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RESISTANCEANDCHANGINGAPPROACHESTOMOSQUITOCONTROL

RichardFFroIli

KingsMosquitoAbatementDistrictHanford

Thesearecrucialtimes ourpesticidesarefailingOur
basicsolutionsformosquitocontrolaredyingTheresist
ancephenomenomhasmaturedThepasturemosquitoand
theencephalitismosquitohavetriumphedoverspraysin
manypartsofCalifornia

Wemustchangeourbasicstrategywemustchangeour
basicsolutionswemustchangeourdistrictimagestoones
otherthanspraydistrictsifwearetobeeffectiveinmos
quitoabatement

InmanycountiesoftheStatechemicalspraysareno
longereffectiveatsafelegaleconomicalratesAfter25
yearsofcontinuoussprayingthemosquitoeshavebecome
immuneormultiresistanttoallcommonpublichealthmos
quitocidesincludingmalathionparathionEPNfenthion
ABATEVAPONADIBROMDURSBANandoth
ers

Tothechemicallyorientedmosquitoabatementdistricts
ofCaliforniawithhighlysophisticatedsprayprogramsthis
isacrisisTheresistancephenomenonisnolongeranem
bryoithasgrownandmaturedgeographicallyeconomic
allysociologicallyItisnolongeraninterestofthetechni
calfewbutmustbereckonedwithbythepoliticalmany

Alldistrictsrepresentedherehaveresistancetoagreater
orlesserdegreeInsomedistrictsresistanceisstillatlow

toxicologicallevelsmereprovocationshavingonlyaslight
impactonthetotalprogramButresistancewillgrowand
maturebecauseitischronicItpersistsdemandingeverin
creasingattentionandstudybothphysiologicallyaswellas
economicallyandsociologicallyWeatKingsMADarecon
vincedthatitwasterminaltothebodyofourbasicpro
gramthesprayprogram

Sowehavechangedourapproachdeemphasizedspray
ingandreemphasizedtheotheravenuesofmosquitocon
troltosuchanextentwithsuchmagnitudeandwithsuch
freshthinkingthatwearetodayanentirelynewdistrict
seekinganewimageandseekinganewleaseonourpoliti
callifeforpublicservice

Weallknowthatmakingachangeevenaminorchange
inanoperationororganizationisverydifficulttodo
smoothlyItrequiresplanningcommunicationsconsent

January24 271971

feedbackrefiningandTIME otherwisethechangeismet
withmisunderstandingreluctanceandisdoomed

AlvinTofflerinarticlesonfutureshock dealswith

complexitiesofmodernlifeandoverstimulationofpeople
bychangeornoveltyWhenyouhearahotrockrecordyou
climbthewallsthatisoverstimulationForTofflerthe

shockofchangemanifestsitselffourwaysbydenialofun
welcomednewsorbyblockingourinnovationstocircum
ventitorbyreturningtoyesteryearsolutionsorbysuper
simplifyingthesolutions

Asyouengagetheproblemofchemicalfailuresyouwill
meetTofflerspeopleFirstisthedenyerofthisunwelcom
edrealityresistanceThefarmersaysYouweretookill
ingthemosquitoes AndyousayButittookthree
sprayingstodoitTheoperatormaysayIgotakill
YousayOnlywithashotgunmixturewecantoperate
thatwayTheoperatorwillsayImgettingakillwith
BaygonYousayYesbutonlytheadultsanditstaking
alldayandnighttoknockthemdownmuchlongerthan
the15minuteeffectwehadlastspringThegrandjurors
askWouldntmoremoneyhelp AndyousayWith
200000acrestotreatduetorepetitivesprayingat100to
200peracreitsnoteconomicallyfeasibleWecantbuy
ourwayout

Tofflerssecondpersonandthisincludesmostofusis
mentallydeafHeblocksoutallsuggestionsotherthana
chemicalapproachHestandsaboutflappinghisarmsask
ingWhatareyougoingtodonow YousayPumpit
dryitHeasksWhatpesticidewillbenext Youcon

tinueDrainitdikeitHeasksWillgarlicwork You

frustratedlyaddPunchitdeeperandplantfishPhaseout
thepasturelevelthefieldtreatitwithgypapplyless
waterpondtheexcessrecycleitfillthepotholesAnd
heconcludesGeeIhopeyougetanewchemicalsoon
sinceyoucantdoanything

AndTofflersreturntoyesteryeargroupapproachand
questionyourmethodsofapplicationandmaterialsYou

areflyingtoohighortoowidetheywillsayYousay
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Thechemicalsdontworkevenonthedeckandwithflag
menmarkingtheswathesTheywillsayTheULVisthe
problem YouanswerItsthechemicalswhichdont

worknotevenatthreegallonsTheyaskCouldyoure
turntogroundapplication YousayPesticidesaredead
whatgoodwoulditdo TheyaskHaveyouusedoils
YousayOurliabilityisshakyTheyaskHowabout
DDT YousayINNOWAY MANnotsince1952

TheyaskTryfogging YouaskWhatwith

AndTofflerssupersimplifierswiththeirneatequa
tionstheysayGetanewchemicalorGetgoingwith
sourcereduction

Wedontbelieveanewchemicalwouldlastverylongif
usedextensivelyandintensivelyResistanceistheresultof
chemicalpressuringinthepopulationselectingonlythe
physiologicallyhardyforsurvivalItisgeneticinoriginand
pureDarwinismWemustusenewchemicalswhichwillbe
comeavailablewiththeutmostdiscretionanddirection

Andsourcereductionisthemostmisunderstoodpro
graminmosquitoabatementHowcansourcereduction
meetourchallengeswhenitisthemostunderstaffedun
derequippedunderresearchedofallourmosquitocontrol
endeavorsSourcereductionlendsitselfwelltostanding
pondCulexmosquitoesbuthasveryfewanswersforthe
intermittentpondAedesmosquitoes

Sowehaveacrisisinmosquitocontrol thecrisisisa

mentalone areluctancetoacceptchangeButthiscrisis
willbreakasafeverdoesSomedaywellallrealizeandthe
publicaswelljusthowridiculousthedependenceuponre
petitivesprayingisaswegetacleargraspofthenewreali
tiesofmosquitoabatementanddefineclearlynewvalues
andpriorities

Whenthishappenswewillseefundsavailablefrom
chemicalallocationsandsprayoperationschanneledinto
otheravenuesofmosquitoabatement suchasexpand
ingtheintroductionofandenhancingnaturalisticmethods
suchasreducingandrefiningsprayingtoeconomically
soundmethodssuchasmeetingheadonthesoilandwater
managementproblemwithspecialequipmentspecialmen
andspecialprocedurestogetthejobdone

Butmostimportantisthestimulatingoftheruralcom
munitytoemployculturalchangesinfarmingtoimprove
soilandwatermanagement whichonlythelandowner
himselfcando

Wemustinstillanawarenessoftheresponsibilitytopre
ventandeliminatemosquitoesononesownpropertyWe

mustinstillintotheconscienceofthemosquitoproducer
thewillingnesstoeliminatemosquitobreedingandshameif
hedoesnt

Controlagencieshavevirtuallytakenalltheresponsibili
tyofpreventionandsuppressionawayfromthemosquito
producerIthasbeeneasytosprayallourtroublesaway
whethertheywerebasicsoilandwaterproblemsormerely
poorfarmmanagementWehavetreatedtheeffectsofuse
lesswaternotitscausesfortoolongAndontopofthis

districtsandoperatorswereapologeticiftheyfailedto
doso

Theseattitudesmustchange thecontrolresponsibili
tymustbeshiftedtothemosquitoproducerandhebere
quiredtosharetheburdenalongwiththedistrictaspro
videdforinourHealthandSafetyCode

Iwontattempttogiveyouapacketofanswersforthe
problemsyoullencounterasyouengagemoreresistance
foreachdistrictwilldowhatithastodo

WehaveonedirectiveandpolicyatKingsBepolite
befirmanddowhathastododonetopersuadetheland
ownertomakethenecessarycorrectionsHandleeachas
anindividualperson

Thisisaneasypolicytoimplementbecausewehaveal
wayscateredtothepeoplewhenchemicalcontrolwasef
fectivemosquitocontrolandbeneficialtothegeneralpub
licDontthinkwevegoneoutofbusinesssincerequest
ingthelandownertocarryhisshareorbecausewevedeem
phasizedthesprayingWemerelycantoffersprayingasthe
firstalternativetheeasiestalternativenorthecheapestal
ternativeInsteadwehaveatalkingpointforlongerlast
ingorpermanentmoresuperiorsolutionsinvolvingdirect
participationandsharingofcostsandgoodeffects

Weareputtingthebitsandpiecesofmosquitotechnolo
gytogetherasweseethemWeareputtingyearsofyour
thinkingandexperiencetogetherNothingisforcedits
justallthereforustousewhenweneedit

WearemoldingideasWetakeourmosquitoesourabil
itiesourtechniquesourdistrictthetemperamentofour
publicandwearemoldingthem

ThereisnodogmatosprayWearefreenowtoletour
ideasflowtothebettersolutionsAnditisaneffective

methodWearegettingchangesformosquitocontrolthat
weveneverbeenabletoobtainbefore



PANEL DEVELOPMENTANDRAMIFICATIONSOFAMOSQUITOCONTROLCRISIS

MODERATOR FredDeBenedetti

TheUniversityofCalifornia

EGortonLinsley
DivisionofAgriculturalSciencesUniversityofCaliforniaBerkeley

FirstofallIbringyougreetingsfromVicePresident
KendrickwhoheadstheUniversitysDivisionofAgricul
turalSciencesHehasaskedmetoexpresshissincerere
gretsatnotbeingabletoparticipateintheprogramthis
morningHoweverhesuggestedthatIrepresenthimon
thispanelandIampleasedtobeabletodosoAsmostof
youknowIamnotanexpertonmosquitoesMyownex
perienceliesinotherareasofentomologyMyconnection
withmosquitoresearchispurelyadministrativeasAsso
ciateDirectoroftheAgriculturalExperimentStationwhere
Iamresponsibleforresearchintheagriculturalscienceson
theBerkeleycampusandasAdministrativeAdvisortoour
MosquitoResearchAdvisoryCommitteeThecommitteeis
composedofthechairmenofdepartmentsatBerkeley
DavisandRiversidethatareengagedinmosquitoresearch

Myremarkswillbemadefromthisparticularvantage
pointIcannotspeakforthefineprogramintheSchoolof
PublicHealthatUCLAThereProfessorBarrispursuing

studiesofmosquitogeneticsandProfessorWorkisconduct
ingvectorandvirusstudiesintheImperialCoachellaand
othersouthernandsoutheasternvalleys NeithercanI

speakfortheexcellentprogramonmosquitoborneenceph
alitisandrelatedstudiesbeingcarriedoutbyProfessor
ReevesandhiscolleaguesintheSchoolofPublicHealthat
BerkeleyOurprogramshoweverareintendedtobecom
plementaryInthecaseoftheBerkeleySchoolofPublic
Healthwehavetriedduringthelastfiveorsixyearsinpar
ticulartocoordinateourrequestsforfinancialsupportof
ourprograms

Onefurtherwordofclarificationsincesomeofoursci

entistsarereportingtheresultsoftheirresearchlaterinthe
meetingsessionsIdonotplantodiscussdetailsofourre
searchactivitiesperseRatherIwillrespondtothebroad
erquestionoftheattitudesandpoliciesoftheDivisionof
AgriculturalSciencesinparticulartheAgriculturalExperi
mentStationtowardmosquitoresearchingeneralMore
specificallyIwilldiscusshowtheExperimentStationisre
spondingtothepresentcrisisintermsofcurrentandantici
patedresearchprograms

Ineednottellthisgroupthatthereisacrisisinmosquito
controlYoufaceiteverydayEvenifIwishedto1am
sureIcouldnotdescribethatcrisisaseloquentlyanddra
maticallyasMrFrollihasjustdone

AsapubliclysupportedresearchorganizationtheAgri
culturalExperimentStationoftheUniversityisconcerned
withatleastthreemajorfacetsoftheproblemFirstisthe
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tremendouscapacityofmosquitoestoproducestrainsresist
anttopesticidesThesequicklyreplacenonresistantpop
ulationsTheresultisimpatienceanddissatisfactionofthe
publicexposedtomosquitoproblemsforwhichreliefcan
notbeprovidedSecondisthefactthatthesitesproducing
verysignificantnumbersofmosquitoesoftenlieoutsidea
reasundertheimmediatecontrolofthemostconcerned

peopleincludingmosquitoabatementdistrictswhichfeel
thepublicpressureTheseareasalsomayinvolvelarge
commericaloperationsorprojectsoperatedbyfederal
stateorcommunityagenciestomeetotherimportantpub
licneedsThirdistheconcernofthegeneralpublicwith
environmentalcontaminationbypesticidesincludingsup
pressioncontrolorabatementofmosquitoesbychemical
means

Itisourconsideredjudgmentthatthereisnoshortrange
answertomosquitocontrolthatwillsatisfythesethree
largelydistinctbutinpartoverlappinggroupsofcitizens
Unlessinthemeantimepublicpolicydecisionssolvethe
questionofprioritieswebelievethatthesoundestapproach
forUniversityscientistsistotrytoworkourwayoutof
theimmediatecrisiswhilepursuingaresearchprogramwith
longrangegoalsaimedatthedevelopmentofanintegrated
pestmanagementprogramSuchaprogramwillgetusoff
theviciousexhaustingtreadmilloftryingtostayaheadof
mosquitoevolutionbyreplacingonechemicalwithanother
eachtimeresistancedevelopsThisdoesnotmeanthatwe
foreseeatimeinthenearfuturewhenchemicalswillnotbe

usedinmosquitocontrolprograms unlesstheyarecom

pletelyoutlawedbyfederalorstatelegislationRatherwe
looktochemicalsaspartofacontrolprogramthatdoesnot

adverselyaltermosquitogeneticsystemsfromthecontrol
standpointbyencouragingdevelopmentofresistance

Whatisthepresentmosquitoresearchprogramofthe
AgriculturalExperimentStationandwhatdecisionshave
broughtittothispointSomeofourstudentstellusthat
historyisirrelevantandsomehistorymaybeButwith
yourindulgenceIwouldliketorecountabitTheoriginal
workdemonstratingthepracticabilityofmosquitoabate
mentinCaliforniawasdoneintheAgriculturalExperiment
StationbyProfessorsQuayleHermsFreebornandothers
atsuchscatteredlocalitiesasBurlingamePenrynOroville
andBakersfieldTheserepressionprogramswereaimedpri
marilyatsaltmarshandmalariamosquitoesUniversityre
commendedmethodologyinvolvedbothchemicalcontrol
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andbreedingsiteeliminationorreductionAnintensive
campaignofpubliceducationwascarriedoutbytheUniver
sityincooperationwiththeStateDepartmentofPublic
HealthUltimatelyitledtopassageoftheMosquitoAbate
mentDistrictActIntheyearssincethenuniversitymos

quitocontrolresearchhascontinuedItreceivedaboost
afterWorldWar11whenthechlorinatedhydrocarbonspar
ticularlyDDTcameintoprominencewiththereturnoffa
cultymembersfromwarserviceSomeofthemhadpartici
patedintheuseofDDTinsuchprogramsastheUSPublic
HealthServicesmalariacontrolinwarareasandmosquito
suppressionprogramsofthearmedforces

Withinafewyearshoweveritwasclearthatthechlori

natedhydrocarbonsandtheorganophophatesthatfollow
edwhichserveduswellinthepostwarerawerenolonger
abletodothejobInthemid1960stheAgriculturalEx
perimentStationwhichhadbeenconductingmosquitore
searchlargelywithsupportfrommosquitoabatementdis
trictstheWorldHealthOrganizationsomefederalfunds
andlimitedStateresourcesneededashotinthearm At

theurgingofandwithimportantinputfromyourorgan
izationtheStateDepartmentofPublicHealthandother
interestedagenciesandgroupstheExperimentStationde
velopedaplanforincreasingandacceleratingmosquitocon
trolresearch

Intheterminologyofthebudgetdocumentproducedat
thattimeforreviewatuniversityandstatelevelssixmajor
linesofinterlockingeffortwereproposed1mosquito
controlinwaterimpoundments2developmentofsafer
andmoreusefulchemicalsandbetterapplicationtech
niques3studiesoffundamentalsofbehaviorandbiology
methodsofcontrol5mcsquitocontrolinrelationtowild
lifeand6extensioneducationinmosquitosuppression
Thebudgetrequestinvolvedincreasedsupportforresearch
inincrementsaddinguptoasignificantandsustainedUni
versityresearchprogramTheexpansioninAgriculturalEx
tensionactivitieswasplannedwithoutadditionalfunding
Theprogramcalledforuseofcurrentpersonnelincluding
specialistsinanimalhusbandryagronomyagriculturalengi
neeringeconomicsentomologyirrigationanddrainage
parasitologyrangemanagementweedcontrolandwildlife
managementaswellasfarmadvisorsincountieswhere
mosquitoproblemswereparticularlyacute

Thefundinghistoryofthisprograminwhichyourre
presentativesandconstituentshavehadakeyrolehasbeen
asfollows

In1965theUniversitypreparedanexpandedprogram
forresearchandextensioninmosquitocontrolThisin
cluded300000fortheDivisionofAgriculturalSciences
and60428fortheSchoolofPublicHealthatBerkeley
Thefundsweretobeprovidedinthreesuccessiveannualin
crementsincluding100000ineachofthelattertwo
yearsandsupportwastocontinuethereafter

Sincetheinitialappropriationin196566noadditional
mosquitoresearchfundshavebeenincludedinthestate
budgetasfinallyapprovedexcept100000appropriated

totheAgriculturalExperimentStationbytheLegislaturein
196667fromtheStateWaterFundand83000forthe
SchoolofPublicHealth Unfortunatelythe100000
madeavailablefromtheStateWaterFunddidnotprovide
forsalaryincrementsItwasnecessarytomakeupthese
amountsfromGeneralFundsources Consequently
25000wasaddedtotheDivisionslaterbudgetrequests
tooffsetincreasedsalarycosts

In1970withyouractivesupportSenateBillNo310
wasintroducedItwasdescribedasAnactmakingan
appropriationtotheUniversityofCaliforniarelatingto
mosquitocontrolresearchdeclaringtheurgencythereofto
takeeffectimmediatelyTheactwouldhaveaccomplish
edtwothingsItwouldhavechangedthesourceofthe
100000alreadyallocatedtotheUniversityfromtheState
WaterFundtotheGeneralFundmakingclearthattheleg
islativeintentwastosupportacontinuingprogramIt
wouldhaveprovidedaugmentationoftheresearchprogram
intheAgriculturalExperimentStationandtheSchoolof
PublicHealthatBerkeleytotheleveloriginallyplanned

Itismyunderstandingthatinthefinalbudgetdecisions
reachedbytheLegislaturethisprogramwasincludedinspe
cialhighwaytaxfundsallocatedtotheCaliforniaDepart
mentofAgricultureWehavesubmittedarequesttothat
agencyforfundinganincreaseinourresearchprogramAs
ofnowhowevertheDepartmenthasbeenunabletore
spondtothatrequestitisnotyetclearhowmuchnew
moneywillbeavailablefordepartmentalprogramsand
whenitmaybeavailableWehavebeencautionedthatwe
shouldnotanticipatepermanentfundingfromthissource

SomuchforhistoryIhaverevieweditbecauseitindi
catessustainedinterestonyourpartandourpartinincreas
ingmosquitocontrolresearchIwishtoaddonlytwopost
scriptsIntheinterveningyears yearsofdecliningsup
portandstringentbudgetswithverylittleflexibility
wherepossiblewehavedivertedinternalsupportwithinde
partmentsoftheAgriculturalExperimentStationtoprovide
additionaleffortinmosquitoresearchGeneralcampussup
portonacontingencybasishasalsobeenprovidedparticu
larlyfortheSchoolofPublicHealthatBerkeleyandfeder
alfundsforbasicresearchhavebeensubstitutedforstate

fundsinsomeofthelongrangeprogramsFurtherthe
197172budgetsubmittedbytheDivisionofAgricultural
Scienceslistedasitsnumberonepriority325000formos
quitocontrolresearchTheRegentsbudgetisprivilegedas
istheGovernorsuntilthelatterispresentedtotheLegis
latureIcannotsayatthistimewhetherornotthisitemis
includedIfsoitprovidesfor

Replacementofsalaryadjustmentsmadeatthe
expenseoftheresearchsupportbudget 25000

ReplacementoftheStateWaterFund
appropriation 100000

Fundsavailableforincreasedresearcheffort 200000

Total 325000



Specificallytheincreasedfundsifappropriatedwillin
creaseeachofthepresentfiveresearchprogramsaccording
tothefollowingoutline

I Developmentofsafeandmoreusefulchemicalsand
applicationtechniquesby

Acoordinatedprogramforricefieldandpasturemos
quitocontrolusinglargescalefieldtrialsandthe

integratedpestmanagementapproach
Useofchemicalsandothertechniquesinaninte

gratedpestmanagementapproach
Evaluatingsubstitutecontrolmethodsforinsecticide

resistantmosquitoes
Developingmethodsfordetectionandcharacteriza

tionofresistanceinmosquitoes
Treeholemosquitocontrol

II Biologicalcontroldevelopmentby

Expandingresearchonbiologicalcontrolsincluding
useoffishandinvertebratepredatorsespeciallyas
associatedwithricefieldmosquitoes

Developingmoreadequatemethodsforsamplingmos
quitopopulations

Determiningnaturalmortalityofmosquitoeggslar
vaeandpupaeandwhatmightbedonetoincrease
thesefactors

Investigatingnaturallyoccurringbiologicalproducts
andmosquitopathogens

Foreignexplorationfornewbiologicalcontrolagents

III Expansionandimprovementofpresentprogramsin

volvingfundamentalsofbehaviorandbiologythat
mayleadtocontrolby

Investigatingthebasisforseasonalswitchinfeeding
habitsofadultCulextarsalis

Extensionofstudiesonfactorsregulatingfeedingof
mosquitolarvaeandadults

Studiesofthebiologyofimportantmosquitospecies
tofindweaklinksintheirlifepatterns

Physiologicalstudiesofegglayingbehaviorofmos
quitoes

IV Mosquitocontrolandwildlifeimprovementby

Increasedeffortinthestudyoftheimpactofmosqui
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tocontrolproceduresonwildlifefishandthe
qualityoftheenvironment

V Habitatmanagementandsourcereductionby

Expansionofstudiesonecologyofcriticalmosquito
species

Developmentofmoreadequatesamplingmethodsfor
mosquitopopulations

Anintensifiedinterdisciplinaryapproachtothedevel
opmentoftechniquestoreduceoreliminatemos
quitobreedingsitesinvolvingagronomistsagri
culturalengineerswaterscientistssoilscientists
entomologistsandothers

OnemayaskWhyinthefaceofthepresentcrisis
hasnottheExperimentStationprogramchanged Ithas

changedinoverallprioritiesbutnotingoalsMoreimmedi
ateeffortisproposedinresearchonchemicalcontroland
onreductionofbreedingsourcesHoweverwewouldbe
doingadisservicetothepeopleofCaliforniaifwesudden
lydisbandedourteamofresearcherswhichwasassembled
tocomeupwithalongrangesolutiontomosquitocontrol
andconcentratedallofourresourcesonfirefighting
TheresearchprogramasweseeitisabalancedwholeIt
doesnotreadilylenditselftotheeliminationofanyofits
partsItisunderperiodicreviewbyaJointCommitteeof
theStateDepartmentofPublicHealthandtheUniversity
ofCaliforniaconcernedwithResearchonArthropodsof
PublicHealthImportance Thereisanannualreviewby
theExperimentStationCommitteeonMosquitoResearch
Tomyknowledgenomemberofeitherofthesecommitt
eeshasadvocatedeliminationofanypartofourcurrentpro
gramSomedifferencesexistastorelativesupportofthe
variousprogramelementsHoweverthereisnodisagree
mentontheurgencyoffindingsolutionsfortheimmediate
problemsespeciallyastheyrelatetothepasturemosquito
andricefieldmosquitoes

Thisthenistherationaleandphilosophybehindthe
presentmosquitoresearchprogramoftheDivisionofAgri
culturalSciencesoftheUniversityofCaliforniaIthank
youfortheopportunitytopresentitintheframeworkof
thisoutstandingpanel



GordonFSnow

CaliforniaStateDepartmentofAgricultureSacramento

WhateverwemaythinkofBertrandRussellasamanor
politicalthinkerthereareveryfewwhowoulddetractfrom
hisscholarlyabilitiesOneofhismostcogentthoughtscon
cerningmansabilitytoprogressisonewhichstatesines
sencethatapeopleunableorunwillingtoremembertheir
historymustofnecessityreliveit

IthinkthatasagroupthepeopleofCaliforniahavefor
gottentheirownhistoryBeforeCaliforniawasinvadedby
the49ersmosquitoeswereprimarilyadenizenofthefoot
hillandmountainousareaswheresnowfedrivuletsstreams
andcreekswereeffectivelydammedbybeaversforex
ampleforminglakespotholesandprovidingadmirable
sitesformosquitoreproduction Exceptforlargeyear
roundriversandlakestheCentralValleywasnotparticu
larlygoodhavenforthesecreaturesHoweverwiththe
comingofthetrapperswhowereintentonbeaverpeltsthe
beaverdamsgraduallybegantodisappearThishelpedre
ducethenumberoflocationswheremosquitoesmightmul
tiplyThetrapperswerefollowedbyfrontiersmensearch
ingfornewroutesthroughthemountainstothevalleysof
Californiaandinterestinglyenoughmanyoftheroutes
werethroughandbesidethestreamsandcreeksofthehigh
mountainsandfoothillsTherewerenofreewayscuttinga
crossdenselyforestedareasTheonlyroutesthroughsuch
heavilytimberedspotswerethestreamsandtheirbanks

Astimepassedandtheemigrantbegantoappearin
CaliforniawestoftheSierrasthepioneersturnedtoagri
culturalpursuitsandamajorpartofthatactivityremains
rootedinanadequateirrigationsystemCaliforniaisarich
farmingareasupplyingover25ofthefoodfoundonthe
tablesoftheUnitedStatesOnlybyaddingwatertopre
viouslyaridlandhasthispositionbecomepossibleTo
getherwiththeirrigationpracticesthepotentialsourcesof
mosquitoeshavebeenvastlyincreased Weseethena
movementofthemosquitoesfromtheSierrasandthefoot
hillstotheflatirrigatedagriculturalareasofthevalleys
Itsometimescomesasasurprisetomanyofourpopulation
presentattendanceexceptedthatthemosquitowasnotal
waysaninhabitantofthevalleyareasHoweverbecause
ofitsannoyingpresenceinthisrelativelyheavilypopulated
areaofthestatethemosquitoisregardedbytheaverage
citizenasanuisancewhetheronthefarmorinthenearby
city

Theeffectofmosquitoesontheruralandfarmpeople
atthepresenttimeisprimarilyoneofnuisanceThepre
senceinextremelyhighdensitiesoradultAedesnigromac
alisinirrigatedpasturesoftheCentralValleyhasrepeatedly
causedlossofmanymanhursoffarmlaborIntheCoa
chellaValleyandelsewhereinSouthernCaliforniathesame

STATEDEPARTMENTOFAGRICULTURE
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situationhasoccurredwithPsorophoraconfinnisasthe
malefactorHeavymosquitopopulationsdevelopedinrural
areasmaybefeltinthenearbycityForexampleSacra
mentonowhasasteadylowdensityyearroundmosquito
problemAnophelesfreebornioverwintersasanadultand
isactiveonanydaywhenthetemperatureisfavorable

Inadditiontotheireffectsonhumanpopulationsmos
quitoesmaycauselossorcurtailmentofmilkbeefand
poultryproductionsbytheiraggravatingattacksonfarm
animalsUndoubtedlythousandsofdollarsofagricultural
productionhavebeenlostbecauseofmosquitoactivity

Thereisconsiderableconcernbymanyovertheinci
denceofdiseasetransmissionhistoricallylinkedtothemos
quitoYellowfeverdenguemalariaandencephalitishave
allbeenreportedfromCaliforniaTwoofthemmalaria
andwesternequineencephalitisareconsideredendemicin
thestateAlthoughafewcasesofmalariaarereportedeach
yearcasehistoryreportsindicatethediseasewascontracted
bytheindividualwhiletravelingoutsidethecountryWith
increasingmobilityofthepopulationhoweverandthepre
senceofendemicmalarialareasinMexicoandVietNam
coupledwiththepresenceinthestateofanextremelyeffi
cientpotentialvectorAnophelesfreebornithethreatof
malariacontinues

Westernequineencephalitisisendemictothestateanda
fewhumancasesarereportedeachyearTheDepartment
ofAgricultureisparticularlyconcernedabouttheproximity
ofanimalhandlersandhorsemeninthestatebecauseofthe

growinginterestinequestrianrecreationalactivities
Aswellasitsinterestandconcernforthehumandiseas

esthelossofproductionandtheinterferencewithfarm
laborcausedbymosquitoestheDepartmentofAgriculture
isbystatutedirectlyinvolvedinregisteringandregulating
theuseofpesticidestocontrolmosquitoesLongbefore
thetermsecologyandenvironmentbecamebeatup
householdsynonymsformetoo andtheEcocatastro

phistsmountedthepodiumtotellusweweredoomedby
pesticidestheuseofaircraftspreadingDDTinanattempt
atmosquitocontrolwasinfullscaledeclineTwofactors
tendedtoproscribeandfinallyeliminateaircraftapplica
tionsofthispesticideFirstthemosquitoestendedtode
velopresistancequicklyandquitedramaticallytoDDT
secondFDAtolerancesforresiduesforvariouspesticides
precludedthefurtheruseofDDTonirrigatedpastures
ThuslongbeforethebanonDDTwasloudlycalledforit
hadalreadytakenasecondaryroleinchemicalcontrolof
mosquitoes

Ricefieldmosquitocontrolwasseriouslyhamperedby
anotherproblemTheimpactontheecosystemwasmani



festbyaninitialdropinmosquitopopulationsfollowingthe
applicationofDDTonlytobefollowedbyadramaticin
creaseabovepretreatmentlevelsThiswasfoundtobedue
tononselectivepoisoningofotherelementsinthesystem
whichhadtendedtokeepmosquitopopulationsincheck
Thisincludedinvertebratepredatorsandparasitesaswellas
Gambasiathemosquitofish

Organophosphatecompoundshavebeenusedwithsuc
cessagainstmosquitoesTheseincludemethylparathion
malathionandSD7438aswellasseveralothersSomere
sistancetothesecompoundsparticularlyparathionwasnot
edasearlyas1958Thereforeotherorganophosphates
andcarbamatesarebeingscreenedcontinuallysothatasuc
cessfulcampaignagainstthemosquitomaybecontinued

Thecontroltoolsusedvarywiththespeciesofmosquito
Thesourcereductionbydrainageandtreatingisstillused
mosteffectivelyMaterialsfortreatinghaveincludedDDT
oilandmanyclassesandtypesofchemicalmaterialsAt
presentmethylparathionatlowdosageistheusualcontrol
agentSomeresearchisbeingdoneonothermaterialsas

TheDepartmentofFishandGamedoesnothaveanof
ficialpolicyontheuseofpesticidesinagricultureorin
otherareasWedofeelthatpesticideshavetheirplaceIf
wearetomaintainourpositionasacivilizationtodaywe
mustusepesticidestoproducefoodfiberandtoprotect
ourpublichealthThisisthepositionwetakeinourin
secticideinvestigationsInitspesticideinvestigationstaff
theDepartmenthaseightbiologistsandchemistsWedo
practicalresearchandsurveillanceWefeelthatitisour
functiontoprotectwildlifefromtheadverseeffectsofpes
ticidesIncarryingoutthisresponsibilityourDepartment
hastakenaleadingroleincooperativeinteragencypro
gramsrelatingtopesticidesInthecurrentprograminthe
Departmenttherearetwomajoraspectsoneisthesurveil
lanceofpestcontrolprogramsandtheotherpracticalre
searchEachoftheseaspectsiscomplementarytotheother

Inoursurveillanceprogramwelearnhowandatwhat
pointfishandwildlifeareaffectedbypesticidesWeare
oftenconfrontedwithproblemsthatcannotbeanswered
onthebasisofavailableknowledgeandweemployresearch
tofindthenecessaryanswersInadditiontofindingthean
swerstotheseproblemsresearchprovidesuswithnew

STATEDEPARTMENTOFFISHANDGAME
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As1mentionedatthebeginningapeopleunabletore
membertheirownhistorymustinevitablyreliveitIthink
wewillseeaclassicdemonstrationinthenextfewyears
Becauseofthefreerunningstreamsinthehigheraltitudes
mosquitoeshavenotforalmostahundredyearsbeen
muchifanyproblemtotheinhabitantsHoweverwehave
spentalotofmoneyandagreatdealoftimecarefullycon
structinglargedamsandlakesinthemountainsforwater
supplieshydroelectricpowerandasasecondarybenefitre
creationNottobeoutdonelanddevelopersusuallyalso
includeanartificialmanmadelakeasanattractantandin

ducementtobuywhattheyeuphemisticallytermcountry
estatesfarfromthehubbubofthecityThesearealmost
invariablyinfoothillormountainouslocationsTheyalso
makeidealbreedingplacesformosquitoesandanareain
whichthemosquitowasonceendemicwillagainbecomea
veryrealproblemasthepopulationintheselocalitiesrapid
lyincreases

toolswhichmakeoursurveillanceprogrammoreeffective
Bothsurveillanceandresearchplayanimportantroleinthe
selectionofthemosteffectiveremedialaction

Atthepresenttimemostofoureffortisdevotedtosur
veillanceThisprogramhasthreecategorieswhichare1
theinvestigationoffishandwildlifelossesfromsuspected
poisoning2theevaluationoftheeffectoflargescalepest
controlprogramsonnontargetfishandwildlifeand3con
tactswithotheragenciesandrelatedactivitiesnecessaryto
keeptheDepartmentabreastofcurrentdevelopmentsinthe
pesticidefield

Werecognizetheneedformosquitocontrolandwealso
recognizethatthereisaresistanceprobleminmosquitoes
Wealsorecognizethatthematerialsusedinourmosquito
abatementprogramsinthepastandtodayarehighlytoxic
andinmanyinstancesareontheborderlineasfarashazard
tonontargetspeciesisconcernedWeforseeinrelationto
thecrisisthatiscomingupbecauseofresistancesomeprob
lemsinincreaseofapplicationrateswhichseemstobethe
universalapproachthroughoutpesticideapplicatorsthatif
alittlebitisgoodawholelotisbetterIwillbethefirstto
complementMosquitoAbatementDistrictsintheirresis
tancetothisapproach

Anotherproblemwhichwefeelmaycauseustroublesis
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theuseofnewuntriedmaterialsIcanforseethatthereis

agreatprobabilitythatifwerunintothereliefofacrisis
becauseofvectorspreaddiseasesthereisagoodchance
thatthepanicbuttoncouldbepushedandanythingmight
betriedinordertocontrolthemosquitoesWehaveusual
lyfoundthatwhenwegetintotheuseofnewanduntried
materialstherealwaysseemstobethingscomingupthatno
onehadforseenandweenduphavingtochangethe
useofthesematerialsbecauseofsideeffectswhichaffect

nontargetspecies
Wehaveinthepastandweintendinthefuturetowork

withtheagenciesinevaluatingnewmaterialsAtthepre
senttimeweareworkingwiththepublichealthpeoplein
evaluatinghopefullyamaterialthatwillworkonatleast
someoftheresistantspeciesWeplanonanextensiveco
operativeeffortthissummerinevaluatingtheeffectsofthis
materialonfishandwildlifeandwehopeitwillworkout

Wealsorecognizetheneedforeffectivenonhazardous
pesticidesandwehavetriedtoworkwiththechemical
manufacturersintryingtoinfluencethemintheirdevelop

Californiamosquitocontrolfacesanorganicpesticidere
sistancecrisiswhichifregardedinanotherorganiccontext
mightbethoughtofasakindoffaultyprogramnutrition
characterizedbyvitaminoveragesandshortagesTherehas
simplybeentoomuchCforchemicalcontrolandtoolittle
AforagronomyBforbiologicalcontrolDfordocumenta
tionEforeducationentomologyandengineeringGfor
geologyHforHmanagementKforknowledgeMfor
mosquitosourcereductionPforpreventionandpolicies
andXfortheunknownbutsorelyneedednewmosquito
specificcontroltechnology Thisalphabeticalrundown

couldbeotherwisesummarizedandtheneededremedyto
thiscrisiscouldbestatedinoneletterchangetheCfrom
chemicaltocomprehensivemosquitocontrol

MytourinCaliforniamosquitocontrolnowextendswell
intoafourthdecadewhichmeansIassociatewiththe

HermsandGrayphilosophythatoriginatedbeforethecur
renteraoforganicchemicalsTheyadvocatedandpractic
edabalancedprogramofphysicalbiologicalandchemical
controlofmosquitoesinthatorderofemphasisThisis
nottodeprecatechemicalsonlytoplacetheiruseinper
spectiveasavitalsupplementtoenvironmentalmanagement
andnaturalisticmethods Unfortunatelyforthepast

mentofnewmaterialsIknowofatleasttwoorthreema

terialsthatcompanieshavedevelopedwhichwerenotpur
suedbecausethecompaniesfelttherewouldnotbeenough
profitinvolvedforthemtocontinuewiththeirevaluations
necessarytogetthematerialsregistered

Oneoftheotherproblemswehaveisthatgenerally
speakingmosquitoproducingareasarealsoexcellentwild
lifeareasThisisanunfortunatesituationthatissomething
wehavetofaceandwehavebeenableatleastsofarto
workveryeffectivelywithmosquitoabatementpeoplein
monitoringinlookingattheseareasandsofarwehave
beenverysuccessfulinavoidinganylossesonnontarget
species

Inconclusionthereisonethingthatmaycauseyousome
problemsinthefutureparticularlywithsomeofthenewer
materialsthatmaycomeoutThisissection5650ofthe
FishandGameCodewhichrelatestotheadditionofde
leteriousmaterialstowatersoftheState

DEVELOPMENTANDRAMIFICATIONSOFTHEMOSQUITOCONTROLCRISIS

RichardFPeters

BureauofVectorControlandSolidWasteManagement
CaliforniaStateDepartmentofPublicHealthBerkeley

twentyfiveyearstheuseofpesticideshasgenerallyreceived
primaryemphasiswithenvironmentalandnaturalisticmea
suresbeinglargelyignoredorrelegatedtoatokenpartin
theoverallprogram

