelping
himsolvehisproblems

Inordertodevelopasourcereductionprogramthat
willbesuccessfulinitsassignedtaskeverydistrict
mustfindthebasicreasonswhythebreedingareas
inthatdistrictexistInourownDistrictapproximately
85ofourcontroleffortisdirectedtowardsproblems
createdbyagriculturalactivitiesIntheDeltaDistrict
wehavebasedoursourcereductionprogramonthe
premisethatwearethelogicalagencytobemostcon
cernedwithwatermanagementincludingirrigation
drainagedairydrainsandanyotheragriculturalprob
lemwhichisadirectorindirectsourceofmosquito
production

Thetechnicalinformationavailableinthefieldof

watermanagementisvoluminousandinmanycases
beyondthefarmerscomprehensionIfeelthatpart
ofourfunctionistoassimilateandinterpretthistechni
calinformationintopracticalmethodsforsolving
problemsThisifcarriedtoitsultimategoalmeans
actualconstructionofreturnsystemsanddrainage
systemsofvariouskindsOfcoursethedistrictmust
becarefulnottoencroachonprivatecontractorsas
thiswouldbeunfaircompetitionWehavesuccess
fullyavoidedanyproblemsinthislineforthelast
nineyearsIhavebeentoldbyseveralcontractors
thatouractivitieshavenotinterferedwiththeirbusi
nessandthattheproblemsweworkonareofsuch
anaturethattheywouldfinditdifficulttomakea
profitonthem

Whenafarmerhasoneoftheseproblemswhat
betterplacetoturnthantothemosquitoabatement
districtWeshouldhaveananswerforhimanda
positivemethodofsolvinghisproblemThefarmer
mustmakealivingonhispropertyconsequentlywe
mustprovidehimwithaneconomicalanswerwhich
willbenefitbothhimandthedistrictIfwewhosejob
itistocontrolmosquitoescantfindawaytoeliminate
thebreedingareashowcanweexpectthefarmerto
doit

IwouldliketosayatthispointthatIhavenever
metafarmerwhoinhisefforttoprovidealiving
forhimselfandhisfamilywasdeliberatelytrying
toraisemosquitoesOnthecontraryinmostcases
heissimplyfollowinglocalcustomortheteachingsof
thepreviousgenerationCulturalpracticesareslowto
changebuttheydochangeIfinourworkwecan
acceleratethesechangeswewillbefulfillingourobli
gationtothetaxpayerAnhonestattempttoupgrade
thequalityofagricultureinourDistricthasbeena
foundationuponwhichwehavebuiltoursourcere
ductionprogram
Iamsurethatsomewillthinkwehavegonetoofar

inprovidingthisequipmentforcontractworkonpri
vatepropertyAllIcansaytothisisthatthepeople
oftheDeltaMADaresatisfiedwithourprogram
andfromatechnicalstandpointwefeelthatweare
progressingpossiblynotasfastaswewouldlikebut
intheproperdirection
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SYMPOSIUMONADMINISTRATIVE

TECHNIQUESINSOLVINGTHEPROBLEMS
OFSOURCEREDUCTIONDISCUSSION

RALPHPIEPGRASSTrustee
DeltaMosquitoAbatementDistrict

Thisisquiteahandicaptoputafarmerunderto
comeupanspeaktoadistinguishedgroupoftechni
calpeopleMylackofconfidenceputsmeinmindof
astory1heardwhenIwasworkingformyrichuncle
backinFortKnoxKentuckyItseemstherewasa
secondlieutenantwithbrandnewbarsonhisshoul
derswhohadjustgonethroughartilleryschooland
hewassuchanoutstandingsuccessinonephaseof
artillerygunfirethathewasputinchargeofagroup
totraintheminthisparticularactivityOntheoc
casionofhisfirstsessionwithhisnewclasshelooked
outovertheaudienceandloandbeholdtherewere
nothingbutcolonelsmajorscaptainsandfirstlieu
tenants Hethoughtitoveramomentandsaid
Gentlementhereareundoubtedlytwodozenmen
intheUnitedStatesArmymuchbetterqualifiedto
conductthisclassthanIThenhepausedforabit
andlookedaroundandsaidFortunatelyIdontsee
anyofthemheresoIwillproceed
IcouldnthelpbutthinkasIhavebeensitting

throughthissessionwhichismyfirstthatyesterday
morningwhentheseprofessorsanddoctorsofphil
osophyandscienceweregivingtheirdissertations
thattheytalkandentirelydifferentlanguagethan
thatfamiliartouslaymenIthenrecalledthepro
fessorwhowasgoinghomefromadaysworkand
wasawareofaslightheadacheSohewalkedintothe
drugstoreandtheclerkcameuptohimandsaid
WhatcanIdoforyousir Hethoughtitovera
minuteandsaidhewouldlikethetabletformofthe
aceticacidesterofsalicylicacidTheclerkstopped
himandsaidOhyouwantaspirinThatsright
Inevercanrememberthatname

Iwasaskedtocomeupheretogivearesponse1
couldntfindoutexactlywhataresponsewassupposed
tobebutitseemstomeitshouldbeasummationof
whatmyfellowpanelmembershavegivenherein
terpretedfromthepointofviewofatrusteeandafar
mer

IagreeverymuchwithMrBenedettiwhenhesays
ourrelationswithJohnQPublicareimportantand
thatwemustmakeeveryefforttogetthesepeople
tounderstandclearlytheproblemsandresponsibilities
ofthedistrictsotheyknowwherewearegoingUn
lessthepublicunderstandsyourobjectivesyourpro
gramsmaybehamperedbyvariousobstructions

Asmanyofyouknowintheaveragepersons
mindtherearethreekindsofmosquitoesThereisa
littlemosquitoandabigmosquitoandagreatbig
mosquitoButloandbeholdIfindoutwhenIget
aroundourmosquitoabatementmenthatthereare
16orsodifferentkindsfoundinourDistrictalone
Certainlythissuggeststhatwehadbettereducate
thepeopleAndwhereisthebestplacetoeducate
themIthinkinourpublicschools

AsatrusteeinadistrictIformonelinkinachain
ofpublicrelationsWehaveamongothersonour
boardtheheadofthelocaljuniorcollegedistrict

inVisaliaNownofarmerisgoingtoIvanCrook
shanksandtellhimsomethingaboutmosquitoes
Theyllcallmeanotherfarmeronthephoneandsay
WhatistheDistrictdoingandwhyareyoudoing
it ThepeopleinVisaliaaremoreapttocallIvan
whentheyhaveamosquitoproblemorinWoodlake
theymaycallCharlieSmithandsayCharlieIhave
somemosquitoeswhatarewegoingtodoaboutit

Soaboardoftrusteesshouldconsistofagroup
ofmencapableoftalkingthelanguageofthesescien
tistsandpassontechnicallyreliableinformationina
mannerunderstandabletotheaveragecitizenandat
thesametimebuildourpublicrelationssowecan
goaheadandgetthejobdone

Nowthislegalapproachintriguedmeverymuch
andgentlemenfranklyIamalittlebitdisappointed
IthoughtyouweregoingtocomeoutandsayLets
throwthebookatthemandmakethempayforit
andbedonewithitHowevertomethatwouldbe
entirelywrongAtonetimemybrotherandIfarmed
togetherandwehadunderourcontrolabout1600
acresandwewereDonMurraysnumbertwopro
ducerofmosquitoesWewerealsonumbertwoon
hiscostaccountsheetsattheendoftheyearIfDon
hadcomeoutandsaidYouregoingtohavetopay
forthiscontrolwewouldhavebeenoutofbusiness
onthatpieceoflandFortunatelyourDistrictdidnot
takethatattitudeTheywerewillingtoworkwith
usandIthinkthattheywillagreethatoveraperiod
ofyearsrealimprovementshavebeenmadeonthat
pieceoflandIftheyhadthrownthebookatuswith
ahardlegalapproachthatproblemwouldstillexist
insomebodyelseshandsThelandwouldnotbein
productionitwouldnothaveincreasedinassessed
valuationanditwouldnotbeasourceofrevenue
asitistodayThereforethefarmerwouldhavefailed
andtheDistrictwouldhavefailedtocontrolthe
mosquitoes

Thereexiststhepossibilitythatrigidapplicationof
theselawscouldleadtounfortunateresultsIfyou
willreadthroughthisbooktheCaliforniaHealthand
SafetyCodeIhavenotreadthroughitcompletely
butIhavereadthesectiononMosquitoAbatement
DistrictsandMosquitoControlthereisalittlesec
tioninthebackonthedissolutionofdistrictsIfyou
upsetenoughpeoplethetideofpublicopinioncould
resultinyourdistrictbeingdissolvedIfsomething
likethathappeneditmighttakeyearstorecover
Goodpublicrelationswillpreventsuchoccurrences
Iliketheapproachofusingcontractedordistrict

ownedequipmenttoaidthefarmerincorrectinghis
problemsWhenoneusesdistrictequipmenttowork
anindividualslandhoweveronemustbecarefulnot
toshowfavoritismInotherwordsifpeoplecansay
YouhelpedJoeandyoudidnthelpmethatisnot
good

Anotherthoughthasoccurredtomeaboutequip
mentItwouldseemtomethatadistrictcouldex
pectmoredependableanduniformresultsusingthe
sameequipmentandthesameoperatorsforeachjob
andthismightconstituteanadvantageinadistrict
havingitsownequipmentandoperatingpersonnel
Whenyouaremanagingyourownequipmentwork
ingwithandhelpingfarmersyoumayhavebetter
controloveryouractivitiesAtthesametimeyou
runintotheproblemmentionedearlierofbeingin



competitionwithpeoplewhosebusinessitistomake
theirlivingdoingthatkindofworkTheDeltaDistrict
hasbeensuccessfulinavoidingthisparticularprob
lemwithaprogramdesignedtocreateadesirein
otherpeopletofollowthegoodpracticesthathave
beendemonstratedThiscreatesmorebusiness

Ingeneralithasbeenmyobservationthatinthis
businessofsourcereductionitisbettertobeworking
withpeoplewhoareagreeablethantoforcethemto
dosomethingthattheydontwanttodoInother
wordsyoucanleadpeoplealotfartherthanyoucan
drivethem

Wonderinghowtobringthisdiscussiontoaclose
Iamremindedofthestoryaboutthetownwhichhad
builtanewchurchandhadinvitedaguestspeaker
Whenthevisitingspeakercameintothechurchhewas
quiteintriguedtherewasntasingleseatintheaudi

toriumexceptinthebackwheretherewasonerow
Hesatupthereonthepodiumandwatchedthepeo
plecomeinandsitdownandwhentherowwas
filledtheusherwouldpressabuttonandtheseat
wouldrolltothefrontandanotherpewpoppedup
initsplaceThiskeptupuntiltimetostarttheservice
TheguestspeakersaidMythatsawonderfulway
tofillthechurchHoweverhewasreallywondering
howtheyweregoingtoemptyitHehadbeentold
theyalwaysremainedonscheduleinthatchurchand
thattheywouldclosepromptlyat12oclockHe
watchedtheclockverycarefullyandastimewent
onhekeptwonderinghowtheyweregoingtoempty
thechurchHetalkedjustalittletoolongandexactly
at12oclockatrapdooropenedunderhimandhe
droppedoutofsightHeneverdidseehowthechurch
wasemptied
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PANELNEWPESTICIDEMATERIALS
FORMULATIONSANDAPPLICATION

TECHNIQUES
GORDONFSMITHModerator

MOSQUITOABATEMENTDISTRICTFAN
STUDIESINVESTIGATIONSONTHEENERGY

RELATIONSINTHEAIRPATTERNFROM
SMALLAIRCARRIERSPRAYERS

NonMANBAKESSONANDMOHAMEDNABILELAWADY
AgriculturalEngineeringDepartment

UniversityofCaliforniaDavis
Workhascontinuedonthestudiesofexistingfans

usedformosquitocontrolaircarriersprayersbythe
mosquitoabatementdistrictsinCaliforniaSeveral
machineswerestudiedinthelaboratorylastyearand
twomoreunitswereworkedonduring1961The
procedureswereasbeforethefansweredismounted
fromtheusualjeeprigandinsteadweredrivenby
a4cylinderWisconsinenginethroughatorquetrans
ducerunitThefandischargewasconnectedtoa
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FanoutletdataonTurlockfan3000rpIn

smalltunnelorductinaccordancewithNationalFan

Manufacturerstestspecifications
Thefanstestedthisyearwere1amodifiedver

sionoftheModestounitwitha15diameterwheel
10wideand2aunitbuiltbytheTurlockDistrict
whichwasaSturtevant509airwheel16indiameter
withasheetmetaladjustabledischargepositioncase
ofdimensionssimilartotheoriginalSturtevantcase

ThemodifiedModestofanwastestedThethree
curvestakenshowtotalpressurePandshafthorse
powerandefficiencyshpandEffforthreeoper
atingspeeds10002000and3000rpmThemaximum
efficiencyisnowat2000rpmat45 Theoutputis
800cubicfeetperminuteandthepressureis74inches
ofwaterorabout120milesperhourvelocityHow
everat3000rpmseefigures15theoutputrises
to1700cfmat42efficiencyand76inchesor125
mphThusthefanperformsbestathigherrpmfor
thetypeoutlet83Ix5inchesusedHoweverthisis
aconsiderableincreaseinperformanceovertheolder
styleModestocasewhereobstructionsinthefanin
letcausedalowefficiency
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Acomparisonofthetwofansat2outputsisgiven Thisshowsratherpositivelythemuchincreasedef
below fectivenessofthemodificationComparisonwitha
3000rpm largerwheelsuchastheStocktonSturtevant611at

cfm P mph Eff hp choicewhen
ahigherutputof3000cfmisdesiredOrig1700 45 965 29 37

rpm cfmPmph1700 76 1255 42 5 rp mpEff hp
3000rpm ModModesto 3000 3000 59110 26 68

Orig2000 35 85 27 4 StocktonSt 2400 3000 59110 45 5
Mod2000 53 1045 40 54 HerethecfmandPcoincidentallycomeoutthe
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samebutthesmallerwheelmustturnfasterandis
lessefficientusingmorehorsepower

Thusthechoiceofwheelisdependentonthe
velocityandvolumeofairdesiredtoperformagiven
job

ThesecondunittestedtheTurlockjobwasgiven
athoroughexaminationtodetermineifpossiblea
relationbetweenthelaboratorytestingprocedurein
thetunnelwithalesselaboratefieldtestprocedure
withsinglePitottubetestsonthedischargeofthefan
Curvesshownare3000rpmafanoutletbair
duct2000rpmairductandctestoffanmounted
onjeep

Alsoithasbeenobservedthroughoutthetestpro
gramthatthesetypefansSturtevantairwheelsof
straightpaddlebladetypeconfigurationwithfew
blades48operateathighestefficiencywhenthe
rpmishighgivingahighpressureinthefancase
Thispressureisusuallyoftheorderof8to14inches
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ofwaterIf100conversionofthisenergywasmade
tovelocitydischargethefanswouldthenmaintain
highefficiencywhendischargingintofreeairasthey
arenormallyusedinthefieldHoweveritisevident
thatthisisnotthecaseandthehighefficienciesob
servedwhenPishighinthetunnelcannotbeob
tainedunderfreeairdischargeconditions

ToevaluatethissituationfurthertheTurlockfan
wastestedinthetunnelbutthePwastakenboth
atthenozzledischargeofthefan85diameter565
sqinandinthe14x14inchductSeecurvesfol
lowingHeretheconversionofhighpressurepoten
tialofthefancanbeobservedbyreadingthePin
thefanoutletandthePintheduct
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AirductdataonTurlockfan2000rpm

PMEASUREDINDUCT14x14INCHES
rpm cfm P mphEff hp
1000 500 14 54 25 03

2000 1500 44 95 55 19

3000 2000 90 140 52 55

3000 3650 27 78 14 82

PMEASUREDINNOZZLE85DIAMETER
rpm cfm P mphEff hp
1000 500 13 52 23 04

2000 1500 50 101 59 19

3000 2000 105 176 64 51

Free

Discharge 3000 3650 30 79 18 86

Thedifferenceinefficiencyismostnoticeableat
3000rpmFor1000and2000thereisnotmuch
changeTheconversionofapproximately63inches
ofPdifferencebetweenfreeairdischargePtof27
andthelimiteddischargetogivePof9inchesfor
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ductmeasureandthedifferenceof71iinchesconver
sionforthenozzleshowsanincreaseof12ineffi
ciency

Ifthefreeairdischargevaluesarecomparedthe
27inchesinductcomparedwith3inchesinthenozzle
logicallythevelocitypressureofdischargeshows
asmallincreaseofefficiency14vs18 infavor

ofthenozzleUnfortunatelythislattersituationisthe
pointatwhichthisfanwasoperatingwiththe85
inchdiameternozzleObviouslyinordertoobtain
greaterefficiencythenozzleshouldbesmallerwhich
willgivefurtherconversionrepresentsLossinpower
asnotedaboveproblemsbutwouldputthefanin
abetteroperatingpositionIfthisisdonetheoutlet
velocitywouldgoupfromthe78or79mphshown
toperhaps140oreven180mphtoobtainthehigher
efficienciesshownThecfmwouldthendropto2000
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Comparisons seecurvesofdatainthetunnelwith
simplePitottubeatfandischargedatashowvery
goodcorrelationindicatingthatasinglefieldmeasure
offandischargecanbesatisfactoryforageneralevalu
ationofthefanPowerinputwouldofcoursebe
moredifficulttodetermineinthefield

Thequestionthenbecomesoneofdeterminingwhat
rangeofvolumevsvelocitywillbestservethejob
tobedonethatofdistributingspraydropsoverthe
greatestwidthswathwithreasonableuniformity

ThejuniorauthorElAwadyhascompletedhis
MastersofEngineeringthesisonthestudyofanair
jetandhasdeterminedcertainairjetcharacteristics
inrelationtotheenergyandmasstransfercharacter
isticsofthisjetForexamplehehasshownthatan
increasednozzlediameterwithproportionatelylower
velocityofdischargeactuallycanproduceadown
streampatternofthesamesizewhentheenergyre
mainsthesamebutbymeansofajetrequiringless
initialenergyInotherwordsthelargernozzleand
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thuslargerinitialsizeofthejetwithlargevolume
ofairactuallyproducesthedownstreamaircolmun
forlessDowerthanisrequiredforasmallnozzlewith
highvelocityairflow

Furtherstudieswillbecarriedontodeterminethe
penetratingqualitiesofhighvelocity vshighvolume
jetsandalsothematteroftransportabilityofthese
jetsFurtherworkwillalsobedoneonadifferent
fantypethemixedflowbladeasexemplifiedbythe
SturtevantSilentvaneseriesThesefanshavehigher
volumeandlowerpressurepeakefficiencycharacteris
ticswhichmayprovetobeadvantageousinthisuse

MOSQUITOCONTROLWITH
GRANULARLARVICIDES

MSMuirA
UniversityofCaliforniaRiverside

Theuseofgranularformulationsofinsecticides
formosquitolarvalcontroldatesbacktothelate
twentieswhenparisgreenandsandmixturewasused
asalarvicideHowevergreatinterestintheuseof
granularmaterialsformosquitocontrolandtheabate
mentofothervectorsandpestiferousspecieswasnot
shownuntilaftertheadventofsyntheticinsecticides
Thenewinsecticidesarehighlyeffectiveagainstmos
quitolarvaeandarereadilysolubleinorganicsolvents
Thesetwofeaturesespeciallyledtothedevelopment
ofimpregnatedorcoatedgranularformulationsThe
highbiologicalactivityofmostofthematerialsagainst
mosquitolarvaemadeitpossibletopreparelowcon
centrateformulationsthusavoidingproblemsassoci
atedwithhighconcentrategranularinsecticidesThe
solubilitycharacteristicsoftheorganicinsecticides
insolventsofvariouskindsalsomadeitpossibleto
impregnatemineralandnonmineralcarrierswiththe
toxicantsolutionsobtaininguniformproducts