In1948duringtheearlyyearsofthestatesubvention
programourstandardsexhortedlocalmosquitocontrola
genciestoengagein

1publicandinserviceeducation
2primarymeasuresaimedattheprogressivereductionof

mosquitosources
3larvicidingasrequireddeterminedbyentomologicalevi

denceand

4useofequipmentandmaterialsthatarereliableefficient
andprecise

Hadallofthesecomponentsofsoundmosquitocontrol
beenliterallyobservedbyeverylocalagencyduringthepast
twodecadesIdaresaythatresistancewouldntbeasgreat
abugaboo

Alsoin1948EdgarASmithWDonaldMurrayJack
FowlerandIbroughtintobeingthesectionconceptof
mosquitocontrolwhichcoveredthecartographicentomo
logicalengineeringandoperationalrequirementsofcom



pletemosquitocontrolThisvitalapproachwasonlyhalf
heartedlyimplementedbyasmallnumberoflocalcontrol
agenciesItsvaluesareassoundtodayastwentyyearsago
anditsneedisevengreaterIttoocouldhelpagenciesto
resistresistance

EventodayImnotpessimisticaboutthedilemmawe
faceItmightevenbeablessingtocauseustonowreturn
toamorecertaincourseofscientificmosquitocontrolCer
tainlythejohnnycomelatelyecologistswillwelcomemore
selectiveuseofpesticides

Letusnowturntothosealphabeticaldeficiencieswhich
arevitalmentionables

AGRONOMY GEOLOGY

AforAgronomyandGforGeologymustbeconsidered
togetherfortheyprovidethebasisoflandmanagement
withintheirrigatedagriculturalsettingwhichistheareaof
majorresistance Thisearthyopportunityformosquito
suppressionhasthusfarbeenvirtuallyignoredbutisabso
lutelyfundamentalInthisregardIrefertocropselection
astosuitabilitywithrespecttosoilstructureandsubse
quentlytolandpreparationforthespecificcropTheser
vicesofthelocalFarmAdvisorandtheSoilConservation

Serviceshouldbesoughtwhennewacreageisbeingdevel
lopedandwhenfieldrehabilitationorcroprotationisin
dicatedThemosquitoproductionrecordonanyparcelof
landcouldbebasisforexpectingthelatter

BIOLOGICALCONTROL

BforBiologicalControlinvitesanactiveemploymentof
everynaturalisticmeasureavailableandmanipulableIn
bothrespectsGambusiaaffinisandseveralotherpredatory
fishspeciesdeservemuchgreaterutilizationTheneedis
thatofnotsimplyplantingfishandassumingtheywilltake
overrathertheircontrolmustbeaidedandfacilitatedby
variousenvironmentalmanagementmeansTheymustalso
behusbandedintonecessarynumbersbeforetheimmature
mosquitodensityexceedstheirpredatorycapabilities

DOCUMENTATION

InDforDocumentationmeaningfulmappingandrecord
keepingareabsolutelynecessarytobeabletoconductand
planeffectivemosquitocontrolShouldresistancecontinue
tomanifestmorewidelytheneedtobeabletointerpret
theoriginanddestinationcauseeffectofmosquitoesand
toassigndefinitiveresponsibilityforabatementofmosquito
sourceswillbecomeevenmoredemandingCostanalysis
zoningofoperationsandaccountingforprogramexpendi
turescannotbesatisfactorilyaccomplishedwithoutproper
documentation

EDUCATIONENTOMOLOGYANDENGINEERING

InEforEducationEntomologyandEngineeringpublic
informationaboutmosquitocontrolhasheretoforebeen
broadlydisseminatedinthehopethatdiffusionwouldre
sultinelevatedpublicunderstandingItwouldappearthat
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notonlyshouldeducationaleffortbetargeteduponfarm
ersbutalsoupontheirirrigatorswhopresentlyseemtobe
guidedbyifalittlewaterisgoodalittlemoreisthat
muchbetter

Entomologistswereoriginallyacquiredinlocalagencies
toperformavarietyoftechnicalentomologicalservicesre
latingtosurveillanceandinterpretationofoperationalneed
GraduallyovertheyearstheyhaveevolvedintoManager
EntomologistsorAssistantManagersorAdministrative
AssistantsNotimeremainsforperformingtheirintended
andneededtechnicalfunctions Entomologicalservices
mustberestoredandintensivelypracticedifindeedmos
quitocontrolistobereliableefficientandprecise

Thepasteraofpesticideusageservedtodiminishtherole
ofengineersinmosquitocontrolSufficeittorecognize
thatnotoneregisteredengineerisemployedinCalifornia
localmosquitocontrolprogramsEnvironmentalmanage
mentisorshouldbethenameofthegameandengi
neeringisthemeansofachievingthisend

HMANAGEMENT
HstandsforHmanagementThisisperhapsthemost

manipulableofalltheeligibleareasofactionneededto
counterresistanceOpportunitiesrangefromwatermodi
ficationbyadditivestovariousmethodsofapplicationin
conjunctionwithlandpreparationThiscallsforcontrol
agenciestoproceedbeforethefactratherthanonlyafter
chronicinfirmityoffieldssetsin

KNOWLEDGE

OurKnowledgeonchemicalcontrolpresentlyexceeds
thatonphysicalorbiologicalcontrolanditshightimeto
balancetheequation

MOSQUITOSOURCEREDUCTION

MosquitosourcereductionislikeMarkTwainscom
mentontheweathereverybodytalksaboutitbutno

bodydoesanythingaboutitThereareafewnotableex
ceptionstothisgeneralizationhowevernotoneagencyis
atpresentgoingfarenoughirrespectiveofwhatsbeendone
todateEverymosquitosourceshouldberegardedasre
ducibleormodifiabletorequirelessfutureneedforpesti
cidesThiscriticalattitudeshouldbeginwiththeoperator
andpervadeeverymemberofeachlocalagencyBonuses
mightevenbeconsideredforthoseoperatorswhoaccom
plishdemonstrablesourcereductionwithcorresponding
controleffectivenessandeconomy

PREVENTIONANDPOLICIES

Theunderlyingpolicyofanyprogramshouldbethepre
ventionofmosquitoesasopposedtotheircontrolThis
pertainsprincipallytoanticipatingthemosquitoconse
quencesofartificialchangesscheduledtobemadeinthe
environmentandtakingstepsinthedesignandconstruc
tionstagestoincorporatemosquitopreventivefeatures
Thecontrolagencyshouldbeapprisedofallwaterrelated
developmentsslatedtohappenandgetontheinsideof
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thembeforetheyhappenInthisregardIponderthepos
sibleprerogativeofaBoardofTrusteesinpromulgating
standardsofmosquitopreventionunderHealthandSafety
CodeSections2270aTakeallnecessaryorpropersteps
andkDoanyandallthingsnecessary thereby
obligatingwateruserstomeetdesignandperformancecon
ditionsprescribedformosquitoprevention

X THEUNKNOWN

Xbyitsveryconnotationoftheunknownshouldpro
videeveryagencywithachallengetocreativityInother
wordsletsgetoutoftheroutinerutweveadoptedand
utilizeourcollectiveingenuitytoimprovisebetterwaysto
controlmosquitoes Alargepartoftheneedispro
vidingtheUniversityofCaliforniawithadequatefinan
cialcapabilitytoperformneededbasicandappliedresearch
andtocontinuetobacktheCaliforniaDepartmentofPublic
Healthtoenableustoprovidemoretechnicalservicesto
youragenciesparticularlyrelatingtoenvironmentalman
agementandnaturalisticmeasures

InthislatterregardIampleasedtoinformyouthatthe
firstengineerbiologistteamofthefourengineersandthree
biologistsyourAssociationhasbeenseekingtoprovidethe
Departmentwillbegettingintoactioninapproximatelya
monththankstointerimfederalfundsTheagricultural
gastaxfundsexpectedtobeavailableforthispurposeJan
uary11971willnotcorneintobeinguntillatethisfiscal
yearorbeginningthefirstofnextfiscalyearThisexpec
tationshouldbecomearealitythroughthegreatlyvalued
andhighlyeffectivesupportofyourAssociation

PANEL THECURRENTSTATUSANDFUTUREOFTHEPASTURE

MOSQUITOCONTROLPROBLEMINCALIFORNIA

MODERATOR CHARLESHSCHAEFER

AedesnigromaculismosquitoresistanceintheSacra
mentoValleyhasreachedseriouslevelsinthemindsof
manyconcernedmanagers

IntheSacramentoYoloDistrictresistancetomethyl
parathionbecamearealityin1970Tryingjustanotherin
secticidedidnotproduceanacceptablesolutionThisDis
tricthaschosentofacetheproblemheadonbyseeking
sourcereductionsolutiontotheproblemthatcausedthe
larvaetosurvivebychangingtofenthionasaninsecticide
andbytryingtogetspecificadvantagesbytheuseofoils
andadditives

Throughourcooperativeenvironmentalandnaturalistic
controldemonstrationprojectstobeconductedinconjunc
tionwithyouragencieswehopetobeabletopointupen
vironmentalremedieswhichmaybeduplicatedelsewhere
underlikeconditionsWewillengageintheseactivitieson
aninvitationalbasisselectingspecificpastureswhichpro
videopportunitiestodemonstratespecificsolutionsThe
mostprecisekindofevaluationandcostanalysisdocumen
tationwillattendeachundertakingbeforeduringandafter
completionDetailsofthisprogramwillbeprovidedinthe
future

Inanotherefforttoassistyouragenciesinyourtransi
tiontowardcomprehensivemosquitocontrolwehavebe
gunageneralmosquitocontroltrainingprogramPersonnel
ofanumberofyouragencieshavealreadybeenexposed
andothersarescheduledforFebruaryMarchandAprilIn
themonthsaheadweplantodevelopseminartypesessions
forselectedstaffrelatingtothevarioustechnicalareasof
mosquitocontrol

InconclusionwhileIrecognizethegravityofthepesti
cidesresistancecrisisbeingfacedbymanyofyouragencies
atthistimeIremainoptimisticthatwecollectivelypos
sessthecapabilityofovercomingthisobstacleIfwedevote
ourselvestoanecologicallysoundandbalancedprogramof
environmentalmanagementnaturalisticmeasuresandse
lectedchemicalcontrolpreciselyappliedwemightwell
achieveevengreatersuccessinthefuture

TheSacramentoValleyRegion

EugeneEKauffman

SutterYubaMosquitoAbatementDistrictYubaCity

IntheColusaDistricta40acrefieldthathadlarvalre
sistancetomethylparathionin1966failedtofenthion
thisyearithadaLC50of008ppmTherearenowsever
alsmallpocketsofresistancetomethylparathioninthe
easternpartoftheDistrictAedesmelanimondoesntshow
theselevelsofresistanceinthesameareahowever

Latein1970therewasfenthionfailureinonesmallarea

oftheTehamaDistrictPastexperienceindicatesthatsix
otherpastureswillfollowin1971Sincethesewerein
widelyseparatedareasprobablythesewillserveasfocifor
additionalspreadTheLC90forfenthionintheresistant
areawas0015 01ppm



IntheButteCountyDistrictthenorthernonethirdis
stillcontrollablebyfenthionwhilethebalanceofthearea

isnotTheLCforfenthionin1970was035ppmin
1969itwas001ppmThereisnoadequatelarvicidein
thesouthernportionoftheDistrictandBaygonisusedef
fectivelyonadults Thisisappliedat120lbacreIn
residentialareasAedesnigromaculismosquitoeswerecon
trolledwithpyrethrininacoldfoggerObservationsseemto
bearoutthethoughtthattheolderadultsweremoresus
ceptibletoBaygonandpyrethrinsperhapsreflectinga
changeinphysiologyDuringthepastyear16370acresof
totallyresistantAedesnigromaculislarvaeweresprayed

Todiscussthecurrentstatusandfutureofthepasture
mosquitointheNorthernSanJoaquinRegionIwillbriefly
describetheareaandthegeneraltypesofpasturemosquito
problemsweencounterTheNorthernSanJoaquinRegion
coversthenorthernthirdoftheSanJoaquinValleyrough
lyfromGaltonthenorthtoChowchillaonthesouth
andincludesSanJoaquinStanislausandMercedcounties
ThefivedistrictsintheRegioncoveratotalareaofapprox
imately4927squaremileswithapopulationof631455

TheentireruralareaintheflooroftheValleyisinten

sivelyfarmedWehaveawidediversityofsoilsalong
warmgrowingseasonandanadequatesupplyofirrigation
wateratbargainpricesandinonelargeareaitisfree
Approximately90differentcropsarelistedbytheannual
cropreportforthisarea

Thepasturemosquitoisfoundprimarilyintheirrigated
pastureandtoalesserextentincornalfalfaandorchards
Irrigatedpastureisproducedonalmosteverysoilinthe
areaforwhichwaterisavailableCloverpasturehowever
isshallowrootedthereforethelargestareasofirrigated
pasturesaregrownontheshallowhardpansalinesoilsIn
mostinstancesthesesoilshaveathinfinesandyloamsur
facewhichrestsabruptyonanimpermeablehardpance
mentedwithlimeandsilicaSubdrainageisimperfector
nonexistentThesesoilsarenotsuitedforcultivatedcrops
unlesstheundesirablesalinealkaliconditionsarecorrected

anddrainageisimprovedInsomeareasonecandrivefor
milesandseenoothercropexceptirrigatedpasture

Manyofthesepasturesareimproperlyleveledwithin
adequatesurfacedrainageandpoorsubdrainageOnpoor
lymanagedpastureswaterisappliedinlargeamountsevery
7to14daysdependingontheweatherwiththecattlein
thefieldItiscommontofindwaterstandingforatleast
fourdaysandaslongas14daysinthesesubmarginalpast
ures Thesebecomeidealsourcesforthepasturemos
quitoes

THENORTHERNSANJOAQUINREGION

StephenMSilveira

TurlockMosquitoAbatementDistrictTurlock
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Thefailuretofenthionasalarvicideoradulticideinthe

SutterYubaMosquitoAbatementDistrictin1969covered
860acresin1970itreachedatotalof10000acresDue
tothisincreaseinthespreadofresistanceanewemphasis
insourcereductionhasbeenimplemented Theinitial

changewasinpolicythatbeingfrommultiownerto
singleownerprojectsPrioritieshavebeenestablishedto
guidetheDistrictastowhichpropertywillgettheearliest
attentionandtheamountoffundtobeallocatedtothe

projectThemainvaluesthathelpestablishprioritiesare
ahowhighistheresistanceand2howcloseisitthe
fieldtohowlargearesidentialpopulation

Thepasturemosquitowasfirstreportedinthisareain
1938Chemicalinsecticideswerefirstappliedagainstthis
mosquitoin1945Thepasturemosquitoishighlypestifer
ous Controleffortsbythedistrictshavekeptitunder
heavyinsecticidepressureuptothepresenttimeInits
efforttosurvivethismosquitohasbeenmostsuccessfulIt
hasmethodicallyshotdowneverychemicalourmodern
technologyhascreatedforitsdestruction

ControlprogramsintheNorthernSanJoaquinRegion
utilizetheorganophosphoruscompoundsaslarvicidesal
mostexclusivelyEthylparathionandmalathionwerethe
firstorganophosphoruscompoundsusedbeginninga
bout1953Thefirstlaboratorydemonstratedhighpara
thiontoleranceinpasturemosquitolarvaeoccurredinthe
SanJoaquinMADin1964highmalathiontolerance
EastSideMADin1966highmethylparathiontolerance
TurlockMADin1966highfenthiontoleranceSanJoaquin
MADin1966WomeldorfGilliesandWhite1968

Insecticideresistanceinpasturemosquitoesprogressively

increasedinourRegionuntilthehighpointwasreachedin
asmallareatwosquaremileswestofTurlockinJune
1970Atthattimeandplacebothadultandlarvalpasture
mosquitoeswerefoundtobehighlyresistanttoallcur
rentlyavailableorganophosphoruscompoundsincluding
ABATEandDursbanwhichhadneverbeenusedoper
ationallyControlwasattemptedwithBaygonat005lba
creasanadulticideTwoadulticideapplicationsweremade
ontwoseparateadultpopulationsneartheendofthesea
sonBaygon70WPwasappliedbyfixedwingaircraft
attherateof005lbacreinonehalfgallonofwaterThe
adultsweretreatedapproximately24hoursafteremer
genceResultsweredisappointingFieldobservationsin
dicatedamortalityofapproximately75 Consideringthe
largenumbersofadultspresentbeforetreatment100per
pantlega75killwasbarelynoticeableThereasonsfor
ourapparentBaygonfailurehavenotbeendeterminedWe
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plantofullyinvestigatethisparticularpopulationduring
thecomingseason

Inourcontinuingattemptstocopewithahighlyresist
antpasturemosquitopopulationFLITMLOwasfield
testedatoneandtwogalacrebyaircraftWelearnedthat
theFLITmodeofactiononmosquitolarvaeandpupaeis
quitedifferentfromwhatweareaccustomedtowithchem
icalinsecticidesTechniquescurrentlyinusetoevaluate
chemicalsdonotapplytoFLITMLOthereforeourfield
evaluationsatTurlockwereincompleteOurpresentplans
aretoapplyFLITMLOtothehighlyresistantpopulation
withinthetwosquaremileareamentionedpreviouslyThis

HaroldGrayManageroftheAlamedaCountyMosquito
AbatementDistrictforabout25yearsandoneofthestim
ulatorsoftheformationoftheCMCAwroteamemorable

paperforpresentationtothe18thConferenceofthisAsso
ciationheldinBerkeleyin1950ThetitlewasWhichWay
Now

Atthattimetwoofhedistrictsinthesouthernpartof
theSanJoaquinValleytheKernandtheDeltaMADshad
experiencedhighresistancetoDDTbythepasturemosquito
larvaeGraypresentedthelogicstressedbyProfessorWil
liamHermsnamelythateffectiveandeconomicalmos
quitocontrolmustbebasedonreductiontothelowest
practicableextentofmosquitoproductionwaterLarvi
cidesandadulticideswereconsideredtobemerelysupple
mentarymeansnecessarybuttobesecondaryinvalueand
usefulness

IntherestofhispresentationGraystressedtheneedfor
mosquitoabatementdistrictstomoveintoastrongsource
reductioneffortAgainreferringtoHermsGraystated
Hebelievedthatmenaregenerallyreasonableandwillact
forthegeneralwelfareifonlytheyunderstandwhatisre
quiredHedidnotexpectmentocometohimhewentto
themGrayfinallystatedthatinthoseresidualcaseswhere
persuasionandappealsfailedweshouldnothesitatetoin
vokelegalremedies

Thepresentationwassuperbthematerialcontained
thereinwascorrectandsoundWhythenafter21years

hasnorealchangeoccurredinthecontrolprogramsofmos
quitoabatementdistrictsinCaliforniasothatmanyofthe
districtsnowareinagreaterdilemmathanin1949

ShortlyafterHaroldGrayspresentationWhichWay
Now theDeltaMADbeganlookingseriouslyatthis

THELOWERSANJOAQUINVALLEY

WDonaldMurray

DeltaMosquitoAbatementDistrictVisalia

areaisconvenientlyisolatedfromotherpasturemosquito
sourcesBystartingFLITMLOapplicationsatthebegin
ningoftheseasonwehopetodevelopmeasurementtech
niqueswhichwillassistusinviewingtheentirespectrumof
activityofFLITMLOagainstapopulationofresistant
pasturemosquitoes
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usofinsecticideresistanceinCaliforniamosquitolarvae

ProcCalifMosqControlAssoc 368184

motherhoodprogramofmosquitosourcereduction
Theresultwastheemploymentofanoperatortoworkfull
timeonreductionofmosquitosourcesRecordsofmos
quitobreedingsourceshadbeenkeptsince1947andcon
tactsweremadewithallthemajormosquitoproducersto
discussthepossibilityofcorrectionorreductionofmos
quitoproblemsTheseproducersweregenerallyagreeable
andcooperativeVeryfrequentlytheyaskedWhatcanI
do TheDistricthadnopracticalanswerItwasnot
enoughtoresponddontraisemosquitoes

By1953theDeltaMADrealizedtheneedformorein
formationsomadethedecisiontoemployaUniversity
trainedgraduateinsomephaseofagriculturerelatedtothe
mosquitoproblemAgraduateinagronomywasemployed
thatyearAprioritylistofproblemswassetupandan
effortwasmadetocontactthemajorproducersandtoob
taincorrectionsTalksweregiventoserviceclubsandto
schoolsusingkodachromeslidestolettheaudiencessee
whattheproblemswereSeveralmoviefilmswereprepared
tohelptellthestoryandtoselltheprogramAlltheseact
tiviesprovidedmanyinterestingcontactsandresultedin
manyinterestingprogramstoserviceclubsetcbuttheyre
sultedinnosignificantchangesinthetoppriorityproblems
TheDistrictboughtheavyequipmentandhasbeenusingit
fulltimeeversincebutthistoohashadnosignificantef
fectonthetoppriorityproblems

WhatwaswrongWeretherecommendationsofGray
justoversimplifiedtruismsDidtheDistrictfailtocarry
outitsprogramproperlyItcanbesaidthatfailuresto
achievegoalscanleadtofrustrationswhichcanleadto
ulcersandheartattacksTheDeltaDistrictssourcereduc



tionspecialistexperiencedtheentirelistofpotentialsThe
conclusionsreachedquitesometimeagowerethatthecli
mate orenvironment wasnotrightThesourcereduc
tionprogramcorrectedalotofmosquitoproblemsbutit
didnotdomuchgoodonthetoppriorityprobleminthe
Districtnamelytheirrigatedpasturemosquito

Oneofthealmost butnotquite dishearteningde
velopmentswasthatafterstrugglingfrettingbeatingour
headssprayingandbeingfrustratedforsomeyearsbecause
ofagivenpasturethefarmerwouldeventuallyplowupthe
fieldandthemosquitoproblemwouldimmediatelydropto
zeroAllthatwasnecessarythereforewastogetallthe
farmerstoplowuptheirpasturesandputthemintoother
cropsSolongastheyhavepasturestheywillproducemos
quitoesWhilegreatercareinlandpreparationinirrigation
inanimalmanagementandindrainagemayhelpallsuch
improvementssimplywillnotsolvetheproblemInrecent
yearstheDistricthasphilosophicallyacceptedthissituation
andhasdevelopedaneffectivesprayprogramwhichlargely
ignoredthepracticesofthefarmer ifheproducedmos
quitoestheDistrictsprayed

OnrepeatedocassionsitlookedliketheDistricthad
reachedadeadendbecauseofinsecticideresistanceto
DDTtotoxaphenetoparathiontomethylparathionBut
oneachoccasionasubstitutewasfoundwhichkeptthepro
gramgoingeffectivelyIn1970howeverthestringran
outIntestsituationsBaytexwasusedtwoandthreetimes
inoneirrigationcyclewithinadequatecontrolTherate
persingleapplicationwasdoubled withfulllegalapproval
TheuseofBaygontokilladultswasadoptedlateinthe
seasonwithtemporarybenefitsbutneverthelesswithantic
ipatedunsatisfactoryresults

Earlyin1970theDeltaMADsentareporttoeach1969
mosquitoproducerexplainingtheanticipateddilemma
andurgingconsiderationofchangesincropsTheirrigated
pastureistheunquestionedvillainTheJulymonthlyreport
oftheDistrictwasmailedtoeachmosquitoproducerwith
theurgentappealtomakechangesincropsorpatternsIn
lateSeptemberthetrusteesoftheTulareKingsandDelta

CURRENTRESEARCHONTHEPASTUREMOSQUITOPROBLEM

CharlesHSchaefer

MosquitoResearchLaboratoryUniversityofCaliforniaFresno

Whilediscussingthepasturemosquitoproblematlast
yearsCaliforniaMosquitoControlAssociationAnnualCon
ferenceIstatedThecombinationofchemicalcontrolim
provedwaterandlandmanagementandthepossibleuseof
soilamendmentsappearstobethemostrealisticcoursefor
thenextfewyearsItisalsopossiblethatthisapproachwill
notbeadequateundersomecircumstancesandthatonlya
politicalsolutionwillremainSchaefer1970Ibelieve
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MADsheldajointmeetinginparttoassurethemselvesthat
mosquitocontroldistrictsdidhaveafutureandthatthey
shouldnotbeclassifiedsimplyasspraydistrictsNews
paperpublicitywasstressedTheKingsMADemployeda
PublicInformationSpecialistwhodevelopedradioand
televisionannouncementspamphletsandleafletsetc

TheSeptembermonthlyreportoftheDeltaMADillu
stratedthestatusofthepasturemosquito thegreatest
lighttrapcountssince1954andoneofthehighestcom
plaintyearssince1954Theyear1971isnotawaitedwith
anticipation

TheUSPresidentestablishedacouncilonEnviron

mentalQualityTheChairmanRussellFTrainhasstated
Whatwedowithourownlandisnotjustourbusiness
SocietyhasaninterestinproperlanduseWedonotreally
ownanyland ithasbeenhereformillionsofyearsand
willbeherelongafterwearegoneWemerelyhaveashort
termtrusteeshipofthatland

Whatweareseeingisagradualchangeinattitude
inenvironmentWecouldnotpreviouslyandwecannot
nowcallthemosquitoproducerscriminals Wehavere

fusedtobringouttheHealthandSafetyCodeasalever
sincewefearitwillsetupanunwisebarriercertainlyat
leastintheearlydevelopmentsParentswhoraisedlarge
familiessomeyearsagowereconsideredhelpfulbothto
themselvesandtosocietyAlreadyastigmaisbeingattach
edtothosewhowantonlyoverproduceontoafinitelimit
edworldTheenvironmentisnowrightforMADstostress
mosquitoproductionasanenvironmentalpollution

In1971theDeltaMADwillcarryoutlimitedsprayac
tivitiesItwillcarryoutcompleteinspectionsItwillpro
ducemapsofbreedingareasonindividualpropertiesand
willmailtheserecordsdailytothepropertyownerslessees
orcaretakersPersonalcontactswillbemadeIfthepopu
lationsbecomeexcessiveandpublicpressuredemanding
furthermoredrasticactionmaybenecessaryAboveall
theDistrictsprogramwillbeflexibletomeetthesituation
asitdevelops

thatthisstatementisstilltrueandIwilldiscusswhatour

researchprogramisdoingalongtheselinestoprovideprac
ticalinformationonthepasturemosquitoproblem

ChemicalControlDuringthepast20yearsmosquito
abatementdistrictshavehadmanyhighlyeffectiveandeco
nomicinsecticideswhichhaveprovidedasimplemethodof
cleaninguponeofagriculturesbyproductsAedesni
gromaculisIftheoutlookfornewchemicalinsecticides
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wasstillbrightitwouldbepossibletocontinuewiththe
sameapproachHoweverinsecticideresistancehasbecome
moreandmorewidespreadandsevereinCaliforniaand
thereisnoapparentprospectforneweffectiveinex
pensiveinsecticidesWhilemosquitocontrolcannotcontin
uetorelysoheavilyonchemicalsasithasinthepastchem
icalinsecticidesstillremainasoneofthemostimportant
toolsNomatterhowwellweareabletopromotesource

reductiontherewillalwaysbeoccasionswhereunexpected
eventsegbreaksinirrigationditchesleadtointolerable
populationsthatmustbereadilysuppressedEventhebest
sourcereductionmethodswillnotpreventlargescalemos
quitoproductionduringseasonsofunusualfloodingsuch
asoccursperiodicallyinCaliforniaThusthereisaveryde
finiteneedforustocontinueourchemicaltestingprogram
DuetothecurrentresistancesituationinCulextarsalis
thereisanurgentneedtofindaneffectiveinsecticidethat
couldbeusedincaseofanencephalitiscrisis

Whilewearecontinuingtotestallneworganophosphor
usandcarbamatecompoundswhichwereceiveindustry
hasgreatlyreduceditseffortonthesetypesofmaterials
andrelativelyfewarebeingsubmittedfortestingascandi
dateinsecticidesSeveralcompaniesarenowshowinginter
estinpyrethrumtypecompoundsbutthedosesrequired
forlarvicidingarecoupledwithhighcosts

StudiesonthenewcarbamateinsecticideRE11775were

continuedthroughoutthe1970seasonthiscompoundgave
excellentcontroloforganophosphorusresistantstrainsof
AedesnigromaculisandCalextarsaliswhenappliedbyair
craftat01lbacreUltralowvolumeapplicationofRE
1177501lbin31ouncesgaveexcellentcontrolofanor
ganophosphorusresistantCulextarsalisstraininKern
CountyRE11775wasfoundtobemuchlessstableunder
fieldconditionsthanthecommonorganophosphoruslarvi
cidesWearenowworkingincooperationwithChevron
ChemicalCompanytoobtainregistrationofthiscompound
formosquitocontrolinCalifornia

During1970weagainparticipatedinfieldevaluationsof
FLITMLOaerialapplicationsweremadetomorethan20
pasturesbytheTulareMosquitoAbatementDistrictforthe
controlofAedesnigromaculislarvaeandpupaeTheresults
werequitevariableandweconcludedthatitwasnotoper
ationallyfeasibletouseFLITMLObyaircraftapplication
inthesametypeofcontrolprogramthatmosquitoabate
mentdistrictshavebeenusingDetailsofthisevaluation
willbepublishedshortlySchaeferandRamke1971

Onenewchemicalmodeofactionwhichappearsto
havepracticalpotentialformosquitocontrolistheuseof
juvenilehormonemimicsthesecompoundshavebiological
activitythatmimicsthatofnaturalinsectjuvenilehormone
Thepresenceofjuvenilehormoneoritsmimicsattimes
duringthelifecyclewhenlittleornonewouldnormallybe
presentinterfereswithmetamorphosisJuvenilehormone
mimicshavelittleapparenteffectonmosquitolarvaebut
larvaltreatmentresultsinabnormalitiesinthepupalora
dultstagesOnejuvenilehormonemimicwhichwetested

during1970hasbiologicalactivityintherangeofthatof
organophosphoruslarvicidesegtreatmentoflarvaewith
003ppmresultedinafinalmortalityofabout50 under

laboratoryconditions Fieldtestswereconductedwith

someofthemoreactivecompoundsonecompoundshowed
promisingactivityagainstanorganophosphorusresistant

strainofAedesnigromaculisFurtherfieldtestswillbecon
ductedduring1971butitappearsthatthistypeofcom
poundhaspracticalpotentialformosquitocontrol

WaterandLandManagementTheconditionsassociated
withlargescalebreedingofpasturemosquitoesaregeneral
lypoorforagricultureegoverirrigationofpasturesitis
alsotruethatcarefulmanagementofwaterandlandisnot
conducivetomosquitoproductionThuspromotionof
goodagriculturalpracticesisapositivewayofimproving
agricultureandpublichealthsimultaneouslyhoweverin
ordertodothisthoseofusinmosquitocontrolmust
becomemoreknowledgeableaboutfarmingoperations
Sourcereductionpersonnelofmosquitoabatementdistricts
havebeentakingthistypeofapproachformanyyearsIn
viewofourcurrentmosquitoproblemsitisimportantthat
thiseffortshouldbecomemoreintensiveandalsomore

technical

Afteraseverepasturemosquitoproblembecomesappar

entcorrectionisusuallybothlongtermandexpensiveOne
ofthebestwaystopreventsuchproblemsfromoccurring
isthroughworkingdirectlywithfarmerswhoareinthepro
cessofestablishingpasturesthisapproachisnotnewbut
isoneinwhichbettertechnicalinformationwouldbe

ofgreatvalueFigure1showssomeofthefactorsthat
needtobeconsideredwhenconstructingpasturesUnfor
tunatelytheeconomicsoftheseconsiderationsareun

knownformanyandprobablymostofthesoiltypes
wherethepasturemosquitoproblemisworstForexample
howmuchimprovementinwaterpenetrationwillresult
fromapplyinggivenamountsofvarioussoilamendmentsin
totheupperfootofTraverfinesandyloamandhowlong
willittakebeforeimprovementofwaterpenetrationisap
parent

Ofthevarioussoilamendmentswhichareavailableeg
gypsumsulfuricacidandsulphurgypsumappearstooffer
thebestpossibilitiesbuttheamountofgypsumandthe

depthofincorporationrequiredtosignificantlyimprove
waterpenetrationonspecificsoiltypesislargelyunknown
Wehaveestablishedfieldplotsandappliedgypsumatsever
alratesontwosoiltypeswherethepasturemosquitoprob
lemissevereThiseffortisonlyabeginningandwehope
toestablishsimilarexperimentalplotsonothersoiltype
in1971Insomecasesitislikelythatwewillfindthatit
isnoteconomicallyfeasibletoimprovewaterpenetration
throughtheuseofsoilamendmentshoweverthisinforma
tionwouldstillbeveryimportant

Ofcourseprogressivefarmersarequiteknowledgeable
aboutagriculturalproblemsandgenerallyutilizegoodmeth
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Fig1Considerationsinthedevelopmentoflandfororviapastures

odsofwaterandlandmanagementHoweverthereare

numerousfarmingoperationsparticularlyonlandswhich
yieldonlymarginalreturnswhereseriousmosquitoprob
lemshaveresultedInsomecasesattemptshavebeenmade
toimproveconditionsbutwithnorealeffecteginstalla
tionofatailwaterreturnsystemwithoutimprovedcarein

theamountofwaterappliedOneoftheworstfieldsthatI
haveseenisacasewheretheownerhadinvestedasubstan

tialamountofmoneyinattemptingtoimproveconditions
withtheresultofgreatlyworseningtheproblemThelatter
caseisworthyoffurtherconsiderationasanexampleof
whatcanhappenwithoutcarefulevaluationofthenumer
ousfactorsinvolvedThispastureisonanalkalinesoil
TraversoilseriesinTulareCountyWedecidedtosample
thesoilinthefieldwhichisaseveremosquitoproducerto
determinehowmuchgypsumwouldbeneededtoimprove
waterpenetrationFigure2showsthepHandgypsumre
quirementofsoilsamplestakenfromthenorthcenterand
southsectionsofeightcheckseachcheckis60feetwide

andonefourthmilelongThegypsumrequirementisover
15tonsacreacrossthenorthernpartofthefieldandabout
onehalfofthatamountacrossthecenterButthereis

littleifanyrequirementacrossthesouthernpartThe
northsouthgradientinpHandgypsumrequirementwasnot
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understooduntiltheownerdescribedtheimprovements

hehadmadein1964hedecidedtochangethedirection

ofthenaturaldrainagewhichwasfromnorthtosouthso
thatthecattlewouldnothavetowalkbackthroughtail
waterinordertogettothebarnAsthebarnwassouthof
thefieldhecut1214inchesofsoilfromthenorthsideand

gradedthefieldtoslopetowardnorthalsoheconstructed
areturnditchalongthenorthsidewhichdrainstothewest
andthensouthtoasumpUnfortunatelytheownerdid
notrealizethathewasremovingalloftheshallowtopsoil
fromthenorthpartofthefieldandthattheverypoorsub
soilwouldbeexceedinglydifficultandslowtoreclaimHe

wasconcernedwithhowtokeepcattleoutofthetailwater
becauseofdiseaseproblemsthathehadexperiencedearlier
andnotthatheshouldkeepcattleoffwetfieldsFrom

1965to1969eachirrigationofthisfieldresultedinmassive
breedingofAedesnigromaculiswhilegrowthofpasture
grasseswasminimalparticularlyonthenorthsideofthe

fieldAfterthe1969growingseasontheownerdisbanded

hisattempttousethispropertyforpastureanddecidedto
selloutInthiscaseapositiveattemptwasmadetoim

proveconditionsofthepropertybutthetechniquesused
resultedinanagriculturalfailureandtheproductionofa
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Fig2SoilsamplesfromEvansRanchTulareCountyMarch1969Traverfinesandyloam

GR gypsumrequirementintonsacreof85gypsumperacrefootofsoil

severemosquitoproblemIncooperationwiththeTulare

MADwestudiedtheefficacyofusinggypsumtoimprove
penetrationonthissamepropertyNoimprovementwas

apparenttwoyearsafterincorporationofupto15tonsof
gypsumperacreItappearsthatitisnoteconomicallyfea
sibletodevelopsuchlandforpasture

Anotherquestionofcurrentconcernishowmuchsoil

depthaboveahardpanissufficientforlandreclamation
WearestudyingthisproblemincooperationwiththeDelta
MADonalargefieldwheretheownerisattemptingtocon
vertnativelandFresnosoilseriesintoirrigatedpastures
Thefieldinvolvedhasasoildepthwhichvariesfromoneto
sevenfeetaboveahardpanTheownerhassuccessfullyde
velopedsimilarfieldsandexpectsthatthislandwillbere
claimedafterithasbeeninpasturesforsixtoeightyears
Duringthereclamationperiodthelandiscertaintopro
ducemosquitoesHowcanthereclamationperiodbeshort

enedShouldlandwherethesoildepthisonlyonefoota
boveahardpanlayerbereclaimedTherearemanyother
relatedquestionsthatcanberaisedaboutlandreclamation
butinanyeventweneedtoobtainspecificdatatodeter
minewhatcanbedonewhatshouldandshouldnotberec
ommendedandwhatshouldbeprohibitedUnfortunately
progressonthistypeofresearchisnecessarilyslowsowe
shouldnotwastetimeingettingstarted
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AFORCEFORRATIONALENVIRONMENTALACTION

NicholasPohlit

NationalEnvironmentalHealthAssociationDenverColorado

Mosquitocontrollikeallenvironmentalcontrolactivi
tiesdemandsjudicioususeofnaturalresourcesjudicious
useoftechnologyanddecisionsbasedonthemostreliable
knowledgeavailableonneedsforhumanhealth

Theworldtodayisacomplicatedmilieufilledwithfrus
tratedpeopleandorganizationsandbusinessesandindus
tryandinterestgroupsallfightingforidentityEmotions
arerunningrampantacrossthenationandthroughoutthe
worldandmanypeoplearepanickingbecausethescare
mongershavegottenthewordout

Thewordtheyhavegottenoutisthattheworldisdoom
ed thattherearetoomanypeoplenowandtherewill
bestillmoremillionsinafewshortyears thattheair

andthewaterandthelandarehopelesslyandforeverpoi
sonedsothatthepeopleonearthwillbegaspingtheirlast
breathbeforethecenturyisover thattheoilandcoal

andwoodandeverythingelseisgoingtorunoutandthe
earthwillbeadarkcoldchunkofspacerock