Granularinsecticidesareidealformulationsformos
quitolarvalcontrolTheycanbeeffectivelyusedfor
thetreatmentofbreedingsourcescoveredwithplant
canopyandalsounderallotherconditionswhere
spraytreatmentscanbeappliedforlarvicidalpur
posesSincegranularmaterialsareespeciallydesigned
topenetrateplantcoverandleavelittleornoresidues
onplantfoliagetheyarenotexpectedtokilladult
mosquitoesrestingonplantsMosquitoescomingin
contactwiththewatersurfaceormoistgroundduring
ovipositionorotherwisehowevermaygetlethaldoses
ofthepoison

Granularinsecticidesifproperlyformulatedare
freeofdustandfinesandshouldresultinnoappreci
abledriftoftheparticlesevenunderconditionswhere
sprayscannotbeappliedTheparticlesizerequirement
ofgranularformulationscurrentlyusedaslarvicides
inCaliforniaissuchthattheyareconsideredtobe
muchsafertoapplythanspraysThegranularformu
lationsareneattoapplyandarelessbulkytotrans
portandmuchgroundcanbecoveredwiththesein
arelativelyshortperiodoftime

Advantagesofgranularlarvicidesaremanybut
sorneoftheimportantfeaturesarediscussedbelow

IThesestudiesarebeingsupportedbyConsolidatedFresno
KernandWestsideMosquitoAbatementDistricts



1PenetrationThroughPlantCanopyGranular
formulationsareuniqueinpenetratingplantcanopy
anddeliveringthetoxicdosetothebreedingsource
undertheplantcoverThisfeatureprovidesthemost
importantbasisfortheuseofgranularlarvicides
Parathiongranules2impregnatedon2030Vol
clayKWKappliedbyaircraftpenetrateddense
alfalfagrowthanddeliveredover90oftheintended
dosagetothewaterplacedunderthecanopyPara
thionspraysappliedbyaircraftinasimilarmanner
penetratedtheplantcoververylittleLessthan20
oftheintendeddosagewasaccountedforinthewater

2NoDraftProblemSincegranularformulations
recommendedformosquitocontrolinCaliforniahave
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particleslargerthan500micronsindiameterdrift
oftheparticlesawayfromthetreatedsourcesisprac
ticallynilFrominformationgainedfrompreliminary
studiesonresiduesandpenetrationofparathionsprays
andgranulesitwascalculatedthatover50ofthe
intendeddosageappliedassprayswasnotaccounted
foreitherbytheresiduesortheamountoftoxicant
thatpenetratedplantcoverThisportionofthein
tendeddosageisbelievedtohavebeenlostdueto
thedriftofthespraydropletsForparathiongranules
over90oftheintendeddosagewasaccountedfor
Itisthusobviousthatbreedingsourcesofmosquitoes
coveredbyplantswouldrequirehigherratesofthe
toxicantappliedasspraythanwouldbenecessary
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whereitisappliedinthegranularformTheeconomy
resultingfromthisdifferentialindosagewouldmore
than offset thehighcostperunitoftoxicantformu
lated

3LittleToxicResiduesinCropsSincegranular
particlespentrateplantcoverandcreatenodriftprob
lemstheyarebelievedtoproducenoresiduesincrops
treatedformosquitocontrolStudiesintheHemet
SanJacintoValleyandsouthernSanJoaquinValley
lentsupporttothisbeliefInthesestudiesinitialresi
duesof3ppmto26ppmofparathionandBaytex
werefoundinalfalfawhenthetoxicantswereapplied
at01lbacreasspraysThemagnitudeofresidues

PARASOL
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ex 10 50

40

incurredwashigherinmanuallytreatedcropsthan
thattreatedbyaircraftHaytreatedwiththegranular
formulationsofthesetwomaterialshadnoappreciable
residuesTheresidueproblemofmosquitolarvicides
incropswillhaveanimportantbearingonthedevel
opmentofnewmosquitolarvicidesSinceresiduedata
andtolerancesformanyofthenewandhighlyeffective
larvicidesarenotavailableorcannotbeobtainedin
duetimeitwouldbeimpossibletousethesenew
materialsasspraysinagriculturalareasPermission
tousethesematerialsasgranulesinagriculturalareas
onanoresiduebasiscanbemoreeasilysecuredthan
forthespraytreatments
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Effectofconcentrationof4pairsofvolatileandlowvolatile
petroleumsolventsonthereleaseofparathionintowaterfrom
granularformulationsAllformulationswere1parathion on
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4ReducedToxicHazardstoBeneficialInsects
Theapplicationofgranularinsecticidestobreeding
sourcesofmosquitoeslocatedinagriculturalareas
wouldposenoserioushazardtonaturalenemiesof
phytophagousinsectsThisreducedhazardisbrought
aboutbythenatureofgranuleswhichpenetrateplant
covercausingnodriftproblemsandleavingnotoxic
residuesincropstreatedformosquitocontrolPara
thionsprayscausedmortalityofbeesinhivesplacedin
treatedfieldsandalsoinfieldpopulationGranular
parathionontheotherhandcausednoappreciable
mortality

Spraytreatmentswillkillbeneficialinsectsinflight
duringapplicationoraslongasthesprayparticles
remainsuspendedintheairSubsequentmortality
willoccurastheplantinhabitinginsectscomeincon
tactwiththedepositsleftonplants

Duetothecomplexphysicalandchemicalnature
ofinsecticidessolventsandcarriersitisnotpossible
todevelopaneffectivegranularlarvicidewithout
knowingthephysicochemicalpropertiesofeachin
gredientthatgoesintotheformulationTheinteraction
betweenthevariousingredientsoftheformulation
hastobethoroughlyinvestigatedLaboratorystudies
conductedinthepast2yearshaveelucidatedcertain
aspectsofgranularformulationsofparathionanda
fewotherlarvicidesMulla1960abcMullaand
Axelrod1960ab1962

Theeffectivenessoftheformulationshouldbefur

therdeterminedundervarioustypesofecologicaland
biologicalconditionscharacteristicoftheenvironment
ofthespeciesagainstwhichcontrolmeasuresaredi
rectedAformulationwhichreleasestoxicantinto
waterslowlymightbeeffectiveagainstmosquitolarvae
whichdevelopslowlyThesameformulationhow
evermayproveineffectiveagainstspecieswhich
developrapidlyEcologicalconditionssuchastem
peratureMullaandAxelrod1960edaphiccondi
tionspHorganicmattercontentofthewaterand
thecomplexaquaticmicrofloraandmicrofaunamay
profoundlyinfluencetheeffectivenessofagranular
materialUniformdistributionofgranularparticles
isimperativeforhighefficiencyandcanbeobtained
withspecialtypesofpowerandmanuallyoperated
devicesThedevelopmentofacompressedairgunby
theOrangeCountyMosquitoAbatementDistrictand
thehorntypegranularapplicatorbytheConsolidated
MosquitoAbatementDistrict Raley1961andthe
effortsofKernMosquitoAbatementDistrictGeib
1961toassessgranulardistributionbyaircraftare
aimedtowardachievingbettereconomyandcontrol
withgranularlarvicides

Althoughnumerousstudiesonthevariousaspects
ofgranularlarvicideshavebeenreported seelitera
turecited furtherworkonotheraspectsofformula
tiontechnologyofgranularinsecticidesisinprogress
Theresultsoftheseinvestigationsarebrieflydiscussed
below

CarriersFortyfourbrandsortypesoforganicand
mineralnonmetallicgranularcarrierswerestudiedfor
theirroleinreleasingparathionintowaterOfthetwo
organiccarriersnamelycorncobgritandalfalfa
groundtheformerproductreleasedparathionfaster

InthegroupofmineralcarriersCeliteVermiculite
FrianiteSericiteandmostoftheattapulgiteandmont

morillonitetypegranulesyieldedrapidreleaseofara
thionThenonabsorbanttypeofgranules such as

calciumcarbonateEmtalandpyraxreleasedpara
thionslowly

Theparticlesizeofgranularcarriersprofoundlyin
fluencedthereleaseofparathionintowaterAsthe
particlesizeofthecarrierincreasedtheextentofre
leaseofparathionfromtheparticlesdecreasedFor
makinglowconcentrateimpregnatedparathiongran
ulesasneededformosquitocontrolmostofthecar
riersstudiedhaveadequatesorptivecapacity

ToxicantsVarioustoxicantsbehaveddifferently
whentheirsolutionsinChevronLightSolventorace
tonewereimpregnatedonALVM3060attapulgite
granules Fig1AAmericanCyanamideEN18133
andBayer34042werereleasedfasterthanBayer29493
BaytexandBayer29952Thelattertwomaterials
werereleasedmuchfasterthanTrithionandSD7438
Itisthereforeevidentthatvarioustoxicantsformulated
asgranulesinthesamemannerdonotmanifestthe
sameefficiency

SurfactantsTheroleofsurfactantsintheperform
anceofgranularmosquitolarvicideshasnotbeenade
quatelystudiedItisaltogetherpossiblethatreleaseof
watersolubleandinsolubletoxicantscanbeenhanced
bytheadditionofapropersurfactantPreliminary
studiesontheroleofsurfactantswereinitiatedThe
useofAtlox1045Apolyoxyethylenesorbitolestersof
mixedfattyacidsAtlasPowderCompanydepressed
thereleaseofbothBayer29493andBayer29952Fig
1CHodagnonionicsurfactantshavingvariousde
greesofsolubilityanddispersibilityinwatermaterially
depressedthereleaseofBayer29493intowaterFig
1DWatersolubilityofthesurfactantseemstobe
relatedtoincreasedreleaseofthetoxicantThesurfac
tantE10awatersolublepolyoxyethylenealkylaryl
etherreleasedmoreBayer29493than14awaterin
solublepolyoxyethylenealkylaryletherOntheother
handawaterdispersibleglycerolestersurfactant
GMOD glycerolmonooleatereleasedlessBayer
29493thanacloselyrelatedglycerolesterGMRgly
cerolmonoricinoleate Fromthesestudiesitisap
parentthatsurfactantsplayanimportantroleinthe
formulationofgraularinsecticidesImpregnationof
emulsionconcentratesoncarrierstopreparegranular
insecticideswouldhaveaprofoundeffectonthefinal
effectivenessofthetoxicantTheroleplayedbyapar
ticularsurfactantshouldbethereforewellstudied

ToxicantConcentrationandParticleSizeTheeffect
ofconcentrationofparathionincoatedgranulesand
theeffectofrangeofparticlesizeonthereleaseof
parathionintowaterwasstudied Fig1BAsthe
concentrationofparathionintheformulationin
creasedthemagnitudeofreleasedecreasedA1
1428meshformulationreleasedparathionmuchfaster
thana21428meshanda51428meshformula
tionSimilarly1parathiononfineparticlegranules
1428releasedfasterthana1parthiononcoarser
particle1020granules

Theimportanceoftoxicantconcentrationandparti
clesizeintheeffectivenessofgranularinsecticidesis
wellestablishedThesetwofactorsshouldbetaken
intoconsiderationintheformulationtechnologyof
mosquitolarvicides

SolventConcentrationTheroleofsolventsinthe

73



performanceofgranularformulationsofparathionhas
beenreportedearlierMullaandAxelrod1960bThe
effectofsolventconcentrationintheformulationupon
thereleaseofparathionhoweverwasrecentlyeluci
datedFourpairsofvolatileandlowvolatilesolvents
werestudiedtable1

TABLE1
Theflashpointanddistillationrangeof4pairsof

petroleumsolvents
Solvent FlashPointDistillationRange

F F
VelsicolAR35 40 64
VelsicolAR60 220 100

ShellCycloSol37 75 13
ShellCycloSol68W 151 54
PanasolRX3 81 84
PanasolAN3 220 84
PanasolRX4 81 38
PanasolAN5K 190 265

Inallfourpairsstudiedtherewasadirectrelation
shipbetweenmagnitudeofreleaseofparathionand
concentrationofthelowvolatilesolventsFig2 For

thevolatilesolventshowevertherewasnodefinite
relationshipbetweensolventconcentrationandthe
releaseofparathionThereleaseofparathionfrom
granulespreparedwithvariousconcentrationsofvola
tilesolventswaspracticallythesameforthevarious
formulations

Themosteffectivesolventsforimpregnationof
granularcarrierswithparathionarethosesolvents
whicharehighlyvolatileMullaandAxelrod1960b
Theconcentrationofthistypeofsolventsintheformu
lationasevidencedheredoesnotmateriallyaffectthe
effectivenessofparathionformulationsaspreparedin
thetestsTheconcentrationoflowvolatilesolvents
showadefinitetrendThesesolventshoweverarenot
suitableforthepreparationofparathiongranulesfor
useinsituationswhererapidreleaseisdesiredThere
forethedesiredconcentrationofeffectivesolvents
usedshouldbemaintainedatalevelwheregoodim
pregnationofthecarrierwiththetoxicantcanbe
achieved
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LIQUIDFORMULATIONSOFINSECTICIDES
FORMOSQUITOCONTROL

LAWRENCELLEWALLENANDWILLIAMHWILDER
CaliforniaStateDepartmentofPublicHealth

BureauofVectorControlFresno

Inconsideringliquidformulationsofinsecticides
formosquitocontrolresidualapplicationsmistsand
aerosolsmustbeincludedalongwithlarvicidingmeth
odsTheutilityofresidualapplicationshasbeenreal
izedinmanypartsoftheworldandthismethodof
adultmosquitocontroloccupiesanimportantplace
inthesumtotalofavailablecontrolmethodsFor
themostpartaqueoussuspensionsofwettablepow
dersoremulsionconcentratesareusedforthistype
ofapplication

Theuseofaerosolsandmistsalsooccupyanim
portantplaceinadultmosquitocontrolandthese
methodsareusedtoacertainextentinCalifornia
Thistypeofcontrolinvolvesthedispersaloffine
dropletsofinsecticideintotheatmospherewithspecial
equipment

ExperienceinCaliforniahasindicatedthatchemical
controlatthesourcewhilemosquitoesarestillin
thelarvalstagehasgenerallygiventhemostsatis
factoryresultsForthisreasonemphasishasbeen
placeduponthedevelopmentofformulationssuited
toapplicationinanaquaticenvironment

Liquidlarvicideapplicationsaremadewithlow
pressurecompressedairhandcansprayersmist
sprayersvehiclemountedpressurizedsprayersand
byairplane

Theinsecticidalpropertiesofoilspraysappliedto
watersurfaceshavebeenknowninmosquitoabate
mentforaconsiderableperiodoftimeandstillare
usedincertaincontrolsituationsIncompletekillof
larvaeandphytotoxicitylimitextensiveuseofoils
throughoutthestate

Since1946emphasishasbeenplacedontheuse
ofsyntheticorganiccompoundsforthecontrolof
mosquitolarvaeOnemethodofapplyingthesecom
poundshasbeenasoilsolutionswheretheyhave
provenefficientinsomeareasSmith1952

Byandlargethemostextensiveapplicationof
chlorinatedhydrocarbonsandorganophosphoruscom
poundshasbeenintheformofaqueousspraysob
tainedfromemulsionconcentrates

Theapplicationofaqueoussprayshasbeenbeset
withmanyproblemsThedegreeofsolubilityofthe
toxicantinwaterinvarioussolventsandtheuseof
theproperemulsifyingagentinbardwateralkaline
wateretcmustbeconsideredinordertoobtainproper
resultsMaterialswithlowwatersolubilityaredis
solvedinasuitablesolventandcombinedwithan
emulsifiertodispersethesolventinsecticidemixture
inthewater

SolventsAvarietyofsolventsareavailabletoformu
lateemulsionconcentratesTheseareclassifiedinto
threemaingroups1thealiphaticssuchasdiesel
andfueloilsmineraloilsandkerosenes specific
gravitybetween075and0802thexylenerange
aromaticssuchasxyleneSocal2ToxisolBandEs
pesol5specificgravityfrom084to087 3the



heavyaromaticssuchasPanasolAm2andVelsicol
Av55 specificgravityfrom086to099

Factorstoconsiderinselectingsolventsarephyto
toxicitysolvencyoftheinsecticideflashpointcost
andavailabilityIngeneralthexylenerangearomatics
andtheheavyaromaticsareusedtoformulateinsecti
cidessincesomeinsecticidesandemulsifiershave

littleornosolubilityinthealiphatics
Foreachkindofsolventtheremaybeaparticular

concentrationandtypeofemulsifierwhichgivesthe
bestperformanceAsolventemulsifiercombination
whichworkswellforonetoxicantmaybelesseffective
whenusedwithanothertoxicantoracombination
whichisdesignedforaparticularconcentrationof
toxicantmaybeunsatisfactorywhenusedwiththe
sametoxicantatadifferentconcentration

Emulsifiers mosquitocontrolworkthedemand
forstableemulsionshasresultedpartlyfromthefact
thatsprayequipmentdoesnotcontainagitatorsto
keepsolutionsstirredandalsofromthebeliefthat
astableformulationwillperformmostsatisfactorily
asamosquitolarvicide

Thereappearstobelittleornothinginthewayof
experimentalevidencehowevertosupporttheview
thatstableemulsionswillgiveabetterkilloflarvae
thanafastbreakingformulationThismaybepar
ticularlytruewithorganophosphoruscompounds
wherethekillisusuallyachievedwithinthefirstfew
hoursafterapplication

Theclassesofsurfaceactiveagentscommonlyused
informulatingmosquitolarvicidesincludenonionic
typeethersalcoholsandestersofpolyhydricalcohols
andlongchainfattyacids Metcalf1952

Emulsifiersorsurfactantsarecharacterizedchem
icallyaspossessingafairlylargeoilsolublegroup
andawatersolublegroupinthemoleculeThepres
enceofoilsolubleandwatersolublepropertiesin
thesamemoleculecausesthesematerialstoalign
themselvesincertainwaysatthesurfaceofwater
Thiscausesareductioninsurfacetensionandalso

accountsfortheabilityofthesesubstancestoemulsify
oilinwatertheinterfacialtensionbetweentheoil
dropletsandwaterbeingloweredbytheemulsifier
Dispersionoftheoilinwaterismadepossiblesince
theoilsolubleportionoftheemulsifiermoleculeas
sociateswiththeoilandthehydrophylicpartofthe
emulsifiermoleculeextendsintothewaterphase

Emulsifiersareclassedasnonionicanionicor
cationicFreed1958Cationicemulsifiersarephyto
toxicandgenerallyarenotusedininsecticideformu
lations