Nowweknowthatwearepollutingthelandandthe
airandthewaterandthattherearealotofpeopleonthis
earthbutWEARENOTDOOMEDItwilltakerational
actionandclearthinkingbymanypeopletoreverseorat
leasttoslowdownsomeoftheactionsthatarecausing
thesedisturbingphenomenaItwilltakeeducationandre
searchandsomeextradollarseitherpublictaxfundsorin
dividualinvestmentstofindtheanswerstoenvironmental

problems
Recentlytherewassomeactiononthedetergentfront

Justwhensomemanufacturershadbegunmakingphos
phatefreeproductstoquietthecryagainstdetergentsit
wasdiscoveredthattheproductsmightpossiblybemore
harmfulthanthephosphatesItappearsthatmoreresearch
isneededinsubstituteformulaswatertreatmentorsystems

fordenutrifyingwatersthathavebeenovernourished
Inthecaseofmosquitocontrolproblemsyoualready

knowthattheuseofDDThasbeencurbedandtheresults
ofsubstituteshavenotbeenspectacularlysuccessfulYou
alreadyknowthatmosquitoesbecomeresistanttopesti
cidesandcontinuetobreedandtogrowandtobugpeo
pleandanimalsYoualreadyknowthatyouaretryingwater
managementasameansofcontrollingmosquitoesandthat
youhavetoworkwithotherpeopleforinstancefarmers
toachieveanymeasureofsuccess

ThatbringsmetothepointofourbeingtogetherThe
professionalorganizationsthatareconcernedwithpublic
healthandwithenvironmentaregoingtohavetoworkto
gethertobringenvironmentalcontrolintofocusandtoa
chievearespectablehealthfulenvironmenthereinthis
countryandtohelpothercountriesthatwanttobenefitby
theexpertisewehaveachieved
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TheNationalEnvironmentalHealthAssociationwasact

uallystartedinCaliforniain1937whenmenworkingin
suchareasassolidwastedisposalvectorcontrolhousing
andfoodsanitationjoinedtogethertodevelopaprofes
sionalorganizationTheirpurposewastosetstandardsfor
educationandexcellenceinperformancetopromotepro
fessionalizationandtoobtainbettersalaries In1956

theorganizationachievednationalstatusandwasmoved
fromtheUCLAcampustotheUniversityofDenver
campusforamorecentralizedlocationForthefirsttime
afulltimeexecutivedirectorwasemployedAftereight
yearsattheUniversityofDenvertheofficesweremoved
andwewentoutonourown Thenationalofficehases

tablishedliaisonwithgovernmentandindustryasameans
ofaccomplishingprofessionalgoalsonanationallyeffective
basisAndweworkcloselywitheducationalinstitutions
acrossthenationinproducingprofessionalmanpower

Todayweareworkingwithnationalstateandlocalleg
islatorsandwithindustrytogatheranddisseminatein
formationregardingenvironmentalaccomplishmentsand
needsAgreatpartofourworkisdevotedtoeducation
andmanpowerforenvironmentalhealthwork Asyou

mayormaynotknowthereisacriticalshortageofquali
fiedenvironmentalhealthpersonnelWehaveprojected
needsofenvironmentalhealthworkersfromthecurrent

252000toaneedof537000in1980Therearepresently
33existingschoolsofenvironmentalhealthleadingtoa
bachelorsdegreeTheseschoolsareproducing150environ
mentalistisannuallyandweneed10timesthisnumber

TheNationalEnvironmentalHealthAssociationhases

tablishedaNationalAccreditationCouncilforEnviron

mentalHealthCurriculainfouryearcollegesanduniversi
tiesandispresentlyreviewingschoolsacrossthenation
Severalhavebeenapprovedforaccreditationunderthispro
gramTheAssociationalsosponsorsaninternshipandresi
dencyprogramforgraduateprogramsinspecialtyfields
Theseprogramsturnoutadministratorswhowillguidethe
nationssignificantenvironmentalhealthdecisions Al

thoughtoofewofthesespecialistshavebeenturnedoutso
fartheprogramsarescheduledforexpansionassoonas
fundsareavailable

Tomeettheneedfor1500graduatesperyearfromen
vironmentalhealthprogramsitwilltake412millionper
yearplusanincreaseinfacilitiesforanother33schools
whichisestimatedconservativelyat33millionjustforthe
constructionStaffingthesenewschoolsisplacedatamin
imumof75000peryearforeachschoolStipendsare
neededformanystudentsandweestimatethatneedat
1650000annuallyAsanorganizationweareworking
withfederallegislatorstoobtainfundsthroughtheHealth
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TrainingImprovementActof1970andtodatehavebeen
abletosqueezeoutabout400000forupgradingexisting
programsThisisnotmuchwhenweneed6millionper
yearplustheconstructionfundsWehavealongwaytogo
toproducethoseneededenvironmentalists

Asonemeansofalleviatingthemanpowershortagethe
professionhasslowlysanctionedtheuseoftechnicians
personswithtwoyeardegrees tohandlethemyriadde
tailsofsamplinglaboratorytestsandothertasksinairand
waterpollutioncontrolwatertreatmentandotherareas
wherethesepeoplecanbeusefulThisfreesthetrueenvi
ronmentalistformoreresponsiblemoredecisionmakingpo
sitionsTothisendtheNationalEnvironmentalHealthAs
sociationhasdevelopedandpublishedintheJournalofEn
vironmentalHealthatwoyeartechnicalcurriculumThere
areanumberoftwoyearschoolsthatareturningoutwater
technologistsandotherlaboratorypeopleandmoreand
moreprogramsarebeingdevelopedinjuniorandcommun
itycollegesthroughoutthenation

Thesetechniciansarebeingacceptedandemployedas
beginnersinthecareerladderandsomestatesarehelping
themtoprogress Thesetechniciansarevaluabletothe

professionandarenowbeingadmittedtostateprofessional
associationsWeareencouragingallenvironmentallyallied
workerstojoinourNationalEnvironmentalHealthAssocia

tionbecausethesepeoplewillstrengthenourranksand
makeourmembershipamoreroundedandadaptablebody
ofenvironmentalworkersThroughabroadfieldofenvi
ronmentalendeavorswewillbeabletospreadtheworkfor
environmentalsanitytoarteverwideningsegmentofthe
generalpublic

TheUSDepartmentofHealthEducationandWelfare
hasissuedareportcallingfor600000techniciansandauto
mechanicsby1975forinsiallingandmaintainingairpollu
tioncontroldevices Theyhaveindicatedthattraining
fundswillbemadeavailableforpersonsinterestedinthis
fieldThisisonlyoneexampleofthemanytechnicalfields
thatwillbeopeningupasenvironmentalcontrolprogresses

Inordertousepersonnelandresourceseffectivelyuni
fiedeffortisnecessarytopreventconfusionduplicationof
facilitiespersonneleffortandtravelcontroversyprogram
imbalanceandhaphazardprioritiesAneffectivesystemfor
environmentalmanagementshouldbeactionorientedand
organizedtoinsurevisibilityeaseandspeedofactionade
quatefundingsensiblereactiontopublicandenvironment
alneedsSincetraditionalprogramsforenvironmentalcon
trolhavenotalwaysbeenoutstandinglysuccessfulwemust
allreevaluateandconsiderregroupingofactivities

TheNationalEnvironmentalHealthAssociationhascre
atedaManagementEvaluationServicethroughwhichhealth
departmentsandagenciesrangetanevaluationoftheirde
partmentsbyateamofprovensuccessfulenvironmental
healthpersonnelinthevariousareasofconcern envi

ronmentalplanningmanagementstaffdevelopmentcom
munityaffairsprogramimplementationandanalytical

evaluationThroughthisservicesolutionstomanagement
problemswillbeproposedinbothoralandformalwritten
reportsinaccordancewiththewishesofthosewhosub
scribePersonswhowilldotheevaluatingareallmembers
ofourorganization anenvironmentalistwith20years

experienceinenvironmentalmanagementincludingall
levelsofgovernment anationallyrecognizeden
vironmentalhealtheducator anindustrialmanage
mentconsultantwith25yearsexperienceinenvironmental
technology aspecialistenvironmentalmanpowerde
velopment acommunicatorwith15yearsexperience
asasanitarianandhealtheducator andmanymore
Allaresuperblyqualifiedtobejudgesofothersystemsand
agenciesandtomakerecommendationsforimprovement
Wehopethatthroughthisservicethequalityofdelivering
environmentalhealthservicesthroughoutthenationwillbe
measureablyimproved

OnefieldofenvironmentalhealththatthisAssociation

isespeciallyactiveinisaccidentalinjurycontrolOnerea
sonthatweareactivehereisthataccidentsarethefourth

leadingcauseofdeathinthisnationWecanthinkofno
betterreasonTheAssociationhasconductedfourwork

shopsthispastyearinaccidentalinjurycontrolinconjunc
tionwithourstateaffiliateswheretheworkshopswereheld
andunderagrantfromtheUSPublicHealthService
Theseworkshopswereheldforthepurposeoftrainingen
vironmentaliststostartprogramsinaccidentalinjurycon
trolintheUnitedStatesanditisimperativethattheybe
developednowineveryneighborhoodineveryindustryin
everyschoolandthatthemessagebecarriedtothegeneral
publicandbecarriedoutbythegeneralpublic

Thisisoneareawherethemosquitocontrolpersonnel
canhelpenvironmentalists thatisinthesafeuseof
pesticidesandindrainingunnecessaryandunhealthfulbod
iesofwaterwhichmaybepoolsfordrowningsorformos
quitobreedingAsyouknowthedesiredendresultof
youractivitiesistocontrolinsectswhichattackcropsand
livestockandatthesametimetoprotectthehealthoflive
stockandhumansonalongrangeaswellasashortterm
basis

Theuseofchemicalpesticideshascontributedgreatlyto
theincreaseinagriculturalproductivityandhasbeenanim
portantfactorinthecontrolofdiseasevectorsTheuseof
DDTwhichisstilltheonlyeconomicallyfeasiblepesticide
inunderdevelopedpartsoftheworldhasmadeagriculture
possibleinareaswhereitwasformerlyoutofthequestion
Ithasmadelivingbearableinthetropicsandhasreduced
theincidenceofmalariainIndiaforexamplefrom100
millioncasesperyearwith750000deathstoonlyabout
15000caseswith1500deathsAndyettheuseofthis
pesticidehascausedotherproblems

Itstoresupinanimaltissueandcausesbirdseggsto
haveweakshellsornoshellsatallLargedosesofithave

killedfishinthisnationswaterwaysandinEuropeNow
federallegislationhasrestricteditsuseMoreresearchis



neededMeanwhiletheuseofotherpesticideswithshort
termeffectsarebeingusedandthosewhousethemmust
bemadeawarethatsafeuseisessentialTheymaybeim
mediatelymoreharmfulthanDDTiftheyareusedimprop
erlyVISTAvolunteershavedecriedtheuseofanypesti
cidesbecauseafewtragiccasesofpersonsbeingsprayed
orofpersonsswallowingpesticideshavebeenreported
Thesecaseswereclearlytheresultofnotknowinghowto
usetheproductsorthepossibleeffectsofdirectcontact
withthesepesticides

Suchincidentsmustbereducedoreliminatedaltogether
Educationontheiruseisnecessaryandinmanycases
wherethesesubstancesarebeinghandledbymigrantsthe
educationshouldbebilingualWeallknowthatmanyfarm
workersarenonEnglishspeakingpersonsfromMexicoand
otherLatinAmericancountriesWebelievethatallfarm

workersshouldbetrainedinthesafeuseofpesticidesand
otherfarmchemicalsThemessageshouldalsobetransmit
tedtoprivatecitizensinurbanareasaswellasruralbecause
pesticidesandfertilizersareusedextensivelyinprivate
homesandgardens

TheNationalEnvironmentalHealthAssociationcon

ductsanAnnualEducationalConferenceinEnvironmental

HealthThisyeartheconferencewillbeheldinPortland
OregonJune26throughJuly2WeinvitetheCalifornia
mosquitoabatementpeopletoattendthismeetingandto
participateintheprogramWehaveexhibitspaceavailable
ifyouhavedisplaymaterialandorliteraturethatwouldbe
educationaltoourconferenceLastyearwehadanexcel
lentpresentationonmosquitocontrolinIndiaandEthiopia
byLarryCowperwhohasbeenworkingwithUSAIDin
malariaeradicationsince1959Heisnowprovidingcon
sultantandtechnicalservicestoeightUSassistedcountry
malariaprogramsinAfricaAsiaandtheNearEastWeare
surethatmosquitocontrolpersonnelhereinourowncoun
trycouldprovidesomeinterestinginformationaboutthe
homefrontactionWeurgeyoutoattendtheAECandto
bringalongyourknowledgeandanyaudiovisualpresenta
tionsyoumighthave

TheNationalEnvironmentalHealthAssociationoperates
throughanumberofactivecommitteesThisyearallcom
mitteeshavebeenchargedwithdraftingmodellegislation
whichcanbeusedasaguideforstatesandlocalgovern
mentsthatareadoptingenvironmentallegislationbutdo
nothavethenecessaryfactsonwhichtobasetheiraction
SomeofthecommitteesinvolvedaretheDisasterCommit

teetheNoiseCommitteethePesticidesCommitteethe

SolidWastesCommitteetheAirPollutionSectiontheIn
juryControlSectionWebecameespeciallyawareofthe
needforsuchmodellegislationwhileattendinghearingsin
astatesenatecommitteewheretheywereattemptingtoset
airpollutionregulationsforemissionsfrommanufacturing
plantsandtosetfinesforviolationsThelegislatorsin
volvedwerenotsufficientlyinformedtodraftenforceable
workableandyeteffectivelegislationLaterwefoundthis
tobetrueinotherenvironmentalareasThereforeasa
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nationalprofessionalorganizationwithpeoplewhowork
constantlywithsuchproblemswedecidedtoprovidethis
typeofserviceWebelieveitwillleadtobettermoreeffec
tiveenvironmentallegislation

Alsowebelieveasprofessionalenvironmentalistsitis
ourdutytoinformtheUnitedStateCongressandtheirstaff
membersregardingneedsforenvironmentalhealthpro
grams bothontheeducationalandtheactionfronts

WehaveanumberofoutstandingmembersofourAssocia
tionwhoareworkingingovernmentandtheyhelpustoget
themessagetotherightpeopleInordertocallattention
toourworkourmembersandourlongstandingpositionin
thefieldofenvironmentalcontrolweweredirectlyincon
tactwithPresidentNixonduring1970Aresolutionwasa
doptedatour1969conventioncommendingNixonforhis
environmentalawarenessandinMarch1970wewereable
tomeetwiththePresidentintheWhiteHouseandtopre
sentourcitationtohimSeveralofourmembersattended

thepresentationandwewerewellreceivedasenvironmen
talprofessionals

During1970NEHAheadquartersmadeseveralstate
mentstocongressionalcommitteesintheareasofhousing
educationandaccidentpreventionOthermembersofour
Associationmadestatementsonhousingandminorityprob
lemsandonleadpoisoningcontrolWewereactiveinthe
detergentphosphatecontroversyandcalledforrationalact
ionandfurtherresearchinthisarea

Weareactivelystudyingthepopulationquestionandre
centlyreleasedastatementsayingthatproductionof
enoughfoodforgrowingpopulationsisnotaproblembut
thattheequitabledistributionoffoodisaproblemRe
centlyweheardaninterestingtalkbyProfessorRW
BehanoftheUniversityofMontanainwhichhedescribed
thepanicexplodedbyDrPaulEhrlichinthePopulation
BombProfessorBehantheorizesthatnewnaturalresourc
esarecreatedfromthenowandthenuselessmaterialon
earth Heillustrateshisremarksbyprogressionofman
throughtheStoneAgetheIronAgetheBronzeAgethe
SteelAge andsuggeststhatthereisenoughdeuteri
umintheseawatertopowertheworlduntiloursunhas
beendeadforsixbillionyearsHesuggestsnotawithdraw
alfromtechnologybutresearchanddevelopmentexpendit
uresofsubstantialandpermanentnaturefrombothpublic
andprivatesectorsHisisthefirstexpressionofhopefor
mankindthatwehavereadinmanyamoon

TheNationalEnvironmentalHealthAssociationbelieves

thatthrougheducationapplicationoftechnologyandra
tionalactionenvironmentalproblemscanbesolvedand
thatwecanhavearespectableandhealthfulworldtolive
inWesolicityoursupportandyourcooperationinour
endeavors



PANELCALIFORNIAWILDLIFEMANAGEMENTMOSQUITOSUPPRESSION

COORDINATIONCOMMITTEE

MODERATOR EugeneEKauffman

TheRoleOfTheWildlifeManagementMosquitoSuppressionCommittee
ItsActivitiesAndPersonality

FrankMKozlik

WildlifeManagementBranchCaliforniaDepartmentofFishandGameSacramento

Itisalwaysinterestingtocheckintothehistoryofanor
ganizationagencyorasinthiscaseacommitteetosee
howitgotstartedMostofthetimebeginningsstartina
smallwayandgraduallyexpandintoanallencompassing
organizationInourcasewefindthatwegotourstartat
thetopandthatwemoveddownwardtodoourbestwork
atthegrassrootslevel

OurCommitteewasconceivedatthenationallevel

throughtheinstigationoftheNationalMosquitoControl
FishandWildlifeManagementCoordinationCommittee
ThisNationalCommitteehadbeenformedasanoutgrowth

oftheSymposiumontheCoordinationofMosquitoCon
trolandWildlifeManagementthatwascalledinWashington
DCinApril1959Justastheconferencehadbeenused
asameansofpromotingsuppressionagenciesitwasfelt
thatapermanentcommitteecouldcarryouttheseobjec
tivesonacontinuingbasis

SincetheWashingtonSymposiumhadbeenwellreceived

theNationalCommitteefeltthatalongwithitsotherobjec
tivestherewasaneedtosponsoranothersymposiumThey
alsorecognizedthattheWashingtonSymposiumhadbeen
easternorientedsoitwasdecidedthatthenextconference

woulddealwithwesternproblemsandprogramsandthatit
beheldinthewestAsaresulttheconferencewasat

YosemiteNationalParkinOctober1962Thisconference

provedtobesosuccessfulthatanotheronewasheldatthe
samelocationinMay1964Itwasatthissecondconfer

encethattheNationalCommitteerequestedthatalocal
committeebeformedtocoordinateactivitiesinCalifornia

ThoseinattendanceagreedandthelateOscarVLopp

wasdesignatedasactingchairmantoformthecommittee
Itwasalsodecidedthatthecommitteeshouldbecomprised

ofrepresentativesfromthefiveagenciesthathadprograms
oraninterestinmosquitosuppressionandwildlifemanage
mentTheseweretheCaliforniaMosquitoControlAssocia

tionCaliforniaDepartmentofPublicHealthUniversityof
CaliforniaUSFishandWildlifeServiceandtheCaliforn

iaDepartmentofFishandGameLaterbecausemanyof
itsprogramsaffectmosquitocontrolandfishandwildlife
managementtheCaliforniaDepartmentofAgriculturewas
addedtotheparticipatingagenciesJustasOscarLoppwas
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adrivingforceinputtingonthenationalconferencesatYo
semitesohewasingettingthecoordinatingcommitteeor

ganizedandtherepresentativesdesignatedfromthevarious
agencies

Sinceitsinceptiontherehavebeenpersonnelchangeson
theCommitteebutatpresentthesearethemembers

FromtheCMCAthereisEugeneKauffmanGeneis
ManageroftheSutterYubaMosquitoAbatementDistrict
andasallofyouknowtakesanactivepartinyourAssocia
tionGeneisalsoamemberoftheAssociationsWildlife

Committeethusprovidinggoodliaisonbetweenourtwo
groups

TheStateDepartmentofPublicHealthisrepresentedby
RichardPeterswhoistheChiefoftheBureauofVector

ControlandSolidWasteManagementDickneedsnointro

ductiontothisgroupashehasworkedcloselywithyour
AssociationformanyyearsDickspositioncoversavariety

ofjobsHeisnowinsolidwasteswithitsrelatedvectors
suchasfliescockroachesandrodentsHealsohasdealings
withsuchvenomousanimalsasrattlesnakeswaspsandscor

pionsbuttheimportantthingisthathestillspendsthe
largestshareofhistimeonmosquitocontrol

TheUniversityofCaliforniaisrepresentedbyDrJohn
ESwiftwhoisextensionspecialistinentomologyandSpe

cialAssistanttotheDirectoroftheExperimentalStation

MostofyouknowEdfromcontactsinthefieldorasareg
ularparticipantattheseconferencesEddealswithmany
otherinsectsthanmosquitoesbutofmostimportanceto
ourCommitteeishisworkinthepesticidefield

TheStateDepartmentofAgriculturehasHarryESpires
asitsrepresentativeHarryhasbeeninvolvedwithpesti
cideregistrationandhaspresentedmaterialonthissubject
atyourconferencesInhiscapacityasspecialassistantto
theChiefoftheBureauofInspectionServiceshedealswith
specialprojectsThusheisinapositionwherehecould
handleanyspecialprobleminvolvingmosquitosuppression
orwildlifemanagement

TheUSFishandWildlifeServiceisrepresentedby
DavidJLenhartwhoistheirstaffpesticidespecialistfor

thewesternregionDaveisanativeCalifornianandworked
herefortheServicebeforemovingtotheirregionaloffice
inPortland



AndfinallyIrepresenttheStateDepartmentofFish
andGameMyspecialtyiswaterfowlsothatIaminapo
sitiontoresolveanyconflictthatmightoccurbetweenmos
quitosuppressionandwetlandsmanagementIamalsoa
partofyourAssociationsWildlifeCommitteethusassur
ingfurtherliaisonbetweenourcommittees

OneofthefirstitemsofbusinessfortheCoordinating

Committeewastocomeupwithasetofobjectivesthat
wouldachievecoordinationThefirstobjectivestatesthat
theCommitteeshallstimulateinterestatthestateandlocal

levelinmosquitocontrolwildlifemanagementandrelated
agriculturalpoliciesThisisbeingdonethroughinformation
alactivitiessuchaspublicationstrainingprogramsandat
meetingsandconferencessimilartothisone

Thesecondobjectiveistocoordinateactionprograms
betweenmosquitoabatementagencieswildlifemanagement
andagricultureThenextpaperonthisprogramconcern
ingrareandendangeredspeciesisanexampleofhowour
CommitteetheCMCAWildlifeCommitteeandagencies
canworktogetheronanactionprogramAtonetimeon
ourwildlifeareaswepaidlittleattentiontomosquitocon
trolWeraisedtonsoffoodforwildlifebutwealsopro
ducedhordesofmosquitoesNowweuseproperwater
managementtohelpcontrolmosquitoproductionWhen
mosquitoesdogetoutofhandthelocalabatementdistrict
comesinandhandlestheproblemTobereadyforsuch
actionourareasnowregularlybudgetfundstopayfor
necessaryabatementmeasures

Thethirdobjectiveistostimulateinterestandsupport
cooperativeresearchprogramsamongallagenciesandor
ganizationsAgoodexampleofhowthiscanbeaccom
plishedwasthelowvolumeaerialsprayinginColusaand
KerncountiesTheresultsofthisexperimentalprogram
werereportedatyour1969Conferencebythecooperating

ENDANGEREDWILDLIFE

HowardRLeach

CaliforniaDepartmentofFishandGameSacramento

IthinkJeanDelacoursforewordtoGreenwaysExtinct
andVanishingBirdsoftheWorldGreenway1958isthe
bestwaytointroducethesubjectofCaliforniasendangered
wildlife

Wearenowwitnessingthemosttremendouschangesin
theworldandoneofthesaddestconsquencesistheawful
threattotheexistenceofmanyformsofwildlifeHuman
populationsincreaseweaponsareimprovednewpoisons
arefoundandusedandremoteareassofarinaccessible
arepenetratedmoreandmoreeasilyAsaresultplantsand
animalsarefastdecreasingandsomemayeventuallydisap
pearaltogether
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agenciesWearealsosupportingtheUSFishandWild
lifeServicesresearchplansattheKernNationalWildlife
Refugewhereaseriesofpondswillbeusedtodevelopcom
patiblepractices

Thefourthobjectiveistodevelopaprocedureforre
viewofmosquitoabatementwildlifemanagementandre
latedagriculturalprogramswhereconflictsmayoccur
Whilenoformalprocedurehasbeendevelopedforhandling
suchconflictstheyaretakenupatCommitteemeetings
ButofmoreimportanceisthefactthatCommitteemem
berscanimmediatelygetintouchwitheachotherandthey
knowwhomtocontacttohelpresolveanyforthcomingcon
flicts

ThefifthobjectiveistosponsorregionalmeetingsHere
wehaveprobablycarriedonourgreatestactivityinbring
ingpersonnelfromthevariousagenciestogethersothat
theycangetacquaintedandunderstandeachotherspro
gramsandproblemsMeetingshavebeenheldatWillows
FresnoandBakersfieldandafuturemeetingisbeingplan
nedforsouthernCalifornia

Ourfinalobjectiveistointegrateregionalprogramsinto
anacceptablestatewideprogramforresearcheducationand
actionSincewearestillconcentratingoureffortsatthere

gionallevelwehavenotasyetdevelopedanystatewide
program

InconclusionIfeelthattheCoordinatingCommittees
greatestaccomplishmentscomeaboutbybeingabletotake
quickactionwhereconflictsmightariseEachofusknows
whomtocontactandinmostcasesafewquicktelephone
callscanpreventissuesfromdevelopingorgettingoutof
handIthinkhereiswhereyouareseeingthetruemeaning
ofthewordcoordination actioninasmoothconcerted

way

Duringthepast2000yearstheworldhaslostthrough
extinctionabout106knownformsofmammalsofwhich77

werespeciesSuchlosseshaveacceleratedinrecenttimes
Since1600some64mammalsand94birdshavebecome

extinctWenowrecognizeworldwideover223mammals
and287birdsasbeingthreatenedwithextinctionThelist
offishamphibiansandreptilesisundoubtedlyequallyim
pressive

Since1900hereinCaliforniafivemammalsandone
birdhavebecomeextinctand24nativeanimalsarenowon

thefederalendangeredspecieslistandfaceextinctionThis
monththeDepartmentsubmittedtoCaliforniascientistsa
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listof129wildlifeformsthestatusofwhichwearenot
certainTheseincluded52birds27mammals21fish19

reptilesand10amphibiansWeareintheprocessofre
viewingtheseinanauthoritativemannerandcompilinga
listofwhatwebelievearetrulyCaliforniasrareandendan
geredanimals

Thepreservationoftheremaininganimallifeofthe
world especiallythosespecieswhicharerapidlyap
proachingextinction isoneofthemosturgentproblems
facingbiologistsandconservationagenciestodayUntilre
centlythisconcernwasseeminglysharedonlybyzoologists
andnaturalists theworldatlargeseemedtocareless
Butnowwiththequestionofmansownsurvivalindoubt

facedaswearewithweaponrynuclearwaroverpop
ulationfoodshortageenvironmentaldegradationpollution
andallthesocialproblemsoftheworld wesuddenly
findpeopleexpressingincreasingconcernaboutvanishing
wildlifeTheyaredemandingthattheseanimalsbegiven
adequateprotectionandassuredaplacetoexistTimesare
changingweareenteringaneraofcompassionforourfel
lowcreaturesasevidencedbyrecentlegislationratherthan
aneraofexploitation
FederalLegislation

In1966CongresspassedanEndangeredSpeciesPreserva
tionActThisActgaveauthoritytotheSecretaryofThe
Interiortopublishalistofnativeanimalsthreatenedwith
extinctionandtoprovidefederalprogramsofresearchand
protectionToaccomplishthistheSecretaryappointedan
EndangeredSpeciesCommitteeandsolicitedtheassistance
ofmanyconservationorganizationsandscientistsincom
pilingtheRedBookUSDeptInterior1968which
nowcontains101rareandendangeredspeciesandsubspec
iesnativetotheUnitedStates

DefinitionsusedintheRedBookareEndangered An

endangeredspeciesorsubspeciesisonewhoseprospectsof
survivalandreproductionareinimmediatejeopardyRare

Ararespeciesorsubspeciesisonethatalthoughnotpre
sentlythreatenedwithextinctionisinsuchsmallnumbers
throughoutitsrangethatitmaybeendangeredifitsenvi
ronmentworsens

In1969CongressextendedtotheSecretaryauthority
todeemendangeredworldwideanimalsfacedwithextinct
ionandtoprohibittheirimportationintotheUnitedStates
withoutpermitThisactfurthercoversallvertebratelife
plusmollusksandcrustaceansItplacesahighpenaltyon
thosewhoareconvictedofillegalimportationofendan
geredwildlifeorengagedininterstatetrafficinwildlife
throughamendmentstotheLaceyActandBlackBassAct
Thefederallistingofendangeredwildlifenativetothe
UnitedStatesisfoundinTable1andwildlifenativeto
CaliforniainTable2TheSecretaryslistingofworldwide
endangeredspeciesiscontainedintheFederalRegisterissued
June101970Vol35No112

Despitethebestintentionsoffederalactsendangered
wildlifesfateforthemostpartrestswiththestatesUn

lessthesespeciesarecoveredbytheMigratoryBirdTreaty
ActortheBaldEagleActfederaljurisdictionissuperseded
bythestateStatelawsarerequiredtoassuresurvivalof
mostalloftheendangeredwildlife

StateLegislation

InresponsetothisneedtheCaliforniaLegislaturepassed
theCaliforniaSpeciesPreservationActandtheEndangered
WildlifeActin1970

TheCaliforniaSpeciesPreservationActdirectstheDe
partmenttoinventoryallthreatenedfishandwildlifedevel
opcriteriaforrareandendangeredandreporttotheGover
norandLegislatureeverytwoyearsonthestatusofthese
animalsRecommendedmeasuresfortheirprotectionand
enhancementarealsotobeincludedinthesebiennialre

ports
TheActmadeadditionstothestateslistingoffullypro

tectedbirdsandmammalsandestablishedcategoriesofful
lyprotectedamphibiansreptilesandfishAheavyfineof
amaximumof1000andorayearinthecountyjailwas
leviedforthoseconvictedofviolationTable3containsa

listingofCaliforniasfullyprotectedanimalstakenfrom
Article1oftheCaliforniaFishandGameCode

TheEndangeredSpeciesActexpresseslegislativeconcern
aboutCaliforniasthreatenedwildlifedefinesrareanden
dangeredwildlifeandgivesauthoritytotheFishandGame
CommissiontodeemwhatanimalsinCaliforniaarerareand

endangeredItfurtherprohibitsimportationoftheseani
malsexceptbypermit

WildlifeStewardship

Lettherebenodoubtastowhomresponsibilityfor
wildliferestsWildlifeisthepropertyofthepeoplethe
sovereigntyofwhichtheyhavevestedwiththestatetobe
conservedandmanagedforthebenefitofallpeopleSuch
isthelawofthislandandhasbeendefendedincourtsince

theearlycolonistsadoptedtheprinciplesoftheMagna
Carta

Aswewellknowresponsibilityissharedbystateand
federalgovernmentforwhichtheyhaveestablishedagencies
toadministerthispublictrustThroughthelawsestablish
edbytheLegislatureandrulesandregulationspromulgated
bytheFishandGameCommissiontheCaliforniaDepart
mentofFishandGameisgivenresponsibilityforsteward
shipofthestatesfishandwildlifeincludingbothgameand
nongamespeciesTheFishandGameCodeisexplicit

Section1600 Theprotectionandconservationofthe
fishandwildliferesourcesofthisstateareherebydeclared
tobeofutmostpublicinterestFishandwildlifearethe
propertyandprovideamajorcontributiontotheeconomy
ofthisstateaswellasprovidingasignificantpartofthe
peoplesfoodsupplyandthereforetheirconservationisa
properresponsibilityofthestate



Table1Endangeredspeciesofnativefishandwildlife

MAMMALS

IndianaBat

UtahPrairieDog
DelmarvaPeninsulaFox

Squirrel
EasternTimberWolf

TexasRedWolf

SanJoaquinKitFox
BlackfootedFerret

FloridaPanther

CaribbeanMonkSeal

GuadalupeFurSeal
FloridaManateeorFlorida

SeaCow

KeyDeer
ColumbianWhitetailedDeer

SonoranPronghorn
Hawaiianhoarybat

MorroBaykangaroorat
Saltmarshharvestmouse

BIRDS

HawaiianDarkrumpedPetrel
CaliforniaLeastTern

HawaiianGooseNene
AleutianCanadaGoose

TuleWhitefrontedGoose

LaysanDuck

HawaiianDuckorKoloa
MexicanDuck

CalifomiaCondor

FloridaEvergladeKiteFlorida
SnailKite

HawaiianHawkorIo

SouthernBaldEagle
AmericanPeregrineFalcon
AttwatersGreaterPrairieChicke

MaskedBobwhite

WhoopingCrane
YumaClapperRail
LightfootedClapperRail
HawaiianGallinule

HawaiianCoot

EskimoCurlew

HawaiianStilt

PuertoRicanPlainPigeon
PuertoRicanParrot

AmericanIvorybilled
Woodpecker

NorthernRedcockaded

Woodpecker
SouthernRedcockaded

Woodpecker
HawaiianCroworAlala
SmallKauaiThrushPuaiohi
NihoaMillerbird

KauaiOoorOoAa

CrestedHoneycreeper
orAkohekohe

MolokaiCreeperorKakawahie
Akiapolaau
KauaiAkialoa

KauaiNukupuu

Myotissodalis
Cynomysparvidens
Sciurusnigercenereus

Canislupuslycaon
Canisrufusrufus
Vulpesmacrotismutica
Mustelanigripes
Felisconcolorcoryi
Monachustropicalis
Arctocephalusphilippitownsendi
Trichechusmanatuslatirostris

Odocoileusvirginianusclavium
Odocoileusvirginianusleucurus

Antilocapraamericanasonoriensis
Lasiuruscinereussemotus

Dipodomysheermannimorroensis

Reithrodontomysraviventris

Pterodromaphaeopygiasandwichensis
Sternaalbifronsbrowni
Brantasandvicensis

Brantacanadensisleucopareia
Anseralbifronsgambelli
Anaslaysanensis
Anaswyvilliana
Anasdiazi

Gymnogypscalifornianus
Rostrhamussociabilisplumbeus

Buteosolitarius

Haliaeetus1leucocephalus
Falcoperegrinusanatum

nTympanuchuscupidoattwateri
Colinusvirginianusridgwayi
Grusamericana

Ralluslongirostrisyumanensis
Ralluslongirostrislevipes
Gallinulachloropussandvicensis
Fulicaamericanaalai

Numeniusborealis

Himantopushimantopusknudseni
Columbainornatawetmorei
Amazonvittata

Campephiluspprincipalis

Dendrocopusbborealis

Dendrocopusborealishylonomus

Corvustropicus
Phaeorniapalmed
Acrocephaluskingi
Mohobraccatus

Palmeriadolei

Loxopsmaculataflammea
Hemignathuswilsoni
Hemignathusprocerus

Hemignathuslucidushanapepe

MauiNukupuu
LaysanFinch
NihoaFinch

Ou

Palila

MauiParrotbill

BachmansWarbler

KirtlandsWarbler

DuskySeasideSparrow
CapeSableSparrow
Brownpelican

Arcticperegrinefalcon

Californiaclapperrail
LargeKauaithrush
Molokaithrush

Hawaiiakepa

Mauiakepa

Oahucreeper

REPTILESandAMPHIBIANS

AmericanAlligator
BluntnosedLeopardLizard
SanFranciscoGarterSnake
PuertoRicanBoa

SantaCruzLongtoedSalamande
TexasBlindSalamander

BlackToadInyoCountyToad
HoustonToad

FISHES

ShortnoseSturgeon
LongjawCisco
PiuteCutthroatTrout

GreenbackCutthroatTrout

MontanaWestslopeCutthroat
Trout

GilaTrout

ArizonaApacheTrout
DesertDace

HumpbackChub
MoapaDace
ColoradoRiverSquawfish
Cuiui

DevilsHolePupfish
ComancheSpringsPupfish
OwensRiverPupfish
PahrumpKillifish
BigBendGambusia
ClearCreekGambusia
GilaTopminnow
MarylandDarter
BluePike

Lahontancutthroattrout

Mohavechub

Pahranagatbonytail
Wondfin

KendallWarmSpringsdace
Tecopapupfish
WarmSpringspupfish
Pecosgambusia
Unarmoredthreespinestickleback
Fountaindarter

Watercressdarter

Hemignathuslucidusaffinis
Psittirostraccantans

Psittirostracantansultima

Psittirostrapsittacea
Psittirostrabailleui

Pseudonestorxanthophrys
Vermivorabachmanii

Dendroicakirtlandii

Ammospizanigrescens
Ammospizamirabilis

Pelecanusoccidentalis

Falcoperegrinustundrius

Ralluslongirostrisobsoletus

Phaeornisobscurusmyadestina
Phaeornisobscurusrutha

Loxopscoccineacoccinea

Loxopscoccineaochraceu

Loxopsmaculatamaculata
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Alligatormississippiensis
Crotaphytuswislizeniisilus
Thamnophissirtalistetrataenia
Epicratesinornatus

rAmbystomamacrodactylumcroceum
Typhlomolgerathbuni
Bufoexsul
Bufohoustonensis

Acipenserbrevirostrum
Coregonusalpenae
Salmoclarkiseleniris

Salmoclarkistomias
Salmoclarki

Salmogilae
Salmosp
Eremichthysacros
Gilacypha
Moapacoriacea
Ptychocheiluslucius
Chasmistescujus
Cyprinodondiabolis
Cyprinodonelegans
Cyprinodonradiosus
Empetrichythyslatos
Gambusiagaigei
Gambusiaheterochir

Poeciliopsisoccidentalis
Etheostomasellare

Stizostedionvitreumglaucum
Salmoclarkihenshawi
Siphatelesmohavensis
Gilarobustajordani
Plagopherusargentissimus
Rhinichthysosculusthermalis
Cyprinodonnevadensiscalidae
Cyprinodonnevadensispectoralis
Gambusianobolis
Gasterosterusaculeatuswilliamsoni
Etheostomafonticola
Etheostomanuchale
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Table2ListingofCaliforniafishandwildlife extinct

endangeredorrarea December141970

ExtinctinCalifornia Year

Amargosameadowvole
Mexicanjaguar
Californiagrizzlybear
Plainswolf

Bigearedkitfox
Columbiansharptailedgrouse

Endangered

SantaCruzlongtoed
salamander

Bluntnosedleopard
lizard

SanFranciscogartersnake
Piutecutthroattrout
Lahontancutthroattrout
Mohavechub

Tecopapupfish
Unarmoredthreespine

stickleback

ColoradoRiversquawfish
OwensRiverpupfish
SanJoaquinkitfox
MorroBaykangaroorat
Saltmarshharvestmouse

Southernbaldeagle
Americanperegrinefalcon
Californiacondor
Californialeasttern

Yumaclapperrail
Lightfootedclapperrail
Californiaclapperrail
Brownpelican
Bluewhale

Humpbackwhale
Pacificrightwhale

1917
1860

1922

early1920s
1903

late1940sor

early1950s

Rare

Limestonesalamander
Blacktoad
Kernrainbowtrout
Southernseaotter
Tuleelk

Californiabighorn
sheep

Peninsularbighorn
sheep

Prairiefalcon
Greatersandhillcrane
Californiablackrail

Graywhale
Guadalupefurseal

aReferenceRareandEndangeredFishandWildlifeofthe
UnitedStates ResourcePublicationNo34amended
1968ed CompiledbytheCommitteeonRareand
EndangeredWildlifeSpeciesBureauofSportFisheriesand
WildlifeWashingtonDCDecember1968

Section1000TheDepartmentshallexpendsuchfundsas
maybenecessaryforbiologicalresearchandfieldinvestiga
tionforthecollectionanddiffusionofsuchstatisticsand

informationasshallpertaintotheconservationpropaga
tionprotectionandperpetuationofbirdsandthenestsand
eggsthereofandofmammalsandfish

Section1580Forthepurposeofprotectingrareanden
dangeredwildlifeoraquaticorganismsorspecializedhabi
tattypebothterrestrialandaquatictheDepartmentwith
theapprovaloftheCommissionmayobtainbypurchase
leasegiftorotherwiselandandwaterforthepurposeof
establishingecologicalreserves Suchecologicalreserves
shallnotbeclassifiedaswildlifemanagementareaspursu

anttoSection1504andshallbeexemptfromtheprovisions
ofSection1504

Sincetheinceptionin1937oftheFederalAidinWild
lifeRestorationAct commonlyreferredtoasthePitt
manRobertsonAct therehasbeenover300million

spentintheUnitedStatesfortheconservationandmanage
mentofgameanimals18millionbytheCaliforniaDepart

Table3ListingofCaliforniasfullyprotectedbirdsmam
malsreptilesandamphibiansandfisha January1971

BIRDS

Americanperegrinefalcon
Californiablackrail

Californiaclapperrail
Californiacondor

Californialeasttern

Greatersandhillcrane

Lightfootedclapperrail
Southernbaldeagle

Trumpterswan
Whitetailedkite

Yumaclapperrail

MAMMALS

MorroBaykangaroorat
Bighornsheep
Northernelephantseal
Guadalupefurseal
Ringtailedcat
Pacificrightwhale
Saltmarshharvestmouse
Southernseaotter

Wolverine

REPTILESandAMPHIBIANS

Bluntnosedleopardlizard
SanFranciscogartersnake
SantaCruzlongtoedsalamander

Limestonesalamander
Blacktoad

FISH

ColoradoRiversquawfish
Thicktailchub

Mohavechub

LostRiversucker

Modocsucker

Shortnosesucker

Humpbacksucker
OwensRiverpupfish

Falcoperegrinusanatum
Laterallusjamaicensiscoturniculus
Ralluslongirostrisobsoletus
Gymnogypscalifornianus
Sternaalbifronsbrowni
Gruscanadensistabida
Ralluslongirostrislevipes
Haliaeetusleucocephalus

leucocephalus
Cygnusbuccinator
Elanusleucurus

Ralluslongirostrisyumanensis

Dipodomysheermannimorroensis
Oviscanadensis

Miroungaangustirostrits
Arctocephalustownsendi
Bassariscussp
Eubalaenasieboldi

Reithrodontomysraviventris
Enhydralutrisnereis
Guloluscus

Crotaphytuswislizeniisilus
Thamnophissirtalistetrataenia
Ambystomamacrodactylum

croceum

Hydromantesbrunus
Bufoboreasexsul

PtychocheilusLucius
Gilacrassicauda

Gilamohavensis

Catostomusluxatus

Catostomusmicrops
Chasmistesbrevirostris

Xyrauchentexanus
Dyprinodenradiosus

UnarmoredthreespinesticklebackGasterosteusaculeatuswilliamsoni
Roughsculpin Cottusasperrimus

aSourceCaliforniaFishandGameCodeArticle1Sections
900903351147005050and5152



Table4SummaryofSpecialWildlifeInvestigationsProgramandAccomplishments19681970

Study

PeregrineFalconNestingStudy

SeabirdBreedingGroundSurvey

HumboldtBayMudFlatStudy

CoastalWetlandSurvey

WhitetailedKiteStudy

CaliforniaBrownPelicanStudy

IslandFoxStudy

CaliforniaCondorStudy

StatewideHeronRookeryStudy

RaptorSurvey

SanJoaquinKitFoxStudy

StatewideShorebirdSurvey

ShorebirdResearch

PrairieFalconNestingStudy

LakeEarlWildlifeEvaluation

AnaheimBayEstuaryStudy

SouthSanFranciscoBayHabitat
Evaluation

CaliforniaLeastTernStudy

AssessNongameProblems

Under On

CompletedStudy Going Output

X

X

X

X

X WaianLBandRCStendel1970TheWhite
tailedkiteinCaliforniawithobservationsofthe

SantaBarbarapopulationvol56no3Jobcom
pletionrept1970

X GressF1970ReproductivestatusoftheCalifornia
brownpelicanin1970withnotesonbreedingbiology
andnaturalhistoryWMBAdmRpt7061970
JobCompletionRept1970

X JobCompletionRpt 1970

X SibleyFC1969CaliforniaCondorSurveys1968
CFGvol55no4

MalletteRD1970CaliforniaCondorSurveys
1969CFGvol55no4

JobProgressRepts196819691970Californiacon
dorsurvey
OperationalManagementplanforCaliforniacondor
1970

X
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HermanS1970ThePeregrineFalcon avanish

ingCalifornianOutdoorCaliforniaJanFeb1970
Hermanetal1970ThePeregrineFalcondecline
inCaliforniaAudFieldNotesvol24no41970
JobCompletionReport1970

OsborneTandJRReynolds1971Californiasea
birdbreedinggroundsurvey196970WMBAdm
Rpt713OsborneT1971Surveyofbirduseof
CoastalrocksofnorthernCaliforniaWMBAdmRpt
714JobCompletionReport1971

JobCompletionReport 1971

MudieP1969Asurveyofthecoastalwetland
vegetationofnorthSanDiegoCoWMBAdmRpt
704JobProgressReports196869

JobProgressRpts196819691970

JobProgressRpts196819691970

LaughrinL1970SanJoaquinkitfoxitsdistribu
tionandabundanceWMBAdmRpt702JobPro
gressRpts19691970

JobProgressRpts196819691970 California

ShorebirdSurvey196970DFG1971

JobProgressRpt196819691970

X ProgressreportonwildlifeaffectedbytheSantaBar
baraChannelOilSpillJan28 Mar311969
DFGSecondProgressRptonwildlifeaffectedby
theSantaBarbaraoilspillApr1 May311969
LeachHRandLFisk1969TheGopherTortois
esInlandFisheriesInfLeafNo26
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mentofFishandGameThesefundshavecontributedim

measurablytotheknowledgewegamemanagerspossessand
tothesuccessofourgamemanagementprogramsFew
peopleindeedcanquarrelwiththestatementthatwenow
havemoregamethanexistedinthe1930sbecauseofthe
yearsandyearsofresearchmanagementandprotectionaf
fordedtheseanimalsHoweveraswedelvedeeperintothe
problemsofnongamewildlifewefindthetasktobeun
pleasantImentionedhereinCaliforniaalonewehave
some129wildlifeformsirishortsupplywhosestatusisun
determinedEssentiallynothinghasbeendonetodetermine
theirlifehistoryandhabitatneedsWeknowvirtually
nothingoftheirdistributionandabundanceotherthanoc
casionallysomeonehasreportedtheiroccurrenceandwe
knowtheyareaboutUnpleasanttooisrealizationthat
mansuseofthelandandwaterisseriouslyaffectingthese
animalsandhasteningtheirwaytoextinctionandwehave
neglectedtotakenoticeBecauseofthistheDepartment
initiatedaprogramtoberesponsivetotheneedsofnon
gamewildlifeCaliforniabecameoneoftwostatestoset
upsuchaprogramfinancedwithwildliferestorationfunds

SpecialWildlifeInvestigations

InitiatedonJuly11968SpecialWildlifeInvestigations
wasstaffedwithaWildlifeManagementSupervisorandan
AssociateWildlifeManagerBiologistprovidedwith56400
andputtoworkFundingsincethenhasbeen84800and
82000ProgramobjectivesarethoseoftheDepartment
1Tomaintainallspeciesoffishandwildlifefortheirin
trinsicandecologicalvaluesaswellasfortheirdirectbene
fitstoman2Toprovidefordiversifiedrecreationaluse
offishandwildlife3Toprovideforaneconomiccontri

Idoubtthatthereismuchvalueinrecountingalistof
environmentalconflictsIfyoureadthenewspaperslisten
totheradioorwatchTVyouknowthatnewonesarebe
ingaddedeachdayHoweverforthepurposeofinitiating
adiscussionofthesubjectIwouldliketodescribeafewsit
uationsanddiscussasomewhatdifferentpointofviewfor
someofthem

Untilrecentlypesticideshavebeenreceivingmostofthe
publicitybutthereisagrowingawarenessthatmanyof
mansactivitiesmayresultinconflicts Thetermenvi

ronmentalconflictdoesnotnecessarilydenoteecological
damage

ENVIRONMENTALCONFLICTS

butionoffishandwildlifeinthebestinterestsofthepeople
ofthestate4Toprovideforscientificandeducational
useoffishandwildlife

Projectgoalsareessentially1determinethecurrent
statusofCaliforniasthreatenedwildlifeanddeveloppro
gramsfortheirpreservationandenhancementand2be
comeknowledgeableofnongamewildlifeandputthis
knowledgetoworktoassuretheseresourcesdonotbecome
threatened

EarnestELusk

BureauofVectorControlandSolidWasteManagement
CaliforniaStateDepartmentofPublicHealthRedding

AppendedisasummaryofSpecialWildlifeInvestigations
Table4programanditsaccomplishmentsoverthethree
yearsithasbeeninoperationOfthe20researchprojects
orjobsundertakensevenhavebeencompletednineare
currentlyunderstudyandfourareongoingprogramsOur
primarythrustisshorttermstudiesdirectedtowardsre
sourceinventoryratherthanacademicresearchOurgoalis
todeterminethecurrentstatusofCaliforniasthreatenedre

sourcesprovidecontinuedsurveillanceanddeveloppro
gramstoprotectandconservetheseresources

ReferencesCited

GreenwayJ1958ExtinctandvanishingbirdsoftheworldSpe

cialpublicationNo13AmericanCommforInternational

WildlifeProtectionNewYorkNY518p

USDeptInteriorBurSportFisheriesandWildlife1968Rare

andEndangeredFishandWildlifeoftheUnitedStatesUS

GovtPrintingOfficeWashingtonDC

Webstersdefinitionofconflictisastrifeformastery
orastruggleoccasionedbyincompatibledesires Many
timesbecauseofourneedtoproducefoodfibershelteror
usableenergywemustnecessarilyenterintoconflictwith
natureImnotsurewecouldclassifytheseneedsasin
compatibledesiresbuttheymayattimesleadusintoa
strifeformasteryovernature

Manyofourconflictsdevelopasaresultofourcrea
tionofspecializedecosystemsWecultivatemassiveareas
ofacropwhichprovidesahabitatspecificallysuitedtocer
tainspeciesOftenthesespeciespresenteitherahazardto
thecontinuedproductionofthiscroportothehealthof



thepeoplelivingintheareaandwearefacedwiththetask
oftryingtocontrolwhatwehaveproduced

AsanexampletheproductionofriceintheSacramento
Valleyisofconsiderableeconomicbenefittotheareabut

theculturalmethodsweuseprovidegreatexpansesof
warmrichprotectedshallowwaterWhatisapoorgravid

CulexorAnophelesfemaleexpectedtodoTheproduction
ofenormousnumbersofmosquitoesinsuchahabitatisa
perfectlynormalresponseofnatureOurperfectlynormal
responsesincewealsowanttoliveinthevalleyistoat
tempttopreventthissoyoumightsaythisisthebeginning
ofaconflictwithnature

Itisinthechoiceofweaponsandthemethodsweuseto
carryonthisconflictthatwemustexercisegreatcareThe
developmentofatechnologywhichwillallowustoproduce
thedesiredresultsonthespecifictargetwithoutdamaging
sideeffectsisthefinalgoal

Generallymantreatsormanipulatestheenviron
mentinsomemannerwhichhebelieveswillproducedesir
ableresultsAsubdivisiondeveloperincludesalakeinhis
plansbecausehewantstoenhancethebeautyofthearea
andproviderecreationalbenefitstothepeoplewhopur
chasehomesthereOnesideeffectofthisofcourseisthat
thelotssellfasterandforahigherprice agoodeffect
fromhispointofview

Thenewlyfilledreservoirmayturnouttobeanideal
habitatforavarietyofgnatsandmidgesandlateronfor
aquaticweedsandmosquitoes agoodeffectfromtheir

pointofviewTheresidentsoftheareaofcoursedisagree
thisisabadeffectfromtheirpointofviewTheconflict

isinprogressItsuptothepeoplecarryingonthebattleto
discovertherightweapons

Thereislittlequestionthatsomeenvironmentalmisfor
tuneshaveoccurredbecauseadevelopingcivilizationsaid
Damntheconsequences fullspeedaheadbutthereare
somewhichhavetakenplaceonlyafterthemostpainstak
ingmeticulousinvestigationshavefailedtoindicatethepos
sibilityofanyunfavorableresult

AnyonewhovisitedClearLakeatatimewhentheClear
Lakegnatpopulationwasatitspeakwouldsurelyconcede
thatsomecontrolmeasurewasabsolutelynecessaryOf
courseifnodevelopmenthadevertakenplacearoundthe
lakeandifnotouristshadchosenthelakeastheplaceto
spendtheirvacationtherewouldneverhavebeenaprob
lemHoweverthedevelopmentdidtakeplaceandthede
mandforcontroldidarise

Studiesonthebiologyandpossiblemeansofcontrolling
thisgnatbeganintheearly1930sFornearlytwentyyears
intensivelimnologicalinvestigationsweremadeandevery
possiblecontrolprocedureevaluatedFrom1946to1949
avarietyofchlorinatedhydrocarboninsecticideswere
screenedfortheirtoxicitytothelarvaeofChaoborusasticto
pusandfortheirpossibleeffectsonotherorganismsinthe
lakeOneofthesematerialsDDDwaschosenbecauseof
itshighdegreeofeffectivenessagainstthegnatlarvaeand
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lowleveloftoxicitytofishTherewasnoindicationthat
anapplicationattherateselectedwouldhaveanydetri
mentaleffect

ThesequenceofeventsiswelldocumentedWhatis
sometimesforgottenisthattheresultswerespectacularand
accomplishedinanalmostunprecedentedmannerexactly
whattheprogramdesignerssetouttodoThefactthatit
wasnecessarytoretreatthelakewithinafewyearsand
thatthethirdtreatmentin1957wasonlypartiallysuccess
fulisjustonemoreexampleofmothernaturesabilityto
competeinthisconflict

Thedeathofthewesterngrebesandthesubsequentdis
coveryofthebiologicalaccumulationofDDDinthelake
didnotmeanthatcontrollingthegnatswasamistakeit
wasratheranindicationthatthetoolsemployedmightpro
ducesomesideeffectswhichwewouldprefertoavoid

ItisfromsuchoccurrencesthatwelearnProbablyno
otherexampleoffoodchainconcentrationofpesticidehas
beensowelldocumentedorsowidelycitedAsaresulta
tremendousamountofattentionwasfocusedontheuseof
chlorinatedhydrocarbonsinsituationswheretheymight
accumulateItispossiblethattheinformationgainedin
thisinstancemayhaveprovidedsomelongtermbenefits
outweighinganytemporarydamagedoneatClearLake

AnotherinterestingconflictwhicharoseatSouth
TahoeillustratesasomewhatsimilarsituationThereare

manyenvironmentalproblemsinthislakebasinasaresult

ofmansinvasionoftheareaSewagedisposalgarbagedis
posalanderosionhavethreatenedtoturnthelakeintoa
greenpondThereisalsoaseriousmosquitoproblemA
varietyofsnowwaterAedesCulexandCulisetaarisefrom
themountainmeadowsandnaturalmarshesintheareasA

mosquitocontrolprogramwasinitiatedinthevalleyseven
oreightyearsagoTheoriginalcontrolrecommendations
werebasedonaprogramofselectivelarvicidingandprovi
sionfordrainageofsomeofthemarshlandForonereason
oranothermostofthecontroleffortwasshiftedtotheuse

ofthermalaerosolsItnowseemstheremaybealinkbe
tweenthisaerosolingandareducedrateofparasitismand
predationonthepinetreescaleintheareaSometreeloss
hasoccurredWhethertheselossesaretrulytheresultof
theaerosolingoraretheresultofacombinationofother
factorsisstillinquestionThereareavarietyofpossibilities
otherthantheaerosolalllinkedtosomedegreewithmans
excessiveuseoftheareaOneofthebasicproblemsisthat
thewebofreactionsinanyecosystemissointerdependent
thatitisdifficulttopredictthefinaleffectofanyoutside
influence

Ithinkweshouldrememberthattheearthhasnotyet
reachedabiologicallystableconditionNospeciesinclud
ingmanisexemptfromchangeoreventualextinction

Ultimatelyallofuswhetherweareinvolvedinmosquito
controlagriculturalpestcontrolplaguepreventionfish
andwildlifeprotectionorwhateverhaveacommongoal
thepreservationofahealthfulproductiveandenjoyable
environment
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ENVIRONMENTALCONFLICTSINCOASTALESTUARIESINSOUTHERNCALIFORNIA
HarveyIMagy

BureauofVectorControlandSolidWasteManagement
StateDepartmentofPublicHealthLosAngeles

PriortothearrivaloftheSpaniardsthesouthernCalif
orniacoastlinewasbrokenbynumerousestuariesmarsh
landsandlagoonsformedatthemouthsofcreeksand
streamsDuringthewinterfloodsfromrainspouredinto
thesesitesbreakingsandbarsandallowingthetidestoenter
Withthereductionofrunoffwaterduringthesummer
sandbarswouldusuallyreformTheseweresanctuariesfor
wildlifeandspawningareasformarinefishUndoubtedly
theywerealsoproducingsaltmarshmosquitoes

Withinthelasthundredyearstheseestuariesmarshlands
andlagoonshavebeensubjecttomansdisruptiveactions
Highwaysandrailroadembankmentstraversingthesela
goonsblockedrainwaterrunoff Runoffwasalsoob

Table1EnvironmentalconditionsofestuariesmarshesandlagoonsinsouthernCalifornia1970

ImperialBeachMarshes
PalmCityImperialBankMarshes
SweetwaterRiverMarsh Lagoon

SanDiegoBayMarshes south

MissionBayMarshes
LosPenasquitoSorrentoLagoonMarshes
SanDiequitoLagoon
SanDiegoLagoon
BatiquitosLagoon
AquaHendionda
BuenaVistaLagoon
LomaAltaLagoon
SantaMargueritaLagoon
SanMateoLagoon
NewportBay upper

SanGabrielRiver

LosAngelesRiver
BixbeySlough DominguezCreek
BallonaCreek

MalibuCreek

MuguSlough
SantaClaraRiver

VenturaRiver

SanLuisReyRiver

ImprovedbysewageeffluentdivertedtotheMetropolitanSewerSystem

LandReclamationReceivingSewer KeptOpened
orChannelized PlantEffluent Artificially

X

X

Xpartially

8
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structedfollowingtheconstructionofhousingandcommer
cialdevelopmentsonreclaimedlandsManysewagetreat
mentplantswereconstructedinthesesitesTreatedefflu
entreleasedintotheseareasaddedtowaterimpoundment
Withtheadditionofstandingwateralbeitsewageeffluent
mosquitoproblemsincreased atthesametimeshifting

fromsaltwatermosquitotoCulexmosquitoproblems
ThiswasthesituationwhenIbecameinvolvedinhelping
localagenciescontrolcoastalestuarymosquitoproblemsin
1954

InpreparationforthisseminarImadeaninventorythis
yeardenotingchangingmosquitobreedingconditionssince
1954extendingalongthesouthernCaliforniacoastline

X

X

X

X

X

X

6

X

Natural

X
X
X

Xrecovered

Xrecovered

X

X

X

X

1 94recovered



fromtheMexicanbordertotheSantaBarbaraCountyline
asindicatedintheaccompanyingtable

Youwillnotethatmosquitobreedingconditionshad
beensubstantiallyreducedineightoftwentyfourmarsh
landsandlagoonsfollowinglandreclamationandthecon
structionofconcretechannelsalthoughprobablytothe
detrimentofwildlifeandfisheriesinterestWhereasin

1954elevenwerereceivingsewageeffluentmostofthese
withseriousCulexproblemsonlysixarenowreceivingef
fluentfromsewagetreatmentplants

ApparentlynineareinanaturalstateOfthesefive
arereturningtotheirpristineconditionwiththeelimina
tionofsewagewatersThismaybeamixedblessingas
saltwatermosquitoesmaywellreplaceCulexIwouldpre
ferthissituationOnelagoonAquaHediondahasbeen
keptopenpermanentlytotheoceanchangingfromacreek
estuarytoanoceanwatercontactsportlagoonwithmini
malsaltwatermosquitoproblems

Havewemadeprogressinsolvingtheenvironmentalcon
flictofeliminatingmosquitosourcesandconservingthedo
mainoffishandwildlifeThisconflictininteresthasnot

beenclearlydefinedinthesecoastalsituationsProgresshas
beenmadeinreducingCulexmosquitobreedingproblems
througheliminationofsewageeffluentfromthesewater
waysManyrainrunoffsourceshavebeeneliminatedby
drainingfillingandreclaiminglandMakingthesechanges
mighthavebeengoodmosquitocontrolbutmayhavebeen
detrimentaltocertainwildliferefugesandfisheriesCom
pletesourcereductionbydrainageditchingorfillingmay
becontraindicateddependingonlocalsituationsAttimes
lessdrasticmeansforattainingourgoalsforgoodmosquito
controlandsatisfyingconservationinterestsareavailable
Whenproperlyusedpesticidesmaybethebestcompromise
betweenthepureconservationistsandtheadvocatesofvec
torcontrolbyuseofinsecticides

Iwouldliketociteanexamplewhereinsecticidecontrol
wasthecompromiseofchoiceIn1969thesummerWhite
HouseatSanClementewasoverwhelmedbyCulexmos

quitoesmostlyCulexerythrothoraxThisoccurredatthe
timetheCaliforniaDepartmentofPublicHealthwasen
gagedinsprayingCulextarsalissourcesinordertoprevent
anoutbreakofencephalitisWewerealertedandmadea
helicopterspraycrewavailableTheOrangeCountyMos
quitoAbatementDistrictlocatedthesourceintheadjacent
SanMateoCreekThiscreekdrainedthenorthernpartof
CampPendletonatrainingcampfortheUnitedStateMa
rinesAboutamileinlandasmallsewagetreatmentplant
dischargeditstreatedeffluentintothewaterofthecreek

thatwasimpoundedinseverallargepondsthicklyovergrown
withtulesFormosquitocontroltheidealsolutionwould
betodrainfillandlevelthesedepressionsandopenthe
sandbaratthecreeksmouthtodrainthecreekwaterDis

cussionoftheseproposalswaspublicizedandanoutcry
fromconservationgroupsconcernedwithretainingwild
fowlrefugesensuedFish Gameauthoritiessuggested
thatthedistrictuseaneffectiveinsecticideappliedina
formulationthatwouldbesafetomanfishandwildlife
Followingunsuccessfuluseoflarvicideappliedbymeansof
groundrigsourhelicoptercrewwasbroughtinandweused
ahighconcentratelowvolumeBAYTEXsprayattherate
of01lbperacrewithgoodresultsAbettercompromise
solutionwouldprobablybetothinoutthetulesthrough
physicalorchemicalmeanstoallowforaccessoftopfeed
ingGambusiaandalsotoimprovethepenetrationoflow
volumehighconcentrateinsecticidesandstillretaining
enoughcovertoprovideshelterforgamebirds

Insummarywemustevaluateconventionalmethodsof
mosquitosourcereductionincoastallagoonsandestuaries
throughfillingdraininglandreclamationconcretelining
ofditchesandexclusionofalltreatedsewageeffluentin

termsoftheirimpactonthesurvivalofbirdrefugesandma
rinefishspawningareasInselectareasthejudicioususeof
insecticidesandweedicidesmaybethemethodofchoicein
offeringacompromisesolutiontotheinterestofconserva
tionistsandmosquitocontrolprogrammanagers

THEGENESISANDGOALSOFTHESOCIETYOFVECTORECOLOGISTS

HarveyIMagy

BureauofVectorControlandSolidWasteManagement
CaliforniaStateDepartmentofPublicHealthLosAngeles

InJulyof1968duringaluncheonengagementwitha
smallgroupofvectorcontrolworkersinsouthernCaliforn
iaweexpressedthesentimentthattherewasnosinglepro
fessionalorganizationthatwasavailableforexpressingour
individualprofessionalneedsAroundthetableweremem
bersofseveralmosquitoabatementdistrictslocalhealthde
partmentsandtheStateDepartmentofPublicHealthThe
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majordifferenceamonguswasthatweweredealingwith
differentvectors rodentsfliesmosquitoesetc
yetwewerededicatedtotheunifyingprincipleofbringing
vectorsundercontrolthroughpreventivemeasuresWede
cidedatthatmomenttoestablishanewprofessionalor
ganization

Whenweexaminedthisconceptmorecloselyduringthis
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andlatermeetingswerecognizedthatwewereusingthe
toolsandevaluationsofthescienceofecologytocontrol
vectorsthusthenamewehavechosenSocietyofVector
Ecologists

Duringourformativemeetingsweattractedpeopleofdi
versetraining entomologistsmammalogistsengineers
andgeneralbiologists whosharedourdedicationIn

essenceweareasocietythatisdedicatedtofulfillingthe
needtobringtogetheraprofessionallydiversifiedgroupof
peopleinspiredbyacommonpurposeTheintentionsof
thismultidisciplinaryassemblageistostrengthenthemech
anismswherebyvectorproblemsaresolvedbytheuseof
interdisciplinaryknowledgebasedontheapplicationof
soundecologicalprinciplestoquoteMrRichardHus
bandsoneoftheformulatorsofourphilosophy

OnAugust71968weorganizedasSOVE electingMr

RoyEastwoodasourfirstPresidentIbecamethesecond
Presidentin1969HowardGreenfieldisnowPresident

electOurSocietyhasdeliberatelygrownslowlyinorderto
enableustoworkoutmoreeffectivelyaclarificationofour
objectivesandorganizationalstructure

WehavemembersinCaliforniaColoradoWashington
DCGeorgiaandsevenfromoverseasInallwehavea
bout90membersandapotentialofquadruplingourmem
bershipinCaliforniaaloneOnefourthofourmembership
isfrommosquitoabatementdistrictsonefourthfromlocal
healthdepartmentsonefourthfromtheCaliforniaDepart
mentofPublicHealthandtheremainingmemberscompose
acrosssectionfromvariouscampusesoftheUniversityof
CaliforniatheUniversityExtensionServicestatecollege
otheruniversitiesArmedForcesUSDAPublicHealth
Serviceprivateindustryandlocalagriculturaldepartments

ThepurposeandobjectivesofSOVEtakenfromour
constitutionareasfollows

PurposeThepurposeofthisorganizationistoencourage
thestudyandsuppressionofdiseasevectorsandnuisance
organismsthroughenvironmentalmanagementandthecon
servationofwaterlandandreusablewasteproductsof
mansendeavors Theorganizationaimstodevelopthe
highestpossibleethicalandprofessionalstandardswhereby
themembersmaypooltheirknowledgeinadedicatedef
forttoprovidethegreatestpossibleservicetoallpersons
affectedbyhealthhazardsandannoyancescausedbyvector
andnuisancespecies

ThenameCaliforniaAssociationofVectorEcologywasusedtem
porarilywhiletheSocietywasbeingformedbuttopreventgeo
graphiclimitationsandbecausethelettersCAVEhavebeenpre
emptedbyanotherorganizationthemembershavechosenSociety
ofVectorEcologistsastheofficialtitlefortheirorganization
Editor

ObjectivesTheobjectivesofthisorganizationshallbethe
followingaEncouragetheactiveparticipationofpublic
andprivateagenciesinallaspectsofthestudyandsuppres
sionofvectorandnuisancespeciesbProvideeducational
meetingsandotherwisefacilitatetheexchangeofpertinent
informationamongallmemberscExaminethefullspec
trumofproblemscausedbyvectorandnuisancespeciesand
definethoseareasinwhichadditionalresearchandtechno

logicaldevelopmentareneededdUseappropriatemeans
toinformthegeneralpublicofthehealthhazardsandnui
sancecausedbyvectorandnuisancespeciesandwhat
meansarebeingusedbypublicandprivateagenciestosup
presstheseproblemseSeektoprovidepublicrecogni
tionofthepracticingfieldofVectorEcologyasaprofes
sionalactivityfDevelopabasisforestablishingprofes
sionalstandardsaswellascriteriafortrainingofVector
EcologistsgFacilitatetheunificationandprofessional
advancementofindividualsactiveinthefieldofVector

Ecology
Newmembershiprequirementswhicharepresentlybe

ingvotedonifpassedwillacceptforRegularMembership
anindividualwithabachelorsdegreeandthreeormore
yearsofexperienceintheVectorControlEcologyfieldor
inrelatedfieldsofeducationandresearchOthermember

shipsinclude1AffiliateGraduateMembership requir
ingaBachelorsdegreeplusworkintheVectorControl
fieldbutlackingtherequiredexperience2StudentMem
bershipandseveral3HonoraryMembershipsOurnew
constitutionprovidesforaverygenerousgrandfathering
periodforthosewhohaveperformedatleastsevenyearsof
creditableoradministrativeserviceinthisfieldbutlackfor
malizedbaccalaureateeducation

Werecognizethediversityofeducationalbackgrounds
amongourmembersSinceprofessionalcompetenceispri
marilyacquiredthroughexperiencewehaveemphasized
experienceasourunifyingrequirementformembership
UndertheactivechairmanshipofDrFredLegnerofthe
UniversityofCaliforniaatRiversideourCurriculaDevelop
mentCommitteeisreviewingundergraduatecoursesthat

wouldbedesirableforaprofessionalVectorEcologist
IhavebeenaskedbyProgramChairmanRonWolfetore

latewhatourAssociationisdoingtomeetthepresentcon
cernaboutecologyIamcertainheisreferringtothepub
licclamorforanenvironmentthatshouldbeaesthetically
pleasingfreeofwaterairandlandpollutantsandcontam
inantsanddevoidofpersistenthazardousmanmadechem
icals Firstlyunifyingandstrengtheningeachmembers
conceptofenvironmentalmanagementinthesuppressionof
vectorspeciesasexpressedinourPurposeandObjectives
isprobablythemostimportantcontributionthatwecan
makeatthistimeinmaintainingahealthfulandpleasing
environmentManyofourmembersareindecisionmaking
positionsthatmayaffecttheenvironmentorsomedaywill
beassumingtheseresponsibilitiesAsanexampleourof



ficeinsouthernCaliforniawasinstrumentalinlaunching

theSantaClaraRiverConservationCommitteemadeupof
manystateandlocalagenciesOrganizedforthepurpose
ofdealingwithaveryseriousmidgeproblemwearededi
catedtousingenvironmentalconservationandmanipulation
methodsratherthanshorttermexpedientmeasuresAlso
asalreadymentionedSOVEisconcernedwithbettertrain
ingofVectorEcologistsintheundergraduatelevelfortheir
futureprofessionalcareerInadditiontothatwearede
velopinginservicetrainingprogramsforourworkingmem
bersPresentlywearenegotiatingwiththefederalgovern
mentforaspecialtrainingprogramonusageofpesticides
OneofmyoutgoingrequeststoSOVEmembershipasPresi
dentthatIwillmakeatourSecondAnnualMeetingwill

THEFIVEWsANDTHEHINPUBLICINFORMATION

Ihavethefeelingthatmostofmyremarkstodaywillbe
quiteredundantforthesimplereasonthatthebasicconcept
ofpublicinformationorpublicrelationshasnotchanged
inatleastahundredyearsWemayhavealteredsomeof
ourtechniquestocopewiththenewmediaofradiowhich
wasborncommerciallyaround1920andtelevisionwhich
scientistssayisstillinitslarvalstageThereisverylittleI
cansayaboutpublicinformationthatmanagerstrus
teesandstaffmembersdontalreadyknow Butyour
problems ifIcanjudgebymyowndistrictmanagers
problemisfindingthetimetositdownandplanwriteand
makethepropercontactswhichmakeaneffectivepublic
informationprogramYouhaveyourhandsfullandare
wearingtoomanyhatsalready

Longagotheworkingpressestablishedtheideaofplac
ingthemostpertinentfactsofanewsstoryinitsleadpara
graphThesefactsbecameknowninjournalisticcirclesas
thefiveWsandtheHWhoWhatWhenWhereWhyand
How

WHO

PublicinformationisatwoprongedforceItcreatesan
interestandawarenessinthegeneralpublicorwithaspec
ialpublicandstimulatesthemtoactionButanotherpub
licisyourinternalstaffwhomustkeepinformedofthe
activitythepoliciesandtheoperationofyourorganization
YourstaffisalsoyourpublicrelationspersonnelThatop
eratoroutthereinthefieldorthatsecretaryintheofficeis
theorganizationThepublicknowsyourorganizationonly
throughtheoutsidecontactsmadebyyourstaffTothe
publicyourstaffistheorganizationBothofthesepublics
theninternalandexternalconstitutetheWHOinpublic
information

LeeHurte

KingsMosquitoAbatementDistrictHanford

bethatSOVEdeveloppositionpapersonenvironmental

conservationmethodologyandtheproperroleofpesticides
forobtainingadiseasevectorandnuisancefreeenviron
ment

Withourorganizationalproblemsbehindusweundoubt
edlywilltakeamoreactiveroleinenhancingtheenviron
mentthroughthediligentuseofsoundecologicalprinciples

Aboutafourthofourmembersbelongtomosquito
abatementdistrictswhicharecorporatemembersofthe
CaliforniaMosquitoControlAssociationWelookforward
toworkingcooperativelywithyourorganizationwhichhas
manygoalsincommonwithSOVEforthepurposeofmak
ingthisamorehealthfulandpleasingworldtolivein

WHAT

WhatwillyoudowhenyoureachthesepublicsYou
willwanttoinformthemsoastocreateanawarenessof

yourorganization Youwanttogettheminterestedin
whatyouaredoinginwhatyouwantinyourproblems
andhowyourproblemsrelatetotheirproblemsYouwant
tostirthemtoactiontosolveyourcommonproblemsYou
wanttoadvanceortochangetheimageofyourorganiza
tion

Withmosquitocontrolagenciesthiscouldbefroma
sprayoperationtoanabatementconcept oryoumay

wantyourpublicstoknowthatyouareheretohelpthem
solvetheirproblemsratherthantohavethemhelpyou
solveyourproblemsIbelieveitwasDaleCarnegiewho
saidYoucanreversepeoplesattitudesbyexpressingan
interestintheirproblemsWhatyouwilldowithyour
publicistheWHATofpublicinformation

WHEN
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Yourpublicinformationprogramshouldenvisageatime
tableofeventsAtKingsweareworkingonachangeof
imagethatabatemententailsmorethanjustsprayingThis
isalongrangeprogrambecauseitmeanschangingpeoples
mindstheirattitudestheirlongtimesetmethodsofdoing
thingsThereforewithinthislongrangeprogramisaseries
ofshortrangeplans

Insixmonthswemaywanttoencourageeffortstoseek
newsolutionstoproblemsIntwelvemonthswewillwant
ourpublictoknowthatinsecticidesareatemporarysolution
whichtimemaycompletelyeliminateasaneffectiveabate
mentmethodIn18monthsnewdirectionsbybetterwater
managementcanbecomeanacceptablesolution andper
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hapsintwoorthreeyearsthepublicwillhaveacquireda
newimageofthedistrictTheywillhaveconfidenceinour
abilitytohelpthemsolvetheirproblemsWHENisyour
timetableforeffectivepublicinformation

WHERE

Itisquiteobviousthateachdistricthasproblemswhich
arepeculiartothatdistrictYetinourfieldofoperation
wehavecommonobjectivesandwecandeveloppublicin
formationserviceswhichcancooperativelyandjointlyben
efiteachdistrictThereisnoreasonwhythematerials
whichIwillusecantbeadaptedfortheuseofeverydistrict

intheCentralValleyorintheStateofCaliforniaThe
problemofmosquitoresistancehassuddenlynarrowedour
fieldofoperationtoamorecooperativeeffort

WHY

TheWHYofpublicinformationisalsoquiteobvious
WhenIthinkofecologyIthinkofmosquitoespolluting
theatmosphereIthinkofthehealthhazardtheyconsti
tuteandofthegrowingproblemofresistanceItallboils
downtothefactthatwehaveasellingjobtodo and

thatbringsustotheHOW

HOW

Anypublicinformationprogrammusthavethematerials
andthemediainordertogetitsmessageacrossOurfive
pointprogramatKingsconsistsofnewsreleasesleaflets
pamphletsfilmsandradioannouncements

Wesendnewsreleasesperiodicallytofournewspapersin
thecountyTheseincludeHanfordCorcoranLemoore
andtheNavalAirStationpaperTheGoldenEagle The

HanfordandLemoorepapershavehighschoolsupplements
inwhichweranourWANTEDDEADAdTheschool

editorrananeditorialonthemosquitoproblemTheHan
fordpublisherhasalsofavorablyeditorializedourposition
onmosquitoresistanceInhiseditorialtheeditormention
edsomethingaboutinsectsbeinganexcellentsourceofpro

teinandwecanfortifyourbreadwithinsectmeatHe
endedhiseditorialwiththetimelyremarkIfwecantbeat
themwelleatthem

TheLemooreeditorwaxedpoeticwhenheheadlinedour
newsreleasewith MOSQUITOESTOOSMARTFOR
SPRAYSSOLANDOWNERSDEVISENEWWAYSOur

leafletsandpamphletsaremailedusedbyschoolsandthe
ChamberofCommerceandbanksgivethemtotheircusto
mersWearecurrentlyworkingonaschoolresourceman
ualwhichwillhavestudentprojectsforthescienceandso
cialstudiesclassesandtelltheroleofthedistrictinmos

quitoabatement
Ourfilmlibraryisusedinlecturesatserviceclubsand

schoolsWehavethreeradiostationsintheareaandthey

reachfromFresnotoBakersfieldsothereissomeoverlap
inourradiocoverageSomeofourradioreleaseshavequal
ifiedasradionewsitems