Anionicemulsifiersgivearapidbloominwaterand
quicklydisperseaninsecticidesolventcombination
Thistypeofemulsifierbreaksveryrapidlyhowever
andwillnotformastableemulsionNonionicemulsi
fiersdispersesolventinsecticideveryslowlyandpre
sentsomedifficultyingettingtheinsecticideintothe
waterOncetheinsecticideisinthewateritremains

foralongperiod
Themostsatisfactoryemulsionsareformedfrom

combinationsofanionicandnonionicemulsifierstak
ingadvantageofthedesirablepropertiesofeach
Behrens1958Somedesirablefeaturesofeachtype

arepresentedinTable1

TABLE1

Featuresofnonionicandanionicemulsifiers

Nonionicemulsifiers

1Improveactioninhard
water

2Improveemulsionsta
bilityathighusecon
centrations

3Improveperformance
inwarmwater

4Improveagingstability
oftheconcentrate

Someexamplesofanionicnonionicandcombina
tionsofemulsifiersarepresentedinTable2

TABLE2

Illustrationsofvarioustypesofemulsifiers
Nonionic

TritonX100
EmcolH500X

Agrimul70A

AgrimulN4R
AgrimulN4S
Atlox3387
Atlox3335

Anionicnonionic Anionic

AgrimulN4R
Antarate9184
TritonX151

Anionicemulsifiers

1Improveactioninsoft
water

2Improveemulsionsta
bilityatlowusecon
centrations

3Improve performance
incoldwater

4Improvespontaneity

EmcolH300X

TABLE3

Emulsifiersgroupedaccordingtotheclassof
compoundwithwhichtheyare

commonlyused
Thiophosphates ChlorinatedHydrocarbons

EmcolH300X

AgrimulA100
IgepalCO430
TritonX100

TABLE4

Someemulsifiersusedinformulatingparathionand
malathion

Parathion Malathion

TritonX155 mixture EmcolH141
mixture ToximulMP

TritonB1956 mixture AgrimulWL
EmcolH500X TritonX155
Antarate9184 Atlox3387

IgepalCO630 Mal20A

1Thelistingofemulsifiersusedininsecticideformulationsis
forillustrativepurposesonlyanddoesnotimplytheendorse
mentoftheproductslistedConverselyproductsofasimilar
naturewhicharenotlistedarenottobeimpliednecessarily
asbeingunsatisfactory
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SpecialtypesofformulationsLiquidformulations
ofinsecticidesaresometimesincorporatedintooronto
acarrierorvehicleofinertmaterialtoformwhat
hasbecomepopularlyknownasgranulesAnother
methodofformulatingliquidmaterialswithhandling
propertiessimilartogranulesmaybeforthcomingin
theapplicationofmicroencapsulationtechniques
whicharepresentlybeingdeveloped anonymous
1961Inthisprocessthedropletofinsecticideis
coveredwithathinlayerofawatersolublepolymer
thatcanbevariedforreleasetimeVarioussizesof
dropletsvariouskindsofcoatingsandvariousthick
nessesofcoatingscanbeproducedbythismethod
Thefeasibilityofthisapproachinmosquitolarviciding
operationsawaitsexperimentaltrials

Anothermethodofhandlingliquidformulations
hasinvolvedthesocalledinvertemulsiontechnique
inwhichdropletsofaqueoussolutionsaresurrounded
withanoilfilmupondispersalfromspecialequip
mentThisreducestheevaporationofthespraydrop
letsThefeasibilityofthismethodhasbeendemon
stratedinweedcontrolandprobablycouldbeused
withinsecticideapplications
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PESTICIDERESIDUESAND

MOSQUITOABATEMENT

JOHNESWIFT
UniversityofCaliforniaBerkeley

IhaveoneadvantagethismorninginthatIhave
noslidesandIdonotthinkIwillbeusinganyterms
thatwillbeforeigntoyouImhappytobehereto
discusssomeoftheproblemsinregardtotheregula
tionsandlawsetcastheyrelatetopesticidesand
theirusageWhenGordonSmithfirstaskedmesome
timeagoifIwouldspeakonthissubjecttothisgroup
Iquestionedinmyownmindwhetherornotmy
presencewouldbeofanyvalueAtthattimeIdid
notknowhowmanymutualproblemswehadinrela
tiontoagriculturalpesticidestheuseofthesepesti
cidesinagriculturalentomologyandmosquitoabate
mentRecentlyasMrSmithmentionedIveworked
withafewpeopleinmosquitoabatementandIfind
thatwedohavesomemutualproblems

Thequestionprobablyhasariseninyourmindin
regardtomosquitoabatementwhyyoumightbe
concernedwithresiduestolerancesregistrationof
chemicalsexemptionsofchemicalsetcparticularly
asmostoftheselawsandregulationspertainprimarily
toagriculturalusagesandagriculturalproduction
howeverwehaveamutualconcerninthattheselaws
aremadeforallgroupsandallpeopleAnotherthing
thatisapparentwithsomemosquitoabatementopera
tionsisthatoftenmosquitocontrolisbeingcarried
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onoveragriculturalproductsoragriculturalland
Alsoinsomecasesthecontrolsusedmayaffectwild
lifeTheseproblemsaresimilartothosewefacein
agriculturalpestcontrol

OthermutualproblemsareresiduesanddriftResi
duesoccurwhenyouapplyaninsecticideoranyother
pesticideDriftoccursregardlessofwhoappliesit
orhowitisappliedAsDrMullapointedoutyou
willundoubtedlygetlessdriftwithgranulesbutthere
isalwayssomeThereforeIthinkwedohavemany
thingsincommonthatwouldseemworthwhileto
discussforafewminutesthismorning

FirstIbelieveweshouldmentionthevariouslaws
whichregulatetheuseofpesticidesImnotgoing
toboreyouwithanydetailsofthelawsbutIwould
justliketomentioninpassingthattheyarethebasis
formypresenceherethismorningWeareconcerned
withbothstateandfederallawsandIwouldlike
tomentionthefederallawsfirstTherearetwoagen
ciesthatarechargedwiththeresponsibilityofenforc
ingandhandlingthevariousfederallawsThefirst
istheUSDepartmentofAgricultureTheyhave
oneparticularlawcalledTheInsecticideFungicide
andRodenticideActthataffectstheuseofallchem
icalsAnychemicalusedforcontrollinginsectsmites
plantdiseasesweedsdesiccatingacropgrowthregu
lationetcallcomeunderthislawThislawpertains
totheregistrationoftheproductBeforeitcanbesold
ininterstateshipmentitmustbeproperlyregistered
bytheUSDepartmentofAgricultureandthisregis
trationisabasicrequirementbeforewecanmake
effectiveuseofachemicalonacommercialbasisin
thefieldInordertoobtainaregistrationthereare
certainrequirementsthatmustbemetTheseinvolve
theuseoreffectivenessofaparticularmaterialie
itmustdothejobthathasbeenclaimedforittoxicity
datamustbeavailableonboththeacuteandchronic
toxicityandtheremustbeinformationtoshowwhat
theresiduewillbewhenthechemicalisusedas
suggestedThesearethebasesforacceptanceofa
labelwhichmustindicatetheusesoftheproductthe
hazardsinvolvedandthevariousprecautionsAprod
uctmayberegisteredonthebasisthataresidueexists
andwhenusedassuggestedtheresiduewillnotex
ceedthetoleranceorifnoresidueoccursitwillbe
registeredonanoresidueNRbasisandifweuse
itproperlywedonothavetobeconcernedabout
residuesHoweverifaresiduedoesoccurthenthe
FoodandDrugAdministrationestablishessafetoler
ancesforthechemicalandtheUSDAmustmakesure
thatthesuggestedusewillnotresultinaresiduethat
isabovethetolerance

Howdotheselawsaffectmosquitoabatement
FirstasIhavealreadystatedtheseIawsapplyto
allwhousepesticidesTherearenoexceptionsas
farasthatisconcernedandifthechemicalistobe
usedforcontrollingnoxiousinsectsorotherorganisms
thenitmustberegisteredforthisparticularuseThose
whoareconcernedwithabatingmosquitoesorother
typesofanimallifecanfrequentlyhelpinobtaining
thisparticulartypeofregistrationTheycanobtain
thefielddatanecessarytoprovetheusefulnessof
theproductsothatitcanbeproperlyregisteredand
soldforusethroughouttheareaswhereitwouldbe
effectiveObtainingtheseregistrationsisoneofthe



waysinwhichthoseinmosquitoabatementcanbe
helpfulInthepastthisphasehassometimesbeen
overlooked

TheFoodandDrugAdministrationenforcesthe
FoodDrugandCosmeticActandunderthesection
ofthisActfrequentlycalledtheMillerAmendment
orofficiallythePesticideAmendmenttolerancesare
establishedforpesticidechemicalsoncropsthatwill
providesafetytotheconsumerofagriculturalprod
uctsThisamendmentwasenactedtoprovideapro
cedureforsettingupsafetolerancesforresiduesthat
mayappearinoronouragriculturalproductsor
exemptionsfromatoleranceifthereisnoconsumer
hazardinvolvedTheFoodandDrugAdministration
hasstatedthatthepublicwillnotbeplacedinacate
goryofguineapigsanditistheresponsibilityof
thosewhoproducefoodfeedsdrugsandpesticide
chemicalstoprovethatthesearesafetouseandthat
thefinalproductuponwhichthechemicalisused
willbesafewhenitgoestotheconsumerPriorto
theMillerAmendmentthosewhopreparedandput
onthemarketvariouschemicalscoulddosoifthey
feltthattheseweresafeandcouldbeusedinthefield
ItwasuptotheFoodandDrugAdministrationto
provethatthematerialwouldbeinjuriousThiswas
alongandcostlyprocessandofcoursetherewere
veryfewoftheseevaluationsmadeSincethePesti
cideAmendmentwasestablisheditisnowuptothe
producerorthemanufactureroftheproducttoprove
beforeachemicalcanbeputinthefieldthatitis
absolutelysafeThisiswhereallofushavearather
largerolenowbecausewecanhelpinthisevaluation
ofthechemicalsIamnotsurewhetheryouareaware
ofitnowbutordinarilythetimefrominceptionof
achemicalinalaboratorytouseinthefieldisaround
fouryearsandthecosttodotheworkrangesfrom
oneandahalftotwomilliondollarsUsuallythis
moneyandeffortisspentonobtainingsanctionto
usethechemicalincropproductionbutinsomecases
theuseisforcontrollingnoxiousinsectsAsImen
tionedearlierinabatingmosquitoesmaterialsare
sometimesusedovercropsorthematerialmaydrift
toacropandaresiduemayoccurItthenisthere
sponsibilityofthosewhousethechemicalstobe
surethattherewillnotbeanexcessiveresidueon
thecropwhenitisharvestedThereforeyouinmos
quitoabatementhaveaverydefiniteresponsibility
inthisrespect

AsIhavepointedoutifaresidueoccursaspecific
tolerancehastobeestablishedforeachagricultural
commodityonwhicharesidueoccursandinsome
casesamaterialmaybelegallyusedformosquitocon
trolbutthissamematerialmaynothaveatolerance
establishedforitonfoodcropsIfinmosquitocon
trolaresiduedoesoccuronafoodcropthenatoler
ancemustbeestablishedandthosewhodothiswork

canhelpinestablishingthesetolerancesbyaccumu
latingtheexperimentaldatanecessaryTheUniver
sityhashadoccasioninthelasttwoyearstohelp
inestablishingtolerancesonfoodcropsthatwere
necessarybecauseofmosquitoabatementactivities
Wevealsohadanopportunitytohelpinobtaining
registrationfortheuseofcertainmaterialsusedon
foodproductsbecausethiswasnecessaryinorderto
controlmosquitoesThefarmerwillnotallowyou

toputchemicalsonhiscropunlessitislegalto
doso

Thestatelawsinregardstoregistrationandtoler
ancesaresimilartothefederallawsAllchemicals
thatareusedregardlessofthepurposemustbe
registeredwiththeStateDepuartmentofAgriculture
DivisionofChemistryTheStateDepartmentofAgri
cultureisalsoresponsiblefortheinspectionoffoods
forresiduestodetermineiftheyarewithinthetoler
ancebeforetheygotomarketTheyalsoissuelicenses
tocommercialpestcontroloperatorsandarerespon
sibleforthepermitsfortheuseofvariouschemicals
Thepermitsystemasfarasmosquitoabatementis
concernedappliesatpresenttoparathionPossibly
inthenearfuturesomeoftheothermaterialswill
beincludedIthinkthatitisimportanttobringbefore
youtheselaws

NowIdliketomentionapracticalsideofthis
problemasitmightconcernyouIvealreadystated
thatintreatingfornoxiouspestsitissometimesnec
essarytotreatoveracroporthedriftfromtheappli
cationmaybeoveranearbycropalsothechemicals
usedmayaffecthoneybeesorotherpollinatorsother
beneficialinsectswildlifeandofcoursepublicsafety
Iknowyouareawareoftheseproblemsbutthese
arethesameproblemsweinagriculturefacethere
foresomeoftheworkwedoisapplicabletoyou

Atthepresenttimethefarmersofthisstateare
greatlyconcernedaboutresiduesontheircropsMr
Smithmentionedthefiascoofthecranberrieswhich

occurredtwoyearsagoandhadeverybodyupset
Atthepresenttimeweareagainhavingproblems
withresiduesespeciallyondairyfeedsandinmilk
andIwouldnotsaythatweareinthebestposition
asfarasresiduesareconcernedontheseproducts
Residuesinmilkoronhayareofgreatconcernto
mostdairyproducersSincemilkanddairyproducts
haveazerotoleranceforallpesticidechemicalsthe
feedsmustbenearlyfreeofchemicalsthatcanaccum
ulateinmilkfollowingfeedingAlthoughmostMADs
areusingphosphatesthismaynotalwaysbethecase
andyoumayusematerialsthatcouldappearinmilk
Thusyoumustbeawareofthepossibilitiesthatcould
occurifyoutreatedoverornearaforagecropwith
amaterialthatisnotallowedonhayorotherforage
Thesesameconsiderationsshouldbegiventofood
cropsandtootherfeedcropsdestinedforfeedingto
beefanimals

IhavealreadymentionedbeesandDrAnderson
willspeakindetailontheminafewminutesbut
Iwouldliketoemphasizetheproblemofbeelosses
duetopesticidesThebeeindustryasyouwellknow
isworthseveralmilliondollarsabout6000000as
farashoneyandbeeswaxareconcernedbutthis
industryismoreimportantthanthatbecauseofthe
serviceitprovidespollinationTherehavebeensome
veryseriouslossesinthelastfewyearsbecauseof
pesticidesparticularlysincewechangedourpestcon
trolrecommendationsfromchlorinatedhydrocarbons
tothephosphatesandcarbamatesBecauseofthe
seriousbeelossesthebeekeepersdonotknowwhether
theycanliveinCaliforniaornotIwillnotgointo
anymoredetailthanthatbecauseIknowthatDr
Andersonwillexplainitbutitisoneofourvery
seriousproblemsatthepresenttimeandyoushould
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beconcernedbecauseoftheparathionandotherphos
phatesyouuse

Therewereanumberofcasesofovertolerancesof
variouspesticidesonthehayandthefeedcropsin
1961andasaresultofnotbeingabletosellsuch
haytodairymenthehayproducerswillnottolerate
someofthethingsthattheyputupwithlastyear
Youmayrememberin1960everybodywasquitecon
cernedaboutresiduesandaspecialeffortwasmade
toreducetheseIn1961probablybecausethingswent
wellin1960therewasarelaxationabouttheuseof
pesticidesandasaresultourpresentproblemof
residuesdevelopedFor1962itlooksasthoughthe
farmerswillbemorecarefulandtheywillnotallow
pesticidesontheirhayunlesstheyaresureitislegal
todosoSomegrowersmaygosofarasnottoallow
youtotreatovertheircropsthisyearevenwith
parathionTherehavebeenanumberofdairiesshut
downandmanyloadsofhaystoppedandthisleads
metobelieveyouwillfindthatthefarmerswillbe
takingadifferentviewpointthiscomingseasonas
farastheuseofchemicalsaroundtheirpropertyis
concerned

Ithinkthisbringsustotheproblemthatweall
shouldbeverymuchconcernedwithintheusage
ofthesechemicalsWeshouldbesurefirstthatwe
areusingregisteredmaterialsunlesswearedoing
itonanexperimentalbasisIfaresidueoccurswe
shouldbesureourusagewillnotresultinaresidue
thatexceedsthetoleranceWemusthavedatato
backuptheseusagesWeshouldusetheproperma
terialsattherighttimeanddowhateverisnecessary
toprotectthebeneficialinsectsIthinkmostofall
thereisaneedforgoodpublicrelationsandimprove
mentofourpublicimageinthisregardSomeofthe
consumingpublicdonothaveaverygoodimage
ofthosewhosellorusepesticidesinthefieldThey
thinkwearealltryingtopoisonthemThisisarather
smallbutaveryvociferousgroupanditisgrowing
largerallthetimeThereforewemusttakestepsto
showoursideofthisproblemThenthereisanother
groupthatthinkwearepoisoningandkillingoffall
ofthewildlifeWehavetodoeverythingpossible
withinourpowertoshowthatwearenotpoisoning
thepublicthatwearefollowingthelawsandrules
andregulationsthatwearenotupsettingnatureand
thatwearebenefittingthepublic

InrelationtoourpublicimageIwouldliketoshow
yousomeofthearticlesthataresentouttoCalifornia
consumerspointingoutthatwewhousepesticides
arecarelessandarepoisoningthepeopleofthisstate
Thisisonethatwascirculatedin1960Consumers
MustCheckPoisoninFoodsThenthereisalong
mimeographedpagedescribingtheusesofpesticides
andurgingthatlettersbewrittentotheGovernor
andotherswhosenamesarelistedaskingthemto
helpstopthepeopleofImperialValleyandespecially
theUniversityofCaliforniaandtheAgriculturalEx
tensionServicefrompoisoningthepeopleinCali
forniaAnotheroneputoutin1961saysStopthis
PoisonDontgivebabiespoisonedmilkProtectyour
selffromcancerhepatitiskidneydiseasesarthritis
arterialsclerosisheartdiseasesocalledvirusinfec
tionofthedigestivesystemulcersdegeneratedis
easesalltriggeredbysmalldosesofpoisonAnd
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onceagainparticularareasofCaliforniaarepicked
outasthetroublespotsandthereadersareasked
towritetotheGovernorandothersaboutthisThe
lastandmostrecentonesaysStopPoisoningMeat
ThisisaletterprintedinanewspaperinCalifornia
asapaidadvertisementbutitgetscirculationand
hasbeenreproducedandsenttogroupsalloverthe
stateandoutofthestateItbeginsTheHonorable
AbrahamRibicoffSecretaryofHealthEducationand
WelfareWashingtonDCetcanditsaysin
effectthatwehavebeendoingwellinpreventing
theproblemofresiduesinmilkbutwhataboutmeat
becausethesamematerialsthatwewouldntallow
tobefedtodairyanimalswerenowfeedingtobeef
animalssosomethingmustbedoneItgoesalittle
furtherandsaysthatthiscanbeborneoutbyastate
mentfromtheChiefoftheDivisionofChemistry
oftheCaliforniaDepartmentofAgricultureAtthe
enditsaystowriteletterstoyourmeatpackersyour
CongressmanyourrepresentativesintheStateLegis
laturetoSecretaryRibicoffGovernorEdmundG
BrowndemandingazerotoleranceetcNowthese
couldbekindofhumorousiftheywerentsoserious
Theyareseriousbecausetheyaffectalotofpeople
Thistypeofliteratureisfrequentlybeingdistributed
anditisourresponsibilitytodosomethingaboutit
Weshouldnotallowanothersituationborderingon
hysteriatodevelopbecauseofpesticideresiduesWe
shouldallcombatthisbypointingoutateveryoppor
tunityhowthesechemicalsareregulatedhowthey
aresafewhenusedproperlyandexplainourown
programsThisisarealproblemandallofuswho
areconcernedwiththeuseofchemicalshaveareal
responsibilitytoseethattheyareusedproperlythat
residuesarekeptataminimumandthatthepublic
knowsweareusingthesechemicalsproperly

NowwhatwecanofferyoufromtheUniversity
IknowwhenDeanAldrichspokeonMondayheof
feredcooperationoncertainphasesofresearchand
Imsureyouwillfindthisisthefeelingofallofthose
intheUniversitywhoareresponsibleforresearch

Inregardtotheactualcontrolofpestsyouve
heardreportsfromothersstatingthatthisworkis
underwayAlsoregardingsomeoftheresidueand
applicationproblemswecanpoolourresourcesWe
havedonemuchonresidueanalysesandverypos
siblysomeoftheseresultscouldbehelpfulinyour
workifweknewwhatyourproblemsarepertaining
toresiduesIfwehavebettercommunicationbetween
ourgroupsitwillworktoourmutualbenefitOur
basicconsiderationsintheuseofchemicalsarethe
sameasyoursThereforeweshouldmakeunified
efforttosolvetheseproblems

EFFECTSOFMOSQUITOABATEMENT
PESTICIDETREATMENTSONHONEYBEES

LAURENDANDERSONANDELAURENCEATKINSJR
DepartmentofEntomology

UniversityofCaliforniaRiverside

Previousspeakershavementionedhowimportant
honeybeesaretoCaliforniabutIwouldliketo com

mentfurtheronthissubjectSoonafterthewhite



manarrivedinNorthAmericahebroughtoverhoney
beestohelphimoutThesebeessoonspreadall
acrossthecontinentandnowyouwillfindthem
bothinthewildstageinhollowtreesaswellasunder
domesticationinapiariesIntheUSapicultureis
amultimilliondollarbusinesswithCaliforniaasthe
leadingstateIthasbeensaidthathoneybeesare
farmoreimportanttoagricultureaspollinatorsof
variouscropssuchasalfalfadeciduousfruitsand
manyvegetablesetcWecouldnotgetalongwithout
thebeessoweregoingtohavetotakecareofthem
asbestwecanNowwheredoesthemosquitoabate
mentdistrictfallintothisimportantpictureWe
knowthatmanyoftheagriculturalpesticidesthathave
beenappliedhavedonealotofdamagetobeesSo
thequestionarisesDoMADtreatmentshurtthe
bees Beforeansweringthisquestionletusbriefly
reviewthehoneybeepesticideresearchLarryAtkins
andIhavebeendoingoverthepasttenyearsWe
havebeenworkingonthisproblemfromthestand
pointofinjuryfrompesticidesthatareusedtocon
trolagriculturalpestsTheninthelastfewyearswe
startedgettingcomplaintsandquestionsaboutthe
possibilityofmosquitoabatementtreatmentshurting
beesTounderstandthisresearchproblembetterI
wouldliketoshowaseriesofcoloredslidesthatex

plainhowweconductourlaboratoryandfieldexperi
mentsTwodozencoloredslideswereprojectedwhich
showedindetailthelaboratoryandfieldtestequip
mentandmethodsSincethisinformationhasbeen

publishedintheJournalofEconomicEntomology
Vol453 1952Vol476 19542articlesand
Vol5111958itwillnotberepeatedhere

Ourfirstfieldtestsonmosquitoabatementtreat
mentsweremadein1959inthefresnoareaInthese

experimentsparathion110lbacrewasflowndi
rectlyovercoloniesofbeesanditwasfoundthatthe
colonieswerenothurtappreciablybuttherewasa
completelossofallthebeesthatwereoutvisiting
flowersinthetreatedareaatthetimeoftreatment

In1961studiesweremadeonthepossibilityof
poisoningwaterInthelaboratory50honeywater
wastreatedwithparathionat123etconupto
20partspermillionInonetestthispoisonedwater
wasfedtobeesfortwohoursandthenreplacedwith
cleanfoodInanothertestthepoisonedwaterwas
fedcontinouslyforthreedaysInthefirsttest2hour
feedingtimeitwasfoundthatwithupto25ppm
nokillofbeesoccurredAt5ppmtherewas27kill
At75ppm73killAbove75ppm100killwas
obtained

Wheretheywerefedcontinuouslythebreakcame
at5ppminsteadofabove75andthe25ppmtreat
mentresultedin67killThesedataindicatethe

amountofparathionbeescantolerateintheirdrink
ingwaterThequestionishowmuchparathiongets
intotheirdrinkingwaterfromanormal110thlb
acreapplicationIfallofitwentinthewaterand
thewaterwasaninchdeepitwouldbeabout05ppm
Thusthisreadilyshowsthatwithnormaltreatments
theamountgettinginthewaterisnotenoughtobe
toxictobeesprovidingthewaterisaninchormore
indepth
Ifthewateris110thofaninchdeepthen110
lbacreshouldresultin5ppmanditisapparent

wewouldbeapproachingthepoisonouslevelThus
theremaybeapossibilityofpoisoningbeeswiththese
treatmentswhentreatedwateringareasarejustdamp
groundHoweveritshouldbepointedoutthatthe
soilmaytieuptheparathionanditmaytakemore
parathionthanhasbeenfoundnecessarytokillbees
inthelaboratorywherematerialhasbeenputinwater
orintinpansItshouldalsobenotedthatthedamp
edgeofthewaterareasinthefieldarealmostalways
connectedwithdeeperwaterandtheinsecticidemay
bedispersedoutintothedeeperwaterthusdecreas
ingtheconcentrationUsuallythereisafluctuationin
thewaterlevelinthefieldreservoirsresultingin
alternatecoveringanduncoveringofthedampareas
attheedgeofapondthusfurtherdilutingthepesti
cideThelaboratorytestsaremoresevereonthe
beesthanonewouldexpectteststobebecausein
thelaboratorythepoisonwasthoroughlymixedin
thehoneywaterwhichservesasfoodaswellasmois
turetopartiallystarvedbeesAlsointhefieldthe
beesgettheirwaterfrommanyplacesandthereis
agoodlikelihoodoftheirgettingitfromanoncon
taminatedplaceAlsowhengranularmaterialsare
usedtheinsecticideisreleasedgraduallyoveralonger
periodoftimesotherewouldbelessconcentration
atanygiventimeinthefieldthanwouldbepresent
inthewatertreatedwithparathionemulsioninthe
laboratoryUndoubtedlytherearemanyotherfactors
thatcouldbegiventhatwouldindicatelaboratory
treatmenttobemoresevereonbeesthanfieldtreat
mentAllofthesefactsindicatethatthefieldcon
taminationofwaterisnottoolikelyHoweveraddi
tionaltestsareneededtoprovethispoint

In1960fieldtestswereconductedinwhichthe
effectofparathiongranularandspraytreatmentswere
comparedonhoneybeesinalfalfainbloomThese
experimentsweremadeinKernCountyandinco
operationwithDrMSMullaofUCRtheBureau
ofVectorControlandtheKernandothermosquito
abatementdistricts

Inthesetestsparathionwasappliedat110thlb
acreThegranularparathionwasa2coatedmaterial
onsand1622meshwith11018particlespergram
andwasappliedatabout5lbsperacreTheparathion
spraywasmadefroma25emulsionconcentrateand
appliedinonegallonofwaterperacreThegranular
applicationgavenokillofbeesincagesinthefield
orofbeesvisitingthealfalfablossomsinthefieldand
nokillofbeesoccurredatthecoloniesThesprai
treatmentresultedincompletemortalityofbeeseh
posedinscreencageswhichwereflownoverAp
preciablebeemortalityoccurreduptoonehourafter
treatmentinbeesexposedincagesplacedinthefield
aftertreatmentReductioninfieldforcewasalso

notedinthespraytreatedfieldandappreciablemor
talitywasnotedatthehivesforoveraday

Piepans 832diameterwerefilledtoabout
deepwithwater 450ccThegranulesappeared
tobounceoffofthealfalfaplantsandfunnelinto
thesepansplacedinthealleywaysbetweentherows
ofplantswhilethesprayshitthefoliageandmore
orlessstucktothefoliageThismayexplainwhy
ahigherconcentrationwasobtainedinthepanswith
thegranulesthanwiththespraysBybioassayusing
mosquitolarvaethegranulesshowedabout13ppm
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parathioninthewaterwhilethespraysshowed
onlyabout03ppmThegranulartreatmentdidre
sultinenoughparathioninthewatertokillbees
whentheywereforcedtofeedonitandnothing
elseOnetenthpartpermillionparathionisabout
themaximumneededforcontrollingmosquitolarvae
andfrequentlymuchlesswillgiveadequatecontrol
Dataathandindicatethegranularapplicationwill
requirelessmaterialperacreandwillbeslower
inreleaseofparathioncausinglessconcentrationin
thewateratanygiventimeandlesstoxicitytobees
TherewouldalsobelesswasteofmaterialGranules
wouldbemoreeffectiveformosquitolarvaeinwater
undervegetationbutequaltosprayinopenwater
Withgranularslessweightisappliedperacrethere
foreagreaterpayloadcanbecarriedSomeoperators
inKernCountyhavehadsuccessfulcontrolwithas
lowas2poundsofgranularmaterialsperacreCom
parethisto8poundsoronegallonofsprayperacre

Thegranulescostmorethanspraysforagiven
amountofmaterialbutthiscostdifferenceiscom
pensatedforbybeingabletouselessaswellas
possiblybeingamoredesirablemixturetoapply

Thebestprocedurewouldbetoutilizebothgran
uleandsprayapplicationsThatisinthoseareas
wheresprayscanbeusedwithoutharmtobeesor
wherethereisnobeeproblemthenusethespray
Iftherehappenstobealotofbloomintheareato
betreatedandthereisapossibilityofpoisoningbees
thenusethegranulestobeonthesafesideItis
muchbettertoneverhaveacaseofpoisoningof
beesthantocomeupwithjustonepoisoningofbees
Itisnotsomuchthecostofpayingdamagesasitis
theadversepublicitythatariseswhenbeesarekilled

Recentlythevolumeofgranuletreatmentshas
increasedrapidlyIn1960therewerejustafewtons
usedIn1961thereweremanytonsused

Wehavepreparedaonesheetanswerpublication
OSA115onthetoxicityofvariouspesticidesto
honeybeesTheseareavailableatyourlocalCali
forniaFarmAdvisorsOfficeorfromtheUniversity
ofCaliforniaExtensionEntomologistThisOSAdoes
notgiverecommendationsontheuseofpesticides
Itispurelyalistingofallofthematerialstestedto
dateandgivestheirrelativetoxicitytohoneybees
ascomparedbothinthelaboratoryandinthefield
usingDDTasastandard

Thereisonlyonereferenceinregardtomosquito
abatementtreatmentsbeingtoxictohoneybeesand
thatisbyScudder1950Thisinformationburiedin
oneofthePublicHealthReportsstatesthatDDDand
DDTat110thlbacreformosquitocontrolwasnot
harmfultobeesHoweveritshouldbenotedthat
10timesthisdosageofDDTiscurrentlyrequired
formosquitolarvalcontrolinCalifornia

Inconclusionitissuggestedthatmosquitoabate
mentoperatorsusingparathionsprayscontactthe
beekeepersintheareaandletthembeawareofthe
timematerialsandtypeoftreatmenttobeusedAn
informedapiculturistismoreunderstandingandis
lessliabletocomplainabouthisbeelossesUsethe
granuleswheneverpossibleDonottreatoverthe
hivesAvoidtreatingfieldsinbloomanddonotover
doseAlsotrynottohitthewateringplacesalthough
allofourdataindicatethatthismaynotbetooim
portant
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Inconclusionletusconsideralittle4linepoem
whichsays

Helovedthebeesalive
Andthoughttheywerehisfriends
Butwhenhesatupontheirhive
Theystunghimintheend

JOHNHBRAWLEY
PresidentCaliforniaMosquitoControl

AssociationInc

WhatiswrongwiththeCaliforniaMosquitoCon
trolAssociationWehaveheardthisquestionmany
timesinrecentyearsandsometimestheimplication
seemstobethatthewholestructureisunsoundbe
yondhopeofrepairandshouldbeabandonedPer
hapstheintentismerelytofocusattentiononthe
needforselfanalysisandimprovementInthiscase
itbecomesagoodquestionwithaconstructivepur
poseButeitherwayitrepresentsanegativeap
proachtotheproblemWeshouldbeaskingour
selvesWhatarethegoodpointsofourAssocia
tionHowcanwemakeitanevenbetterorganiza
tion

Iwillnotattempttoenumerateitsmanyachieve
mentsthroughtheyearsThisistheThirtiethAnnual
Conferenceandifthereisanyonewhocantruthfully
saythathehasnotderivedsomebenefitfromthis
Associationthenheisindeedliketheproverbial
manwhowaswiserinhisownconceitthanseven
menthatcanrenderareason

ItsgreatestassetisyouthemembersThrough
yourcollectiveeffortsyouhavemadeitoneofthe
finestorganizationsinexistenceYourdesiretopro
tecthumanityfromdiseaseanddiscomfortisoneof
thenoblestambitionsthatanymancanhaveYour
goodwillsincerityofpurposeanddevotiontoduty
arebecomingmoreapparentwitheachpassingyear
AsindividualsyouarethenicestpeopleIhaveever
known

TheObjectsofthisAssociationaccordingtothe
Bylawsare Topromotecooperationamong
thosedirectlyandindirectlyconcernedwithandin
terestedinmosquitocontrolandrelatedsubjectsto
stimulatethedevelopmentofimprovedmethodsand
techniquesandtodisseminateinformationinrela
tiontheretoandtoaidintheadvancementinthis
fieldinCaliforniaandelsewhereThisindicatesa
sinceredesiretohelpbuildabetterworldanda
betterlifeformankindthroughbettercontrolpro
grams

Whatcanwedotopromoteandgivesubstance
tothesehighidealsandambitionsIbelievethat

1Allclassesofmembershipshouldbeallowed
fullparticipationincludingtherighttovote

2TheAssociationshouldpromotelegislationwhich
willprovideagreatlyexpandedprogramtopro
videadditionalknowledgeandassistanceinthe
developmentofimprovedmethodsandtech
niques

3AllactionsbytheAssociationshouldbepre
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cededbydiscussioncarefulconsiderationand
deliberationWemustexpecthonestdifferences
ofopinionbutintheendthewishesofthe
majoritymustprevailsothatasmallminority
groupcannotfrustratethedesiresandambitions
oftheorganization

4Politicalactionshouldbeacceptedasaneces
sarytoolfortheaccomplishmentofmajorob
jectivesbutitshouldbeuseddiscreetlyand
wemustbewareoflettingthisactivitybecome
theprimaryfunctionoftheAssociation

5Weshouldpromoteprofessionalstandardsaimed
atencouragingtheemploymentofcapablead
ministratorswiththeabilityexperienceand
knowledgetocarryonefficientoperationalpro
gramsWemustnotmakethemistakehowever
ofpresupposingthatacademicdegreesareneces
sarilytheonlymeasureofamansknowledge
andcapabilities

6TheAssociationshouldprovideideasinforma
tionassistanceandguidancebutshouldnever
attempttoregulatedictatedominateorinter
fereinthelocaloperationalprograms

Ifyoudonotagreewiththeseproposalsandothers
whichIwillmakeinthefutureitisyourrightto
opposethemvigorouslyandIwillnotbeoffended
solongasthisoppositionisexpressedinanhonor
ableanddemocraticmannerInturnIwillrespect
yourideaseventhoughImaynotagreewiththem
Thepathofleastresistanceoftenleadseachofus
tobenegativetoopposeandtotrytomaintainthe
statusquoWeliveinafastchangingworldwhere
thatwhichwasgoodenoughyesterdaymaybeobso
letetodayandanantiquetomorrowThelawof
survivaldictatesthatwemusteitheradaptordie

SUBMITTEDPAPERS

ONEMANJEEPWITHAUTOMATIC
AIRSUPPLYFORLIQUIDANDGRANULE

LARVICIDINGINORANGECOUNTY

ALBERTHTHOMPSON

OrangeCountyMosquitoAbatementDistrict

TheOrangeCountyMosquitoAbatementDistrict
controlsanareaof762squaremilesMuchofthis
areacontainsmanymosquitosourcescreatedbythe
drainageofexcessirrigationwaterfromresidential
areasandagriculturaloperationsintostreetgutters
catchbasinsroadsideditchesculvertsandflood
channels

Incontrollingthesesourcesinthepastweuseda
conventionalCJ2AJeepwith4wheeldriveoperated
byonemanSprayingwiththisJeepwasinconven
ientanddangerousbecausetheoperatorhadtospray
drivingagainstthetrafficItwaspossibleofcourse
tospraydrivingwiththetrafficbutwefeltthat
whensprayinginthispositionwedidnotdoa
thoroughjob

Sinceitwasfeltthattheequipmentwehaddid
notaccomplishthedesiredresultsandsincewe
wishedtoeliminatedrivingagainsttraffictheDistrict
orderedfourJeepDJ3ABasicDispatcherswithright

handdriveandautomatictransmissionequippedas
follows

Automatictransmission

Righthanddrive
Frontcanvastop
Oilbathaircleaner

Heavydutyshockandsprings
Onethirdfrontpassengerseat
Lockingdifferential
Directionallights
Outsiderearviewmirror
Fivetires 640x15tubeless
Oilfilter

Positivecrankcaseventilation
ColorMichiganYellow

Theautomatictransmissionenablestheoperator
tosprayatasloweruniformspeedwithoutshifting
gearssotheoperatorhasafreehandatalltimesfor
sprayingWiththerighthanddrivetheoperator
eliminatesahazardbydrivingwiththetrafficAn
otheradvantageisthatheisclosertothesourceand
thereforedoesamoreefficientjob

InasmuchastheseJeepsaretobeusedprimarily
forsprayingstreetgutterscatchbasinsroadside
ditchesetcitwasthoughtthatthelockingdifferen
tialallowingbothwheelstopullwouldgiveusan
addedsafetyfactorsincesomeofthissprayingis
doneinsuburbanareas

TheDistrictusescompressedairforspraying
liquidandgranuleinsecticidesSincetheDJ3AJeep
Dispatcherisnotequippedwithapowertakeoffan
aircompressorwithamagneticclutchwasmounted
underthehoodAfewminorchangeswererequired
tomakethisinstallationThebatterywasmoved
fromitspresentlocationandinstalledundertheleft
frontseatInordertodothisaholewascutinthe
floorboardandagalvanizedboxwasinstalledallow
ingthetopofthebatterytobe3inchesabovethe
floorboardAlongerbatterycablehadtobein
stalledandthepositivecablewasusedfortheground
Theexistingholddownbracketwasusedawooden
boxwasmadetocoverthetopandaslotwascutout
ofthetopoftheboxforcheckingandaddingwater
tothebatteryWiththebatteryremovedasturdy
mountingbracketandspacewasavailableforthe
compressorAtwocylinderQuincyModelX8com
pressorwasfoundtobejusttherightsizeforthis
areaandtosupplytheamountofairneededtoop
eratetheconventionalspraygunforliquidlarvicides
aswellasthecompressedairgunInordertodrive
thiscompressoranadditionalpulleywasaddedto
theJeepenginefanpulley

Topreventexcessiverevolutionspeedonthiscom
pressor1000rpmmaximum wefirstinstalleda

dogclutchforengaginganddisengagingthecom
pressoratcertainspeedsThismethodwasunsatis
factoryduetotheoperationoftheclutchThenext
thoughtwasamagneticclutchasusedonautomobile
airconditioningunitsWewereabletopurchasea
738magneticclutchmanufacturedbyElectro
LockIncfromalocaldealer

BeforetheclutchcouldbeinstalledontheQuincy
aircompressorsaminimumamountofmachinework
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wasrequiredThefrontbearinghousingwasma
chinedandthreadedsoacollarcouldbemounted
Thiscollarwasnecessaryinordertoinstalltheelec
triccoilSincethemagneticclutchpulleywastap
eredtheshaftofthecompressoronwhichthepulley
wasmountedhadtobemachinedtoatapershaft
Alsoa516USSthreadwastappedintotheendof
theshafttosecurethepulleyandclutchassembly
ontotheshaftThepulleyrateswereworkedout5
to738sothatwhentheoperatorwasdriving5
milesperhourthecompressorwouldsupplyenough
airtooperatethespraygunforliquidlarvicidesas
wellasthecompressedairgranulegun

Toenabletheoperatortoengageanddisengage
thecompressorathisconvenienceaswitchwas
mountedonthedashforoperationofthemagnetic
clutchAwarninglightwasinstalledtoalerttheop
eratorwhenthecompressorwasinoperation

Afterinstallationofthecompressorandmagnetic
clutchwethenmounteda40galloncompressedair
spraytankThistankwillbeusedforoilinsecticide
Equippedwithapressureregulatorandfilteritwill
alsoactasanairreservoirforoperatingtheairgunSo
thatboththeairgunandsprayguncouldbehung
inapositionforeasyhandlinggwemountedabracket
ontherightsideofthewindshieldframeThespray
gunwasmountedonthesideoftheJeepinaone
inchpipebracketAtwogallonportablegranule
containerwasalsomountedonthissideoftheJeep
Thisportablecontainerholds20poundsofgranules
andpermitstheoperatortospraygranulesfromthe
movingvehicleorwhennecessarytoleavetheve
hicletotreatsourcesatanydistancefromthevehicle
dependingonthelengthof14airhoseprovided