OurfiveWsandtheHpublicinformationprogram
hasbeenmademucheasierbecauseasyouprobablyhave
noticedwehaveusedmanyoftheaccumulatedideasand
writingsofyoumeninthevariousdistrictsWehavetaken
gleaningsfromHealthDepartmentandotherpamphletsand
adaptedthemtoourlocalneeds

Acommitteeofmanagershasaskedmetosubmitasa
packagethispublicinformationprogramforusebyother
districtsonacontractualbasisEachdistrictcanthenre

ceivefromasinglesourceleafletspamphletsradioan
nouncementsnewsreleasessuchasyouhaveseenhereto

daytohelpthedistrictcarryonitsownpublicinforma
tionprogram

Iwanttothankyoufortheprivilegeofappearingbefore
youandIbelievethatwithourcommongoalsweshould
certainlybeabletousethetoolsofpublicinformationto
thebestadvantageincombatingourcommonenemytothe
healthsafetyandcomfortoftheresidentsofCalifornia

OPERATIONOUTREACH AVANGUARDFORFUTUREADMINISTRATORS

ThomasDReynolds

OrangeCountyMosquitoAbatementDistrictSantaAna

Thepracticeofpublicagenciesofprovidingservicescor
respondingtotheneedsofagrowingpopulationandchang
ingtechnologyisachallengefortheadministratorsoftoday
andthefuture

Providingservicescompatibletoademandingpublicre
quiresthatmanagementstayabreastofcurrentadministra
tivepracticesforbudgetandfiscalpolicyaswellasfor
maintainingclosetieswithpersonnelandthepublicAn

organizationssuccessdependsupontheadministratorsin
tuitiveskillinadaptingtochangebyrecognizinganeedfor
newordifferentobjectivesandexercisingflexibilityinim
plementingtheseobjectivesWhethertheadministrators
abilitytodosuchisinherentordevelopedthroughexper
ienceandeducationitistheartofadministrativeprocess

Managementinthepublicsectorforalongperiodtend
edtoexploitratherthantrainoreducateitspersonnelThe



privatesectorproperlyinfluencedbyafreeenterpriseecon
omyrecognizedtheneedtoexpandandupgrademanage
mentyearsbeforegovernmentmadeanyattemptinthatdi
rection

Citizensinoursocietydemandthatlocalcountyand
stateagenciesseekqualifiedpeopletofillpositionsingov
ernmentItisincumbentuponpublicagenciestoprovide
opportunitiesforpersonneltoadvancebothintrainingand
ineducation

Collegesanduniversitiespublicandprivateofferavari
etyofsubjectsandfieldsofstudyforstudentsofbusiness
andgovernmentTheUniversityofSouthernCaliforniaini
tiatedin1968aprogramquiteuniqueintheacademic
worldOperationOutreach asitisknownisthetrans
ferralfromapurelyacademicenvironmenttoonthespot
locationswhereapplicationandtechniquecanbedirectly
focusedAseriesofprogramswereestablishedatvarious
civiccentersincoordinationwithCountyEmployeeDevel
opmentOfficesCourseworkatthesecampusesisde
signedforthepracticingpublicadministratorasavitalex
ampleofpublicandprivatesupporttopromotethecaliber
ofpersonnelinpublicadministrationtoday

SanBernardinoVenturaChinoandSantaAnapresently
participateinconjunctionwithUSCsSchoolofPublic
AdministrationCivicCenterCampusenrollingover800
studentsonaparttimebasisCoursesleadingtoaMasters
DegreeinPublicAdministrationcompriseavarietyofsub
jectstoincludefinancebudgetingorganizationmanage
mentpersonnelrelationsstatisticsetcwithanoptionto

InMay1970theInstituteforLocalSelfGovernment

publishedabookentitledSpecialDistrictsorSpecialDy
nastiesDemocracyDiminished Thebookmaywellbe
comeabestsellerTheInstitutewroteintheintroduction

Thispublicationfocusesonindependenttaxingnon
schoolspecialdistrictsthosewithsubstantialifnotcom

pleteindependencefromotherunitsoflocalgovernments
TheInstituteforLocalSelfGovernmentisanonprofit

taxexempteducationalandresearchcorporationItde
scribesitselffurtherasInfrequentaffiliationwiththe
LeagueofCaliforniaCitiestheInstitutesresearchprojects
arebroadbasedandflexibletoprovideabridgebetween
theacademiccommunityandlocalgovernmentpractition
ersResearchprojectsareintendedtoresultinDesignsfor
Action

ATHREATTOSPECIALDISTRICTS
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pursuespecializedareasasHealthServicesPublicPersonnel
ResourcesManagementSocialChangeandtheAdministra
tiveProcess

USCisinitiatingasimilarprograminSacramentothis
yearofferingarichsourceofresearchopportunitiesfor
giftedgraduatestudentsanddoctoralcandidatesOther
schoolsmayofferbroaderapproachestoeducationthan
USCbuttheUniversitysobjectiveinbringingeducation
tothefrontdooroffederalstatecountyandmunicipal
governmentsisanassettotheparticipatingorganizations
andultimatelyabenefittothepublic

Privateinstitutionsgenerallyrequirehighertuitionthan
publiclysupportedschoolshoweverstudentexpensesmay
bedefrayedinpartthroughfederalstatecountyandmuni
cipaleducationalfundingTheGIBillFederalaidforlaw
enforcementofficersandotherpersonnelandCountyprac
ticesfortuitionreimbursementhaveaidedfulltimeemploy
eestoagreatextentTheCountyofOrangein1970
throughitseducationaldevelopmentprogramdoubledtui
tionallowanceto200ayear

Mosquitoabatementdistrictsassegmentsoflocalgov
ernmentshouldsetasideabudgetedamountforpersonnel
trainingandadditionallyprovideincentivesforthecontin
uededucationofitsqualifiedpeopleAnadministratormust
havetoolsathisdisposaltoadequatelychallengeproblems
ofthedayandprepareforprogramsinthefuture

MarvinCKramer

CaliforniaDepartmentofPublicHealth

BureauofVectorControlandSolidWasteManagementSacramento

Iwouldliketogiveyouafewmorequotesfromthe
bookNotonlyaretherehundredsofnewspecialdistricts
inthelastdecadebutthatformoflocalgovernmentcon
tinuestobeunresponsivesubstantivelyandprocedurally
totheelectoratestheywereestablishedtoserveMostdam
agingtolocalselfgovernmentisthatspecialdistrictsare
clothedwithlowpoliticalvisibility Worsethechief
byproductofthesituationnonaccountabilityshields
thetechnicianturnedbureacuratashemyopicallypursues
hissinglepurposebusinessundertheunexaminedbanner
ofefficiencyandservice attheexpenseofothertax
ingunitstheirconstituenciesandthepublicatlarge

Standingstarklyinimicaltorepresentativegovernance
andasthisstudyshowscongenitallysospecialdistricts
mustbeseparatelyandcarefullyscrutinizedwithaviewto
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weedingthemoutoftheurbanjunglebythemostforth
rightactionattheearliestmomentorweruntheriskof
evenstrongercentralgovernment leadingtotheulti
matedenialoflocalselfgovernment

Withgeneralgovernmentnowstatewidethroughcoun
tiesandwithcitiesthecentersofthebulkoftheStates
populationtherewouldseemtobefewcompellingoreven
practicalreasonsfortheformationofnewandcontinuation
ofoldspecialdistricts

Butnoparticularlegitimateexpediencyoutofwhich
theywerebornandflourishcanjustifytheircontinuedre
cognitionasunitsoflocalselfgovernmentwheninaddi
tiontheyhavebecomeontherecordundemocraticand
nonresponsiveevenwithinheirownmilieuTheyaremore
likelytobedynastiesthandemocraticlocalselfgovern
ments

ArethesevalidchargesLetsexaminetherecordSpe
cialdistrictstaxonlythepeopleintheareainwhichthe
benefitexistsAlternativeagencieswouldtaxpeopleinare
asinwhichthebenefitdidnotexist

Withregardtoresponsivenesstotheindividualcitizenit
iseasierforthepeopletogotoacloselevelofgovernment
Thepeoplewouldbefurtherremovedbygeographyand
bygovernmentalstructurefromforexamplearegional
government

Thereportisreallymoreanargumentthanananalysis
Mosquitocontroldistrictsarepainfullyclosetotheircon
stituentsHowmuchmoreimmediateresponsecanoneget
thanthatinvokedbyapeskymosquitoServicerequests
aretelephonedtothenearestofficeofthemosquitocontrol
agencyprocessedandactiontakenusuallywithin24hours
NoristhistheonlytypeofresponseEmployeesofthedis
trictsareworkingroutinelywithmosquitoproducersand
assimilatinginformationlearnedeachdayintotheopera
tionalmechanismMembersofgoverningboardsareneigh
borsoftheconstituentsaridsubjectconstantlytotheirin
fluenceThedistrictsareaccountablealsotothepress

Budgetsareclearthereisanauditbyacertifiedpublic
accountantorthecountyauditorandthereisaprecisere
cordofallexpenditures

Taxesifputoncityorregionalgovernmentrollswould
beatleastashighforservicesnowperformedbyspecialdis
trictsSomecitieshavetaxceilingsandcouldnotassume
thesefunctions

Mosquitocontrolagenciescontrollivingpeststhatare
mostadaptableandwhosecharacteristicsarecomplexThe
technicalknowledgeandprecisionoperationrequiredof
mosquitocontrolagenciesarenotgeneralknowledgeOne

criticismleveledatmosquitocontrolagenciesinparticular
bytheattorneyfromtheCaliforniaTaxpayersAssociation
wasaderisiveremarkthatdrainagedistrictsdodrainageso
whyshouldtherebemosquitocontrolagenciestooasa
duplicationwhenmosquitoesarecontrolledbydrainage
Obviouslyheisunawareofthewidevarietyoftypesof
sourcesofmosquitoesandoftheprogramelementsneces
saryforthesuccessfulconductofcontrol

InmyexperienceIhaveheardfrequentunsolicitedcom
mentsthatmosquitocontrolagenciesgivegreaterreturnper
taxdollarofcostthananyotheragency

TheInstituteanditswidelyreadbookarecausingdis
cussionsinhighplacesofthefeasibilityofspecialdistricts
Actuallythespecialdistrictseemsparticularlywellsuited
totherequirementsforsuccessfulmosquitocontrolIt
doesnothavethelimitationsthatareaninherentpartof
someoftheotherjurisdictionsItissensitivetothepeo
plesneedshasaspecializedobjectivethatrequirestechni
calknowledgeandaprecisionapproachhasnecessaryflex
ibilityofoperationsomespeciesofmosquitoesgothrough
alloftheirimmaturestagesandemergeasflyingadultsin
fivedaysisnothemmedinbypoliticalboundarieswhen
thelargesourcesofmosquitoesareoutsideofthosebound
ariestaxesonlythepeoplewhobenefithasthenecessary
rightofentryforinspectionandcontrolandhasthepower
toremoveoffendingsourcesofmosquitoes

Mosquitocontrolagenciescanstandthesearchlightof
publicscrutinybutmustnotbejudgedonfalseimpres
sionsTheirstorymustbetoldintheungrammaticalverna
cularofthedaylikeitis Campaignstoprovidepublic
informationbecauseofashiftofapproachtomosquitocon
trolbroughtaboutbythenaturalphenomenonofpesticide
toleranceseemalmostinevitableandthiswouldappearto
bethevehiclebywhichsomeoverduefencemendingmight
alsobeaccomplished

RecentlyinCaliforniatheLocalAgencyFormationCom
missionwascreatedbytheLegislatureforthepurposeof
reviewofproposalsforformationoranyreorganizationof
specialdistrictsIntheoriginalActitsmembershipwas
madeupoftwomembersfromtheBoardofSupervisors
twomembersfromincorporatedcitieswiththefifthmem
berchosenbythosefourObviouslytherewasnorepre
sentativeofspecialdistrictsAssemblyBill1155Knox
ofthe1970Legislaturewhichwaspassedsignedbythe
GovernorandisnowapartoftheCodemakesprovision
fortwoadditionalmembersifthecommissionofanycoun
tyordersrepresentationofanyindependentspecialdistricts
andadoptsrulesandregulationsaffectingthefunctionsand
servicesofindependentspecialdistrictsTheneedforget
tingyourstorytoLAFCOandtothepeopleiscriticaland
immediate



ThepeopleofCaliforniaaredependentupontheactivi
tiesofthestatelegislatorsSometimesthepeoplesufferas
aresultofthelackofknowledgebyLegislatorsintechnical
fieldsLegislatorsmusthavemanycontactswiththevarious
expertsintheirrespectivefieldsTheymusttaketheirwork
seriouslybutnotthemselvesOursocietyisexperiencinga
reactiontopesticidesandtochemicalsingeneralThishas
reachedastateinwhichmanypeoplenolongerarebalanc
ingtheequitiesTheymaylookatsomeoftheillsofpesti
cidesandnotrealizetheoftenfargreaterillsthathavebeen
controlledoreliminatedbypesticidesMalariaispractically
unknowninourAmericansocietytodayyetmanypeople
areinthegreatperiodofreactionandnolongerthinkof
this

Thereisamyriadofbillsthathavebeenintroducedin
thefederalandstatelegislaturespertainingtothecontrolor
eliminationofvariouspesticidesWhatcanweanticipatein
thefutureWearestillridingthecrestoftheenvironment
alrevolutionWhatisthelegislativeprocedurefortheen
actmentofthesebillsinCalifornia

Ifalegislatorwishestochangethelawforexamplere
gardingpesticidesheintroducesabillTodothishecon
tactstheLegislativeCouncilinSacramentotheattorneyfor
thelegislatureThatpersondrawsinproperformthepro
posedlegislationHethenreturnsittothelegislatorwho
takesitintotheAssemblyChamberwhereitisgivena
numberTheSpeakerthenassignsthatbilltoacommittee
anditissetforahearingInterestedcitizensmayaskto
appearonthedatethebillistobeheardandmaytestify
fororagainstitUponconclusionofthetestimonythe
committeewillvoteonthebillAsimplemajorityinfavor
ofthebillwillpassitfromthecommitteeItthenwillgoto
theflooroftheAssemblyatwhichtimeitissetfordebate
Citizensmayappearinthegallerytolistenbuttheymay
notspeakAsimplemajorityoftheAssemblycanpassthe
billafterwhichitwillgototheSenateAbillcontaining
anappropriationrequiresatwothirdsvote

IntheSenatethebillisassignedtoaSenateCommittee
whereonceagainitissetforahearingatwhichtimeinter
estedcitizensmayappeartotestifyfororagainstitA
simplemajorityofthecommitteeinfavorofthebillwill
moveittotheSenatefloorThereonceagaincitizensmay

STATEOFCALIFORNIA

RobertWCrownAssemblyman

AlamedaCounty
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appeartolistenbutmaynotspeakIfasimplemajority
oftheSenatefavorsthebillanditdoesnotcontainanap
propriationitwillmovetotheGovernorsdeskwhereit
eithermaybesignedintolaworitmaybevetoedIfitis
vetoeditreturnstothetwohouseswhereitthenmustre
ceivetwothirdsofthevotesineachHousefortheGovern

orsvetotobeoverridden

Averyimportantpartoftheprocessisthelobbyingthat
takesplaceoutsidethecommitteeroomsorthelegislative

chambersMostoftheactivityreallyisaccomplishedat
restaurantsintheofficeofalegislatororelsewhereThese
discussionsbetweenthecitizensandthelegislatorprovide
thelegislatorwithinformationwhichmaychangeswayor
reinforcehispositionThisisthewayhispositionmaybe
formedbeforeheactuallygoesintothecommitteerooms
ofthehouses

IfonecannotappearinSacramentoheshouldwritelet
terstohislegislatorsTherearecertainrulesheshouldfol

lowMimeographedmaterialshouldnotbeusedbecause
itdoesnotappeartorepresenttheexpressionofanindivid
ualinhisownwordsItisbesttosendapersonalletter
clearlywrittenortypedTobemosteffectiveonemight
startwithacomplementtothelegislatorevenifhedoesnt

deserveitThiscatcheshiseyebecausemostofhismailis
uncomplimentaryMostpeopledonotwriteunlesstheyare
angryordisturbedaboutsomethingThenimmediatelygo
totheheartofthematterthenendtheletter hopefully
makeitshortbecausehehasagreatmanyletterstoread
Thankhimandrecognizethathewillatleastfollowhis
conscienceeventhoughhemaynotagreewithyou

AquestionraisedbysomeisAreyoumoreeffective
workingthroughalobbyistorbygoingtoSacramentoin
dividuallyWheneverpossiblealobbyistshouldbeob
tainedbecausethatpersonisonthesceneallormostofthe
timeHegetstoknowthelegislatorspersonallyandestab
lishesacertainpersonalrelationshipwiththemHethushas
easieraccesstomanyofthem



AsamemberoftheAssemblyWaysandMeansCommit
teeseveralyearsagoIservedonasubcommitteewhichre
viewedtheStateparticipationinresearchinthemosquito
controlprogramIamfamiliarwiththefranticscramble
eachyearforthetaxdollarandthedifficultdecisionsthe
legislatorsmustmakeonprioritiesTheStatein1971isin
financialtroubleIwouldnotencourageanyonetobeop
timisticaboutgettingStatemoneyforhisfavoriteprogram
HoweverIdobelieveoneshouldfighthardandvigorously
foraprogramwhichhebelievesisnecessarytoprotectthe
healthofthepeopleofCaliforniaIdonotknowofany
thingthatshouldhaveahigherprioritythanpublichealth

Myinterestinpublichealthpromptedmetobecome
interestedinlegislationonpollutionMyfirstinterestwas
relatedtopesticidesinwhichIwashopingtoswitchjuris
dictionfromtheDepartmentofAgriculturetotheDepart
mentofPublicHealthWeallhavebecomenarrowminded
afflictedwithtunnelvisioninthemadrushtodevelopthe
biggestthebestandmostdynamicandproductiveecon
omyinthehistoryoftheworldThegreatcaptainsofour
industryhavehadalottosayaboutmanufacturingpolicies
andwhetherornottherewouldbeanysafeguardstakento
protectthepublicfromthepollutionoftheairthestreams
andtheoceanPeopleingovernmenthavealsocontributed
totheproblems

Iexpressgravedisappointmentinwhathappenedin1970
withrelationtolegislationontheenvironmentYetinfact
wedidenactalargenumberofbillsonenvironmentalprob
lemsincludingtheprotectionofourresourcesourland
increasingpenalitiesinwaterpollutionwithfinesthatcan
beleviedagainstanycompanyorpublicagencyupto
6000perdayIntheairpollutionfieldsimilarfineswere
increased Butweshouldnotbelulledintoasenseof

satisfactionandsecuritybyreportsthatCaliforniaislead
ingthewayincontroloftheenvironmentItistruethat
wehavemadethemostprogressivestudiesandhavethe
toughestlegislationofanystateintheUnionandofany
nationintheworldButIhopethisdoesnotpersuadeyou
thatwearedoingalrightandshouldforgetabouttheprob
lemThetestwhichwefailtoapplyiswhatwehaveac
complished

TherehasbeenalotofpublicityaboutCaliforniassmog
controllawsforvehiclesandtherehavebeenclaimsbyin
dustrythattheyhaveturnedthecornerthatairpollution
inLosAngeleslastyearandtheyearbeforedroppedto
lowerlevelsThesestatementswhicharenottruereflect

thebasicarroganceoftheindustrywhichafterallclaimed
overaperiodofmanyyearsthattherereallywasntany
problemAftertheproblemwasmadeclearbyourmedical
peopleandaftertheLegislaturestressedtheneedforsolu

LEGISLATIVEOUTLOOKFOR1971

NicholasCPetrisStateSenator

AlamedaCounty
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tionthemembersoftheLegislaturewerenotabletomuster
enoughstrengthtopasssimplebasicrestrictivelegislation
overtheoppositionoftheautomobilemanufacturersthe
oilcompaniesandothers

Thesecompaniesopposedmybillwhichwouldhave
eliminatedtotallytheinternalcombustionenginebyJanu
ary11975WhydidItakesuchanextremepositionIn
1970whensomuchprogressincleanupwasclaimedthere
weremoresmogalertsinLosAngelesthanatanytimesince
theyhavebeenrecordedIampushingthismatterbecause
ofhealthDoctorshaveassuredmethatthesmogproblem
isthefastestgrowingandworstprobleminthehealthfield
intheUnitedStatesEmphysemaisnowsowidespread
thatitaccountsforthesecondlargestnumberofpersons
whoretireearlybecauseofdisabilityThismaybecaused
bycigarettesmokingbutmanydoctorsbelievethatagreat
partofitisalsocausedbysmogfromautomobilesInLos
Angelesmorethan90ofthesmogcomesfromautomo
bilesWhenindustryclaimstheyhaveturnedthecornerand
reducedthesmogtheyarenottellingthetruth

Theengineersandchemistsworkingonthisproblemare
thetoppeopleinthetopindustryinthetopcompaniesin
theUnitedStatesAretheyincompetentoristhisare
flectionoftheirattitude

AteamofdoctorsinLosAngeleshasreportedthatthey
werenotabletofinda12yearoldchildamongthechildren
theytestedwhowasbornandraisedintheLosAngelesarea
andstilllivingtherewhodidnotalreadyhavethebeginning
oflungdamagewhichtheybelievedwascausedbysmog
Whentheindustrysaysthattheconsumingpublicisnotgo
ingtobuyasmallerengineoronethatislesspowerfulbe
causeitispoweredbysomeothersourceofenergyIwill
fightthemandthatisjustwhatIamgoingtodo

TwologicalthingsweshouldhaveinCaliforniaitseems
tomeisaninspectionofautomobilesbyanindependent
sourceotherthantheindustryandfrequenttestingand
inspectionsaftertheautomobilesareonthehighwaysAt
presentthereisnosystematicmethodofinspectionanden
forcementWepreparedlegislationtoaccomplishthislast
yearbutitfailedWedidthesamethingintheareasof
environmentoncontrollingthecoastlinesorsavingwhatis
leftofourcoastlinesThereisalotofapprehensionabout
thefactthatmoreandmoredevelopmenthastakenplace
upanddownthecoastwhicharegreatforthepeoplewho
buyintoitandliveinthesesubdivisionsbuttoomanyof
themexploitthecoast100fortheirownuseandkeepthe
publicoutWehadalotoflegislationonthislastyearand
acoupleofbillsfinallymadeitTheyaresoweakthatit
seemstometheyareaninsulttotheintelligenceofthe
peopleofCaliforniaThereisanagencywhichissupposed



tosupervisethisitservesonatemporarybasisatthewhim
oftheGovernorIthasnostaffnobudgetormoneyto
operatenopenaltiesincaseofviolationandnostronglan
guageindicatingthatitreallymeansbusiness

Atthebeginningofthe1970legislativesessionthere
weregreathopesformajorachievementsinprotectingour
environmentAbout1000billswereintroduceddealing
withvariousaspectsoftheenvironmentalproblemBut
becauseoforganizedoppositionwecameoutinonearea
afteranotherwithnolegislationatallorveryweaklegisla
tionHoweverfederallegislationisbeingpassedtofillin
someofthegapsForexampletheMuskieBillwaspassed
byCongressandsignedbythePresidentanditrequiresthat
automobileenginesbe90pollutionfreebyJanuary1
1975

Whatisallthiscommotionabout airpollutionwater
pollutionpesticidestheuseoflandthisconcernaboutour
environmentItisallaboutlifethekindofsocietythatwe
wantthekindofcivilizationthatwewantOurmajor
concernshouldbehumanresourcesToomanyofusare

HOWDOYOUANSWERTHECRITICS

WilliamHazeltine

ButteCountyMosquitoAbatementDistrictOroville

IhaveacauseItistotrytogetpeopletorealizethat
decisionsonpesticideuseshouldbemadebycompetent
peopleandbasedongooddataAtpresentwearecaught
inasocialsicknesswhichbogglestheimaginationifyou
willjustreadtheclueswhichareevidentandavailableMy
assignmentandhopeistotrytopointouthowtoanswer
effectivelythecontrollingminorityandtherebyawakenthe
complacentpublicbeforethewholesystemgoestopieces

Asagencieswearededicatedtoprotectingthepublics
healthyetitwasamosquitocontrolprogramwhichwasat
tackedinasuitin1966asthestartofacampaignwhich
seemsaimedatthedestructionofeffectiveworldwidemos

quitocontrolaswellasagricultureOnegroupofcritics
saytheyarenotagainstallpesticidesjustthosewhichthey
saypersistAnothergroupfiledasuitagainsttheCalifornia
DirectorofAgricultureineffectaskingforabanontheor
ganophosphatecompoundsCouplewiththistheFish
GameCodewhichsaysitisillegaltoputoilonwaterorto
useanythinginwaterwhichisharmfultoaquaticlifeand
youcanseewhyIamupsetWehaveatoughenoughjob
protectingthepublicshealthwithoutinappropriateactions
ofantipesticideadvocates

Ihaveheardlocalmosquitocontrolpeoplesaythatwe
dontuseDDTinmosquitocontrolandinferthatitis
thereforeunworthyofadefenseIbelievebynowthat
mostpeoplerealizethehazardsinthiskindofstatement
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gettingsoinvolvedintheenvironmentalproblemswhich
arephysicalandwhichdoaffectourhealththatwedonot
findenoughtimetoapplyourthinkingtothehumanre
sourcesThewasteofhumantalentinoursocietybecause
oftheinadequacyofopportunitiesforlargesegmentsofour
populationtofindtheirplaceinthesuntodevelopintel
lectuallythroughpropereducationalandemploymentop
portunitiesistrulydeplorableWemusttrytounderstand
thereasonsforthepresentturmoiltrytofindoutwhy
youngpeopleareupsetWemusttrytogetthosewhoare
mostmilitanttocalmdownandwemustlistentoothers
Youngpeopletodayhavesomeverygoodsuggestionsand
constructivecriticismsIfwelistentoeachotherespecially

abouttheenvironmentwemaybeabletoclosethegener
ationgap Ithinktogetherwecanmakethisabetter
societyforallofus theoldtheyoungandtheunborn
futuregenerationsIurgeeveryonetojoinusinthelegisla
turetohelpfindacommonmeetinggroundsothatwecan
moveaheadtogetherThereisverylittletimeleftforusto
doit

FortherecordIshouldclearuponeimportantpoint
DependingonwhomyoulistentoIsupposedlyambeing
paidoffbytheNACAShellChemicalCompanyandMont
roseChemicalCompanyIwouldntdoubtthatthereare
moreonthelistbutIhaveheardtheseIhavetoldevery
onethatIamnotemployedbyanychemicalcompanyand
thatmyonlyconcernisthatpesticideproducersbeableto
stayinbusinessandsupplytheirproductsMyinterestis
theproductsnotthesuppliersMyBoardofTrusteescon
cursintheneedtokeepallpesticidesavailableandunani
mouslyhavesaidtofight

Wehaverecentlyseensixmajorpesticidesuppliersorpo
tentialsuppliersgetclearoutofthepesticideresearchfield
andIhopeyourealizethatwithoutresearchwecannot
haveanynewpesticidesTosuggestthatwecanstarteffec
tivelyandefficientlytocontrolmosquitoeswithoutpesti
cidesisnaiveandsignalsadeficiencyinunderstandingthe
problemMostoftheantipesticideadvocateshavenever
triedtomakealivingatpestcontrolandtheyseemprone
totelluswhatnottodo

Biologicalcontrolsaregoodandmustbeusedbut
chemicalsarealsonecessaryforaneffectiveprogramCarp
wereintroducedintoCalifomiaandarenowpartofouren
vironmentTheonlywaywecouldgetridofthemistoin
troducesomeotherspeciestooutcompetethemTheyare
muchmorepersistantthananypesticide
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Ifindithardtodefineacriticbutasagrouptheyseem

toenjoyusingphrasessuchas1WeneedanEnviron
mentalProtectionAgencyparticularlyasitrelatestopesti
cides2Chemicalsmustbeassumedtobeguiltyuntil
proveninnocent3Anydoseofachemicalwhichcauses
anyadverseeffectprovesthechemicalisbad4Wemust
liveinbalancewithnature5Syntheticchemicalsarebad
andnaturalchemicalsaregood6Someevengosofaras
tosay wemustdestroythesystemsowecanstartliving
intunewithnature

NoticeIdidnotincludealargesegmentofoursociety
whoareinnocentlybeingledtofalseconclusionsbythe
criticsThesepeoplearereallyquiteunderstandingevenif
theyarefickleattimesWhenwetellthemthetruthIbe
lievewecanexpecttheirsupportNoticealsoIdidnotin
cludethepersonwhovoiceslegitimatecomplaintsandwho
seeksanswersanddiscussioninsteadofjustTVornews
papercoverageforhisdifferingviewnorthelegitimatesci
entistwhohonestlyseeksanswersnotthepromotionofhis
ownadvocateposition

ThecriticsarededicatedTheywillstayupnightsand
probablyusepubliclyfinancedtelephonelinestocoordi
natetheircampaignsTheyarededicatedtotheircause
justasweshouldbededicatedtoourcaseItrustweare
agreedthatwemustuseourchemicaltechnologywiselyfor
thehealthandnutritionofpeopleandtomaintainanen
vironmentconsistentwiththeneedsandconsistentwith

goodjudgment

Weneedtoknowwhatthesecriticsarereallyproposing
todoandwhattheyreallywantasindividualsandas
groupsIfyouhavenotalreadydonesoIrecommendyou
readcarefullythestoryBattleTacticsforConservationists
intheJanuary1971ReadersDigestWeneedtoobserve
carefullyhowthesepeoplemaketheirpresentationwhat
theyempasizeasimportantandwhattheyneglecttomen
tionWeneedtoreviewalltheavailableinformationabout

thespokesmanbothpersonalandprofessionalIdontpro
posetheinformationbeusedforanypersonalattackbut
itisoftenvaluableinpredictinghowapersonwillreact

WeneedtoknowapersonssourceofinformationWe
needtoknowthedetailsofthepapersandreportstheyare
quotingnotjusttheportiontheyselectfortheirquotes
Youmightevenbeabletousethepartstheydonotquote
RecallthestatementoffiveplusmillionpoundsofDDT
supposedlypresentintheAntarcticiceyetinthisreport
theauthorstateshiscontrolwasnogoodandonlyoneof
fivefilterscouldbemeasuredforresidueWhensomeone

triestotellmeaboutAntarcticpollutionwithDDTIsug
gesttheyrereadthearticleandpointoutthepointsthey
musthavemissedUnlesssomeonequestionsthedataitcan
becitedeventhoughitiswrongTherearemanysuchex
amplesofindiscretionandconflictingstatementsjustwait
ingtobefoundandrecordedforusewhenconfrontations
occurThisappearstobeoneoftheresultsofpreparation
ofdatatosupportadversarypositionsandtheconsequent
neglectoftheprinciplesofscienceInascientificstudy

youcannotjustsweepunpopulardataundertherugyou
mustaccountforallthefactsandyoushouldtrytopre
sentthemcorrectlyandhonestly

Asanexampleofdatamanagementthefollowingex
ampleshouldbeinteresting

ApaperbyCoxinNature1970reportsonDDTresi
duesinanopenwaterfishspeciesintheGulfofCalifornia
Collectionlocationswerereportedaslongitudeandlatitude
Theauthorshowsatableandagraphandthesedonota
greeThepesticideresiduedataareinanoddformForex
ampleheshows14x10concentrationofresiduesand
36DDE36DDTand28DDDThissoundspretty
baduntilyoutranslateitintousualunitsanditturnsout
tobe005ppmDDE005ppmDDTand004ppmDDD
Theauthoralsosaidtheprinterhadneglectedtomakeacor
rectioninthefiguretableBesidesthetabulardatanotreal
lysupportinganyconclusionofuniformresiduesinthe
oceansIdecidedtoplottheserepresentativelocationsof
collections NowIamnotanavigatorbutIwouldlocate
theserepresentativepositionsalongthecoastofMexico
andthehigheralthoughreallyquitelowresiduesasfound
infishoffshorefromthemajorriverdrainagesoftherich
agriculturalareanearHermosillowherethereislotsofDDT
usedThelocationwiththehighestresiduesshowedanaver
agetotalof058ppmofDDTanditsmetabolitesThese
particularfishalsoshowedthat85oftheirresiduewas
DDTnotDDEasexpectedsuggestingveryrecentaccumu
lationoftheseresidues

WhiletheauthorconcludescontaminationItendto
viewhisdataasoflittlereasonforconcernonceIputitin
tocomprehensibletermsandfoundoutwhythetabledid
notsupportthefiguresPerhapstheprinterserrorisallow
ablebutthelargewholenumbersfortheresiduedataseem
intendedtocreateanimpressionforthecasualreaderand
leadhimtoafalseconclusion

Similarmisleadingstatementsreportbirdeggresiduesup
to2600ppmLipidbasiswhichtranslatestoabout175
ppmwholeeggandIsee3000ppbwhichisonly3ppm
butitsoundsterrible

IfyouweretosuggestthatthefarmersofMexicostop
usingDDTbecauseitmighthurtpelicansintheGulfof

Californiayoucouldexpectananswersuchaswhoeats
pelicans Oneofourproblemsperhapsisthatmostofus
haveneverreallybeenhungryorathighlocalriskfrom
malariainthepast25years

Iamsuggestingthatwemusthaveathoroughanalysis
andsynthesisoftheliteratureandwordsofthecriticsas
wellasthesincereskepticoreventhewhitehatstosee
whenthereisagreementandwhenthereisdiscordIfthere
arerealproblemswemustbepreparedtorecognizethem
honestlyandtrytofindanswersandsolutionsThisis
whereanhonestapproachdiffersthemostfromanadvocate
approachtoproblemsolvingTheadvocateadmitsnothing
orverylittleaboutbenefitorprotection

Weneedtodemandareturntothescientificmethod



Recalltheserequirements

Weobservethen
Weformahypothesisthen
Weconcludeandpossiblypublishourideassoothers
canevaluateourconclusionsandtestourmethods

Amoderntwististochangepartofthismethodtoper
formingexperimentstosupportourhypothesisinsteadof
totestitThiswayyouavoidhavingtochangethehy
pothesis andconductexperimentsdesignedtoseeifyou
cangetnocorrelationofcauseandeffectIfyourhypoth
esisiscorrectyoushouldnotbeabletorefuteit

Simplepositivecorrelationsdonotproveanythingabout
causeandeffectbutnegativecorrelationsdisprove

Weshouldinsistoncorrectionofthenonsensebeingtold
bysomethatpublicationconstitutessomekindofproof
Publicationonlymakesyourdataandconclusionsavailable
tootherpeopleforscrutinyandtestandnothingmore

TherearesomerealdangersinriskbenefitthinkingThis
ideainfersthatcompromiseandtradeoffsarethewayto
goYoucannotcompromisefactsandthereisseldoma
needtocompromisetheconsequencesonceyousetuppri
oritiesThecriticsseemtohateprioritythinking suchas

howmanyhumanlivesisoneperegrinefalconworth
PerhapsIdislikeriskbenefitratiosbecauseIseeconfu

siononwhatrisksarereallyimportantIfyoubelievethe
criticseverythingisariskandwearerightbacktoanadvo
catesystemagainbecauseofadisregardforprioritiesI
somehowdonottrustthecriticstotellhonestlythebene
fitsifItryhonestlytotelltherisksIprefertothinkabout
absoluteriskspriorityofneedsandtheoddsofanything
goingwrongasabettermeasureofwhatconstitutesapro
perapplicationofpesticide

TheStateWaterBoardhasapolicywhichproposesthat
anybeneficialuseofwaterisequallyimportantSowater
todrinkisnomoreimportantthanwatertolookator
playinorforfishtoswiminorforcropirrigationThese
areequalDilutionofsewageisconsideredoflesserimpor
tancesothereisstillhopeforabetterprioritysystemsome
dayWatertopreventsaltincursionoftheSacramento
Deltaandforirrigationmustbecomparedtotheneedfor
watertodrinkandsupplytheplumbingfixturesinSouthern
CaliforniaPeopleshouldgetahigherprioritythanfishA

recentopinionintheUSDA EDFsuitsuggeststhatfish
andwildlifemayhavesomeequalitywithpeople

Weneedtounderstandandexplainthedifferencebe
tweenthelegalandthescientificsystemsofproofWhile
thecourtshavetheirplacetheyseemtohavebeensubvert
edwhentheEDFaskedthemtopassonscientificmatters
Thesystemdifferenceisadvocacyinthecourtsandthe
wholetruthinscienceInthescientificviewthereisnoin

nocenceorguiltthehypothesisiseitherconsistentwiththe
factsorthehypothesisisinneedofchange

Letsassumeweareagreeduptoherewehavedoneour
homeworkwhichisanindividualresponsibilityandwehave
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evendonesomerealsoulsearchingtofindanhonestreason
forourmotivationsandwestillthinkafightisinorder
ThenIsuggestwefightTalktofriendsserviceclubsnews
papereditorsandreportersTVpeopleandanybodyelse
Wehavebeentalkingtoourselvestoomuch

ThisbringsusdirectlytotheHOWpartofananswer

Firstweneedanoperatingorganizationtoaccumulate
digestandsynthesizealltheavailabledataAsafirststep
weneedaninformationbankwhichwilltellbothsidesThe

ScientistsInstituteforPublicInformationSIPIinSt
Louiswasproposedtodothisbutafterreadingtheirmaga
zineTheEnvironmentIstillthinkweneedanobjective
organizationWhileIindividuallyintendtofightopenlyfor
whatmyfactsandlogicsayisrightIalsobelieveinfinding
asmanyfactsaspossibleandamwillingtobeconvincedby
gooddataThisiswhyIwashappytoseethestartofan
organizationcalledTerraTerraiscommittedtogodown
themiddleoftheroadandtotrytoprovidedataimpartial
lyOnewaythiscanbedoneistoprovidecomputerre
trievalliteraturereferencesonpertinentsubjectstoevery
oneatareasonablecostThiswayapersoncannotsayhe
didnotknowofsomereferenceanditwillbeharderfor

anyonetooverlookconflictingfactsAstateorganization
alsohasbeenformedItisaimedattellingagriculturespo
sition

Ihavetriedtopromoteanactivestateorganizationbe
causeIbelieveanactiveeducationalprogramisnowcalled
forIhaveacauseasIsaidbeforeandnowasneverbefore
thereisanurgentneedforbalanceindecisionmakingand
balanceintheinformationpresentedtothepublic

Moneyisnecessaryforsupportofanyorganizationor
causebutevenmoreimportantistime ourtime yours

andmineWemustbeactiveinoursearchforanswersand

Ibelievesuccessorfailureasanassociationoragencyfor
publicbenefitwilldependonhowmuchwedoWemust
readandsortinformationandthistakeslotsoftimeItis

onlyafteraselfdisciplinedstudythatwecanintelligently
discussthefactsWemustknowwhatthecriticsknowand
alotmoreifwearetogainpublicacceptanceThecritics
proposeverysimpleexplanationsforverycomplicatedsitu
ationsandthiscanleadtoverywrongconclusionsPeople
dontreallycarewhatyouorIpersonallylikeordislike
theyarenotusuallyswayedbyourprejudicesnearlyas
muchasbyourconvictionssupportedbyhardfactsTheir
basicquestioniswhomtobelieveparticularlywhenmore
andmorepeoplearestandingupandpointingoutthedis
crepanciesinthecriticsadvocacy IsuggestWhenin
doubtbelieveinfacts

Whenyoudiscusspesticidesdonotstipulatetosome
thingjusttogetacceptanceThisisonereasonIdontlike
thetradeoffconceptIveheardpeoplesayWeknow
DDTcausesthinbirdeggsbut Ifyou

donotfeelsureofsomethingdonotjustupandgiveita
waythinkingitwillmakeyoulookmoreobjectiveAdmit
toandarguewithgoodfactsandgoodlogicandnothing
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elseItsfarbettertosayIdontknowthantosayyes
whenyoudontknowYoucanseewhyIwasnotgoodat
socialdebatingandwhyIdidnotgointopublicrela
tionsworkWhethertheyareniceornotsoniceweare
obligedtoprovidefactstothepublicandtodoitinsucha
wayastoachieveabalancedconsiderationIfweareasked
topresentadiscussionorwhenwetalkwithfriendsandtell
onlythebenefitswearereallynodifferentthanthecritics

Wemustbepreparedforlabelingandperhapsevencon
demnationThegreatestknackforusistokeepcoolon
unimportantissuesDontloseitwhensomeonebringsout
RachelCarsonorPaulEhrlichSaveyourfireforthereal
issuessuchaswhetherthereisasmuchrisktoafetusfrom

DDTasfromahighballtheexpectantmotherconsumesbe
fordinner

Iurgeyoutothinkconstructivelyaboutansweringthe
criticsInsteadofsayingIdontthinkyourassumptions
arecorrectorIdontlikewhatyousaychangeittoan
approachofhowdotheseadditionalfactsfitintoyourhy
pothesisGetthecriticsonthedefensiveLetthemtry
todefendtheirpositionwhenyoucalltheirbluffwithfacts
theyhavenotcaredtoconsider

Anotherimportantaspectisbeingabletotellwhyyou
feelqualifiedtoquestionhisdataYourcredibilitywillbe
continuallytestedunlessyougetthisissueclearedupearly
HerearesomeanswersaItseemsreasonabletostatethat
thecriticspositioniscontroversialandifhisdataaregood
theyshouldbeabletostandacriticalevaluationbIfhis
dataandconclusionsareclearlypresentedandcorrectthen
theyshouldmeshwithotherdatacThetruetestofsci
enceisacceptancebythereviewernottheexperimenter
andyouarethereforetryingtohelphimbyevaluatinghis
data

Ifapersonisinsecureandyouaremakingapublicap
pearancebesuretotellhimbeforehandthatyouarehaving
arecordmadesoyoucanreevaluatehisstatements tosee

ifyouhavemissedsomethingimportantinhisdatawhich
willhelpyouinreachingagoodconclusion ofcourse

Inanadvocateproceedingorinthecourtsyouaretry
ingtoconvincetheaudienceorjuryorjudgeyouarecor
rectinyourpositionCoolnessgoodprinciplesandcourt

esiesaslongasyoucantoleratethesituationhelptocon
vincetheobserverthatyouknowyourfieldandreallyhave
nothingtohideAsachallengeryouhaveanaddedadvan
tagebecausemostpeopleliketheunderdog

BesuretodigonprioritiesIlovetheGypsyMothstory
whereDDTwasbannedtosavetheenvironmentAwriter

hasquotedmeassayingthesocalledenvironmentalists
wanttooutlawDDTtosavetheenvironmentbutwhoare

theygoingtosaveitforThemoths TheGypsyMothis
anexampleofslightifanyrealDDTdamagebeingavoided
andasaconsquencetherearenowmillionsofacresinfest
edwiththeseforestkillingpestsIfforestandhabitatare
importantprioritiesweresurelyoverlookedinthedecision
tobanDDTforthatuse

WorlduseofDDTasaresidualtreatmentforAnopheles
controlissimilarDontaskpeopletorisktheslighthazards
ofDDTletthemhavemalariainstead

ThereisalotmoreadviceIcouldofferonhowtoanswer

thecriticsbuttimedoesnotpermitMostofyouaregood
atpressrelationsandthisisveryimportantGetthehead
linesisagoodslogan

Summary

Weneedtorecognizeandunderstandourcriticshow
theythinkhowtheytalkandwhytheythinkandtalkthe
waytheydoWeshouldknowwhattheyreadandsayand
alotmoreWemustorganizeandworkefficientlyasasso
ciationsasneighbordistrictsandasindividualssowecan
getourmessageoutanddoourassignedjobtooThereis
arealneedforcontinuingeducationwhichisamarkofpro
fessionalismwhetherthiseducationisselftaughtorinthe
classroomOncewehaveagoodstoreoffactsweneedto
tellothersinhopeofhavingareturnofrationaljudgement
Thepublicisskepticalbutmaystillletusmakemostof
thesevaluejudgmentsItisuptoustokeeptheminformed
andtomakegooddecisionsaswellastomaintaingood
pressrelationsYoucanbetthecriticsarejustwaitingfor
ustomakeamistakeanditisuptoustodisappointthem



CURRENTMOSQUITOCONTROLPROBLEMSINNEWJERSEY

RobertLVannote

MornsCountyMosquitoExterminationCommissionNewJersey

ItiswithrealpleasurethatIcanagainjoinwithyouin
thediscussionofmosquitocontrolproblemsandtoextend
toyouthebestwishesofyourassociatesinNewJersey

Althoughweareseparatedbythousandsofmilesandin
mostinstancesourproblemsdifferweasmosquitocontrol
workershavemuchincommon

NewJerseyisarelativelysmallstateofsome7836
squaremilesyetisoneofthemostdenselypopulatedA
longtheAtlanticandDelawareshoresitincludessome
300000acresoftidalwetlandsThenorthandnorthwest
ernportionofthestateischaracterizedbyrollinghillsand
flatvalleysthehighestpointbeing1802feetlocatedinthe
extremenorthwesterncornerMiddleandsouthJerseyis
relativelyflatandexceptfortheindustrialbeltislargely
woodedoragriculturalExtensiverecreationalcentersbor
dertheAtlanticcoastThemajormosquitosourcesinclude
thetidalwetlandsextensivefloodplainsintheflatupland
valleysandnumerousnaturalswampsandglacierpockets

Recordsindicatethatthefirstmosquitocontrolprogram
beganinNewJerseyin1901In1912legislationpermitted
theorganizationofcountymosquitoexterminationcom
missionscoordinatedbytheStateAgriculturalExperiment
StationThisorganizationwithfewmodificationsisstill
operative

TheapproachtomosquitocontrolinNewJerseyhasal
waysbeenconservativeInthedaysofthebeginninglittle
informationwasavailableonthesubjectofmosquitobiolo
gyormethodsofcontrolandthegeneralpublicalthough
recognizingtheneedwasscepticalofsuccessTherefore
mosquitocontrolbeganthroughpubliceducationanddem
onstrationaslowprocessdemandingasoundconservative
approachTodaymosquitocontrolisarecognizedaccep
edfunctionofpublicworks

ThegeneralapproachtomosquitocontrolinNewJersey
hasbeenbasedonwatermanagementorsourcereduction
withlarvicidingservingasupplementalroleAdulticiding
controlsareconsideredemergencyinnatureorapremium
typeofoperation

Ithaslongbeengeneralpolicytoemployonlywater
managementmethodsofmosquitocontrolonthetidalwet
landsThishasresultedinaminimumofoppositionby
wildlifeinterestsandhashadlittleeffectonthegeneral
ecologyofthemarshesThispolicyhasbeenrelaxedon
thosetidalmarsheswherepollutionhasdestroyedthemarsh
ecologyandchangedthecharacterofthemosquitoprob
lemInonecountylargescaleexperimentalapplicationof
ParisGreengranularlarvicideswasusedin1970withvari
ableresultsDetailreportsarenotyetavailable

NewJerseyhasexperiencedlittleornoresistanceprob
lemsThisisprobablyduetoourclimateandthefactthat
untiltheintroductionofABATEinsecticidallarvicides
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wereusedasoilsolutionsratherthanasemulsions

Itwouldappearatthistimethatthe1971Insecticide
RecommendationsforMosquitoControlinNewJersey
wouldinclude

LARVICIDES

1 No2FuelOilwithflashpointof150F low5 distil

ranges longlasting quickkill

2 DilutedNewJerseyPyrethrumLarvicide 00066

specialuses

3 ABATEinwaterww0019preparedfrom4Econc
springandfloodwaters groundandair

4 ABATEGranularsat01lbperacreactual air

5 FLITMLO

CATCHBASINS

1 No2FuelOil

2 1BAYTEXinoilvv

POLLUTEDIMPOUNDEDWATERS

1 ABATEGranulars 12upto05ibactualacre
2 BAYTEXGranulars 5upto05ibactualacre
3 ABATEEmulsioninwater0056wwupto10galacre
4 BAYTEXEmulsioninwater0168wwupto10

galacre

ADULTICIDES

Thermal

1 15 3vvmalathionoilsolution 2040gph
35mph

Aircraft

1 153vvmalathionoilsolution 12qtsperacre

DuringthepastyeartheStateofNewJerseyhasan
nounceditsclaimtothetitleofalltidalwetlandsThis

claimisbasedonanoldcolonialactgivingtheStatethein
comefromthesaleofsuchlandsforschoolpurposesInad
ditiontocontrolthedevelopmentdredgingalterationand
utilizationofthemarshesaWetlandsBillwasenactedby
thelegislatureThroughtheeffortsoftheStateMosquito
ExterminationAssociationmosquitocontrolwasmadeex
emptfromtherestrictiveprovisionsofthisBillSimilarbills
arenowbeforethelegislatureofmanyAtlanticcoaststates

APesticideActiscurrentlybeingconsideredbyourleg
islaturethatwouldinvestcompleteregulationwithoutap
pealintheCommissionofEnvironmentalProtection
Againmosquitocontrolinterestsareseekingexemption

InNewJerseyasinCaliforniatheattacksagainstspecial
taxingagenciesthreatensthetranquilityofmosquitocon
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trol Oneofthemajorforcessponsoringconsolidationof
specialagenciesistheNationalAssociationofCounties

InNewJerseythisactionhastakenformintheintroduc
tionoflegislationknownastheMosquitoActwhich
wouldpermitthereorganizationofcountygovernmentby
referendumTheactprovidesforanumberofplansforthe
reorganizationofcountygovernmentandincludestheau
thoritytocombinemanyoftheautonomousboardsand
commissionsintothebodyofcountygovernmentThisact
doesexemptanyautonomousagencywhoseactivitiescan
notbeeffectivelyoperatedasafunctionofcountygovern
mentOnthisbasismosquitocontrolinNewJerseyisseek
ingexemption

Itisrecalledthatformanyyearsmosquitocontrolwas
thevoiceinthewildernesscryingoutagainstthepollu
tionofourriversandwatersTodaybecausepesticidesare
atoolofmosquitocontrolourvoiceislostinthebayingof
thepackofecologyopportunists

OnefactisevidentThemosquitocontrolworkersre
gardlessoftheirlocationmustemployavigorousoffensive
toprotectourtimehonoredobjectivesandmethodsUn
lessthepubliciskeptwellawareoftheconstantabilityof

themosquitotoreestablishitselfinformernumberswith
allthehazardstohumanhealthandwelfareourmethodsof
operationandthetoolsofourprofessionwillbesoham
strungthatoureffortswillbecomeoflittleavail

Neverbeforehasmosquitocontrolbeenchallengedonso
broadafrontbysuchanenlightenedaggressiveopposition
Itwilldemandagreatlyexpandedattackonallassociation
levelsheadedbyourmostvigorousandfarsightedmosquito
controlleaders

Commontoallessentialpublicendeavorsintodaysmar
ketplacewemustbepreparedwithdollarstoinvestinsuch
legalandpublicinformationservicestobuildandmaintain
theimportanceofmosquitocontrolandtoprotectour
methodsofoperation

YeswethemosquitocontrolworkersoftheseUnited
Stateshaveagreatandhonoredheritagepasseddowntous
byourformerleadersinCaliforniaandNewJerseyWe
haveeveryreasontobeproudandhonoredtoserveinthis
greathumanitarianendeavorWemustnotatthistime
losethefaith

RECENTVECTORCONTROLDEVELOPMENTSINOREGON

VectorcontrolproblemsinOregonfallintofourbasic
categories1rabies2plagueandassociatedrodentcon
trolproblems3ticksandtickbornediseasesand4en
cephalitisandmosquitocontrolproblemsIntheNorth
westvectorcontroliscarriedoneitherbylocalpublic
healthagenciesorbyindependentvectorcontroldistricts
andisdividedaboutequallybetweenthesetwoformsofor
ganizationOwingtoclimaticandpopulationfactorsnone
oftheseorganizationsislargebyCaliforniastandards
Whatevertheformoforganizationitdoesnotfollowthat
independentmosquitocontroldistrictsarenecessarilylarger
ormorecomplexorganizationsthanthevectorcontrolsec
tionofanyparticularpublichealthagencyalthoughthisis
usuallythecaseAsanexamplethevectorcontroldivision
oftheLaneCountyHealthDepartmentisconsiderablylarg
erintermsofbudgetmanpowerandequipmentthanall
butoneortwooftheindependentabatementdistrictsin
OregonorWashingtonLaneCountyalsohasthemostex
tensiveaerialapplicationprograminnormalyearsnorthof
theCaliforniaborderThisincludestheuseofbothhelicop
terandfixedwingaircraft

Whetheritispreferabletohavevectorcontrolorganiza
tionsoperatingasintegralpartsoflocalhealthagenciesor
asindependentvectorcontroldistrictsisaquestionwithout

AGDickie

LaneCountyHealthDepartmentEugeneOregon

afinalanswerVectorcontrolorganizationsinhealthde
partmentstendtoencounterawidervarietyofdemandsand
arethereforelesshighlyspecializedeventhoughmosquito
abatementmaybetheirmajoractivity

RABIES

Thisdiseasefrequentlybecomesofconcerntovector
controlorganizationsthatarepartofalocalpublichealth
agencyandisusuallythoughtofoccurringonlyindogs
Recentlythereservoirofthisdiseaseinwildlifehasattract
edmoreattentioninOregonAlthoughtherewerenore
portedcasesoccurringinbatsinthestateduring1970evi
dencepreviouslyobtainedsuggeststhatthediseaseisenzo
oticintheseanimalsandnuisancecomplaintsarefrequent

Therewasconsiderablepublicityandalarmoverthedis
coveryofrabiesinskunksduring1970Theseanimalscame
originallyfromtheWolfeCreekareainJosephineCounty
andhadbeencaptureddeodorizedandbredforpurposes
ofcommericaldistributiontopetshopsApositivediag
nosisforrabieswasobtainedfromoneoftheseskunksafter
ithadbeensoldThiscaseisillustrativeofincreasingprob
lemsarisingfromthefashionofkeepingexoticanimalsas
pets



PLAGUE

TherewasonehumancaseofbubonicplagueinOregon
in1970thefirstsince1934Thecircumstancesweresim
ilartothoseoftheIdahocaseof1968The1970Oregon
caseinvolvedahuntingpartyofthreemenandoccurredin
northwesternOregonlastNovemberThispartywasen
campednearthegateofaranchthirtymilesfromImnaha
Oneofthepartyshotacottontailrabbitwhichwasskinned
byasecondmanAthirdmanthevictimguttedandquar
teredtherabbitTheyallateitThevictimbecameill
aftertwodayswithsymptomsthatincludedmildbubonic
swellingswhichwerelessconspicuousthanthoseusuallyoc
curringintypicalcasesofthisdisease

Atfirsttularemiawassuspectedbutabloodculturefor
thiswasnegativeMorebloodwasobtainedandthesubse
quentculturegaveapositiveresultforplaguelatercon
firmedbyCDCAtlantaBythistimethevictimhadreturn
edtoLebanonOregonanddiedthereinahospitalThis
1970casedidnotexhibitatypicaltransmissionpatternie
nofleavectorwasinvolvedApparentlytheinfectionre
sultedfromcontactwithcontaminatedbloodwithlesions

onthehandInthepreviousIdahocasetherabbitaSnow
shoeharewasshotandkilledandapparentlythesame
kindoftransmissionoccurredasintheOregoncaseThere
wasaxillarylymphnodeinvolvementinbothcases

InregardtosurveillanceofplagueinOregonduringthe
yearfleapoolswereallnegativeFleasweretakenfrom
MicrotusandPeromyscusspeciesandfromSpermophilus
beecheyi

TICKSANDTICKBORNEDISEASES

WoodticksurveyscarriedoutbytheOregonStateBoard
ofHealthVectorControlSectionbeganin1967Thepur
posewastolearndiseasedistributionspeciesdistribution
andseasonaloccurrenceinOregonwoodtickpopulations
Increaseduseofoutdoorrecreationalfacilitiesmeansanin

creaseinbothtickbornediseaseproblemsandinthenui

sancefactorSurveymethodshavebeendirectedtoward
thethreemajorixodidspeciesfoundinOregonthatreadily
attachtomanDermacentorandersoniDermacentorocci

dentalisandIxodespacificusAttemptstocollectargasid
ticksofthegenusOrnithodoruswhichisassociatedwithre
lapsingfeverhavenotbeentoosuccessfultodateTick
surveyshavebeensenttotheRockyMountainLaboratory
atHamiltonMontanafortesting

Duringthe1967surveytickpoolswerefoundpositive
fortularemiaRockyMountainspottedfeverandColorado
tickfeverFrozenIxodespacificuspoolsfromtheTilla
mookBurnareainOregonsCoastRangearecurrentlybeing
screenedforRickettsiarickettsisinceabenignstrainofthis
RockyMountainspottedfeverorganismwasisolatedfrom
anIxodespacificuspoolcollectedinthisareain1967Posi

ENCEPHALITISANDMOSQUITO
CONTROLPROBLEMS
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tivetickisolatesoccurredin15ofOregons36counties
InregardtoseasonalityanddistributionDermacentor

andersonihasbeenfoundeastoftheCascadeRangealong
theColumbiaRiverGorgetoareasinWascoCountyfrom
FebruarytoJulyDermacentoroccidentalishasbeenfound
fromtheCaliforniaborderintoLaneCountywestofthe
CascadeRangetotheCoastThisspeciesisactivefromJan
uarytoJulyIxodespacificusrangesinallofOregonwest
oftheCascadesandextendsuptotheColumbiaGorgeinto
WascoCountywhereitcoexistswithDandersoniThis
tickspeciescanbefoundthroughouttheyearinlimited
areaswithpeakpopulationsoccurringinlatefallandearly
springTherehavebeentwonotablefindingsfromthispro
gram1theisolationoftheRockyMountainspottedfever
organismfromIxodespacificusinTillamookCountyin
1967and2thedeterminationofColoradotickfeverin
aDermacentoroccidentalispoolinDouglasCounty

Althoughnohumancasesofwesternequineencephalitis
werereportedinOregonduring1970therewere90report
edcasesinhorsesOnehumancaseofStLouisencephalitis
wasreportedfromBakerCountyineasternOregon

Noconfirmedhorsecasesofwesternequineencephalitis
werereportedfromtheStateofWashingtonduring1970
althoughtherewere114in1969Thisappearstobedueto
greatlyincreasedsurveillanceandvaccinationeffortsThere
weretwohumancasesOneofthesewasaonemonthold

girlatSunnysideBentonCountyWashingtonandthe
otheranineyearoldboyatOthelloAdamsCountyWash

ingtonBothcasesrecoveredwithoutapparentresidualef
fects

Uptonowtherehasbeenlittleevidenceofresistanceto
insecticidesHoweveritissuspectedthatitmaybestarting
tooccurwithULVmalathionagainstCulexmosquitoesin
LaneCountyOregonInClackamasCountyOregonithas
beenconcludedfrompreliminarystudiesthatmoderatere
sistancetofenthionisevidentinCulexpipiens

IrrigatedpasturemosquitoesparticularlyAedesnigro
maculisareaprobleminbothLaneandJacksoncountiesin
Oregon

SnowpoolmosquitoesarebecomingofconcerninOre
gonduetotheincreasingpopularityofrecreationareasin
theCascadesTheapplicationofinsecticidesinsuchareasis
expensiveandisalsorestrictedbyUSForestServiceregu
lations

Itisanticipatedthataswegetintotheforthcomingsea
sontherewillbeconsiderableresistancebythepublictoour
useofchemicalshoweverthisisnotaproblemthatOregon
isaloneinfacing



PANEL ENTOMOLOGICALPROGRAMSOFCALIFORNIAMOSQUITO

ABATEMENTAGENCIES

MODERATOR KeithKraft SantaClaraCountyHealthDepartment

Theprimarypurposeofthispanelistopointoutthe
widevarietyofentomologicalproblemsfacedbyvarious
mosquitocontrolagenciesinCalifornia

Althoughweallsharethecommongoalofcontrolling
mosquitoesourapproachesmaybequitedifferentandgen
erallyreflectthespecificneedsofthecommunitiesweserve
Inrecentyearsmanymosquitocontrolagencieshaveex
pandedtheiractivitiestoincludethecontrolofothervec
torsofimportancetotheircommunitiesWhetherindevel

THEEVOLUTIONOFMOSQUITOCONTROLATSOUTHLAKETAHOE

FredCRoberts

ElDoradoCountyServiceAreaNo3SouthLakeTahoe

MosquitoControlSeNiceAreaNo3encompasses195
squaremileseastofthecrestoftheSierraNevadaMoun
tainsdowntotheshoresofLakeTahoeThroughthespring
andsummersnowmeltwaterflowsdownthemountainsto
thetwomainriverswithintheservicearea TheUpper
TruckeeRiverandTrotCreekThewatersystemswiden
intoexpansivemeadowsandmarshesastheyreachthelow
landsadjacenttoLakeTahoeThevolumeofsnowmelt
waterischaracteristicallyincreasedbyintermittantthunder
showersTheclimatetopographyandplantcommunities
oftheTahoeBasinprovideanabundanceandvarietyoflar
valmosquitohabitatsThesenaturalmosquitosourceshave
beensupplementedbytheinadvertentcreationofdomestic
andcommericalsourcesduringthedevelopmentofthearea

Alistofmosquitoesthatoccurwithintheservicearea
wouldcontainmanymoquitoesfamiliartopersonsinvolved
inmosquitocontrolinCaliforniaMosquitoesofthespecies
CulextarsalisCulisetainornataCincidensAedesvexans
andAincrepitusareabundantintheSouthTahoearea
Mosquitoesmoreuniquetotheserviceareaoccurinthe
snowmelthabitatsAedescornmunisAcataphyllaAhex
odontusAcinereusardCulisetaimpatiensPresentbut
lessabundantaremosquitoesofthespeciesCulexpensC
pipiensCterritansAedesnigromaculisAsierrensisA
schizopinaxAfitchiiAmelanimonandAnophelesfree
borniKrameretal1968Womeldorf1966Thesnow
meltAedesmosquitoesarereadybitersandalongwithmos
quitoesofthespeciesCulextarsalisandCulisetainornata
makeupacomplexofmosquitoesthatareseverelypestifer
ous
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opmentofnewapproachestomosquitocontrolorexpan
sionintobroadervectorcontrolprogramsthejoboftheen
tomologistisbecomingincreasinglycomplex

ThefollowingpresentationsbymembersoftheEntomol
ogyCommitteerepresentsomeofthespecialprogramsde
velopedfortheiragenciesYouareencouragedtopartici
pateinthediscussionswhichfollowthepresentationsand
tocontacttheparticipantsifmoredetailedinformationis
desired

Inspiteofanabundanceofpestmosquitoestheestab
lishmentofElDoradoCountyServiceAreaNo3didnot
occuruntil1963Itwasatthistimethatthegrowingnum
berofresidentsprovidedsufficienttaxbaseTheopportun
itytoestablishamosquitoabatementdistrictwaspassed
overinfavorofacountyserviceareawhichwouldbegov
ernedbythecountyboardofsupervisors

FOGGING

Themostexpedientandinexpensivemethodtocontrol
themosquitoesintheearlyyearswasbythermalfogging
withamalathionanddieseloilmixtureThismethodwas

heavilyrelieduponthrough1968seeFigure1Eachresi
dentialareawastreatedatleastonceaweekDuringthe
periodof1963through1968anaverageof2438poundsof
malathionactualtoxicantwasappliedthroughoutthe
SouthLakeTahoeresidentialareasThefoggingwasre
ceivedwithmixedreactionsbythepublicSomeresidents
complainedofthefogOthersrequestedmorefrequentfog
gingandpraiseditsbeneficialeffects

Anadministrativeoperationalandtechnicalreviewof
theserviceareaswasconductedbytheStateBureauofVec
torControlin1966Womeldorf1966Baseduponthe
findingsofthestudyarecommendationwasmadetoshift
emphasisfromadulticidingtolarvicidingTherecommen
dationwasmadeinordertoincreasetheeffectivenessof

mosquitocontrolandtopreventapublicoutcrythatcould
resultfromanincreasingdisfavortowardinsecticidesA
gradualtransitionfromadulticidingtolarvicidingwaspre
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ventedwhenthefoggingwasfoundtobedisruptingthefor
estecosystemInthesummerof1968apineneedlescale
infestationwasfoundtobeheavilyinfestinglodgepoleand
Jeffreypinesin1280acreswithintheresidentialareasof
SouthLakeTahoeDahlstenetal1969Hunt1968It
wassuggestedthatfoggingwasnotonlyeliminatingmos
quitoesbutalsothepredatorparasitecomplexofthescale
insectstherebyallowingthescalepopulationstoincrease
uncheckedHunt1968recommendedthattheadulticid
ingbediscontinuedinfavorofstrictsourceabatement

LARVICIDING

In1969thefoggingwascutbackdramaticallyandlarvi
cidingwasemphasizedIn1970nofoggingoccurredThe
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shifttolarvicidingpaidtwodividendsadecreaseintheden
sityofmosquitoesFigure2andadecreaseinthescale
problemFigure3Theserviceareabudgetwasincreased
howeverbecauseofthepurchaseoflarvicidingequipment
andthehiringofanentomologistFigure4Thesignifi
cantreductionintheuseofinsecticidefailedtooffsetthe

increaseThebudgetsessionofJuly1970pittedsuper
visorsinfavorofreturningtothecheaperadulticidinga
gainstsupervisorswhowishedtocontinuethelarviciding
Thelarvicidingprogramprevailedatleastforanotheryear

INTEGRATEDCONTROL

ThroughtheguidanceoftheStateBureauofVectorCon
trolandthepressuresofanenvironmentalcrisistheservice
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arearapidlydevelopedalarvicidingtechnologyEvenbetter
controlappearsintheoffingIftheagencyistoprogress
towardanintegratedcontrolprogrammoreemphasiswill
havetobeplaceduponsourcereductionandbiologicalcon
trolinthefutureTheneedforthisprogramemphasisis
obvioustothoseengagedinmosquitocontrolactivitiesIt
howeverisnotobvioustothelesstechnicallyorientedtax
payersandcountysupervisorswhofinallydeterminethe
programdirectionoftheserviceareaItwouldindeedbe
fortunateifthedevelopmentofinsecticideresistancein
mosquitopopulationsoranotherenvironmentalcrisiswere
necessarytosupplytheimpetusfortheneededprogram
changes

MAINTENANCEANDUSEOFAMOSQUITOCOLONYBYALOCALAGENCY

ElmerJKingsford

ButteCountyMosquitoAbatementDistrictOroville

ButteCountyhasmaintainedasmallmosquitocolony
forthepastthreeyearsWebeganwithasubcolonyof
parathionsusceptibleCulexpipiensobtainedfromthe
FresnoLaboratoryAfterdevelopingsomefinesseincaring
forthiscolonywethendevelopedourowncolonyofC
pipienscollectedfromalocalbreedingsourceOnceour
localcolonywasestablishedwediscontinuedtheCpipiens
subcolonyobtainedfromtheFresnoLaboratoryChance
contaminationofthesusceptiblecolonymadeitextremely
difficulttomaintaininthriftycondition

AnumberofAedessierrensiseggswereobtainedfromthe
FresnoLaboratoryinanattempttoestablishacolonyof
thisspeciesWehadratherpoorsuccessandthelarvaefrom
thefeweggsthatdidhatchdidnotsurvivebeyondthethird
instarHoweverafterfurthercorrespondencewithperson
nelattheFresnoLabrereadingwhatliteraturewehad
andafewideasessionsofourownwetriedagainThis
timewecollectedlarvaeandpupaefromoneofourlocal
sourcesOvipositionwasgoodbutagaintheegghatchwas
poorThefewindividualswedidmanagetoreartomatur
ityreproducedwellhowevertheproblemofgettingthose
eggstobreakdiapausewasstillpresentThiswasremedied
byraisingthepHofthehatchingmediumAfterseveral
weeksMissClevelandwhowasthenmylabassistantsug
gestedthatwesimulatetheusualleafmoldmediumwith
teaThissimplifiedourtechniqueUnderourconditions
Aedessierrensiseggshatchandthelarvaedevelopwellina
solutionof2000mloftapwaterlacedwith200to300
mlofstrongteaWehaveourownwellwatersupplyIn
thelarvalstageswefeedourcoloniesacommerciallypre
paredLaboratoryAnimalChowandreartheminwhite
enamaltraysTheadultsarefedonraisinsandsugarcubes
withwhitemiceasabloodmealsourceandkeptinonefoot
cubescreencagesWetriedaturkeyforbloodmealsource
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butmiceseemedasgoodandalotmorequietRearing
techniquescanbeobtainedfromtheliteratureandmost
labswillsharetheirknowledgeandexperiences

Manypeoplewhohavebeentovisitourfacilitiessay
Thisisinterestingbutwhatdoyoudowiththem Lets

nowconsiderthis
Theestablishmentandmaintenanceofamosquitocolony

suppliesinformationthatcanincreaseourknowledgeand
understandingofthespeciesinvolvedandperhapsevenof
mosquitoesingeneralThisinformationcanthenbeapplied
tofieldproblemswhereverandwheneverapplicableThe
developmentofourcolonieswasinitiatedbyourDistricts
needforthiskindofknowledgeaboutaparticularandgen
eralbioassayworkWedonotyethaveaproducingcolony
ofAnophelesfreeborni

Thedevelopmentofourfirstcolonyobtainedfromthe
FresnoLabaroseoutofaneedforadditionalexperience
atmaintainingacolonyandtheincreasingneedforabio
assaytoolofknownsusceptibilityTheexperiencegained
hasbeenofconsiderableuseAsabioassaytoolthecol
onyhasbeenusedtodetermineefficacyofswathwidths
andapplicationratesoftheDistrictssprayequipmentus
ingthemethodsoutlinedbyGilliesWomeldorfandWalsh
1968Whatappearedtobefieldfailuresandtheneedto
knowtheresponseofagivenuniformlyrearedpopulation
toaparticularchemicalbroughtaboutthedevelopmentof
ourothercoloniesWearecurrentlycompilingdatafrom

themusingthemodifiedWHOsystemasdevelopedbyper
sonneloftheBVC SWM

Ourcolonieshavebeenusedbyseveraloftheschoolsin
ourareaasasourceoflivematerialforclassroomdemon
strationsandteachingaidsTheeducationalvalueofour
coloniesisbecomingmoreapparentastherequestsforma
terialsandtoursincrease



Ibelievethatusefullnessandconsequentlythevalueof
themosquitocoloniestotheDistrictarelimitedonlyby
ourowningenuityandresourcefulness

LumberingisamajorindustryinnorthernCalifornia
TherearefourteentimberprocessingplantsintheShasta
MosquitoAbatementDistrictSixoftheseusepondsasa
meansofstoringandsortingLogsbeforeenteringthesaw
mill

Logpondshavelongbeenadifficultproblemforthe
ShastaMADThroughtheyearsmanymethodsofcontrol
havebeentriedAirsprayapplicationsbyfixedwingplanes
andbyhelicoptershavebeentriedSprayershavebeen
mountedinboatsandbargesWehaveevenhadthemen
walkonthelogscarryinghandsprayersordragginghoses
fromspraytanksonshoreOnecompanyeveninstalleda
sprinklersystemsimilartotheonesusedontheirlogdecks
overthepondinanattempttoachieveevendistributionof
theinsecticide

LogpondsinourareaprimarilyproduceCulexpeusbut
alsoconsiderablenumbersofCulextarsalisandCulexpip
iensoriginatefromthesesourcesSincemostoftheponds
arelocatedincloseproximitytoresidentialareasandsince
mostofourresidentscannottellthedifferencebetween

CulexpeusandCulextarsaliswefeelthatitisnecessary
tomaintainclosecontroloverallmosquitoproductionin
theseponds

Forthepastfewyearsthedistricthasbeentreatinglog
pondswithBAYTEXfenthionat01lbacreAlthough
fenthiongivesgoodlarvalkillretreatmentisnecessary
everyseventotendaysinthesummermonths

Duringthesummerof1970wedecidedtotreatalog
pondwithDURSBANtodetermineifwecouldgetlonger
lastingcontrolAcedarmillpondwaschosenThecon
centrationoforganicmaterialinthiswaterisextremely
highThepondwasmeasuredandwasfoundtohaveasur
faceareaof413acreswithanaveragedepthofsixfeet
Thepondisacontainedbodyofwaterwithnodischarge
intoanywaterway

AsufficientamountofDursbanconcentratetoachieve

afinalconcentrationinthepondof10ppbwaspouredinto
awatertruckcontaining550gallonsofwaterThisamount
ofwateriswhatwasdeterminedtobenecessarytoprovide
evencoverageofthesurfaceareaofthepond
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USEOFDURSBANFORMOSQUITOCONTROLINLOGPONDSINTHE

SHASTAMOSQUITOABATEMENTDISTRICT

WilliamCHazeleur

ShastaMosquitoAbatementDistrictRedding
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Thetruckwasprovidedbythemillandisnormallyused
forfirecontrolpurposesThetruckhasa1100gallonca
pacitytankandaslowrpm670highpressurePacific
pumpThepumpisoperatedat125poundspressuregiving
adischargeflowof11gallonsaminute

Thismixturewaspumpedfromthetruckthroughaone
inchdiameterhosemanuallymanipulatedbyamanThe
pondssurfacewascoveredwithfloatinglogsinadditionto
debrisintheformofwoodmossandbark

TheresultsarepresentedinTable1Inallcasesthema
jorityofmosquitolarvaewereallowedtodeveloptothe
thirdinstarbeforethepondwastreatedFirstinstarlarvae
appearedthreetofourdayspriortoeachtreatmentdate
ExampleThepondwastreatedJune161970andagain
July171970FirstinstarlarvaeappearedJuly131970
Thisis28daysfromtreatmenttoreinfestationor32days
fromtreatmenttotreatment

Table1LogpondtreatmentwithDursbanat20ppbin
theShastaMAD

TreatmentDate DaysBetweenTreatments

June161970

July171970

August181970

September161970

32days

33days

30days

Insummarywegotfourtofiveweeksofapparentresid
uallarvicidalactioninlogpondsusingDursbanat20ppb
Althoughmuchinformationislackingwefeelthatthere
sultsaresignificantandhopetogetmoredetailedinforma
tionnextyear



THEIMPACTOFMISCELLANEOUSARTHROPODSONMOSQUITOABATEMENT

JamesLMallars

SanJoaquinMosquitoAbatementDistrictStockton

Californiamosquitoabatementagenciesinrecentyears
haveexpandedtheirintereststoothermajorgroupsofin
sectsaffectingmanscomforthealthandwelfareThese
includeinvestigationsandcontrolofdomesticandbiting
fliesgnatswaspshornetsandaquaticmidges

Theexpansionofmetropolitanandsuburbanareasas
wellasadesireforincreasedserviceshasalsostimulateda

gencyscrutinyofmiscellaneousinsectproblemsMosquito
abatementagenciesinmanylocalitieshavedevelopedre
sponsibilityinthisareaforanumberofreasons
1Theagencyisprimarilyaserviceorganizationwhichre

tainsahighflexibilityofrapidreactiontoeventsand
problems

2OtherlocalagenciessuchastheAgriculturalCommission
erExtensionServiceorHealthDepartmentaretooof
tenoverwhelmedwithnternservices

3Publicrelationsareimprovedenhancinganatmosphere
ofdependabilityorreliability

4Alargesegmentofthepubliccannotaffordprivateser
vicestherebyiscompelledtoperformitsowncontrol
measures

5Localgovernmentaljurisdictionssuchascitycouncils
etcconceivetheagencyintrinsicallypredisposedto
specializedservices

6Certainprofessionalgroupsegphysiciansdeemitan
obligationtoexpandservices

SomeoftheseviewpointsarenowillustratedbelowA
resourcefuldermatologistinSanJoaquinCountyforex
ampledeterminesthatmanyofhispatientsaresuffering
fromanonmedicalproblembutmostlikelyaresponseto
anarthropodafflictionwhichhereferstotheMosquito
District

Inmanycasesthefindingsreveallightinfestationsof
fleasofwhichthepatientsareunawareorunabletodetect
Onewomanwassubjectedtofleabitesforanentireyear
beforedetectionMoreoftenfieldcontactwithfleaand
diverseinsectproblemsiefficaciousindeferencetoabro
chureortelephonecontactTworeasonsbecomeevident
Theproblemmayencompassanentireneighborhoodrequir
inginstructiontokeypeopletostimulateareacontrolThe
problemmaypresentcomplicationssuchascrackedsoil
etcrequiringselectivecontrolrecommendations

AnotherphysicianatlimesrequeststheDistricttopro
videlivecollectionsofmosquitoesorfleastoproduceanti
genforhighlyallergicpatientsOthercircumstancesinvolve
strawitchmitestropicalratmitesorotherparasiticmites
whichofteninvolveconsiderableinvestigationInafewin
stancesentomophobiaisinvolvedInotheruttancesbe
causeofpressuresandunfamiliaritywithmedicalarthropods
persecallsarereferredbyotherlocalagenciesInthisillu
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strationapersonsufferedfromacutedermatitisattributed
ahighpopulationofgnatsandfliesintheareaCloseex
aminationrevealedenormousnumbersoffreelivingmites
underthehouseandindustinadjacentshedscausingthe
dermatitis