Wefeelthatthecontinuoussupplyofcompressed
airfromthisautomaticunithasmanyadvantagesIt
eliminatestimelostinstartingaswellasmechanical
failuresoftheconventionalauxiliaryengineTheunit
requiresaminimumofspaceandmaintenanceThere
isnonoiseandthereforeagreaterdegreeoftraffic
safetyInstructiontimefortemporaryoperatorsis
alsoreducedOurcostwasonly16000including
8000forthecompressor4000forthemagnetic
clutchand4000forthenecessarymachinework
andmounting

Theonlydisadvantageofthisairsupplysystem
isthatthecompressorissubjecttoexcessiverpm
iftheoperatorfailstodisconnectthemagneticclutch
beforedrivingatspeedsexceeding15mph

Althoughthisunithasoperatedinthefieldsatis
factorilywefeelthatadirectdrivecompressorwith
outthemagneticclutchwouldprovidethesimplest
andmostfoolproofoperationforacontinuousair
supplyConsequentlywehavenotasyetadopted
theabovedescribedunitasstandardequipmenton
ourvehiclesusedforsuburbanmosquitocontrolWe
arenowlookingforacompressorofadequatecapac
itythatcanbedrivendirectlyofftheengineofthe
JeepDispatcherATUFlo500eitherairorwater
cooledhasbeenrecommendedtomeetourrequire
mentsandalsotofitwithintheavailablespaceunder
thehoodWeareawaitingareportoncostandavail
abilityofastandardkitthatwillpermitinstallation
inaJeepDJ3ADispatcherwithoutanyalterations
otherthanmovingthebatteryasdescribed
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ORANGECOUNTYCOMPRESSEDAIR
GRANULEGUN

DESIGNANDOPERATION
JACKHKIMBALLANDALBERTHTHOMPSON

OrangeCountyMosquitoAbatementDistrict
TheOrangeCountycompressedairgranulegun

wassuccessfullyusedduringthe1961seasontoapply
15meshgranulestosmallroadsideditchesandlarge
floodchannelsforthecontrolofmosquitolarvaeOne
unitwasinroutineusebyaseaswaloperatorcover
inga24squaremilesuburbanareai 1ningtypical
streetguttercatchbasinandroadsideditsources

Asecondunitwasusedbyapermanentoperatorto
treatlargefloodchannelsofvaryingwidths
andinvertconditionsDuringtheseextendedfield
trialstherewerenofailuresofeitherthegranule
gunusedbytheunskilledseasonaloperatororbythe
permanentoperatorHowevercontinuousoperation
ofthisgundependsuponfreedomfromoversized
granulesInsecticidepurchasespecificationsshould
clearlyindicatemaximumsizeofgranules

DescriptionoofGranuleGun
Thegranulegunisassembledfromcommercially

availablepartscostingapproximately10000not
includingthecompressedairsupplyAstandard
sandblastgunhasbeenadaptedtosuckthegranules
fromasimplecontainerandtoejectthematany
desireduniformrateofdischargeForeachtypeand
sizeofgranuletherateofdischargeisdetermined
bythefollowingfactors1airpressure2gun
airjetdiameter3nozzlediameterand4length
ofsuctionhoseThemaximumeffectivethrowfrom
thegunisapproximately40feetfor15meshsand
coregranulesTheactualthrowvarieswiththevol
umeofairreleasedbythegunwhichiscontrolledby
thejetsizeandtheairpressureatthejet
Design

Themaximumrateofairsupplytomeetourfield
conditionswasfoundtobe58cubicfeetperminute
offreeairdeliveredat70poundspersquareinch
Twohundredfeetof14onebraidairhoseisused
topermittreatmentatthatdistancefromthevehicle
Thegranulesarefedtothegunthroughashort
suctionhose14idwindshieldwiperhosefrom
alightweightportablecontainerAstandardtwo
gallongasolinecanwith516idbrasstubeextend
ingtothebottomandsolderedinplaceservesasa
convenientportablecontainerwithacapacityof
twentypoundsof15meshgranulesAKelcoModel
G790Csandblastgunequippedwith116and
332airjetsusedincombinationwith316and
14tungstencarbidenozzleshasprovedareliable
andtroublefreemeteringdeviceforgranulesofmany
typesandsizes
Calibration

Wehaveusedthe15meshsandcoregranulepro
ducedbyDurhamChemicalCompanytocalibrate
ourgunThesegranulesproduceverylittledustas
theypassthroughtheejectorandareheavyenough
totravelfortyfeetagainstamoderatebreezeTable
Ipresentstherateofgranuledischargeinpounds
perminuteandtheeffectivethrowinfeetforeach
airjetnozzlecombinationwithairpressuresat30
50and70poundsusingashortsuctionhosethree
feetlongandalongsuctionhoseoftwelvefeet



TABLEI

Ratesofdischargeandeffectivethrowusing15mesh
sandcoregranulesOrangeCountycompressed

airgranulegun
AirJetDiameter 116AirJet 332AirJet
NozzleSizeNumber No3No4 No3 No4

EffectiveThrowfromGun
30lbPressureatJet20ft 20ft 30ft 30ft
501b 25ft 25ft 40ft 40ft
701b 30ft 30ft

RateofDischargelbmin
LongSuctionHose12feet

301bPressureatJet061 073 093 125

501b 118 117 130 178
701b 134 155

RateofDischargelbmin
ShortSuctionHose3feet

301bPressureatJet130 166 144 225
501b 157 239 172 288

701b 190 286

OperationofGranuleGunforMosquitoControl
Thegranulegunhasbeenusedveryeffectivelyfor

manybreedingsourceproblemsincludingpreflood
treatmentofduckpondsHoweverourpurposein
perfectingthisequipmentwastoincreasetheeffec
tivenessandtheefficiencyofourroutinetreatmentof
streetsdrainageandfloodchannelsthroughtheuse
ofgranulelarvicidesStandardtreatmentduringthe
1961seasonwastheapplicationof5malathionsand
coregranulesattherateoftenpoundsperacrefora
dosagerateof05lbofmalathionperacreSinceeach
breedingsourceisphysicallydifferentinsizeshape
anddistancefromamovingvehicleitisnecessary
forthemosquitocontroloperatortodeterminethe
granulegundischargeratethatwillproducethere
quiredtreatmentTodeterminethisfactortheoper
atormustfirstdeterminetheswathwidthtobe
treatedthespeedoftravelonfootorinavehicle
andthemaximumthrowtogiveuniformdistribution
ofgranulesWiththesethreejobrequirementsde
terminedhereferstoaFieldGuideforMosquito

TABLE2

FieldguideformosquitocontroloperatorsDistributionof15meshsandcoregranulesUsingOrangeCounty
compressedairgranulegunfor10lbacreapplicationrate

JOBREQUIREMENTS

Swath Max

Width Throw

ft ft

ByMovingVehicle
5 15

10 20

20 30
30 40

ByWalking
5 15

10 20
20 30

30 40
40 40

Travel

Speed
mph

ControlOperator Table2toselectthegranule
gunfactorsthatwillproducethegundischargerate
fortherequiredtreatmentofthatparticularjobTable
2presentsaselectedlistoftypicaljobrequirements
inOrangeCounty

AdvantagesandDisadvantages
Thecompressedairgranulegunisawelcome

additiontotheDistrictsassortmentoflarviciding
equipmentAlthoughitisnosubstituteforthemist
blowerorthepositivehighpressurepumpandthe
compressedairunitsforsprayingmanytypesof
sourceswhichrequireoilsolutionandwateremul
sionthedistributionofgranulesbycompressedair
hadmanyadvantagesforthetypeofsourcedescribed
Theequipmentiscompactlightandrequiresonly
routinemaintenanceAllcomponentpartsarecom
merciallyavailableataninitialinvestmentmuchless
thanequivalentconventionalliquidsprayunitsThe
weightof5malthiongranulesisonlyonequarter
oftheweightofanequivalentwateremulsionspray
2parathiongranuleswouldbeonly18asheavy
asthewateremulsionConsequentlyourheavytrucks
usedforfloodchannelscanbereplacedwithJeeps
thatcancarryafulldayssupplyofgranulesThe
mostimportantadvantageoverliquidsprayingof
floodchannelsisthatthedistributionofgranulesis
notaffectedmateriallybybreezesorupdraftswithin
thechannelsConsequentlymanychannelscanbe
treatedfromamovingvehicleonthebankthatform
erlyhadtobesprayedfromthebottomAlsothe
granulespenetratethegrassandothervegetation
whichdevelopsastheseasonprogressesThevolume
ofliquidsprayshastobeincreasedupto10or15
gallonsperacreasvegetationincreasesAnotherad
vantageisthatmalathiongranulesappliedformos
quitocontrolhaveeradicatedheavyinfestationsof
chironomidlarvaewhereordinaryoilsolutionsand
wateremulsionshavebeenineffectiveThisseason
the high percentageofcomplaintscausedbychirono
midshasbeenpracticallyeliminated

Thedisadvantageofgranulesisofcoursethefact
thattheircostisconsiderablyhigherthanliquidlarvi
cidesTreatmentby5malathiongranulescosts

Gun GRANULEGUNFACTORS

Discharge
Rate Air Jet

Required Pressure Size

lbmin psi in

02 UseHornSeeder
2 04 30 116
2 08 30 116
2 12 50 332
2 16 50 332

Actual
Gun

Nozzle Suction Discharge
Size Hose Rate

no ft lbmin

5 05 30 116 No3 12 061
5 10 50 116 No4 12 117
5 20 70 116 No3 3 198
5 30 50 332 No4 3 288

No3 12 061
No4 12 073
No3 12 130
No3 3 172
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170peracreascomparedto030forDDTtoxa
pheneemulsionUseofparathiongranulesinthe
futurewillreducethecosttoapproximately070
peracreandwillreducetheapplicationratefrom
tentofivepoundsperacreaswellInspiteofthe
materialcostofgranulesitisourfeelingthatthe
useofgranulesformosquitocontrolinstreetdrain
ageandfloodchannelsiseconomicalbecausethe
granuleshavebeenextremelyeffectiveinthecontrol
ofmosquitoaswellaschironomidlarvaeandbecause
theOrangeCountycompressedairgranulegunper
mitspositiveapplicationwithlightequipmentand
lesseffortbythemosquitocontroloperator

MOSQUITOANDCHIRONOMIDLARVAE
CONTROLLEDBYGRANULELARVICIDE

APPLIEDBYORANGECOUNTY
COMPRESSEDAIRGRANULEGUN

JOHNGSHANAFELTJR
OrangeCountyMosquitoAbatementDistrict

Excessivenumbersofservicerequestswerere
ceivedbytheOrangeCountyMosquitoAbatement
DistrictandtheOrangeCountyFloodControlDis
trictduetolargenumbersofchironomidsemerging
fromafloodcontrolchannelandinvadingthead
jacentheavilypopulatedsubdivisionAsaresulta
specialprojectwasundertakentocontrolmosquito
andchironomidlarvaebytheapplicationofmalathion
granules

Theoriginalbreedingsourcewasa26milessec
tionoftheWestminsterFloodControlChannel
Exceptfora3mileconcretelinedsectionthechan
nelwasofearthTwelvefeetdeepthirtyfivefeet
wideatthetopandfifteenfeetwideatthebottom
itcarriedoffexcesslawnirrigationwaterduringthe
summermonthsEarlyintheseasonthechannelwas
vegetationfreeexceptformossonthebottomand
carried3to6inchesofslowmovingwaterWater
wasalwayspresentinthelowerthreequartershow
evertheupperquartercarriedonlyanintermittent
flowfromsporadicirrigationpracticesoftheresi
dentsTheamountsofgranulesappliedvariedwith
theamountofwaterpresentatthetimeoftreatment

Theconcretelinedsectionwasconstructedduring
the1930sandhadnotbeendesignedformosquito
orchironomidcontrolThelackofanaccessroad

Applicationofmalathion

No Date

1
2
3
4
5
6

7
8

Jul 5
18

Aug2
28

Sept5
16

Oct 5
20

TABLE1
granulesformosquito

Material

5MalVolclayGranules
5MalSandCoreGranules

PP

AP

preventedtheuseofmechanizedequipmentMud
hadatendencytocollectacrosstheflatbottompro
vidingfootingforweedsaswellasaverydesirable
habitatforchironomidsThissectionwastreatedby
handdispersalofthegranuleswithahornseeder

FieldtestsrunbyDrLDAndersonandDrEC
BayUniversityofCaliforniaExperimentStationat
Riversideindicatedgranularmalathionandpara
thiontobeofpossiblevalueTheysuggestedthat
eitherinsecticideappliedattherateofonepound
actualperacreshouldcontrolchironomidsSincethe
Districtwasusing5malathiongranulesattime
andareadysupplywasavailablethismaterialwas
selectedforthefieldapplicationsTheapplication
ratesetwas20poundsof5malthiongranulesper
acreApplicationwasfromthebankbyatwo
crewworkingfromaJeepThevehiclehadbeen
especiallydesignedtoprovideconstantairpressure
tooperatetheOrangeCountycompressedairgran
ulegunEachtreatmentwasappliedbythespecially
trainedshopforemanAnecessarypartoftheshop
foremanstrainingwastodevelopanabilitytoadapt
thefiguresonratesofgranuledischargeandeffec
tivethrowtofieldconditionsthusassuringthepre
scribed20lbsof5malathionperacreofchannel
bottom

Inordertokeepaclosecheckontheprojectrou
tinetreatmentwaseliminatedinfavorofcontrolled
treatmentApplicationsweremadeonlyuponthe
DistrictEntomologistssrecommendationSpotin
spectionsweremaderoutinelybuttreatmentwas
calledforonlywhenmosquitolarvaehadreached
thethirdinstarorwhenchironomidsreachedfourth
instarPretreatmentinspectionwasfacilitatedby
spotuseof8lbmalathionmosquitolarvicideacon
siderableamountofemulsifierisnecessaryforgood
results squirtingathinstreamfromasqueezebot
tleacrossthestreambottomIfchironomidlarvae
arepresenttheywillleavethemudwithinaminute
ortwoPopulationestimatescanthenbemadequite
easilyPretreatmentcountsaveraged500larvaeper
squarefoot

Eightapplicationsweremadeduringtheseason
Twowereformosquitocontrolonlyandonewas
limitedtoa16milesectionofadditionalchannel
TheinformationinTableIcoverstheentiretreatment
period

Ontwooccasionsasmallpotholebeneatharoad
crossingwasoverlookedandmosquitoesreachedthe
pupalstageThesespotsweretreatedbyanapplica

AT

andchironomidcontrol 1961

LbsUsed

77026mi
480
480
380 mosquitocontrolonly
300
410
450 16minewsection
88042mioldandnew



tionof2IbgalmalathionindieseloilThetotal
amountusedwas1quartAstheseasonprogressed
mossandweedsincreasedandalthoughtheadditional
growthcausedtherateofwaterflowtodiminishand
leveltorisenoapplicationproblemswereencoun
teredwiththegranules

Eightapplicationsofmalathiongranules20lbs
of5malathionsandcoregranulesperacreapplied
bytheOrangeCountycompressedairgranulegun
controlledtheemergenceofchironomidlarvaefrom
theWestminsterFloodControlChannelduringthe
1961seasonNoservicerequestsattributabletochir
onnmidswerereceivedfromtheadjacenthomesafter
thecontrolprogrambegan

USEOFAGEDETERMINATIONTECHNIQUES
TOLOCATESOURCESOF

CULEXQUINQUEFASCIATUS

GARDNERCMCFARLAND
SoutheastMosquitoAbatementDistrict

AND

HARVEYIMAGY
BureauofVectorControl

CaliforniaStateDepartmentofPublicHealth
CulexpipiensquinquefasciatusSayisoftenassoci

atedwithbreedingsourcesthatarenotvisibleby
surfaceinspectionbymosquitoabatementworkers
inCaliforniaThesesourcesincludeirrigationpipe
linesorirrigationtiledrainagefieldsandinurban
areassubterraneanstreetdrainsseptictanksand
cesspoolswiththeirattendantleachareasthatmight
beexposedorbrokenatthesurfaceSincemanymos
quitosourcesofthiskindareverydifficulttofindit
wasthoughtthattheagedeterminationtechnique
Rosay1961mightbeavaluabletoolindetermin
ingwhetheradultmosquitoesfoundatagivenrest
ingplaceoriginatedfromalocalorfromadistant
sourceThiswouldbeespeciallysignificantforCp
quinquefasciatusinasmuchasithasbeengenerally
acceptedanddemonstratedbymosquitocontrol
workersthatthismosquitodoesnottravelveryfar
fromitssource

Theagedeterminationtechniqueusesgrossana
tomicalchangestoindicatethelongevityofthespe
cimensbeingstudiedCharacteristicsincludethede
greeofrotationofthemaleterminaliathelossof
pupalremnantsintheformofmuscletissueinthe
abdomenthepresenceofmeconiumandthestage
inthedevelopmentofthefemaleovaries

Theareaselectedforapplyingthistechniqueis
aresidentialsubdivisiononthefringeofadairyarea
Thisareahadgivenconsiderabletroubleoverthe
yearsIn1961itwasdecidedtomakeanalloutat
tempttoeliminateallpossiblemosuitosourcesThe
dairieswerecarefullyinspectedandallpossible
sourceswereplacedunderarigidroutinetreatment
andsourcereductionprogramInaddition52prem
iseswereinspectedbymosquitocontrolpersonnel
Inspiteofexcellentsurfacecontrolrepeatedcom
plaintswerereceivedfromseveralresidencesthe
mostpersistentofwhichwassurroundedonallsides
byotherhomesItwasobservedthatallspecimens

wereCpquinquefasciatuspredominantlymales
Theweatherhadturnedcoolandattimeswascold
stillmosquitoesoccurredinsubstantialnumbers

BetweenOctober271961andJanuary111962
sixcollectionsweremadefromonepremisesOfthe
variousmorphologicalcharacteristicsthatcouldbe
usedthesimplestwasfoundtobethedegreeof
rotationofthemaleterminaliaTableIindicatesthe

findings

TABLE1

HypopygialrotationofmaleterminaliaCulexpipiens
quinquefasciatusmalesDairyValleyCalifornia
Date None Partial Complete

102761 16 3 1

112161 1

12761 31 3 2

121161 7 4 3

11162 1 2

Totals 54 11 9

Itisofinterestthatonly9ofthe74specimens
fromthesefivecollectionswerecompletelyrotated
BaseduponRosaysstudyoftheeffectoftempera
tureonthetimereuiredforrotationitwasestimated
thatthesemaleswerenomorethan53hoursold
probablylessTheothersignificantfactwasthatall
ofthemosquitoescollectedwereofthisonespecies
suggestingahiddensourceorsources

Severalpotentialmosquitosourceswerelocated
asaresultofintensiveinspectionOnDecember7
areinspectionrevealedapossiblesourcefroma
brokenirrigationvalveandahiddenstandpipeap
proximately100yardssouthoftheadultcollection
stationWhilenomosquitolarvaeoradultswere
takenfromthesetwopossiblesourcesitwasalso
notedinsubsequentinspectionsthatthesestandpipes
werestillbeingusedforirrigationpurposesAfter
thefourthinspectiononDecember11itwasde
ducedthatthemosquitoeswereprobablycoming
outoftheventsfromthesewerlinesinthehomes
Asaresulttenventsinhomesimmediatelysurround
ingthecollectingstationwerecappedwithscreen
NeverthelessadultmosquitoespersistedOnJanuary
11aneighborhoodsurveywasreinstitutedDirectly
behindthecollectionstationanothersuspectedsource
wasfoundwhenoneoftheinspectorslocatedabro
kenlaundrydrainpipethatwasconnectedtoan
undergroundcesspool