Growthofsubdivisionsinthefringeareasofcitieshave
stimulatedinvasionsoffieldcricketschinchbugspreda
ciousanddarklinggroundbeetlesInourexperienceswith
fieldcricketsonecitycouncilrequestedtheDistricttoap
pearbeforethecounciltoofferanareawidesolutionThe
intentwastoinvolvetheDistrictincricketcontrolThe

Districtstatedtheproblemthecontrolbutindicatedthe
moreimportantentitythistypeofinsectproblemestab
lishesthatyoumusthelpyourselvesWithguidancethe
CityCouncildesignedabrochureoncricketswhichwasdis
seminatedtothelocalresidentsthroughtheCityEngineers
officeToeffectcontrolinacutecasestheCityEngineer
providedanefficientSevinapplepumicebaitorinstructed
theresidentofitsavailabilityApersonalizedservicewas
thusrepresentedonanindividualbasistoalargelocalized
problem

Additionalrequestsinvolvepantrypestsvarioushouse
holdinsectsearwigsspidersticksetcInallofthesein
volvementsprocedureislimitedtoansweringevaluating
andsuggestingspecificcontrolrecommendationstothere
questsDependingupontheinsectandtheseverityofthe
problemthehomeownerisreferredtothepestcontrolin
dustryinmanyinstances

FinallyaforethoughtisperhapsinorderInmanyof
theseinvolvementsdowerelatetothehomeownerthe
typesofsprayapplicatorsandtheirspecificoperation
Forexampleinoneencounteranindividualwasspraying
thewallsofhishousewithSevinforchinchbugs
FortunatelyalowtoxiccompoundwasinvolvedArecom
mendationbyphoneresultedintheconcentratepouring
outofthebottlesprayerontotheconcretedrivewaywhile
hewalkedcontinuouslythroughitinbarefeetDowecau
tiontheindividualtoavoiduseofindoorfaucetstoprevent
siphoningwhenusingabottlesprayerDoweverbally
stresstheimportanceofproperdisposalorstorageofthe
pesticidecontaineralthoughitappearsonthelabelDowe
emphasizetheproperdosageratesincemanypeoplecom
monlyreacttothepopularidea twoouncesisgood
sixouncesisbetter Doweevaluatethetotalsurroundings
forhazardsegpetbirdsfishsensitiveplantsandother
entities

Insummarythenmosquitoabatementagenciesare
broadeningtheiractivities Publicdemandforservices
knowledgeandtechniqueisforcingatrendWearetruly
evolvingintovectorcontroldistrictsAvectorinthis
senseimpliesanarthropodwhichtransmitsadiseaseor
parasiteoranorganismalientoourwelfareandimmediate
habitation



YELLOWJACKETCONTROLINCALIFORNIA

CalvinJRogers

SanMateoCountyMosquitoAbatementDistrictSanMateo

Overthepastdecadeyellowjacketproblemshavebecome
increasinglyprominentasourexpandingpopulationseeks
theenjoymentofferedbyoutdoorlivingandrecreation
Tomostastingisapainfulinterruptionoftheiractivities
buttohypersensitivepersonsastingpresentsaveryreal
dangerofphysicalharmandpossiblydeathYellowjackets
areparticularlytroublesometopublicandprivateoutdoor
recreationareasyouthcampsandschoolsThroughoutthe
stateseveralgroupsincludingtheUniversityofCalifornia
StateDepartmentofPublicHealthandatleastthree mos

quitoabatementdistrictsandonelocalhealthdepartment
areengagedinyellowjacketcontrolandstudyprogramsto
combatthisgrowingproblem

TwogroundnestingspeciesVespulapensylvanicaSaus
sureandVvulgarisLareofmajorconcernBothare
stronglyattractedtohumanfoodsatoutofdoormeals

Thenecessarystepsofcontrolevaluationandpopulation
samplinghavebeenfacilitatedbythedevelopmentofa
standardizedyellowjackettrapRogersandLauret1968

Acontrolmethodbaseduponyellowjacketfeeding
habitshasbeendevelopedwhereintoxicbaitisprovided
whichforagingadultscarrybacktothenestaslarvalfood
therebyeffectingcolonydestructionBaitstationsofsuit
abledesignaredispersedthroughouttheareatobe
controlled Severalbaitmaterialshavebeenusedin

cludingcookedgroundhorsemeatfishflavoredcatfood
cannedpettunagroundbeefliverandHawaiianPunch
fruitdrinkconcentrateTheproteinaceousbaitsareprefer
redbymostworkersTheinsecticideusedmustbeslowact
ingtoallowsufficienttimefortheadultstotransportthe
baittothenestanditmustnotrepeltheyellowjackets
Chlordanewettablepowderandmirexhavebeenusedsuc
cessfully Grantetal1968RoheandMadon1969
RuddockandRohe1968Kehetal1968Lewallen1968

Chemicalattractantsmaybeusedinconjunctionwith
butnotmixedintothetoxicbaitstoenhancetheeffec
tivenessofcontrolprogramsAmongthesefoundtobeef
fectiveare24 hexadienylbutyrateDavisetal1967
hyptylcrotonateWagnerandReierson1969pentylbut
rateRoheandMadon1969andhyptylbutrateunpub
lisheddata

Varioustypesofdispensershavebeendevelopedwhich
allowfreeaccesstotheyellowjacketswhileprotecting
birdscatsdogsothersmallanimalsandchildrenfromthe
toxicbaitGrantetal1968RuddockandRohe1968
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Individualnestsmaybedestroyedbychemicaltreatment
appliedthroughthenestopeningusingastandardhand
sprayerTheuseofprotectiveclothingcoverallsbeeveil
andglovesisrecommended

Theincreasingneedforbroadercoverageinregionalpro
gramsofintegratedcontrolinvolvingextensiveparkforest
andsuburbanareascoupledwiththecurrenttrendforin
secticiderestrictionindicatesadefinitenecessityforthede
velopmentofalternativecontrolapproaches Currently
directnestdestructionistheonlycontrolapproacheffective
againstotheryellowjacketspeciesespeciallytheaerialnes
torsleavingasignificantneedforstudyandcontroltech
nologyinthisfieldProgramsofinvestigationmustbecon
tinuedtoprovidetheinformationonyellowjacketbiology
habitsandbehaviorrequiredforthedevelopmentofnew
controltechniquespossiblyinvolvingbiologicalandnatural
isticproceduresinadditiontochemicalcontrol
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BLACKFLIESINTHESOUTHEASTMOSQUITOABATEMENTDISTRICT

FrankWPelsue

SoutheastMosquitoAbatementDistrictSouthGate

OneoftheentomologicalprogramsthattheSoutheast
MosquitoAbatementDistricthasbecomeinvolvedininre
centyearsisthecontrolofBlackFliesSimuliidaeBlack
FlieshavealwaysbeenpresentintheLosAngelesBasinin
thefoothillregionsbutonlyrecentlyhavetheybecomea
nuisance Withexpandingurbanizationresidentialareas
havemovedcloserandclosertonaturalstreamsinthefoot

hillsthusinvadingtheblackflyenvironmentUnfortun

atelyinsomeofthesestreamsbitingspeciesarepresent
andtheseareverydistressingtotheresidentslivingcloseto
thebreedingsites Fortunatelymostofthewaterin
streamscausingthemajorityoftheproblemsarecontrolled
bytheLosAngelesCountyFloodControlDistrictsoany
workdonebytheSoutheastMosquitoAbatementDistrictis
doneunderacontractwiththeCountyFloodControlDis
trict

In1968wehadourfirstencounterwithblackfliesoc
curringintheBigTujungaWashareaoftheSanFernando
ValleyAtthistimetheextentofthepopulationwassuch
thatchemicalcontrolmeasureswerenotnecessaryWerec
ommendedtotheFloodControlDistrictthatreductionof

thewaterflowwouldprobablytakecareoftheproblem
Fortunatelythestreamdriedupsobreedingwaseliminated
fortheremainderoftheseasonhoweverin1969thestory
wasquitedifferentWiththeincreasedrainfallandsnow
packallthedamswererelativelyfullsonowatercouldbe
storedThisleftthestreaminBigTujungaWashwithacon
tinuouswaterflowAccompanyingthiscontinuousflowof
waterwasatremendousbuildupofblackflylarvae

Atthistimeashutdownofthewaterwasimpossible
consequentlychemicalcontrolwaseffectedResultsof
thistreatmentwillbereportedlaterinthepaper

Duringthe1970seasonnoproblemsdevelopedinvolving
blackfliesintheDistrictaspopulationlevelsremainedbe
lowthenuisancethresholdHoweveroneproblemdevelop
edoutsidetheDistrictandwewerecalledinasconsultants

Theproblemwasratherunusualasitdevelopedinabotani
calgardeninaresidentialareaofthePalosVerdeHillsIn
theSouthcoastBotanicalGardensamanmadelakeand
streamwerecompletedMastyearDuringthesummera
tremendouslarvalpopulationofblackfliesbuiltupInthe
lakeandstreamavanishingspeciesoffishMojaveChub
SiphatelesmohavensisSnyderwasintroducedlastyear
TheSuperintendentoftheBotanicalGardenwantedtocon
troltheblackflieswithoutharmingthefishsowerecom
mendedatreatmentprogramthatwasverysuccessfulin
achievingthisend

IntheSoutheastMosquitoAbatementDistrictthefol
lowingspeciesofblackflieshavebeencollectedbythe
AuthorSimuliumvittatumZetterstedtSargusWilliston
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SvirgatumCoquillettStescorumStoneandBorehamS
canadenseHearleSaureumFriesandSpiperiDyarand
ShannonAlloftheabovespecieshavebeencollectedin
theBigTujungaWashareaoftheDistrictIn1968theonly
speciesapparentlycausinganytroublewasStescorum
AdultswerecollectedandobservedbitingIn1969ween
counteredalargeinfestationofblackfliesintheTujunga
WashandalsointheHansenDamSpillwayIntheseareas
onlySargusandSvittatumwerefoundWereceivedsev
eralbitingcomplaintsfromagolfcourseadjacenttothe
HansenDamSpillwaybutneveractuallyobservedwhich
specieswerebitingBothareasweretreatedwithABATE
attherateof05ppmflowedinforonehour

AnothersitewherewehavefoundblackfliesistheSan

GabrielRiverintheareaoftheWhittierNarrowsDamWe

havetakenonlytwospeciesinthisareanamelySvittatum
andSvirgatumIn1970amoderateinfestationwasob
servedhowevernoreportsofanybitingwerereceived

TheinfestationofSvittatumattheSouthcoastBotani

calGardenwaseffectivelycontrolledusingABATEatthe
rateof01ppmwithnoharmtotheMojaveChubobserved

ControlofblackfliesbytheSoutheastMosquitoAbate
mentDistrictiseffectedonlyonanasneededbasiswhen
thepopulationlevelexceedsthenuisancethresholdOur
firstchoiceforcontroliswatermanagementhoweverif
thewatercannotbemanagedeffectivelytheonlyotheral
ternativeischemicalcontrolInmostcasesifcontrolis
necessarychemicalcontrolisthemosteffectivemethodto
useThelarvalstageisthemostvulnerabletocontrolso
timingisimportantThepupalstagedoesnotseemtobe
affectedbyinsecticidesatconcentrationslethaltolarvaeso
twoormoretreatmentsmaybenecessaryifthereisahigh
pupalpopulationaswell

Theinsecticidesreportedintheliteratureasbeingeffec
tiveagainstblackfliesareasfollowsDDTTDEdieldrin
parathionfenthionCarbarylmethoxychlorandABATE
OftheinsecticideslistedABATEprovidessuitablecontrol
ofblackflylarvaewhileapparentlynotaffectingnontarget
organismsatthedosagesdescribedOfcourseAbateisa
nonpersistentinsecticidewhichhelpstoprotecttheen
vironment
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ManyCaliforniamosquitocontrolagencieshaveincluded
midgeChironomidaecontrolintotheirexpandingvector
controlprogramsTheseinsectsarenotknowntobevec
torsofdiseasesbutasadultscloselyresemblemosquitoes
withoutbloodsuckingmouthpartsTheprimaryreasonfor
developingmidgecontrolprogramsistoreducethechiron
omidproductionwhichmaybeacauseofdiscomforteco
nomiclossandevenmentalanguishtoourcommunities

Midgeproblemshaveundoubtedlybeentroublesometo
peopleformanyyearsbutonlyduringthepast1015years
hasintensifiedcontrolbeenpracticedItwouldbeeasyto
blamemanforthemidgeproblemsinceitcameaboutwith
thegreatinfluxofpeoplecausingthedevelopmentofsub
divisionsandnewcitiesFrequentlysurroundingaquatic
sourcesbecomeoverloadedwithorganicmaterialsandcre
ateanimbalanceintheenvironmentalevolutionnecessary

topreventnuisancepotentialsNeighborhoodswithheavy
infestationsofmidgeshaveexpressedtheneedoftenloud
lyforcontrolofthesepestsSomeuniversitiesthestate
andcountyhealthdepartmentsandmosquitocontrolagen
cieshaveundertakenstudiestodevelopsuccessfulmaterials
andcontrolmethods

Significantnuisanceproblemsdooccurinurbanandsub
urbanareasthroughoutCaliforniaWhitseletal1963es
peciallysincethesepestsarereadilyattractedtolightsof
nearbyhousingdevelopmentsandindustryMidgeswill
congregateonshrubberydoorscreensundereavesandon
thewallsofhousesLargenumbersofchironomidsarevery
annoyingtopeoplebecausetheylimittheirfreedomtoen
joymanyoutdooractivitiesfromabackyardbarbecuetoa
dayonthebeachBesidesdiscomfortmidgeshavebeen
knowntocauseeconomiclossesTheyhavedisruptedthe
manufactureofpaintandplasticproductsBay1964land
edonfreshlypaintedsurfacesrequiringadditionalcoats
ofpaintobscuredmotoristsvisionandstainedbedding
hangingoutdoorsMezger1967Forreasonssuchasthese
someagencieshavemetthedemandsorneedsformidge
controlexpressedbythepeoplewhomtheyserve

Areaswhicharetherecipientofinflowwatersrichin
nitrogenandphosphorousfrequentlyhaveheavymidgepro
ductionMagy1968Thelarvalhabitatsconsistofmuddy
substratesalgalmatsandsubmergedvegetationNatural
waterbodiesarecapableofmidgeproductionbythem
selvesbutmanmadewaterdevelopmentshaveenhanced
theproblemThemorecommonmidgeproductionsources
arerainfalldepressionsSanMateoMADfreshwaterlakes
ditchesrecreationallakesMagy1968sewageoxidation
pondsfloodcontrolchannelsOrangeCoMADreservoirs
waterstabilizationlagoonsSanJoaquinMADetcThese
sourcesserveashabitatsformorethan150midgespecies
foundinCaliforniaGrodhaus1968IntheSanMateo

MIDGECONTROLINCALIFORNIA

CharlesPHansen

SanMateoCountyMosquitoAbatementDistrictBurlingame
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CountyMADthereareeighttotenspeciesknowntooccur
thatexceedtheannoyancethreshold

Manymaterialsandapproacheshavebeenusedtocontrol
chironomidsinCaliforniaoverthepast1015yearsSome
approachesnotedarenaturalisticcontrolusingcarpMezger
1967Kimball1968engineeringrecommendationsfor
designandoperationofmanmadelakesMagy1968
quickbreakingphosphateemulsionsBrumbaughandMal
lars1968granulartreatmentusingABATEandBaytex
at1Barnes1969andinjectionofDursban4
lbemulsifiableconcentrateintofloodcontrolchannels

Thompsonetal1970CurrentlymanyCaliforniamos
quitocontrolagenciessuccessfullyuseeitherAbateBaytex
orDursbaninthegranularform

Thepurposeofthispaperwastopresentanoverallpic
tureofCaliforniamidgeproblemsindiversegeographical
areasandareviewofsomemethodstoeliminatetheprob

lemsManyCaliforniamosquitocontrolagencieshaveseen
theneedforexpansionintootherentomologicalprograms
andthosedistrictshavingnewlydevelopedrecreationalare
asintensifiedurbanizationetcwillberequiredtoplace
midgecontrolatthetopofthelistwhentheyexpandtheir
scopeofvectorcontrol
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EDUCATIONALASPECTSOFMOSQUITOCONTROL

GilbertLChallet

OrangeCountyMosquitoAbatementDistrictSantaAna

Publiceducationisanintegralpartofthemosquitocon
trolprogramintheOrangeCountyMosquitoAbatement
DistrictThisDistrictdevotesmanymanhoursmaterials
andmoniestothistaskThepubliceducationprogram
whiledistinctinmanywaysfromourcontroloperations
andabatementprogramsalsoisaprimarypartoftheseop
erations

Oureducationalprogramisbasedonentomologicalinfor
mationaboutmosquitoesaswellasotherinsectsthegen
eralpubliccommonlymistakesformosquitoesItisourob
jectiveconsistentlytoinformthepubliconhowandwhere
mosquitoesbreedandwhateachpersoncandotoprevent
apublicnuisanceonhispropertyItistheresponsibility
ofthevectorecologisttopreparethisbasicinformationfor
presentationtothepublicbyeveryDistrictemployeeand
througheveryavailablechannelofcommunicationatevery
availableopportunity

EDUCATIONBYEMPLOYEECONTACT

DirectcommunicationstotheresidentbytheDistrict
employeesisconsideredmosteffectiveTheindividuals
annoyancefrommosquitoesorotherinsectscanbeob
servedandevaluatedbythemosquitocontroloperators
Inthecaseofactualorpotentialbreedingsourcesonpri
vatepropertycontrolandabatementmeasurescanbe

workedoutimmediatelywithmutualsatisfactionEffec
tiveacceptancebythepublichoweverdependsuponawell
trainedandinformedmosquitocontroloperatorAcontin
uousinformalinservicetrainingisrequiredtokeeptheop
eratorinformedonallphasesoftheDistrictsabatementand
controlprogramaswellasondevelopmentsinmosquito
controlmethodspesticidesandequipmentWritteninfor
mationandvisualaidsdesignedforpublicunderstandingare
thefoundationforoureducationalprogramOrangeCoun
tyhasdevelopedfourbasicinformationalsourcesoneor
moreofwhicharegiventoeachpersoncontactedbythe
mosquitocontroloperator 1theDistrictpamphlet
WhereToLook WhatToDoforallpersonscontacted
2ReporttoServiceRequesterforallpersonswhohave
requestedtheDistrictforhelpinlocatingandabatingan
annoyancefrommosquitoes3ReporttoHouseholder
forallpersonswhosepremiseswereinspectedonahouse
tohousebasistolocateunknownsourcesinaneighbor
hoodwhereexcessivemosquitoannoyancehadbeenre
portedand4PestControlBulletinsNo1thru23
whicharegiventopersonswhohaverequestedinformation
onacommonhouseholdpestorwhohavemistakenanoth
erinsectforamosquito

PamphletTheforemosttoolinourpubliceducation
programisourDistrictpamphletThispamphletisgivento
eachpersoncontactedonaservicerequestwhetheranindi
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vidualhomeownerarepresentativeofanotherpublicagency
oranyonecomingtotheofficeTheyaresuppliedtoeach
cityhallinOrangeCountyTheyareincludedinthemos
quitostudykitwhichwillbedescribedlater

Thepamphletdescribesfortheurbanpropertyowner
whatheshouldlookforandwhatheshoulddotoprevent
mosquitobreedingItgivesaminimumoffactsaboutthe
lifehistoryofthemosquitoAlsoincludedisinformation
onaquaticmidgesChironomidaesincetheOrangeCounty
MosquitoAbatementDistrictisauthorizedtocontrolthese

pestsThereisashortparagraphontheuseofmosquito
fishandalsoasectiononOrangeCountyMosquitoAbate
mentDistrictpolicyonmosquitocontrolAdministration
oftheDistrictisonthelastpageandincludedaretheTrus
teesnamesandwhichjurisdictiontheyrepresentDisplayed
prominentlyonbothfrontandbackisthephonenumber
forOrangeCountyMosquitoAbatementDistrict

ReporttoServiceRequesterThisreportisleftwiththe
personinitiatingtheservicerequestalongwithapamphlet
Ittellswhattheinspectionhasrevealedastothecauseof
therequest

Thefirstsectiontellswhatwehavefoundonthepremis
esandwhatwehavedonetopreventacontinuingpublic
nuisanceIncludedisareferencetothepamphletthatin
dicateswhattheservicerequestermaydotopreventmos
quitobreeding

Secondlyifwecannotfindthesourceontheirpremises
wethensayinwhattypeofsourceintheneighborhoodwe
foundmosquitobreedingorthatwehavenotfoundbreed
ingandwillcontinuetoinspecttheneighborhood

Thenextsectionindicateswhatmosquitolikeinsectwas
foundaroundthehomeandwhattheDistrictcandoabout

thisinsectIftheyarechironomidmidgesweareauthor
izedtocontroltheseinsectsbutnotothers

Thereisaplaceforcommentsandthesignatureofthe
operatordateandtime

ReporttoHouseholderThisreportisleftonapremises
thathasbeeninspectedformosquitobreedingItcanbein
sertedintothepamphletandbothleftwiththehouse
holder

Thisreporttellswhetherornotmosquitobreedinghas
beenfoundandwhereitwasfoundIfmosquitobreeding
wasfoundwestatewhatifanyactionhasbeentakenby
theDistrict

Thenextsectionasksthatthehouseholdercorrectthe
breedingsituationandrefershimtothepamphletforin
structionsAlongwiththisthereisroomforanywritten
instructionsorcomments

Thisisfollowedbyspaceforsignatureofoperatordate
andtime

PestControlBulletinsToanswerquestionsbyservice



requestersandtelephoneinquiriesonotherinsectsandhow
tocontrolthemOrangeCountyMosquitoAbatementDis
trictandseveralotheragencieswithinOrangeCountyde
lopedaPestControlBulletinseriesThesebulletinsconsist
ofaonesheetdescriptionhabitsandcontrolmethodsof23
ofthemostcommonpestsencounteredbythehomeowner
ThesehavebeenusefultotheDistrictinsavingtimeofthe
operatorthatisaskedthequestioninthefieldandtheVec
torEcologiststimeonthetelephoneexplainingthesein
sectshabitstohomeownersIthasprovidedouroperators
withidentificationmaterialsinthefieldatthetimetheyare
neededThebulletinsprovideallagencieswithconsistent
recommendationsapprovedbytheUniversityofCalifornia
andtheUSDAAlsotheysaveswitchingofphonecallsfrom
agencytoagencyforananswerwhichisverydisconcert
ingtothepublicAtthefirstcallwecantakethepersons
nameandgetthebulletininthemailsothatitwillarrive
thenextdayandprovidereferenceforcontrolmethods

EDUCATIONTHROUGHTHESCHOOLS

TheVectorEcologistisresponsiblefordevelopingco
ordinatingandcarryingouttheDistrictseducationalpro
gramthroughtheschoolsbothpublicandprivateSince
OrangeCountyhas491primaryandsecondaryschoolsper
sonalappearancesarenolongerpossibleSpeakingengage
mentsareacceptedhoweverfromtheeightcollegesand
fromspecialclasses

MosquitoStudyKitProgramSometwelveyearsago
whenrequestsfromschoolsfortalksonmosquitoesbecame
toonumeroustheDistrictdevelopedanumberofmosquito
studykitsforloandirectlytoclassroomteachersforaper
iodofoneweekTheclassroomuseofmosquitolarvae
servedtwopurposesThedevelopmentoftheaquaticstages
topupaandadultdemonstratedtypicalmetamorphosisand
thatmosquitofishGambusiaaffinisareveryeffectivepre
datorsofmosquitolarvaeTheuseofthestudykitalso
servedthepurposeofhelpingthestudentslearnhowand
wheremosquitoesbreedTheDistrictseducationalobjec
tivewasmetifthestudentlearnedthatmosquitoeswill
breedincontainersholdingwaterforaweekorsoandthat
dumpingthewaterandremovingthecontainersprevent
mosquitobreedingAlsothattheuseofmosquitofishin
ornamentalpondsandhorsetroughswouldpreventmos
quitoesEnoughpamphletsareincludedwiththestudykit
tosupplyonetoeachstudenttotakehomeforhisparents
perusal

Thekitcontainsthreepintjarsforlivespecimensof
mosquitolarvaemosquitopupaeandmosquitofishAlso
includedaretwovialsoneformosquitoeggraftsandone
fordeadadultmosquitoesTwosmallbeakersforrearing
andonesmallhandmagnifiermakeuptheremainderofthe
kitAllofthesecontentsareinaneasycarrycase

Anotherpartofthekitistheprintedmatterwhichin
cludesthefollowing
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1Instructionsforuseofthekit

2Schematicdrawingsoftheeggraftlarvapupaandadult
3ReprintofanarticleonOCMAD
4UniversityofCaliforniaCircularNo439Mosquito

ControlontheFarm

5BureauofVectorControlBulletinVC1onmosquito
control

6SynopsisoffilmTheMosquito

WeincludeatwelveminutefilmtitledTheMosquitodis
tributedbyEncyclopediaBritannicaFilms

SpeakingSincespeakingengagementshavebeenlimit
edwehaveacceptedonlyfourin1970Thesehavebeen
1atalkonmosquitocontroltofiveclassesatTroyHigh
SchoolinFullertononApril221970EarthDay2a
talkonmosquitocontrolandpesticidestotheFrontiersin
BiologyClassatGoldenWestCollegeinHuntingtonBeach
3atSantiagoSchoolinSantaAnaapresentationonmos
quitocontroltoagiftedclassof5thand6thgradersfrom
thewholeschooldistrictand4ayearlyvisittoOrange
CoastCollegeforapresentationonmosquitocontroljob
opportunitiesinmosquitoabatementandpesticidestothe
IntroductiontoAgricultureClass

TosupplementourpresentationstheDistricthasdevel
opeda35mmslideseriesof40picturesshowingtypicalop
erationsandsourcesThisseriescanbesupplementedand
changedaccordingtotheneedsoftheexpectedaudience

COMMUNITYPROGRAMS

Wehaveparticipatedinvariousfairsthroughoutthe
CountyTheDistricthasdevelopedadisplayforthispur
poseandithasworkedoutmorethansatifactorily

TheDistrictManageracceptsallrequeststospeakatser
viceclubmeetingsThesespeakingengagementsareusually
gearedtowardthecommunityinwhichitisheldAnother
aspectofeducationcomesinatthispointbecauseOrange
CountyMosquitoAbatementDistricthasapolicytodocu
mentmanyaspectsofitsoperationthroughphotographs
Thesephotographsareusedinpresentationtotheseservice
groupsbecausewecanshowthemsourcesinthereown

communitythattheycanreadilyidentify
TheVectorEcologistworkswiththe4Hprogramon

EntomologysponsoredbytheUniversityofCaliforniaAg
riculturalExtensionServiceWehavetrainingsessionsfor
4HparticipantsinthisprogramThesetrainingsessions
provideentomologicalfactsonmosquitocontrolTheVec
torEcologistalsoassiststhe4Hprogrambyprovidingjudg
ingofentomologicalexhibitsattheCountyFair

Therearemanyprogramsinthecommunitysuchas4H
inwhichfactsaboutmosquitoesandmosquitocontrolcan
beusedasaneducationalprocessWefeelthatourmostef
fectiveeducationiswiththeyoungpeople



FLITANDOURCHANGINGTIMES APILOTSVIEW

FloydKing

TurlockMosquitoAbatementDistrictTurlock

Toamosquitocontrolpilotchangeistime inmany
casesprecioustimeTheinconvenienceofhavingtousesev
eralinsecticidestakesprecioustimeifthechemicalsarenot
compatibleThedrainingandflushingoftheairplanesdis
persalsystemscreatesproblemsindisposingoftheflushed
materialifonecannottaketimetoflyitout

AsamosquitocontrolpilotontheAircraftCommittee
Iamtoinformyouofthepilotsviewsofchangeandthe
useofoneofourlatestaerialweapons FLITMLO

Problemsarisewiththeuseofeachdifferentchemical
Someareeasilysolvedotherstakeahighdegreeofingenui
tyAsthepastshowsadispersalmethodhasbeenworked
outforeverychemicalusedalthoughinsomecasesresults
havenotalwaysbeenasgreatasdesiredManythingscon
tributetothedegreeofeffectachemicalobtainslowmax
imumtoxicityallowedstabilityinitscarrierevaporation
windeffectandlastbutnotleastpilotage

LastseasonbroughttousFLITThusbegananinter
estingbitofexperimentationGoneweretheproblemsof
maximumtoxicityandstabilitybutmagnifiedintheirplace
werewindeffectandagreaterconcentrationbythepilot

Itallbegannaturallyduringthebusiestpartofoursea
sonAtoneareainourDistrictallotherchemicalsfailed
us Thelarvaehadbecomesotoughandimmunethey
weredrinkingoursprayandaskingforolivesAboutthat
timeHumbleOilCompanyrepresentativeswerelookingfor
testinggroundsandwehadthemSincethisisapilots
viewreportIwontgetintoeverytechnicaldetailbutwill
coverageneraldescriptionofthetests

OnanafternooninlateSeptemberImetwithGV
ChambersandBillGordonfromEssoResearchandEngi
neeringCompanyandranacalibrationusingourexisting
nozzlesCalibratingfororegallonperacreweuseda40
footswathThistestingwasmadeusingaPiperPawnee
235C

Thenextmorningflyingovera40acrefieldspraying
halfatonegallonperacreandhalfattwogallonsperacre
byhalvingtheswathwebecameacquaintedwiththeprob
lemsweweretohave

CalmaircoupledwiththelightnessofFLITcoatedmy
windshieldsovisibilitywasnearzeroAdelayedturna
roundontheendofthefieldhelpedclearthewindshield
byairblastandevaporationWithinashorttimeIlearned
thattheclearingonlyhappenedifthewindshieldhadbeen
freshlycleanedAfterpickingupbugsanddustitwould
nolongerclearoffbyitselfHadwipingviaasidewin
dowporthelpedhowevertheabrasionsonmyarm
causedbythewindpushingitbackagainstthesharpplastic
pointedoutthefactthatthatwasnttoopracticalordesir
ableawaytocleanit
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Agoodlightsteadybreezeandworkingcrosswindhelped
keeptheFLIToffthewindshieldHoweverwedidntal
wayshaveidealconditionsandvisibilityformebecauseof
theoilfilmGilChambersandBillGordonwereflagging
thefieldandtakingphotosofthesprayastheplanepassed
directlyoverthem

Atthestartwecompletelyflushedanddriedtheair
craftspraysystembeforeloadingwithFLITsothatwe
couldcalibratemorecloselybyavoidinganychanceof
clabberingoftheoilandwaterThefirstfewdrumsofFLIT
werewithoutanytypeofemulsifierOncewestartedusing
itwithemulsifieraddedallthatwasrequiredtoreadythe
planewastodrainthehopperandwinddrivenpumpIn
stallingaquickdraininthepumpsimplifiedtheprocess
Afterloadingandtakeofftheboomscouldthenbecleared
whileferrying Revertingbacktoanotherchemicalwas
onlyamatterofloadingupevenwith20gallonsofFLIT
inthehoppertherewerenoclabberingproblemsandasbe
foretheboomscouldbeclearedwhileferrying

Testsweremadetodetermineasuitableattitudeforap
plicationdriftandrecoveryMostrunsweremadewitha
40footswathand10feetofaltitudeTherecoveryrateran
about80percentonopencontainersandplatesWewere
limitedbytimesowerenotabletochecktoowellonthe

penetrationofheavyfoliageAfairpatternandrecovery
showeduponafewtestrunsatpowerlineheightsFurther
testingwillbeneededtocheckthefeasibilityofworkingat
thatheight Windbecameaproblemover8mphwhen
steadybutgustinessatspeedsevenlessthanthatcaused
greaterproblemsAsteadybreezecouldbeusedtoanad
vantagebutgustscouldshootthepatterntopeices

Becauseofitspeculiarworkingactiondropletsizeisof
greatimportanceToosmallandlightadropletanditwill
stayairborneanddrifttoofarpastthetargetIftoolarge
andheavyitwillpenetratethewatertoodeeplyandfailto
spreadonthesurfaceasisnecessaryforitstypeofaction
Using12teejetnozzleswithD8orificesandNo45hollow
coneswirlplatesand23poundspressure agooddroplet
sizewasobtainedwhichgaveusonegallonperacrePlace
mentofnozzlesseemedtobeasemiminoritemOnenoz
zleatthesideofthefuselageone24inchesoutfromthat
andfournozzles32inchesaparttothetipoftheboom
producedawellfilledandevenpattern

Ourtestfieldswerefrom40to200acresinsizeThey
wereroughunimprovedfloodirrigatedpastureswithone
leveledpastureincludedSpeciesofmosquitolarvaewere
CulextarsalisandAedesnigromaculisTheeasieststagesto
killwerefourthinstarandpupaewiththirdsalittleharder
secondandfirstinstarprogressivelysoThisrequiresaclos
erwatchonthelarvaetobeabletopinpointthecorrect
timetospray



ForthepilotthemajorsetupforusingFLITwouldbe
toworkoutsomekindofsystemforwashingthewindshield
inflightItdoeswashoffveryeasilyWiththetalentand
ingenuitywehaveinthisAssociationasolutionofsorts
shouldbefairlyeasytocomeby

Latestageoflarvaehightemperaturesandwindareall
happeningswhiletheplaneisbeingchangedfromonechem
icaltoanothereachonebeinganenemytosuccessful
sprayingUnfortunatelywecannotpickoneeasychemical
toworkwithandexpectittodoallthatwewant

PROGRESSREPORTONAIRCRAFTANDGROUNDCHEMICALAPPLICATIONSTUDIESFOR

MOSQUITOCONTROL

NormanBAkessonReidBorgwardtandWesleyEYates

AgriculturalEngineeringDepartmentUniversityofCaliforniaDavis

Wehavecontinuedourworkonchemicalapplicationsfor
vectorcontroloperatingbothgroundaerosolmachinesand
aircraftforaseriesoftestrunsduring1970

WeparticipatedinanextensiveprogramwiththeColusa
MosquitoAbatementDistricttheBureauofVectorControl
andSolidWasteManagementandotherStateandUniver
sitygroupsOurprinciplecontributiontotheworkwasin
connectionwith1swathspraydistributionpatterns2
microweatherconsiderationsandaerialdistributiondown

windTheswathpatternstudieswereconductedbyDonJ
WomeldorfandPatriciaAGilliesandusedbiologicalanaly
sistechniques

ThreeseriesoflargescaleapplicationsweremadeinJune
JulyandAugustprimarilyforlarvalcontrolinricefields
Dursbanwasusedatratesof0011to0025pound

activeingredientperacreinsolutionsvaryingfromstraight
technical0025lbacreat16fluidouncesperacreto
variousdilutionswithpolypropyleneglycolatthesameto
talrateof16fluidouncesperacreApproximately30000
acresweresprayedeachmonth

Thelarvalcontrolwasexcellentonthefirsttreatment
butdecreasedconsiderablyinthesecondandthirdruns
Therecoveriesbybioassayandfromonerunusingplastic
sheetsandgaschromatographyshowedthattheamounts
ofDursbancaughtinthelasttworunsalsodecreased
considerably

SamplesoffalloutandairborneDursbanwerecollect
eduptotenmilesdownwindfromthetreatedareasbutair
levelswerelowandwhenusinganonevaporativeformula
tionandamediumatomizationsprayofapproximately200
micronVMDvolumemediandiameterthedownwind
contaminationwasnotexcessiveFlighttimeswereordi
narilyintheeveningundertemperatureinversionconditions
andrelativelylowwindsTestsshowedthatbyflyingthe
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Wewillhavetolivewithourchangesimprovingeach
systemtoworkwellwitheverychemicalinourarsenal
Theproblemsarealwayspresentbutatleastnotalwaysin
surmountableWecanputouraircraftintherightspotat
therighttimeintherightwaybutsendingthechemical
fromtheplanetothegroundtogettherequiredkillde
pendsentirelyontherightdispersalsystemSoaschanges
oftimegoonwethepilotswillcontinuetouseagreat
dealofourtimechangingtilthatelusivedaycomeswhen
onegreatinsecticideorwhateverwilldoallwerequire

Pawneeaircraftat50to100feetelevationandusingD225
SPRAYINGSYSTEMSnozzlesdirecteddownwardand
operatedat70poundspersquareinchpressureswathsof
600to700feetcouldsafelybetaken

FlightcostsaloneaccordingtoKennethWhitesellMan
ageroftheColusaMosquitoAbatementDistrictaveraged
aroundtwoandonehalfcentsperacreThecostofDurs
banwasaround10centsperacreat00125poundper
acre

Furtheraircrafttechnicallowvolumerunsweremadeat
BakersfieldwithaCallAiraircraftusing800067and80005
typefannozzlesdirecteddownwardat40poundspersquare
inchThedownwindtransportfromthe80005nozzlesin
dicatedafalloutlevelofaround100microgramsftat165
feetdroppingtoabout10microgramsat1000feetTheair
bornelevelsstartedat660feetshowed20microgramsper
filterandstayedhighat11microgramspertotalfiltersam
pleatonehalfmileComparisonwithtwotypesofground
rigaerosolgeneratorsshowedtheaircraftlowvolumedown
winddriftevenflyingat10feetheightgavehigherdown
winddepositsthanthegroundrigsLittledifferencewasto
beseenbetweentheFortBelvoirtypeaerosolgeneratorand
thetwinfluidCaliforniaBlowerrig Forexamplethe
downwinddepositfromtheaerosolgeneratorgave50to70
microgramsftat165feetdroppedto312to4micrograms
ftatonefourthmileandto1hto2microgramsftat
onehalfmileTheairsampleswere40to15micrograms
pertotalfilterfortheBelvoirandCaliforniaBlowerrigre
spectivelyat165feetbutthesedroppedtonearlythesame
levelsofabout11microgramsfilteratonefourthmileand

to5microgramsfilterat mileNoevaluationofmos

quitocontrolwasmadeontheBakersfieldrunsbutacheck
ofthegeneralinsectpredatorpopulationshowedsignifi
canteffectsonthesetohmile



56

GroundrigaerosolrunswerealsomadeatCorcoranus
ingbacillusandvirusspraysinnonevaporativecottonseed
oilcarriers Thefirstserieswasrunusingvirusapplied
downwindwiththeBelvoircoldaerosolgeneratorwhilethe
secondserieswasrunusingourmodifiedCalBlowerwith
threetwinfluidnozzlesandwiththebacillusTHURICIDE