Althoughthedegreeofrotationofthemaleterm
inaliawasreliedupontohelpsolvethisproblem
femalemosquitoeswerealsodissectedOf12females
dissectedthreehadpupalmusculatureremnants
threehadmeconiumpresentandfourhadnottaken
abloodmealMostappearedtobeinthefirstcycle
ofovariandevelopmentTwowerefoundtobein
thesecondovariancyclebasedonthenumberof
ovarioledilationsThiswouldtendtocorroborate
thefactthattheentirepopulationwasgenerally
young

Considerablymoreexperienceisneededtoutilize
femalecharacteristicsreliablyNeverthelesswebe
lievewecanreportsomesupportingdatawithafair

Total

20
1

36
14
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degreeofassuranceFemalecharacteristicswillbe
usedtoagreaterextentinfuturestudies

Inconclusionitisbelievedthatbaseduponage
determinationtechniquesthepopulationofadult
Cpquinquefasciatusmosquitoeswasemergingfrom
anewlydiscoveredadjacentundergroundsource
Basedonthedegreeofrotationofthemaleterrain
aliamostofthemaleswerelessthan48hoursold
Dissectionsof12femalemosquitoesforgrossana
tomicalchangesalsoindicatedayoungpopulation
originatingfromanearbysource

ReferenceCited
RosayBettina1981Anatomicalindicatorsforassessingthe

ageofmosquitosTheteneraladultDipteraCulicidae
AnnEntomolSocAm5445289

CHIRONOMIDCONTROLWITHMALATHION
GRANULES

GARDNERCMCFARLANDEUGENECCHERRY
ANDELGEVESHAUSEN

SoutheastMosquitoAbatementDistrict

Intheearlyspringof1958theSoutheastMos
quitoAbatementDistrictreceivedgreatnumbersof
servicerequestsforabatementoflargenumbersof
chironomidsaffectingresidentialareasthatsur
round1000acresofwaterspreadingbasinsThese
basinswereusedbytheLosAngelesCountyFlood
ControlDistricttoreplenishundergroundwatersup
pliesAfterpreliminaryinvestigationbyourDistrict
andtheBureauofVectorControlStateDepartment
ofPublicHealthrecommendationsweremadeto
theFloodControlDistrictthataresearchprogram
beestablishedunderthedirectionoftheUniversity
ofCaliforniaatRiversideThisrecommendationwas
followedandanumberofreportsofresearchfindings
oftheresearchteamofDrLDAndersonandDr
ECBayhavebeenreportedintheliteratureand
atmeetingsoftheCaliforniaMosquitoControlAs
sociationServicerequestshavebeenreceivedinin
creasingnumbersregardingchironomidsthepast
severalyearsfromeveryareaoftheDistrictand
particularlyfromresidentialareasadjoiningconcrete
linedopenfloodcontrolchannelsThereareapprox
imately150milesoftheseconcretelinedchannels
withrelativelyflatbottomsandshallowslopesMany
ofthechannelshaveslopesoflessthanonefoot
permileWaterfromIawndrainageandothersources
inthesechannelsprovidesanidealenvironmentfor
growthofalgaeanddepositionofsiltWaterdepth
variesfromonetosixincheswithasiltanddebris
layervaryingfromonehalftotwoinchesindepth
Thissiltlayerprovidesanidealenvironmentforpro
ductionofchironomidsofvariousspeciesInad
ditiongoodconditionsforproductionofmosquitoes
areprovided

SincetheDistrictwasalreadyinvolvedinthe
abatementofmosquitoesinthesechannelsitfollow
edthatcontrolofchironomidsshouldbeundertaken
withthehopethatbothinsectscouldbecontrolled
simultaneouslySeveralexcellentrecommendations
oftheUniversityofCaliforniaatRiversideregarding
roughfishsuchascarpandcatfishforbiological
controlcouldnotbefollowedinthisprogramdue
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totheshallownessofthewaterInvestigationwas
theninitiatedontheuseofmalathionformulations
forcontrol

Malathionwasselectedsinceithadshownsome
promiseinDrBaysworkbothasanemulsionand
ingranularformApplicationmethodsforgranules
wereinvestigated Theseincludedhandoperated
rotaryspreadershornseedersgramdeinjectionin
mistblowerairblastand bymeans
ofsandblastinggunsHa yotaryspreaders
andhornseederswerediscontbniedcatoexcessive
labordemandsandunevenrateofapplicationEx
cellentresultswereobtainedusingsandblastguns
Techniquesofdevelopmentanduseofthismethod
havebeenreportedatthismeetingbyJHKimball
ManageroftheOrangeCountyMosquitoAbatement
District

Severalreportsindicatingineffectivenessof5
malathioncoatedsandgranuleswerereceivedsoit
wasdecidedtoexperimentwithdifferentmeshsand
granulesaswellaswithemulsionTheareaselected
fortestingtheseformulationswasatenacreexpanse
ofwaterinthebedoftheSanGabrielRiveradjoin
ing7thStreetinLongBeachWaterdepthvaried
fromoneinchtofourfeetThewaterexpansewas
featuredbygeneralopenareawithverylittlealgae
orplantgrowthattheshorelineApproximatelyone
tofourinchesofsiltoverlaythesandbottom

Materialsusedincludedan8poundmalathion
emulsionappliedattherateofonepoundofactive
materialperacre5malathioncoatedsandgran
ules1020meshand5malathioncoatedsand
granules2030meshappliedattherateofone
poundofactivematerialperacreTheemulsionwas
appliedwithaBeanpowersprayunitandthegran
ulesbymeansofasandblastnozzlewithaNo4
aperture

Resultsofthethreeformulationsusedrevealed
thatthemalathionemulsiongavelessthan10re
ductioninchironomidnumbersthe1020meshgran
ulesgaveapproximately90reductionandthe
2030granulesgavealmost100controlThesecon
trolpercentageswereobservedat96hoursafter
treatmentChironomidlarvaecountsgraduallyin
creasedafterthisperiodtoformercountsattheend
of1421daysaftertreatment

Conclusions

Poorresultswithmalathionemulsionwereno
doubtduetoinsufficientmaterialatinterfaceof
waterandsurfaceofsiltlayerSincesiltunderthe
conditionsstatedisverysoftitwouldfollowthat
moreeffectiveresultscouldbeexpectedwithfiner
meshgranulessincetherewouldbelesstendencyfor
themtosettlethroughthetopsiltsurfaceandaway
fromthechironomidlarvaeThusthezoneofdis
persionofinsecticidewouldbelessthanthatsettled
onthesurfaceandadjacenttothelarvae

Theeffectivepreventionofemergenceofadultsby
the2030meshmaterialforapproximatelytwoweeks
isaccountedforbyvirtueofapproximately100
killoflarvaeReinfestationoccursapproximately48
to96hoursaftertreatmentsothatnewemergence
ofadultswouldoccurin1221daysdependingon
watertemperaturesandtheparticularlifecyclesof
thespeciesofchironomidspresent



ANINEXPENSIVEDISPOSABLETRAP
FORODORSEEKINGINSECTS

BRYANTWHITWORTH
BorregoValleyMosquitoAbatementDistrict

Thetrapdescribedherewasdesignedprimarily
foruseasaplaceboforharassedresidentsofBorrego
ValleyuntiladequatecontrolofHippelateseyegnats
couldbeachievedbymorebasicmethodsObserva
tionofthetrapunderfieldconditionshashowever
indicatedthatitmayhavevalueinentrappinginsects
beyonditsoriginallyconceivedfunction

MaterialsThetrapconsistsoftwo1pintpolysty
renefoodjarsapaperandclothpaintstrainerwith
a34inholecutoutattheapexa4ginlengthofbail
ingwireandabentpaperclip

paperclip
1

FIGURE1

TheBorregotrap

polystyrene
foodjar

paint
strainer

wire

ConstructionRoughentheinsiderimofoneofthe
cupswithaknifebladeTothissurfaceapplyacoat
ofpolystyrenecementAttachthepaintstrainerto
thissurfaceimmediatelysothattheclothpartofthe
strainerisinsidethejarPlacethisassemblycone
basedownonaworkareaBendthepaperclipinto
aTapplyadollopofcementtothebottomofthe
conejarassemblyandattachtheTshapedpaper
clipupsidedownthisistheattachmentfromwhich
thecompletedtrapishungAtapoint1infrom
thebasepiercetheconewiththelengthofbailing
wirePushthewireallthewaythroughpiercingthe
coneatpreciselythesamepointontheoppositeside
Leavethewireinplaceandapplysmalldollopsof
cementtoeachendsothatitwillremaininplacein
sidetheskirtoftheconeThisisthehangerforthe
baitjarDiptheskirtoftheconeinblackpaintup
tothepointwheretheconeattachestothejarThis
stepcanbeeliminatedifonecanobtainblackpaint
strainerswithwhiteclothforthescreenAtthispoint
theupperpartofthetrapisfinished

Turningtotheothercupheatasteelrodanice
pickwilldonicelyandapplyittotherimofthe
cupburninganearintotherimDothesameto
theothersideoftherimmakingcertainthatthe
earsaredirectlyoppositeeachotherandthatthey
aremirrorimagesThetrapFig1isnowcomplete

Fillthiscupwiththedesiredquantityandquality
ofbaitandscrewtheearsontothewireinthecone
jarwhichhasbeenhungfromanydesiredsupport

Thetrapisusedwithsomesuccesstoreduceeye
gnatpopulationsaroundhomesinBorregoValley
butitmightbefoundusefulbyothersforthepurpose
ofentrappingcertainotherflyinginsectswhichare
responsivetoolfactorystimulation

Themainadvantagesofthetrapareitworksit
isneatlightandeasytotransportitisremarkably
inexpensiveandallofitscomponentpartsarereadily
available Onetrapcanbemadeforabout15and
anexpenditureoffiveminutestimeTwohundredand
fiftytrapscanbemadeforabout10eachwitha
correspondingreductionintimeoflaborpertrap

Theobserveddisadvantagesofthetrapareitis
only80asefficientastheTinkhamtrapitisso
fragilethatitsperiodofusefulnessaveragesonlyone
monthinBorregoSpringsareaandinsectsaremore
difficulttoremovethanfromtheTinkhamtrapMost
ofthesedisadvantagescouldhoweverbeeliminated
bysimpleandobviousmodificationstoadaptthetrap
tothespecificpurposesoftheuser

BACTERICIDALEFFECTSOFINSECTICIDES
ASRELATEDTOOVIPOSITIONBY

MOSQUITOES

RICHARDWGERHARDT

AdamsStateCollegeofColoradoAlamosa

Investigationscompletedbytheauthorhaveshown
thattheovipositionbehaviorofcertainspeciesof
mosquitoesmaybeinfluencedbytheproductsof
bacterialmetabolismoccurringinnaturalwaters
Theseinvestigationshaveshownthattheproductsof
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bacterialfermentationstakingplaceinthesoilbe
neaththewaterofmosquitohabitatsmaybetheprin
cipalattractantsforovipositingfemalesofCulex
peusSpeiser

Therelativeconcentrationsofthesedecomposition
productshavebeenmanipulatedbyprovidingextra
fermentablematerialstothesoilsorbyslowingthe
subsequentdecompositionofthefermentationprod
uctsKillingthebacteriaofthesurfacewaterwhich
wouldordinarilydegradethefermentationproducts
accomplishesthelatterGerhardt19571959

Fieldtrialshaveshownthatsurfacewatertreated
withavarietyofalgicidesmostofwhicharealso
goodbactericidesismuchmoreattractiveforovi
positionbyCulextarsalisCoqthanuntreatedwater
Gerhardt1957

Thusavarietyofbactericidalagentsmaywell
actsimilarlytoincreasetheattractivenessofnatural
breedingwatersThereissomeevidencethatcertain
insecticidescommonlyusedinmosquitocontrol
mayactinthismannerandresultinincreasedmos
quitoproductionaftertheimmediateeffecthasdis
sipatedGerhardt1956

Thequestionariseswhatistherelativebacteri
cidalpowerofthevariousinsecticidesoftenapplied
tomosquitobreedingwatersandaresomelikelyto
produceexaggeratedovipositionresponses

Methods

Aseriesofinsecticideswaspreparedinvarious
replicateddilutionsAllinsecticidesweretechnical
gradematerialswithouttheusualadjunctstoformu
lationEachinsecticidewas prepared inacetoneand
addedtosamplesofnaturalwatersothatthefinal
dilutionsrangedfrom1partper1000to1partper
10000000Thesesampleswerethenincubatedfor
48hoursat37C

Followingincubationthesampleswerefiltered
throughmembraneMilliporefiltersThefilterswere
stainedwithfastgreendyeandmountedonslidesA
directmicroscopiccountwasmadeofthebacteria
thusfiltered

Thenaturalwaterusedintheexperimentcon
tainedanaverageof54microorganismsperunitof
membranefiltersurfaceMilliporefiltersaremarked
sothateachsquareunitrepresents1100thofthe
totalfilterareaorabout3mm2

Thecountsobtainedinlikemannerfromthe
treatedsampleswerecomparedwiththenormal
count

Results

Theconcentrationsatwhichsignificantreduction
innumbersofmicroorganismsoccurredisrecorded
inTable1

Chlorinates
DDT 1100000
Dieldrin 11000000
Chlordane11000000
Endrin 11000000
Toxaphene110000000
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TABLE1

Concentrationsofinsecticideswhichshow
significantbactericidalaction

Phosphates
Malathion nosigaction
Parathion 11000
Systox 11000
Trithion nosigaction
Thimet nosigaction

DiscussionandConclusions

Thereislittledoubtthatthechlorinatedhydrocar
bonstestedpossessconsiderablebactericidalpower
Contrastedwiththisistherelativeineffectivenessof
theorganicphosphatesinachievingakillofnaturally
occurringmicroorganismsThesefindingsareunder
standablesincemanycompoundsofchlorineareef
fectivegermicides

Itisentirelypossiblethattreatmentofnaturalmos
quitobreedingplaceswithchlorMateisalterthese
environmentsinsuchamannerastorenderthem
evenmoreattractiveformosquitobring

During1955and1956theauthorcompletedsome
experimentsrelatingtheeffectsofinsecticidetreat
mentsoninvertebratepredatorpopulationsandmos
quitolarvaeinbreedingwaterInviewofthesenew
findingsitseemsthatthedatapresentedonthe
predatorinsecticiderelationshipscannotbeinter
preteddirectlyReexaminationofthedatacollected
during1955and1956hasindicatedthattheunusual
lyhighmosquitopopulationsencounteredaftertreat
mentwithDDTwereduetoexaggeratedoviposition
responsesratherthantoalesseningofpredator
pressure
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RESISTANCEOFMOSQUITOESTO
INSECTICIDESINCALIFORNIA

AREVIEW

ARALPHBARR
BureauofVectorControl

CaliforniaStateDepartmentofPublicHealthFresno
ThisreviewwasundertakenasaprojectoftheRe

searchandDevelopmentCommitteeoftheAmerican
MosquitoControlAssociationTheobjectiveofthe
Committeewastocompilealistofsusceptibility
levelsofmosquitoesofNorthAmericatovariousin
secticidesasanaidformosquitocontrolworkersThe
presentpaperisacompilationofallpublishedsus
ceptibilitylevelswhichhavebeenmeasuredinCal
iforniaItincludessomeunpublishedmaterialofLL
Lewallenandreferencestoallpertinentworkonin
secticideresistantmosquitoesinCalifornia aswellas
commentsoninsecticidespresentlyinuseandthere
sultsofasurveyofexperiencebylocalmosquito
abatementagenciesMythanksareextendedtoLL
LewallenDCMengleandCMGjullinforaidin
compilingthematerialandtothemosquitoabate
mentworkerswhoaidedinthesurvey Wherever
possibledosagemortalitylineswerereplottedfrom
publisheddataandstandarderrorsoftheLCwere
estimatedbythemethodofLitchfieldandWilcoxon



1949 Exceptwhenstandarderrorsaregivenall
LC50shavebeenroundedtoonesignificantfigure

Theuseofmodernsyntheticinsecticidesformos
quitocontrolinCaliforniadatesfrom1945whenDDT
wasfirstused GjullinandPeters1952b Priorto

thattimeoilsParisgreenpyrethrumcresylicand
phenolicacidsandcoppersulphatehadbeenusedto
killmosquitoesbutdosagemortalitydataforthatpe
riodarelackingDDTandtoalesserextentother
chlorinatedhydrocarbonswerethemostcommonly
usedinsecticidesinCaliforniafromabout1946until
resistanceproblemsvitiatedtheiruseOrganphos
phorouslarvicideswerefirstusedin1952andhave
sincebecomethemostcommonlyusedinsecticides
formosquitocontrolinthestatealthoughchlorinated
hydrocarbonsarestillusedtoacertainextentMos
quitocontrolinthestatecanthusbedividedinto
threeerasthepreDDTeratheDDTeraandthe
organicphosphateerawiththeDDTeraextending
fromabout1946to1952

InsecticideResistanceinMosquitoAbatement
Agencies

ChlorinatedHydrocarbonInsecticidesDDT
Aquestionnairewascirculatedtoalllocalagencies

engagedinthecontrolofmosquitoestolearnhow
muchtestingforresistancehadbeendone There

were35responsestothisquestionnaireofwhich18
indicatedresistanceproblemsNoagencyreported
havingusedWHOtestkitsforlarvaeoradultsand
only7indicatedthatlaboratorytestinghadbeen
doneonmosquitoesfromtheircontrolareaThesur
prisingfindingwasthatonlyhalfoftheagenciesre
portinghadexperiencedcontrolproblemshavingto
dowithresistanceThegeographicalrepresentation
oftheseagenciesisshowninTable1Itwillbeno
ticedthatmostagenciesintheSanJoaquinValley
reportedresistanceproblemsbutlessthanhalfofthe
agenciesinotherareashavehadthisdifficultyThisis
inaccordwiththeprevailingbeliefthatcontrolhas
beenmostintensiveandoflongestdurationinthe
SanJoaquinValley

SummaryofReportedSusceptibilityLevels
AspreviouslynotedDDTwasfirstusedinCal

iforniain1945Itwastheprincipalinsecticideinuse
from1946to1949afterwhichitbegantobereplaced
byotherchlorinatedhydrocarbonandphosphatein
secticidesThefirstpublishedreportofresistanceto
thisinsecticideinCalifornianmosquitoeswasby
Smith1949laboratoryconfirmationwasprovided
byBohartandMurray1950 DDTfailureswere

commonlyexperiencedintheCentralValleyin1950

TABLE1

AgenciesReportingResistanceProblemsby
GeographicalArea

No Nowith Per

ReportingResistancecent
5 2 40

11 5 45
11 9 82

8 2 25
35 18 51

Area

Coastal
SacramentoValley
SanJoaquinValley
SouthernCalifornia

Totals

51Replacementinsecticidesbegantobeusedinthe
SanJoaquinValleyin1949andintheSacramento
ValleysomewhatlaterDDTisstillfairlywidely
usedinmountainousandcoastalareasandinsouthern
California

AedesnigromaculisLudlowEarlysusceptibility
testsofBohartandMurray1950indicateLCof
004to008ppmTable2 LatertestsbyGjullinand
Peters1952bindicatedthatlarvaefromuntreated
areashadsusceptiblitiesof01to04ppmandby
Gjullin195604to07ppmThenaturalsuscepti
bilitytoDDTofthisspeciesseemstohavebeen005
to01ppmalthoughsuchLChavenotbeenen
counteredinrecentyearsMuchofthisresistanceis
undoubtedlyduetoagriculturalpestcontrolsinceit
alsooccurredinareaswheremosquitoeshadnotbeen
controlledGjullin1956Taking01ppmasabase
lineresistantstrainshaveLCof03to03ppmand
havebeendemonstratedinTulare194919511955
Kern19511956Kings1951Madera1951
Merced19511955andFresno19511956Coun
tiesBohartandMurray1950statedthatresistant
strainswerealsoresistanttoTDEbutcouldbecon
trolledwithtoxaphene

AedesmelanimonDyarGjullinandPetersfound
thatstrainsfromuntreatedareashadanLC50of03
ppmTable3StrainsfromtreatedareashadLC
of09to3ppmTheseresistantstrainswerefrom
KernandMercedCounties

AedessquamigerCoquillett andAdorsalis
MeigenLC031 02834and0056 005182

ppmrespectively according toBohart1948ab
CulextarsalisCoquillettThemostsusceptiblestrains

yetencounteredhaveLC50sof009to03ppmTable
4 SuchstrainswereoriginallytestedbyGjullinand
Peters1952bbuthavealsobeenfoundinrecent
years1958byLewalleninFresnoMaderaand
ButteCountiesArangeofLChasbeenfoundex
tendingfrom009to2ppmTwohighlyresistant
strainshavebeenstudiedonefromKernCoby
Isaak1956andonefromSantaClaraCobyLe
wallenin1959If01to03ppmistakenastheoriginal
levelofsusceptibilityGjullinandPeters1952bre
sistantstrainshaveLCextendingfrom04to3
ppmandhavebeenfoundinFresno19511956
1957Kern19511955Tulare1955Merced
1955Madera1957 Solano1958 Butte1957
Monterey19571958Yolo19571958andSanta
Clara19581959Counties

Isaak1952foundthatresistantCtarsaliswere
notcontrolledwithheavyapplicationsofdieldrin
Gjullin1954abalsodemonstratedDDTresistance
inadultsofCtarsalisbutfoundtheywerekilledby
EPNormalathionLewallen1960foundthatwhen
aFresnostrainlostitsresistancetomalathionitalso

showedanormalsusceptibilitytoDDT
CulexpipiensLinnsubspMostfiguresforthis

speciesprobablypertaintoCpquinquefasciatus
SayThelowestLCencounteredinCaliforniahave
beenabout03ppmTable5Themostresistant
strainreportedhadanLCof1ppmAstrainhaving
anLCof3ppmwasfoundafter8to10generations
inthelaboratorywithoutselectionstilltohaveanLC50
of3ppmLewallen1960

CulexpeusSpeiserOnlyoneLCnoted05ppm
89



TABLE2LCofDDTtoAedesnigromaculis
Further

Locality Identification

County
Tulare Field1 1949
Tulare Field2 1949
Tulare Fields1 2 1949
Tulare Field3 1949
Kern SargentRanch April1951
Kern SargentRanch Aug1951
Kings May1951
Fresno JulyAug1951
Tulare Field4 1949
Tulare Field5 1949
Kern PeacockCanfield April1951
Kings Sept1951
Tulare Fields4 5 1949
Tulare 1955
Merced 1955
Tulare Delta TulareDistricts May1951
Tulare TulareDistrict Sept1951
Kern Canfield Aug1951
Merced 1955
Madera MaderaMAD MayJune1951
Kern LaneTrout April1951
Kern PeacockCanfield Aug1951
Merced MercedMAD JulyAug1951
Madera JulyAug1951
Tulare 1955
Tulare DeltaAlkaliFlat Sept1951
Fresno Consolidated Fresno

MADs MayJune1951
Fresno FresnoMAD 1956
Kern 1956
Kern 1956
Merced Hilmar JulyAug1951
Merced 1955
Tulare Field6 1949

041081forastrainfromTulareCoin1959Le
wallenunpublished

CulisetaincidensThomsonLC01801522
ppmaccordingtoBohart1948bSoroker1951
foundLCof06and07ppmwithDDTinxylene
andacetonerespectivelyWhenLethane384was
combinedinequalproportionswithDDTorat1part
to3ofDDTtheLCwere05and04ppmrespec
tivelyDDTdissolvedinLethane384hadanLC50
of03ppmforthisspecies

AsummaryofsusceptibilitiesofCalifornianmosqui
toestoDDTisshowninTable6Findingshavebeen
reportedforeightspeciesbutnumerousdetermina
tionsareavailableforonlyfourInthesefourspecies
AedesnigromaculisAmelanimonCulextarsalisand
Cpipensresistanceof10to333timeshasbeenfound
Naturalsusceptibilitiesseemtorangefrom004to05
ppmandthemostresistantformyetexaminedisa
strainofCtarsalis

Toxaphene
Thisinsecticidewasusedfairlywidelyin1949and

occasionallyafterthattimeItisstillusedbysome
90

Year LC History Ref

004 uncontrolled
004 uncentrtrlled
007 uncontrolled
008 unconld
01 uncontrolled
01 trolled
01 uncontrolled
01 uncontrolled
03 DDTcontrol
03 DDTcontrol
03 DDTcontrol
04 uncontrolled
04 DDTcontrol
04 uncontrolled
05 DDTcontrol
06 DDTcontrol
06 DDTcontrol
07 DDTcontrol
07 Uncontrolled
08 DDTcontrol
08 DDTcontrol
09 DDTcontrol
09 DDTcontrol
09 DDTcontrol
09 DDTcontrol
1 DDTcontrol

1 DDTcontrol
1 DDTcontrol
1 DDTcontrol
1 uncontrolled
1 DDTcontrol
2 DDTcontrol
3 DDTcontrol

TABLE3

LCofDDTtoAedesmelanimon

Further
Identification YearLCLocality

County
Kern SargentRanch 1951 03

Kings 1951 03
Kern GreenfieldRanch 1951 09

MercedMercedMAD 1951 1
MercedHilmar 1951 3

FromGjullinandPeters1952b

4
4
4
4

15
5

15

15

15
11
11
15
15
15
11
15
15
15
15
15
11
15

15
12
12
12
15
11
4

History

uncontrolled
uncontrolled
DDTcontrol
DDTcontrol
DDTcontrol

agenciesespeciallyincombinationwithDDTBo
hartandMurray1950reportedthatDDTresisant
Aedesnigromaculiscouldbecontrolledwithtoxa
phene

TheLCwhichhavebeenestablishedforCali
fornianspeciesareshowninTables7to10Inaddition
oroker1951r rtedanLCof2ppmforCullseta

ncidensThese ataaresummarizedinTable11



fromwhichitisapparentthatresistancehasbeen
demonstratedinCtarsalisandpossiblyAnigro
maculisandCpipiensaswellItisquestionable
whetherresistancehasbeendemonstratedinAme
lanimon

Lindane

Thisinsecticidehasneverbeenwidelyusedina
programinCaliforniaalthoughithasbeenusedoc
casionallyinmostagenciesLCwhichhavebeen
determinedforvariousspeciesareshowninTables
12to15InadditionSoroker1951reportedanLC5
of2ppmforCulisetaincidensGjullin1954found
thatCulextarsalisadultswereresistanttoresidues
ofallchlorinatedhydrocarbonstestedexceptlindane
suchadultswerealsosusceptibletoEPNandmala
thion

AsummaryofthesusceptibilitiesisgiveninTable
16fromwhichitcanbeseenthatCtarsalisandC

pipienshavebeenshowntoberesistantasalsoprob
ablyAnigromaculis

Aldrin

Thisinsecticidehasneverbeenwidelyorintensively
usedformosquitocontrolinCaliforniaSusceptibili
tiesofseveralspeciesareshowninTables17to20
Soroker1951reportedanLCof007ppmfor

TABLE4LCofCulextarsalisto

Further

Locality Identification

Kern

Fresno
Madera
Kern
Butte

SanDiego
Kern

Kings
Riverside

Madera
Solano
Butte
Fresno
Kern
Kern
Fresno

Monterey
Yolo
Kern
Tulare
SantaClara
Yolo
Monterey
Fresno
Kern
Tulare
Merced
Fresno FresnoMAD
SantaClara PaloAlto
Kern

Relaxedseveralyears

PosoCreek

Berenda
PosoCreek

Biggs
DelMar
PintailDuckClub

Thermal
Berenda
Dixon

Biggs
Fresno ConsolMADs
PalomaField StockdaleBoad
PeacockRanch
ConsolidatedMAD
Salinas
Davis

KlipsteinDuckClub

PaloAlto
Davis
Salinas

WareDuckClub

Year

Apr1951
1958
1958

Aug1951
1958
1957

Aug1951
Aug1951

1957
1957
1958
1957

June1951
Aug1951
Apr1951
Apr1951

1958
1957
1951
1955
1958
1958
1957
1957

Aug1951
1955
1955
1956
1959
1955

CulisetaincidensAsummaryofthesedataisshown
inTable21fromwhichitcanbeseenthatahigh
degreeofresistancehasbeenfoundonlyinCtarsalis
AlowdegreeofresistancemaybeindicatedforA
nigromaculisaswell

Heptachlor
Thisinsecticidehasbeeninfrequentlyusedfor

mosquitocontrolinCaliforniaTheLCwhichhave
beendeterminedareshowninTable22Thehigh
resistanceofCtarsaliswasprobablyinducedbylin
daneorsomeothercyclodieneinsecticideGjullinand
Peters1952bTheCpipiensfromKingsCountymay
alsohavebeenresistant

Otherchlorinatedhydrocarbons
TDEdieldrinandPerthanehavealsobeenused

toalimitedextentinCaliforniaBohart1948ade
terminedtheLCofTDEtoAedessquamigerand
Adorsalistobe0092 0077110and0018 0016

20ppmrespectively
Soroker1951reportedthefollowingseriesof

LCtoCulisetaincidensfromSolanoCodieldrin
49705ppmPerthaneQ1373ppmTDE5ppm

andHE7611ppmHerms1946reportedanLC
ofTDEoflessthan2ppmforthisspecies

Bohart1950mentionsLCofaldrinTDEchlor

DDT

LC CL History Ref

009
01 008018
02 012024
02
02 019033
03 021041
03
03
03 022049
04 026058
04 026067
05 026083
06
06
08
08
08 074089
09 06414
1
1
1 0618
2 1026
2 1423
2 1923
2
2
2

2
3 2135
3

uncontrolled

uncontrolled

DDTcontrol
uncontrolled

15
25
255
15
25
25

15
15

25
25
25
25

DDTcontrol 15
DDTcontrol 15

DDTcontrol 15
DDTcontrol 15

25
25

DDTcontrol 17
DDTcontrol 11

25
25

25
25

DDTcontrol 15
Uncontrolled 11

DDTcontrol 11
DDTcontrol 12

25
DDTcontrol 18

91
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daneDDTlindaneandtoxapheneforAedessquami
gerAdorsalisAnigromaculisCulexpeusCtar
salisandCulisetaincidensHisoverallresultswere
thataldrinwasthemosteffectiveinsecticidetested
withTDEandchlordanenextandDDTlindaneand
toxaphenepoorestHealsomentionedthatCuliseta
incidensandAedessquamigerwerethemostdifficult
speciestokillandAedesnigromaculiswasnotes
peciallydifficult

Organicphosphateinsecticidesmalathion
Thisinsecticidewasfirstusedformosquitocontrol

in1953and1954andhassincebeenwidelyused
TherehavebeennotablefailureswithCulextarsalis

GjullinandIsaak1957Culexpipiensquinquefas
ciatusIsaak1961andAedesnigromaculisLewallen
1961

AnigromaculisLC50sofsusceptiblestrainsrange
from003to04ppmTable23ThehighestLC
measuredis1ppmthisresistantstrainisdiscussed
byLewallen1961

CtarsalisThelowestLC5encounteredarein
therange004to01ppmbutagradedseriesofLC50s
hasbeenfoundupto09ppmTable24Themala
thionresistantFresnostrainhasprovedtohaveLC5
ashighas3ppmGjullinandIsaak1957Thisstrain
appearstoconvertmalathiontomalaoxonasdoesthe
susceptiblestrainLewallenandNicholson1959b
Lewallen1960testedsamplesfromthefieldwhere
resistancewasoriginallyfoundin1956atintervals
duringthesummerof1959andfoundsusceptibilities
of004to03ppmwhichmustbeconsideredinthe
rangeofnormalsusceptibility

Gjullinetal1953establishedthatlessmalathion
wasrequiredtokilllarvaeat90thanat70FGjullin
1954foundthatDDTresistantadultscouldbecon
trolledwithmalathionGjullinandIsaak1957also
inGeibetaL1957showedthattheresistanceofthe
Fresnostrainextendedtoadultsaswellaslarvae

Further
Locality Identification

County
Tulare
Kern
Solano
Tulare
Fresno

Merced
Madera
Kings
Fresno
SantaClara
SantaClara

Orange
Orange
SantaClara PaloAlto

Incorrectlyreportedas30

92

2Ranch
Bakersfield
Dixon
VisaliaSewerFarm
ConsolidatedMAD
CanneryWaste
MaderaSewagePlant
McCuenRanch
FirebaughSewagePlant
PaloAlto
MountainView

TABLE5

LCofDDTtoCulexpipienssubsp

Lewallen1960foundthatintheabsenceofselection
inthelaboratorytheresistanceoftheFresnostrain
decreasedfrom2ppmtonormalsusceptibility

CulexpipienssubspIsaakinGeibetal1957
reportedanLC5of1ppmforasusceptiblestrain
fromBakersfieldMullaetal1961andGeorghiou
andMetcalf1961breportedLCof07and08
respectivelyforthesamestrainMt1aetal1961
reportedfailureswiththisi de tUrnCoin
1959Lewallen unpublished LGtof
003ppm00230038fora1Eresns i 108

CulexpeusLewallenunu estab e
LCofaTularestraincoin1957tobe015
ppm02985

Asummaryofsusceptibilitiesofvariousspeciesto
thisinsecticideisshowninTable25Resistancehas
beendemonstratedinAedesnigromaculisandCulex
tarsalisandmayoccurinCulexpipiensaswell

Parathion

Thisinsecticidecameintouseabout1954andhas
beenwidelyusedsinceespeciallyintheSanJoaquin
Valley

AedesnigromaculisThelowestLCsfoundare
00003to0003ppmTable26ThehighesetLC5
rangefrom001to004ppmandthesestrainswere
fromKingsandTulareCountiesTheearlyvaluesre
portedbyGjullinandIsaak1957rangingfrom002
to007ppmareveryhighandprobablyduetofield
collectedlarvaeandtapwaterhavingbeenusedtheir
testswerealsorunatasomewhathighertempera
turethanwerethoseofLewallenandtheircriterion
ofsurvivalwassomewhatmoreconservativeLew
allenfirstreportedresistanceinthisspeciesfrom
KingsCoLewallenandBrawley1958andlaterfrom
TulareCoLewallenandNicholson1959aLewallen
1981Theresistantstrainsshowedanormalsuscep
tibilitytoGuthionandmalathionalthoughtheyseem
edtoshowsometoleranceforronnelandpossibly

Year LC

Sept1951
1959
1958

Sept1951
Sept1951
July1951
Oct 1951
Sept1951
Oct1951

1959
1958
1958
1959
1958

CL History Ref

03 DDTcontrol
03 uncontrolled
04 028047
05 DDTcontrol
06
08
07
08
08
1 0817
2 1221
3 2832
3
1 8121

15
33
25
15

DDTcontrol 15
DDTcontrol 15
DDTcontrol 15
DDTcontrol 15
DDTcontrol 15

DDTcontrol 25
25

DDTcontrol 25
DDTcontrol 22
DDTcontrol 25



TrithionLewallenandNicholson1959aThere
sistantstrainswerecontrolledwithamixtureofmethyl
andethylparathion41althoughmorehighlyre
sistantstraisnseemtoshowatoleranceformethyl
parathionLewallenunpublished

AedessquamigerBohart1948bestablishedan
LC50of0047004352ppmforthisspecies

CulisetaincidensBohart1948bandSoroker
1951foundLCof0056004869and008ppm
respectivelyforthisspecies

CulextarsalisAgradedrangeofLCfrom00007
to001ppmhasbeenestablishedforthisspecies
Table27ThehighLCofGjullinandIsaak
1957andIsaak1961areprobablyduetoafore

mentionedconditionsIsaak1961mentionsa2to3
foldresistanceofthisspeciesinKernCo

CulexpipiensLewallenunpublishedrecordsone
LC50001ppm000913inastrainfromVisalia
testedin1958GeorghiouandMetcalf1961band
Mullaetal1961foundLCof003and004

Further

Locality Identification

County
Tulare
Tulare
Kern
Kern
Fresno
Kern
Fresno
Tulare
Tulare

Kings
Kings
Madera
Merced
Merced
Kern
Kern
Kern
Tulare

Locality
County
Kings
Kern
Kern
Merced

Merced

Fields4and5
Fields1and2

SargentRanch

PeacockCanfield

SargentRanch
Consol FresnoMADs
Delta TulareMADs
TulareMAD

MaderaMAD
MercedMAD
Hilmar
Canfield
LaneTrout
PeacockCanfield
DeltaAlkaliFlat

Further
Identification

SargentRanch
GreenfieldRanch
MercedMAD
Hilmar

FromGjullinandPeters1952b

TABLE7

LCoftoxaphenetoAedesnigromaculis

ppmrespectivelyforasusceptiblestrainfromBakers
fieldIsaak1961mentionsa2to3foldresistanceof
thisspeciesinKernCo

Summaryof
DDT

Species
Aedesnigromaculis

melanimon

squamiger
dorsalis

Culextarsalis

pipiens
peus

Culisetaincidens

Probablyduetotechnique

Year LC50

1949 006
1949 01

April1951 01

April1951 01

JulyAug1951 01

Aug1951 02

MayJune1951 02

May1951 02

Sept1951 02

May1951 02

Sept1951 02

MayJune1951 02

JulyAug1951 02

JulyAug1951 02

Aug1951 03

April1951 05

Aug1951 05

Sept1951 08

TABLE8

LCoftoxaphenetoAedesmelanimon

Year LC

May1951
Apr1951
Apr1951

JulyAug1951
JulyAug1951

TABLE6

susceptibilitiesofvariousmosquitoesto
anddegreesofresistancefound

Lowest Highest
LC50 LC
pPm pPm

02
04
04
05
05

Ratio

004 3 75
03 3 10
03
006

009 3 333
03 1 33
05

02 07 35

History Ref

DDTcontrol
Uncontrolled
uncontrolled
DDTcontrol
uncontrolled
uncontrolled

DDTcontrol
DDTcontrol
DDTcontrol
uncontrolled
uncontrolled
DDTcontrol
DDTcontrol
DDTcontrol

DDTcontrol
DDTcontrol
DDTcontrol
DDTcontrol

History

uncontrolled
uncontrolled
DDTcontrol
DDTcontrol
DDTcontrol

4
4

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15



94

Locality
County
Kern
Kern
Fresno
Fresno

Kings
Kern
Kern
Kern

Kern

Further
Identification

PosoCreek
PeacockRanch
Fresno ConsolMADs
ConsolidatedMAD

FromGjullinandPeters1952b

Further

Locality Idemitication

County
Merced Cannerywaste
Orange
Fresno
Fresno
Tulare
Tulare
Madera

Kings

TABLE9
LCoftoxaphenetoCulextarsalis

PosoCreek
PalomaField StockdaleRoad
PintailDuckClub
WareDuckClub

FirebaughSewagePlant
ConsolidatedMAD
2Ranch
VisaliaSewerFarm
MaderaSewagePlant
McCuenRanch

Asummaryofsusceptibilitiesofvariousmosquitoes
toparathionisshowninTable28Resistancehasbeen
showninAnigromaculisandprobablyCtarsalisas
wellItissuspectedinCpipiensaswellbutsub
stantiatingdatahavenotbeenpublished

Otherorganicphosphateinsecticides
EPNwasusedforashortwhilebysomedistrictsin

theSanJoaquinValleyespeciallyin1953and1954
Gjullinetal1953reportedLCof009and006
ppmforAedesnigromaculisandCulextarsalisre
spectively GeorghiouandMetcalf1961bestab
lishedanLC50of005ppmforasusceptiblestrainof
CulexpipiensfromBakerfieldIsaak1952found
thatDDTresistantCtarsaliscouldbecontrolledwith
thisinsecticideGjullin1954reportedthatadults
ofstrainsresistanttochlorinatedhydrocarbonscould
becontrolledwithEPN

TABLE11

SusceptibilitiesofCalifornianmosquitoesto
toxaphene

Lowest Highest
LC LC

Ae nigromaculis p006 08
melanimon 02 05

Culextarsalis 01 1

pipiens 03 2
Culisetaincidens 2

TABLE10

LCoftoxaphenetoCulexpipienssubsp

Year LC50

1951 03

1959 03
1951 07
1951 07

1951 08
1951 09
1951 1

1951 2

Year

1951
1951
1951
1951
1951
1951
1951
1951
1951

DDTcontrol
025030 DDTcontrol

DDTcontrol
DDTcontrol
DDTcontrol
DDTcontrol
DDTcontrol
DDTcontrol

Metacide41methylethylparathionhasbeen
extensivelyusedtocontrolparathionresistantAedes
nigromaculisinKingsandTulareCountiesGeorghiou
andMetcalf1961bandMullaetal1961report
LCof02and003ppmrespectivelyformethyl
parathionwithasusceptiblestrainofCulexpipiens
fromBakersfield

LewallenandNicholson1959areportLCof
01to04ppmforronnel006to007forGuthionand
02to03forTrithionagainstAedesnigromaculis
Gjullinetal1953reportLC5osof06and02ppm
for tetranpropyl dithionopyrophosphate against
AedesnigromaculisandCulextarsalisrespectively

IsaakinGeibetal1957reportedthefollowing
LCforasusceptiblestrainofCulexpipiensfrom
Bakersfieldphorate02ppmGuthion03ppm see

alsoIsaak1957DDVP06ppmronnel06ppm
Phosdrin07ppmThiodan08ppmandethion3
ppm

CL History

Otherinsecticides

Soroker1951reportedthefollowingseriesof
LC5forCulisetaincidensCinerinI1ppm4041
aphosphate1ppmOOdiisopropyInitrophenyl

Ratio thiophosphate1ppmLethane384xyleneTriton
125 X1002ppmandxyleneTritonX1002ppm
25 MetcalfandhisassociateshavereportedLCofa

100 largenumberofcompoundsTable29forasus
67 ceptiblecolonyofCulexpipiensquinquefasciatusfrom

BakersfieldMulla1961abMullaetal19801961
GeorghiouandMetcalf1961abGeorghiouandMet

LC History

03
04

uncontrolled
DDTcontrol

DD1
DDTcon

15
25
15
15
15

15
15
15



Locality

County
Kern
Kern
Kern
Tulare

Fresno
Fresno
Kern
Merced
Merced
Tulare
Tulare

Kings
Kern

Kings
Kern
Madera

Locality

County
Kern

Kings
Kern
Merced
Merced

FromGjullin

Locality

County
Kern
Kern
Kern
Fresno

Kings
Kern
Fresno
Kern
Kern

Further
Identification

SargentRanch
PeacockCanfield

SargentRanch
Delta TulareMADs
Consolidated FresnoMADs

LaneTrout
MercedMAD
Hilmar
DeltaAlkaliFlat
TulareMAD

Canfield

PeacockCanfield
MaderaMAD

FromGjullinandPeters1952b

Further
Identification

SargentRanch

GreenfieldRanch
MercedMAD
Hilmar

andPeters1952b

Further
Identification

FromGjullinandPeters1952b

PosoCreek
PeacockRanch
PintailDuckClub
FresnoandConsolidatedMADs

PalomaFieldandStockdaleRoad
ConsolidatedMAD
PosoCreek
WareDuckClub

1951
1951
1951
1951
1951
1951
1951
1951
1951
1951
1951
1951
1951
1951
1951
1951

1951
1951
1951
1951
1951

1951
1951
1951
1951
1951
1951
1951
1951
1951

004
005
006
008
006
006
007
007
007
009
009
009
01
01
02
02

02
02
03
03
03

01
01
02
02
02
03
03
04
5

History

uncontrolled
DDTcontrol
uncontrolled
DDTcontrol
DDTcontrol
uncontrolled
DDTcontrol
DDTcontrol
DDTcontrol
DDTcontrol
DDTcontrol
uncontrolled
DDTcontrol
uncontrolled
DDTcontrol
DDTcontrol

History

uncontrolled
uncontrolled

DDTcontrol
DDTcontrol
DDTcontrol

History

uncontrolled
DDTcontrol
DDTcontrol
DDTcontrol
uncontrolled
DDTcontrol
DDTcontrol
uncontrolled

DDTcontrol



Further
Locality Identification

County
Kern
Fresno
Tulare
Tulare
Fresno
Madera

Kings
Merced

Species
Aedesnigromaculis

melanimon
Culextarsalis

pipiens
Culisetaincidens

calf1981areportedonthesynergismofcarbamates
bypiperonylbutoxide

Locality

County
Merced

Kings
Kern
Tulare
Fresno
Fresno
Merced
Kern
Kern
Madera
Tulare
Tulare
Kings
Kern
Kern
Kern

FromGjullin

Bakersfield

FresnoMAD
2Ranch
VisaliaSewerFarm

FirebaughSewagePlant
MaderaSewagePlant
McCuenRanch

Cannerywaste

TABLE16

LCoflindanetovariousmosquitoes
Lowest Highest
LC
PPm

004
02
01
04
2

Summaryofdemonstratedresistance
Asummaryofallofthedemonstrationsofresistance

inCalifornianmosquitoesisshowninTable30Only

Further
Identification

Hilmar

SargentRanch
Delta TulareMADs

Consolidated DeltaMADs
MercedMAD
SargentRanch
PeacockCanfield
MaderaMAD
DeltaAlkaliFlat
TulareMAD

LaneTrout

Canfield
PeacockCanfield

andPeters1952b

TABLE15

LCoflindanetoCulexpipienssubsp

LC50
ppm Ratio

02 5
03 15
5 50

1 25

TABLE17

LC50sofaldrintoAedesnigromaculis

4specieshavebeentestedenoughsothatresistance
couldbedemonstratedandresistancetoonecom
poundoranotherhasbeenshowninallfourspecies
Culextarsalisisthemosttestedspeciesandresistance
hasbeenshowntoallofthe7listedcompounds

PresentInsecticideUsage
TheamountsofinsecticidesusedinCaliforniain

1960by50ofthe55mosquitoabatementagencies
weretakenfromthe1961YearbookoftheCalifornia
MosquitoControlAssociationThesefigureswerecon
vertedfrompoundsorgallonsintoacreageswhich
couldhavebeentreatedatreasonableratestoindi
caterelativeusageTable31Parathionwasused
farmorecommonlythananyotherinsecticideand
malathionwasaweaksecondthesetwoinsecticides
accountedformorethanthreequartersofalltheacre
agetreated

Year LC50

03 uncontrolled
1951 04 DDT
1951 05 DTT1ntrz
1951 05 DDTcontrol
1951 05 Dlc
1951 07 DDTcowl
1951 1 DDTcontrol
1951 1 DDTcontrol

Year

1951
1951
1951
1951
1951
1951
1951
1951
1951
1951
1951
1951
1951
1951
1951
1951

LC50

001
003
004
004

004
004
005
005
005
005
006
006
006
007
008
01

History Ref

History

115
15

DDTcontrol
uncontrolled
uncontrolled
DDTcontrol
uncontrolled
DDTcontrol
DDTcontrol
uncontrolled
DDTcontrol
DDTcontrol
DDTcontrol
DDTcontrol
uncontrolled
DDTcontrol
DDTcontrol
DDTcontrol



Locality

County
Kings
Kern

Kern

Merced
Merced

FromGjullin

Locality

County
Kern

Kern

Kern

Fresno
Fresno
Kings
Kern

Kern
Kern

FromGjullin

Locality

County
Fresno

Merced
Tulare

Tulare
Fresno

Kings
Madera
Kem

Further
Identification

SargentRanch
GreenfieldRanch
Hilmar

MercedMAD

andPeters1952b

Further
Identification

PosoCreek

PeacockRanch

PalomaFieldandStockdaleRoad
ConsolidatedandFresnoMADs
ConsolidatedMAD

PosoCreek

PintailDuckClub

WareDuckClub

andPeters1952b

Further
Identification

ConsolidatedMAD

CanneryWaste
2Ranch
VisaliaSewerFarm

FirebaughSewagePlant
McCuenRanch

MaderaSewagePlant
Bakersfield

1951

1951

1951

1951

1951

TABLE19

LCofaldrintoCulextarsalis

1951

1951

1951

1951

1951

1951

1951

1951

1951

TABLE20

LCofaldrintoCulexpipienssubsp

1951

1951

1951

1951
1951

1951

1951

004

006

007

01

01
02

02

02

005

007

008

008

02

LC

001

002

002

002

002

002

003

History

History

uncontrolled
uncontrolled

DDTcontrol
DDTcontrol

DDTcontrol

History

uncontrolled

DDTcontrol
DDTcontrol

DDTcontrol

DDTcontrol
uncontrolled

uncontrolled

DDTcontrol

DDTcontrol

DDTcontrol

DDTcontrol

DDTcontrol
DDTcontrol
DDTcontrol

DDTcontrol
DDTcontrol

uncontrolled

15

15

15

15
15

15

15

32



Species

Culextarsalis
Culextarsalis
Cpipiens
Cpipiens
Cpipiens
Cpipiens
CulisetaincidensSolanoCo
CulisetaincidensSolanoCo

VelsicolHeptachlor

Locality
KernCo

KernCo
FresnoCo

MaderaCo

TulareCo

KingsCo

Locality
County
Kings BlanchardRanch

Madera
Kern

Kings
Kings RochaRanch
Tulare

Fresno

Kern

Kern

Kern

Madera Pinedale

Fresno

Fresno

TABLE21

Susceptibilitiesofvarious
Lowest

LCao
Species ppm
Aedesnigromaculis 001

melanimon 005

Culextarsalis 001

pipiens 004

Culisetaincidens 007

speciestoaldrin

Highest
LC
ppm Ratio

01 10
02 4
6

02 5

TABLE22

LCofheptachlortovariousspecies
Further

Identification

PosoCreek

WareDuckClub

FirebaughSewagePlant
MaderaSewagePlant
2Ranch

McCuenRanch
GreenValley
GreenValley

Year LC CL

1959 003 00190054
1958 008

1956 01
1958 01

1959 01 006016
1955 02

1956 02
03

1951 03

1958 03

03

1956 04

1980 1 0814

Year LC5Q History Ref

1951 002 uncontrolled 15

1951 2 DDTcontrol 15

1951 01 DDTcontrol 15

1951 02 DDTcontrol 15

1951 07 DDTcontrol 15

1951 1 DDTcontrol 15

1950 02 uncontrolled 36

1950 007 uncontrolled 36

uncontrolled

controlled
controlled

controlled

11

12

13
11

uncontrolled 12

uncontrolled 25

uncontrolled 12

malathioncontrol 25

27

12

27



Further
Identification

SantaClara PaloAlto

Fresno
Fresno

Madera Berenda

SanDiego DelMar

Fresno

Fresno

Yolo Davis

Fresno

Fresno
Kern

Riverside Thermal

Butte Biggs
Orange Brea

Kern

Fresno

Fresno
Fresno
Butte
Kern

Monterey
Monterey
Yolo

Madera
Kern

Fresno

Fresno

Fresno

Biggs

Salinas

Salinas

Winters

Berenda

Bakersfield

Year LC6o CL

1958 004 00270045
Apr1959 004 00310052

May1959 004 00310052
1957 005 00540059

1957 006 00430084
Mar1959 008 00730088
Sept1959 01 0077013

1958 01 009013

July1959 01 0083012
Aug1959 01 0083012

1956 02

1958 02 012018

1957 02 012021
1958 02 015035

02

1956 03 019033
June1959 03 027033

1958 03

1958 03 024043
1956 04

1957 04

1958 04 039047
1957 04

1958 05 035060
1958 06 047067

1957 09 7511
1958 2

1956 3

TABLE25

Susceptibilitiesofvariousspeciestomalathion
Lowest

LC50
003

004

003

05

Species
Aedesnigromaculis
Culextarsalis

pipiens
peus

Highest

LC
1

3

1

Ratio

33

75

33

History

25

malathcontrol 22

malathcontrol 22

25

25

malathcontrol 22

malathcontrol 22

25

malathcontrol 22

malathcontrol 22

uncontrolled 12

uncontrolled
malathcontrol

malathcontrol

malathcontrol
malathcontrol

13

12

22

25

25

12



Locality

County
Tulare
Madera
Fresno
Madera
Kings
Kings
Tulare
Madera
Kings
Kings
Kings
Kings
Kings
Tulare
Kern
Kern
Tulare
Fresno

Tulare
Fresno
Tulare

Locality

County
Fresno
Madera
Madera

Monterey
Orange
SanDiego
Kern
Riverside
Butte
Fresno
Butte
Yoio
Yolo

Monterey
Kern
Kern
Kern
Kern
Kern
Tulare
Kern
Kern
Kern
Fresno
Fresno

Further
Identification

Pinedale
Kerman
Pinedale
Hanford
Riverdale
Tulare
Pinedale
Hanford
Lemoore
Hanford
Hanford
Hanford

Traver

Visalia

Berenda
Berenda
Salinas
Brea
DelMar
Bakersfield
Thermal
Biggs

Biggs
Davis
Davis
Salinas
KlipsteinDuckClub
KlipsteinDuckClub
KlipsteinDuckClub
KlipsteinDuckClub

Traver
KlipsteinDuckClub
KlipsteinDuckClub

Year

1960b 00003
1958 00004
1958 00004
1959 00005
1959 00008
1959 00009
1959 0001
1961 0001

July 1959 0002
1961 0002

Sept1959 0002
Mar1959 0003

May1959 0005
1960a 001
1956 002
1956 002
1958 003
1956 004
1960 004
1956 007
1960 02

1958
1958
1957
1958
1958
1957
1958
1957
1957
1957
1958
1957
1958
1957
1951
1953
1955
1960
1956
1961
1958
1959
1956
1956
1956

TABLE26

LC50sofparathiontoAedesnigromaculis

0001700024

0001500026
0002500036
0003800065
00080015

00260044

00330056

TABLE27
LCofparathiontoCulextarsalis

00007 00004311
00008
00007 00004300011

00008 000065000094
0001 0001000014
0002 0002000024
0003 0001900043
0004 0003000059
0005 0004800058
0006 000067
0006 0005200074
0008 000570011
0009 000760011
001 00100017
001 00100017
002

002
002

002
002
002
003
004
004
004
005

History

parathcontrol
uncontrolled
uncontrolled
uncontrolled
parathcontrol

parathcontrol
parathcontrol
parathcontrol
parathcontrol
parathcontrol
parathcontrol
parathcontrol 22

25
parathcontrol 12
uncontrolled

parathcontrol

uncontrolled 12
parathcontrol 25

History

25
25
25
25

parathcontrol 20
parathcontrol 20
parathcontrol 20
parathcontrol 20
uncontrolled 12

25
parathcontrol 20
parathcontrol 20
parathcontrol 12
uncontrolled 12
parathcontrol 12



TABLE28

Susceptibilitiesofvariousspeciestoparathion

Species

Aedesnigromaculis
squamiger

Culisetaincidens
Culextarsalis

pipiens

Lowest Highest
LC50 LCg Ratio

00003 02 667
005
006 008 13
00007 005 71
001 004 4

TABLE29

LCofvariousinsecticidestoCulex

Georghiou
Metcalf
1961b

Bayer37343
Bayer29141
Bayer38108
Bayer30468
Bayer38107
parathion
Bayer30237
Bayer34042
Bayer38104
EPN

Baytex
SD4402

BayerS5660
ethyldicapthon
dieldrin

G30494
Bayer32384
npropylparathion
Bayer33333
Bayer29492
methylparathion
Dow0methyl
0245trichlorophenyl
ethylphosphoramidothioate 02

Dow0propyl
04nitrophenyl
methylphosphoramidothioate 02

Bayer25198
aldrin
endrin

CyanamidEN18133
lindane 03
Guthion 03

Bayer34098 03

DowOmethyl
0245trichlorophenyl
isopropylphosphoramidothioate03

Dow0ethyl
0245trichlorophenyl
ethylphosphoramidothioate 03

002

002

003

003

003

003

003

004

004

005

005

006

006

008

009

01

01

01

02

pipiens

Mulla
etal
1961

Chlorthion

dicapthon
Bayer30554
ronnelKorlan
DowK8951

Dow0isopropyl
0245trichlorophenyl
methylphosphoramidothioate 03

RE5305
Bayer38156
EthylGuthion
Bayer22408
G30493

Bayer24882 04

DowOisopropyl
0245trichlorophenyl
ethylphosphoramidothioate 04

DowK6882 04

Dow0isopropyl
0245trichlorophenyl
isopropylphosphor

amidothioate 04

phorateThimet
Bayer30749

004 G28029
HerculesAC5727

Bayer25141
GC3582

MethylTrithion
Coral

01 Dow0methyl
005 024dichlorophenyl

ethylphosphoramidothioate
GC4072
DDT

009 Bayer22684
008 Trithion

DDVP
malathion
LB9561

Bayer38920
02 Bayer16450
003 Dibrom

allethrin 1

Zytron
GC3583
DowET15
RE5030
Delnav
VC13
B8999S ASP51NPD
Bayer37344
ethylmalathion
Bayer39007
ZectranDowco139
Bayer39731
ethion
Dekafos
Sevin

Georghiou Metcalf1961a
Mulla1961b
Mullaetal1960

02
02
02

02

02

06
06

07 04
07

08
08
09

1

02

03
03

03
03
03
03

04
05
05
05
05

07
07
07

09

05

1
1

2
3

4
5 6
6

9
10

10



TABLE30

Demonstrationsofinsecticideresistancebyspecies
andcompound

Aeries Aeries
Compound nigromaculismelanimon

DDT

toxaphene
lindane

aldrin

heptachlor
malathion

parathion

Summary

Testingforresistancehasbeendonechieflyby
workersattheUniversityofCaliforniaatDavisthe
UnitedStatesDepartmentofAgriculturetheKern
MosquitoAbatementDistrictandtheBureauofVec
torControlandsuchtestinghasnotbeenstandard
izedamongthevariouslaboratoriesWorldHealthOr
ganizationtestkitshavenotbeenemployed

Theprinicpalinsecticideswhichhavebeenused
formosquitocontrolinCaliforniaareDDTmala
thionandparathionAwidevarietyofotherchlori
natedhydrocarbonsandorganicphosphateshave
beenusedlessfrequentlyResistancehasoccurredto
allthreeofthemajorinsecticidesinAedesnigrorra
culisandCulextarsalisandprobablyinCulexpipicns
mostlysubspquinquefasciatusaswellResistance
hasalsobeendemonstratedtotoxaphenelindaneal
drinandheptachloreventhoughtheseinsecticides
especiallytheIattertwohavebeenusedonlyinfre
quently

Theprincipalspecieswhichhavebeentestedare
CulextarsalisAedesnigromaculisandCulexpipiens
Nolaboratorytestinghasbeenreportedwithmost
speciesevenAnophelesfreeborniamajorpest

Abouthalfofthemosquitocontrolagenciescon
tactedreportednoresistanceproblemsintheirareas
althoughmostoftheseagencieshavechangedinsecti
cidesforvariousreasonsTheuseofchlorinatedhydro
carboninsecticidesisdeclinin owinginparttoresi
dueproblemsandthe principal insecticidesnowinuse
areparathionandtoalesserextentmalathionRe
sistancetoeachoftheseinsecticideshasbeendemon
stratedbutsuchproblemsarenotyetwidespread

TABLE31

Approximateamountsofinsecticides expressedas
acresusedformosquitocontrolinCalifornia1960
parathion 1100000 585
malathion 390000 200
DDT 130000 67
oils 110000 57

methylparathion 64000 33

TDE 52000 27
Baytex 25000 13
lindane 22000 11

toxaphene 19000 9

Perthane 17000 9

Metacidemethylparathion 8000 4

Lethane 6000 3

dieldrin 2000 1

heptachlor 1000 1

1946000 1000

SomecompoundsUreabormalagrenDDVPdi
bromboraxetcwereomittedbecauseofthesmall
amountsusedandinsomecasesinsufficientinfor
mationconcerningapplicationrates
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