Bothdyeandbiologicalactivitytestsweremadedownwind
to mileInthecaseofthedyetheBelvoiraerosolma
chinegavedownwindlevelsofdeposit10to40timesthat
oftheCalBlowerTheweatherwassignificantlydifferent
fortheserunswithastronginversionfortheBelvoirrun
andanearneutralorlapseturbulentweatherfortheCal
BlowerrunTheactivebacillusdataontheCalBlowerrun

showapeakofdepositatabout300feetfallingbacktoh
thislevelat600feetbatcontinuingdownwindatabout
thesamelevelonehalfrile

Thusitwouldappearthateitherofthecoldaerosolgen
eratorswilleffectivelycoverasignificantswathof700to
1000feetbysimplyapplyingthematerialontheupwind
sideofthefieldandallowingittodriftanddepositacross
thecropThiscanhavegreatsignificancetothemosquito
controldistrictswhomightusetheaerosolmachinetoad

INSECTICIDESUSCEPTIBILITYOFMOSQUITOESINCALIFORNIA
STATUSOFRESISTANCEANDINTERPRETATIONTHROUGH1970

BureauofVectorControland

DonJWomeldorfPatriciaAGilliesandKathleenEWhite

Organophosphorusinsecticideresistancebecomingpro
gressivelyworsesinceitsfirstdetectioninCulextarsalis
CoquillettGjullinandIsaak1957andinAedesnigromac
ulisLudlowLewallenandBrawley1958nowextendsto
allavailableorganophosphoruscompoundsincertainareas
OtherspeciesarealsoinvolvedThispapersummarizesthe
resistanceproblemasitispresentlyunderstoodcomments
uponinterpretationoflaboratorydataandbrieflyreviews
theoutlookforpresentandpotentialalternativematerials

MosquitolarvaeweretestedintheCaliforniaresistance
surveillanceprogramasdescribedbyGilliesandWomeldorf
1968Laboratorydatawerecomparedwithfieldobserva
tionstoaidininterpretationOnlythosedatadevelopedin
thecomputerizedprobitanalysisprogramincorporatedinto
theresistancesurveillanceprogramareincludedinthisre
port

CURRENTSTATUS

Instancesofhighorganophosphorustolerancewerelisted
byWomeldorfetal19661968forlarvaeoffivemosqui
tospeciesTable1summarizesbyyearoffirstlaboratory
confirmationadditionstothelistsThecriteriaapplied
arlierareagainusedthepopulationmeanlethalconcen

vantageforbothlarvaeandadultcontrolincertainspecific
areaswherewinddriftandtemperatureinversionweather
canbeusedtokeepthematerialclosetotheground

Itappearsfromthesetestsaswellasfromcontrolled
dropsizetestsinaclosedroomthattheBelvoirnozzlecan
producedropsassmallas7microgramsVMDwhiletheCal
Blowerseemstobelimitedtoabout25microgramsVMDat
thesameflowrateThedropsizefromtheCalBlowerma
chineisgreatlyaffectedbytheflowrateandinorderto
produceaveryfineaerosoltheflowratemustbesmallper
nozzleataround1520millilitersperminuteInordertoget
asufficientvolumeforawideswaththeremustthenbesev

eralnozzlesusedwiththismachineHowevertheBelvoir

nozzleisnotasflowratesensitiveandshowed7micrograms
VMDat15mlminand11microgramsat133mlminSev
eralothertypesofatomizingnozzleswillbeexaminedthis
seasontoseeifahighefficiencycoldaerosoldevicecanbe
foundwhichwillnotrequirethehighenergydemandsof
thepresentatomizersystemsItisalsoanticipatedthatfur
therstudieswillbemadeonswathandtotaldistributionre

coveryfromaerialspraysparticularlyinrelationtolowvol
umelowevaporativematerials

SolidWasteManagementDeptofPublicHealthCalifornia

trationLCexceeded0005partspermillionppmpar
athionmethylparathionorfenthionor01ppmmala
thionThehighestlevelfortheyearofdetectionisinclud
ed

Table2summarizesdetectedhighorganophosphorustol
erancetodateTheabsenceofanindicationofresistance

maymeansimplythatithasnotyetbeendeterminednot
thatitdoesnotexist

Aedesnigromaculiscontinuestobethemostheavily
pressuredmosquitointheCentralValleyHighfenthionre
sistanceisrelatedtoseverecrosstoleranceextendingto
otherorganophosphorusmaterialsGilliesetal1967Schae
ferandWilder1970aBythecloseofthe1970seasonre
sistanceagainstallavailableorganophosphoruslarvicides
wasevidentinthreeareasthecentralSanJoaquinValley
principallyKingsandTularecountiesthenorthernSan
JoaquinValleyStanislausCountyandthecentralSacra
mentoValleymainlyButteSutterandYubacounties
Examplesofthemagnitudeofextremeresistancearegiven
inTable3InmostoftherestoftheCentralValleyresi
stancehasbeenincreasinginextentandinmagnitude

Inadditiontothelarvalcontrolproblemsadultshave
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beenshowntoberesistantagainstorganophosphoruses
WilderandSchaefer1969anderraticresultshavebeen
experiencedbyseveralmosquitocontrolagenciesusingpro
poxurBAYGONWehavenottestedadultsbutthere
sultsofseveraltestsperformeduponlarvaeofvariousde
greesoforganophosphorusresistancearelistedinTable4

AedesmelanimonDyardiscussedbyGilliesetal1971
continuestobenearlyunaffectedbyorganophosphorusre
sistancefromtheoperationalpointofviewbutappears
rathertonormallyexhibitrelativelyhightoleranceSeveral
collectionsinthesummariesbyWomeldorfetal1966
1968wereincorrectlyincludedAreviewoftheoriginal
datashowsthatpupationandmixturesofspeciesinvalidat
edtheresultsThelistingsinTables1and2arecorrectand
replacethoseofthe1966and1968papers

Culextarsalisexhibitsthemostdramaticrecentincrease

inresistanceofallCalifornianspeciesInmid1969severe
lyorganophosphorusresistantpopulationsweredetectedin
KingsCountyBytheendoftheyeartheproblemhad
beenfoundtoextendtoagenciesfromKerntoFresno
countiesGeorghiouetal1969SchaeferandWilder1970b
Mullaetal1970GilliesandWomeldorf1970reported
thatusualorapproximatelydoubleoperationaldosagesof
malathionparathionmethylparathionfenthionEPN
ABATEandDursbanallfailedtoyieldsatisfactory
killsoftheKingsCountyCtarsalispopulationAttheclose
ofthe1970seasontheproblempopulationshadbeende
terminedtoextendmoreorlesscontinuouslythroughthe
SanJoaquinValleyintoStanislausCountywithsomehigh
laboratorydeterminedlevelsbeingfoundinareasofthe
SacramentoValleyaswell

ThestatusofCpeusSpeiserandCpipienssubsppislit
tlechangedfromthatofthe1968summaryMalathionre
sistanceiswidespreadandfenthionresistanceappearsdefi
niteinlimitedareasSomeevidenceofresistanceagainst
otherorganophosphoruscompoundshasbeenfoundmain
lyinSouthernCalifornia

AnophelesfreeborniAitkenwerecollectedandtested
fromsitesintheSacramentoValleyWomeldorfetal1970
noorganophosphorusresistancewasdiscoveredTherela
tivelyhightolerancelevelswereconsideredtobenormalfor
thespeciesLimitedinformationindicatesthatthesame
levelsoftoleranceexistinotherpartsoftheState

Sincethe1968summarynoappreciableorganophos
phorusresistancehasbeendelimitedinotherspeciesofop

g0 erationalimportanceTheinformationremainsincomplete
A

INTERPRETATION

Gilliesetal1968illustratedtypicalregressionlinesforcl

y0 AnigromaculispopulationsfromKingsandTularecounties
II resistantagainstparathionandfenthion Parathionline

slopesbecamelesssteepasresistanceprogressedasshown
byBrownetal1963untilapointwasreachedatwhich
thelineslopesteepenedsignifyingareturntoahomogen
eouspopulationbutonehomogeneousforresistanceFen



MAD LOCATION DATE

DEGREE

OPR LC50

95

INTERVAL LC90

TehamaCo Ohm 7370 slight 012 0089014 023

LosMolinos Harry 72970 slight 014 012016 022

LosMolinos Harry 92370 slight 011 009012 016

TehamaCo Goff 72870 moderate 023 02 026 036

SutterYuba Sutfin 71070 severe 026 012021 055

SutterYuba Weeden 71070 severe 021 0068039 063

SutterYuba Morrison 82970 severe 025 020030 046

SutterYuba Morrison 83070 severe 025 018030 057

Turlock Hatch 82870 severe 019H 0032029 057

Turlock Hatch 82970 severe 013H 0016023 066
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Table4LaboratorydeterminedpropoxurtoleranceinlarvalAedesnigromaculisofseveraldegrees oforganophosphorus

resistanceSlight nocontrolproblemmoderate failurewithoneortwomaterialssevere failureswithallavailable

larvicides

H statisticallysignificantheterogeneity

thionlineslopesontheotherhandremainedsteepandun
changedasthepopulationtoleranceincreased

Itnowappearsthattheaboveresponseforpopulations
fromthesouthandcentralSanJoaquinValleyisnottypical
ofpopulationsfromtherestoftheCentralValleyInthe
northparathionresponseshavefollowedtheabovedes
cribedpatternbutfenthionlinesslopesaremuchlesssteep
intheresistantpopulationsthaninsusceptiblepopulations
Table3Thesameisgenerallytrueofotherorganophos
phoruscompounds

Onesignificanceofthisdifferenceisrelatedtoadultcon
trolComparinglaboratorydeterminedlevelsoflarvalfen
thiontolerancetofieldobservationsoffenthionfailures

againstadultAnigromaculisintheSutterYubaMosquito
AbatementDistrictledtotheconclusionthatatadosage
rateof01lbacrefenthionappliedbyaircraftadulticidal
failurescanbeanticipatedifthelarvalpopulationsshowap
preciable24hoursurvivalatalaboratoryconcentrationof
001ppmWiththelesssteeplineslopesinthenorthern
areaagreatmanyproblempopulationsshow90orless
larvalmortalityat001ppmevenwithrelativelylow

LClevelsanditmaybeinferredthatadulticidalcontrol
isapttobepoorAlsodevelopmentoflarvalresistance

islikelytobeveryquicklyfollowedbyextremeadult
resistance FieldobservationsintheTurlockMosquito
AbatementDistricthaveborneoutthesesuppositions

Thesamerelationshipmayoccurinthecaseof
propoxur SchaeferandWilder1970alistedpropoxur

LCandLClevelsinAnigromaculislarvaeof015and
022ppmsusceptiblestrainand020and033ppmresi
stantstrainTulareCountyPropoxurlarvallevelsfromthe
northernpopulationshowninTable4differfromthe
southernorganophosphorusresistantmaterialmoreatthe
LCthanattheLCindicatingthatconsiderablymore
populationvariationmayexisttherethaninTulareCounty
andeventhattheremaybeagreaterpotentialforincreased
resistanceinthenorthWedidnotperformtestsupon
adultsfromthenorthernpopulationandsoarenotableto
comparetheadultresponsewiththedatapresentedby
SchaeferandWilderwhofoundonlya16folddifference
betweensusceptibleandresistantstrains

ThefailurethresholdconceptexpressedbyBrownetal
1963andGillies1964andfurtherdiscussedbyWomel
dorfetal1966andGilliesetal1968hasprovedtobe
wellfoundedforAnigromaculisinthelightofseveralyears
experiencewithitSchaeferandWilder1970cnotedthat



a3to4foldincreaseinlarvaltolerancecouldleadtofield

problemsItisinterestingthattheirlaboratorydetermined
levelsformaterialswhichfailedinthefieldallexceededour

borderlinethresholdof0005ppmorthedefinite
thresholdof001ppmformaterialsappliedat01lbacre

ThethresholdapproachislimitedofcourseForexam
pleEPNlevelsintheproblemareasoftheTurlockand
SutterYubamosquitoabatementdistrictsarewellbelow
thethresholdsTable3yetfieldobservationshaveshown
failureswhenthematerialisappliedat01lbacreAppar
entlyotherunknownfactorsoperateinthelaboratoryorin
thefieldtomakethefailurethresholdforEPNlowerthan

fortheparathionsorfenthionThefailurethresholdlimits
mayalsonotbeapplicabletothecarbamateRE11775
sinceSchaeferandWilder1970bshowedexcellentfield

resultsagainstlarvalAnigromaculispopulationswithLC50
levelsrangingto0017ppm

Culextarsalisfailurethresholdsformostoftheorgan
ophosphoruscompoundsseemtomatchthoseforAnigro
maculisInadditiontheremaybeanindicatorforincipient
resistanceagainstthemajorchemicalsdirectedagainstCalif
ornianpopulationsAreviewofdatafrom1963tothepres
entshowsthat001ppmfenthionparathionormethyl
parathionproduce10024hourlaboratorymortalityof
susceptiblepopulationsandthatallresistantpopulations
haveagreaterorlesserdegreeofsurvivalatthatconcentra
tionItisthereforeproposedthatinthecaseofthesethree
materialssurvivalat001ppmbetakentowarnofincipient
resistanceSuchpopulationsshouldbeverycloselywatch
edtoascertainoperationalsuccessorfailureofthepesticid
alapplication

OUTLOOK

Chemicalcontrolofextremelyorganophosphorusresis
tantlarvalpopulationsofAnigromaculisandCtarsalisis
inclearjeopardyThereislittlehopethattheanswertore
sistancewillbeprovidedbyaneworganophosphoruscom
poundOfthesocalledconventionalinsecticidesthecar
bamatesofferthegreatestpromiseItisdiscouragingto
notehoweverinthedataofSchaeferandWilder1970b
regardingthecarbamateRE11775thattheorganophos
phorusresistantstrainsofAnigromaculisinmostinstances
shownotonlyelevatedLClevelsbutalsothattheline
slopestendtobelesssteepthaninsusceptiblepopulations
Thiscombinationdoesnotbodewellforthefutureofthe

compoundwhenitisappliedoperationallyforanylengthof
time TheirdataobtainedonlaboratorycoloniesofC
tarsalisaremoreencouraging althoughLClevelsare
slightlyelevatedintheorganophosphorusresistantstrains
thelineslopesappeartobenotsubstantiallydifferentfrom
susceptibles

OtherclassesofcompoundsaresubjectsofUniversityof
CaliforniaresearchRecentreportsonavarietyofmaterials
indicatethatthereareprospectsofreplacingconventional
compoundsbutnothinghasappearedwhichisbotheffec
tiveandimmediatelyavailable
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OldermatreialsarebeingreexaminedHusbandsand
Lewallen1971reportedonthepotentialofphenothiazine
butitisnotyetoperationallyavailableinanoptimumform
ulationParisgreenhasbeenshowntokillorganophosphor
usresistantlarvalAnigromaculisandCtarsalisbutenvi
ronmentalconsiderationsandthefactthattherearenoes

tablishedresiduetolerancelevelsprecludeitspresentusein
pasturesWomeldorfandForce1971Thepetroleumoils
includingthefueloilsandthoseformulatedandregistered
specificallyformosquitocontrolhavereceivedconsiderable
attentionTheymayprovideacceptablecontrolbutitis
unlikelythatcontrollevelsachievedwithorganophosphorus
compoundsagainstsusceptiblepopulationswillbewithin
economicreach

AdultcontrolisalsouncertainPropoxurfailuresgive
risetorealconcernsinceithasbeenaneffectiveadulticide

Ramkeetal1969Fieldtestswithcarbarylconductedin
cooperationwiththeSutterYubaMosquitoAbatementDis
trictshowedthatnoappreciablereductioninthenumbers
oforganophosphorusresistantAnigromaculiswasachiev
edwhenthematerialwasappliedbyaircraftatthedosage
rateof05lbacreThenaturalandsyntheticbotanicals
understudyattheUniversityofCalifornianeedtobeclose
lyexaminedfortheirfieldefficacyagainsthighlyresistant
adultmosquitoes

ItisincreasinglyevidentthatmosquitocontrolinCalif
orniawillhavetoceasetorelyuponpesticidesandtorele
gatethemtotheirproperpositioninacontrolprogram
whichcoordniatesphysicalbiologicalandchemicalcontrol
technology

PersonneloftheBureauofVectorControlandSolid

WasteManagementandoftheseveralmosquitocontrol
agenciesarethankedfortheirassistanceDataprovidedby
individualsinlocalagencytestingprogramsarenotedinthe
tables

BrownAWALLLewallenandPAGillies1963Organo
phosphorusresistanceinAedesnigromaculisinCalifornia
MosquitoNews234341345

GeorghiouGPPAGilliesandDJWomeldorf1969Culex
tarsalisCoquillett detectionofresistancetoparathion
methylparathionfenthionDURSBANandABATEina
malathionresistantpopulationCalifVectorViews1612
115118

GilliesPA1964OrganophosphorusresistanceinCaliforniamos
quitolarvaeProcCalifMosqControlAssoc325762

GilliesPAandDJWomeldorf1968Methodologyemployed
intheCaliforniamosquitolarvicideresistancesurveillance
programCalifVectorViews1554550

GilliesPAandDJWomeldorf1969ResistanceofCalifornia

mosquitoestoinsecticides 1969ProcUtahMosAbate
Assoc222526

GilliesPADJWomeldorfandKEWhite1968Interpreta
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tionofresistanceinCaliforniaAedesnigromaculislarvae
ProcCalifMosqControlAssoc367981

GilliesPADJWomeldorfandKEWhite1967Crosstoler
anceofCaliforniaAedesnigromaculisLudlowlarvaeto
EPNABATECtandIursbanAProcCalifMosqControl
Assoc3685

GilliesPADJWomeldorfandKEWhite1971Susceptibil
ityofCaliforniaAedesmelanimonandAedesvexanslarvaeto

ADDinsecticidesProcCalifMosqControlAssoc398687
GjullinDMandLWIsaak1957Presentstatusofmosquitore

sistancetoinsecticideintheSanJoaquinValleyMosquito
News1716770

HusbandsRCandLLLewallen1971Phenothiazineasa

mosquitolarvicideProcCalifMosqControlAssoc39
916

LewallenLLandJHBrawley1958ParathionresistantAedes
nigromaculisCalifVViews5856

MullaMSHADarwazehAFGeibDRamkeandPAGil
lies1970Materialandtechniquesformosquitocontrol
withemphasisonfieldevaluationProcCalifMosqControl
Assoc38916

RamkeDJPAGilliesandCHSchaefer1969Aedesnigro
maculiscontrolcrisisinthesouthernSanJoaquinValley
CalifVectorViews1621920

SchaeferCHWHWilder1970aInsecticideresistanceand
crossresistanceinAedesnigromaculisJEconEntomol
63412241226

Thetermspecificwhereusedasanadjectivehasmany
connotationsInthepresentcontextitimpliestheavaila
bilityordevelopmentofsuppressivemeasureswhichare
formulatedorrestrictedtothecontrolofvectorarthropods
orarthropodsdetrimentaltothehealthofmanandani

malsThetermstillinthemindsofmanyusershasdifferent
meaningsandissubjectedtovariousinterpretationsdictated
bythevaluesheldbythesocietyandtheinformationavaila
bleatagiventimeandplace

Inthestrictsenseonlyfewvectorcontrolmethodologies
practicedsofarareconsideredtobespecificAmongthese
onecanpointtosomespecificmeasuressuchasgenetic
manipulationswhicharenotoperationalasyetreleaseof
sterileinsectsforthecortroloreradictionofnaturalpop
ulationsandtheuseofspecificpathogensandparasites
Noneofthesemeasureshoweverhasbecomeoperational
ingeneralduetothelackofadequatebackgroundinforma
tionThebulkofthemeasureswhichhavereachedpracti
calstatusinvectorcontrolprogramsiseithersomewhatspe
cificorbroadspectruminthebroadsenseSuchmeasures
includesourcereductionhabitatmanagementintroduc
tionofpredatorsuseofchemicalpreimagocideslarvicides

MirSMulla

UniversityofCaliforniaRiverside

SchaeferCHandWHWilder1970bAnewcarbamateinsect

icideRE11775withpromisingactivityagainstorganophos
phorusresistantmosquitoesJEconEntomol632480
483

SchaeferCHandWHWilder1970cAssociationofinsecticide
structureandresistanceinAedesnigromaculisProcCalif
MosqControlAssoc385455

WilderWHandCHSchaefer1969Organophosphorusresist

ancelevelsinadultsandlarvaeofthepasturemosquitoAedes
nigromaculisLudlowintheSanJoaquinValleyofCaliforn
iaProcCalifMosqControlAssoc376467

WomeldorfDJPAGilliesandKEWhite1968Presentstat

usofinsecticideresistanceinCalifornianmosquitolarvae
ProcCalifMosqControlAssoc368184

WomeldorfDJPAGilliesandWHWilder1966Mosquito
larvicidesusceptibilitysurveillance 1965ProcCalifMosq
ControlAssoc337779

WomeldorfDJRKWashinoKEWhiteandPAGieke

1970InsecticidesusceptibilityofmosquitoesinCalifornia
responseofAnophelesfreeborniAitkenlarvaetoorganophos
phoruscompoundsMosquitoNews303375382

WomeldorfDJandGWForce1971FieldtestsofParisgreen
granulestocontrollarvalAedesnigromaculisLudlowand

CulextarsalisCoquillettCalifVectorViews1821011

EVOLVINGVECTORCONTROLTECHNOLOGY TRENDSTOWARD

SPECIFICSUPPRESSIVEMEASURES

andadulticidesandothersuppressivemeasures These

measuresinterfereoralterthecomponentsoftheecosystem
otherthanthetargetorganismseithertemporarilyorona
permanentbasisSelectionofagivencontrolmethodology
isbasedonmanyfactorsdiscussionofwhichisbeyondthe
scopeofthispaper

Sincetheearlydaysofthedevelopmentofvectorcontrol
technologybasicandappliedbiologistsandvectorecolo
gistshavemadeconcertedeffortstodeveloppromote
andemployrelativelyspecificvectorcontrolstrategies
Theneedforthedevelopmentofsuchmeasuresismoreob
viousnowthaneverbeforeInthefieldofvectorcontrol

technologywearebeginningtoinvestigategeneticmechan
ismspathogenshormonespheromonesattractantsand
otherspecificchemicalsinducingbehavioralchangesinthe
targetinsectsAnumberofjuvenilehormoneanalogshave
beenevaluatedinthelaboratoryandfurtherstudieswill
shedlightonthepotentialefficacyofthesecompoundsa
gainstmosquitoesThepossibilityofinsectsdevelopingre
sistancetothesechemicalsisdeemedremoteWilliams
1970butIwouldcautionagainstsuchanotionuntilwe
havehadsufficientdatatosupportthisview



Althoughthedevelopmentofhormonaltypeofcom
poundsheldpromiseforthecontrolofmanyinsectspecies
thesecompoundsdonotoffermuchpromiseatleastinthe
foreseeablefutureforthecontrolofsoilbreedinginsects
utilizinglargetractsoflandfortheirbreedingandundergo
ingmultivoltinedevelopmentAgoodexampleofsucha
groupisthegenusHippelatessomemembersofwhichare
involvedinvectoringpathogenicorganismstomanandani
malsandsomearehighlypestiferousinsomepartsofthe
UnitedStatesCentralandSouthAmericaandtheCaribbean
regionFromtheoutsetresearchonHippelateseyegnats
hasemphasizedthedevelopmentofspecificcontrolmeas
uresThistendencyhasprevailedoverthepasttwodecades
Althoughbroadspectrumsoilinsecticidessuchasaldrin
dieldrinDDTandotherswereevaluatedforeyegnatcon
trolDowandWillis1959Mulla1960a1960b1961a
1961b19641965Mullaetal1960Tinkham195219
53thesematerialswerenotemployedinareawidecontrol
programsSomeofthepersistentinsecticidessuchasaldrin
dieldrinandDDThoweverwereemployedforeyegnat
controlonalimitedbasisintheCoachellaValleyTinkham
19521953butsoonitwasfoundthateyegnatsinthat
Valleyhadacquiredresistancetothecyclodienegroupof
compoundsMulla1962aDDTwasemployedfor23
yearsforeyegnatcontrolbutonlyasmallfractionofthe
totalbreedinggroundscouldbetreatedEventhoughTri
thionwasfoundtogivesomecontroloforganochlorine
resistanteyegnatsMulla1961b19641965verysmall
acreagewastreatedwiththismaterialintheCoachella
ValleySincetheeyegnatsbreedinbothcultivatedand
noncultivatedirrigatedsoilsMulla1962bitwasincon
ceivablethatsuchlimitedcoverageofthebreedingsources
withsoilinsecticideswillproducedesirablereductioninthe
eyegnatpopulation

Alterationofthefarmingpracticesfromanintensively
cultivatedpracticetononcultivationyieldedcompletecon
trolofeyegnatbreedinginperennialcropswherecover
cropsandweedsprovidingfoodforeyegnatlarvaewere
eliminatedMulla1963Suchapracticewasadvocated
earlierTinkham1953butwithoutmuchgroweraccept
anceRecentlymanyfarmershavegonetononcultivation
ontheirownaccordbutmanymorearestillclingingtothe
practiceofintensivecultivationintheformofdiskingroto
tillingandothersInordertoprovideasolutioninthese
diskedareasitwasfoundthatapplicationofherbicidaloils
tothesoileitherbeforeorsoonaftercultivationinperen
nialcropsyieldsexcellentcontrolofHippelateseyegnats
Mullaetal1966

Allthesestrategiesdevelopedforeyegnatcontrolare
hardlyconsideredtobespecific Someoftheseproce
duresprobablyhadmorehazardousenvironmentalimplica
tionsthanothersInviewofourcurrentknowledgethein
secticidesaldrinandDDTprobablyhadthegreatestenvi
ronmentalsideeffectsthantheothermethodsThenon

cultivationandapplicationofherbicidaloilstocontrolthe
covercropsandweedsprobablyhadlessereffectsonthe
farminghabitatwheretheeyegnatspropagate
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Inthe1960sextensivestudiesonnaturalenemiesofeye
gnatswerealsoinitiatedAlthoughanumberofnativeand
exoticparasitesandpredatorswerestudiedcolonizedand
releasedLegnerandBay1964Legneretal1966these
naturalenemiesdidnotsuppresseyegnatpopulationstoa
desiredlevel

Practicalstrategiesforthecontrolofeyegnatsinthe
mid1960sconsistedofnoncultivationinperennialcrops
andapplicationofherbicidaloilstothecovercropsorweeds
priortoorsoonafterdiskingBoththesemeasuresdidnot
findwidespreadacceptanceandadditionallythesemeasures

couldnotandcannotbepracticedinfieldandvegetable
cropfieldsgolfcoursesandotherbreedinggroundsof
HippelateseyegnatsMoreoverthesemeasuresaimedto
wardthesuppressionofeyegnatsintheirimmaturestages
hadtobeemployedregardlessoftheproductivityofagiven
pieceofgroundProductivityofvariousbreedinggrounds
producingeyegnatswillchangeandattimesagivensource
mayproduceveryfewornoeyegnatsbutinaLarvicidal
schemeallbreedingsourceshavetobetreatedOnaccount
ofthisandotherreasonsdiscussedaboveresearchonthe
developmentofspecificcontrolmeasureswasinitiatedthree
yearsagoThesestudieswereconductedincooperation
withtheCoachellaValleyMosquitoAbatementDistrict

Inthesestudiesemphasiswasplacedonthedevelop
mentofmeasuresutilizinggeneticmanipulationsandchem
icalattractantsThelatterapproachturnedouttobethe
mostpromisingoneunderpresentcircumstancesInthe
courseofstudiesonchemicalattractantsandattractive
baitsadryattractivebaitwasdevelopedThisbaitwas
evaluatedagainstfieldpopulationsofeyegnatsbothinol
factometerandasareawidecontrolprogram

Inolfactometerstudiesitwasfoundthatthebaitcanbe
extendedwithupto50ofsugarbyweightwithoutde
tractingfromtheefficacyofthebaitAquickknockdown
insecticidesuchasdichlorvosornaledorastomachpoison
suchasronnelortrichlorofonintherangeof0510
givesexcellentkilloftheeyegnats

Fivelargescaleexperimentswereconductedontheef
ficacyofattractivebaitsInonelargeexperimentwhere
3500acresoffarmlandand10golfcoursesweresubjected
tosemiweeklytreatmentswiththebaiteyegnatpopula
tionsweremarkedlydepressedby35applicationsIn
othertestsconductedonasemiisolatedranch23treat
mentswiththebaityieldedexcellentcontrolofeyegnats

Theattractivebaitsdevelopedforthecontrolofeye
gnatsarealsoattractivetoMuscoidandCalliphoridflies
AmongtheMuscoidsMuscadomesticaMuscaautumnalis
MuscinaFanniaandAtherigoniaareattractedAtthistime
itisnotknownastohowmanyotherarthropodsareat
tractedtothisbaitFromallindicationswehavenowthe
baitdevelopedforeyegnatcontrolisaspecificmethod
Itmaynotbehighlyspecificbutitcertainlylooksmore
promisingthananyothercontrolmethodologyavailableat
thistimeAlthoughproblemsandlimitationsassociated
withthewidespreaduseofsuchabaitarenotknownat
thistimeitseemsthattheuseofspecificattractivebaits
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offersgreatpromiseforthecontrolofeyegnatssome
MuscoidandCalliphoridflies
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WiththecurrentpublicawarenessofEnvironment
EcologyandBalanceofNature andwiththeaccom

panyingemotionalmovementtobanapparentlyallchemi
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choosingtoignorethescientificcommunityseekingand
gettingtheirdesiredresultsthroughlawsuitsorpolitical
meansextremeexpediencyisrequiredtosearchoutand
developnewcompoundstosatisfythenewcriteriaandto
reevaluateoldercompoundspassedoverandforgotten

Wedoknowthatbecauseofeverincreasingresistanceto
certainclassesofpesticidesandsomeoftheseofahighly
toxicnaturetheadverseeffectothershaveonthebiota
andcertainlytheoverallawarenessofveryrealenviron
mentalproblemsagooddealofworkisbeingdonetofind
materialsthatwillserveasgoodmosquitolarvicidesand
stillmeettherequirementsofbeingenvironmentallycom
patible

Someareasofstudyincludenewpetroleumderivatives
certainaliphaticaminescompoundsclassedassurfactants
thatisthoseusednormallyindetergentsandasemulsifiers
andpolysubstitutedorganicnitrogencompounds

Mostagenciesarenowfamiliarwithandevenuseoneof
thepetroleumderivativesMullaandGeorghiouhavereport
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WilliamsCarrollM1970Hormonalinteractionsbetweenplants
andinsectsInChemicalEcologyAcademicPressNY336

edonvariousstudiesmadeonthealiphaticaminesthesur
factantgroupandthepolysubstitutedorganicnitrogencom
pounds

Mulla1967instudiesofthebiologicalactivitiesofa

groupoforganonitrogencompoundsshowedLCand
LCvalues24hoursof14ppmand31ppmrespective
lyforyounglarvaeofCulexpipiensquinquefasciatuswith
oneofthecompoundswhichisamixtureofalkyldimethyl
benzylammoniumchloridesandalkyldimethylethylbenzyl
ammoniumchlorides

MrGLChalletofOrangeCountyMADusedasimilar
compoundthispastsummer1970anddeterminedthata
1ppmconcentrationwouldprovide15dayscontrolThis
testwasconductedinanonmaintainedswimmingpool
ThespeciesinvolvedwereCulexpeasandCpquinquefas
ciatus

TaftandStrandtman1945usedamixtureofalkyldi
methylbenzylammoniumchloridesinlaboratorystudiesto
determinetheeffectonlarvaeofbothAedesaegyptiand
CpquinquefasciatusUsinga10concentrationintap
watertheydeterminedthatdilutionsof11000001ppm
preventedhatchingofeggskilledallstagesoflarvaeandal



sokilledpupaeDilutionsof12500004ppmkilledfirst
andsecondinstarlarvaeofCpquinquefasciatus

The1100000dilutionskilledonlyfirstsecondand
thirdinstarlarvaeofAaegyptiTheyobservedalsothatat
1250000dilutionsabout80ofthefirstinstarlarvae
werekilledbutthattheremainderdidnotmaturebutre
mainedinthestagetheywerein

Duringthesummerof1964KnottsBerryFarmof
BuenaParkCaliforniabeganusingtheproductConsan
foralgaecontrolintheirartificialpondsConsanisamix
tureofalkyldimethylbenzylammoniumchloridesand
alkyldimethylethylbenzylammoniumchlorides

SeveralmonthsafterbeginninguseofConsanforalgae
controlthegroundsmaintenancesupervisorreportedales
seningofmosquitoesintheparkThiscontinuedtothe
pointwheremosquitoeswerenolongeraproblem

In1965RoseHillsMemorialParkinWhittierCalifornia
alsobegantheuseofConsanintheirornamentalpools
Theyalsoreportedthatafteraperiodofusetheirmosqui
toproblemhadlessened

Similarresultswerereportedbyotherssomeobserving
theabsenceoflarvaeinpoolsaswell

ThispromptedMrDonSaurenmanPresidentofConsan
Pacifictofurtherinvestigatetheseresults

In1966anentomologistMrRDMagorwasemploy
edtoconductaseriesofteststodeterminetheeffectiveness
andactionofConsanonmosquitolarvaeMrMagorestab
lishedacolonyofCpquinquefasciatusinthelaboratory
andmaintainedthiscolonyforthedurationofthetests

AseriesoffourtestswasconductedThesetestscon

sideredconcentrationeffectofmediastagnantvsfresh
waterandlengthoftimetoobtain100mortalityoflar
vae Heusedsmallglassbowlstoconductthetestsin
preparingthevariousconcentrationstobetestedin100ml
ofmediaTestsagainstallfourstagesoflarvaeweremade
withratherhighconcentrations1530and50ppmLate
thirdandfourthinstarlarvaewereusedinthistestandsome

ofthelarvaepupatedduringthetestAlllarvaeandpupae
weredeadbytheninthdayattheserates

InalltestssixreplicatesweremadeThebalanceofthe
testsutilizedconcentrationsof0512525and5ppm

ConsanactivebasisSeventypercentofthelarvaeinall
testswerekilledbytheendoftheseconddayAfewindi
vidualssurvivedthroughtothefifteenthdayinstagnant
waterandatthe125ppmrateTherewasnoimaginalde
velopmentinanyofthetestsandtherewasnotanysignifi
cantdifferencebetweenfreshandstagnantwaterThehigh
estpercentageofmortalityinalltestsoccurredatecdyses

Themodeofactionofquaternariesonmosquitolarvae
hasbeenratherbroadlydescribedassurfactantaction
Thisseemsabitofasimplificationbutonfurtheranalysis
isatleastpartlycorrect

Quaternariesdohavesurfacetensionreducingproperties
Consanat0001 1ppmhasasurfacetensionof49
dynescmAt001thesurfacetensionis46dynescm
Distilledwaterhasasurfacetensionof72dynescm

Amongotherpropertiesofquaternariestobeconsidered
aretheirkeratolyticandemollientactionsThesearesome
whatimportantpropertiesinconsideringmodeofaction
Keratolyticreferstoactiononthescleroproteinsandemol
lientmeansbothsoothingandsoftening

Theactiononproteinswasrecentlydemonstratedby
Cheo1970whofoundtheproteincoveringoftobacco
mosaicvirusparticleswasimmediatelycoagulatedwhen
treatedwitha400ppmsolutionInthesetestsheused
Consanasasourceofquaternary

Thehighmortalityrateofmosquitolarvaeatecdyses
whentreatedwithquaternariesbecomesmeaningfulwhen
comparedtoresultsreportedbyTaft1945Heconcludes
intestsconductedonseveralinvertebratessuchasParamec

iaEuglenaPlanariaanannelidwormEuchytraealbidus
andCrepidulaeacilliatethatthetypeofprotectivecover
ingofananimaldeterminestheeffectquatswillhaveThe
mostaffectedwouldbethoseanimalswithaflexible

permeablecovering Furtherworkisbeingdoneonthe
modeofactionofConsan

Thetestsreportedinthispaperindicatetheactionof
quaternariesandinparticularConsantobebiostaticin
nature

Inmostscreeningtestsformosquitolarvicidesonly
thoseshowinggoodbiocidalactivityareconsideredandfor
veryvalidreasonsHoweveritisconceivablethatfastpop
ulationdecimationisnotalwaysnecessaryandthereforethe
sloweractingmaterialswouldbeofvalueSomesuggested
areasforuseofmaterialsofthistypewouldbeabandoned
ornonmaintainedswimmingpoolsflowercontainersin
memorialparksdairydrainsartificialpondsbilgesofboats
andmanyothers

Theeffectivenessofcertainquaternariesinmosquito
larvalcontrolhasbeendemonstratedwithanindicationof
themodeofactionInlightoftheseresultsitissuggested
thatproductsofthistypebenotonlyfurtherlookedatbut
putintouseforthespecialtyspottreatmentapplications
theyfitintosowell
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Phenothiazinethiodiphenylaminewhichwassynthe
sizedbyBernthsenin1B83wasinvestigatedin1934by
Campbelletalandwasoundtobeaneffectiveinsecticide
inlaboratorytestsonculicinelarvaeInarelativelyshort
periodoftimefollowinghisdiscoverythismaterialwas
testedonawidevarietyofinsectsbothinthelaboratory
andfieldbyresearchersinseveralcountriesAmongthese
werethefollowing Bushland1947Chandler1944
Deonieretal1945Iobrosmuislov1945Eideetal
1945Finketal1938GersdorffandClaborne1938
Ginsburg1944Ivanov1949Jordanetal1941King
1938Mail1936NesterwOdskajaandLubinski1946
Shemelinin1947Smithetal193519371938Siganur
andBagira1945Vainbergetal1946Velbringer
1947Viktorovetal1947Weidner1950Yates
1946andZuker1944Amongthemanyotherinsects
testedresultswerealsoobtainedontheClearLakegnat
DeonierandLindquist1942andonAedesCulexand
AnophelesmosquitoesWhenthemosquitospecies werein

dicatedthesetestsincludedAedesaegyptiA vexansA
sticticusAnophelespunctulatusAmaculipennisCulex
quinquefasciatusCannulirostrisCterritansCpipiens
andArmigeresmilnenises

Thiscompoundfailedtodevelopintoawidleyusedin
secticidebecauseofseveralfactorsFirstithadtocompete
withthewonderinsecticideDDTwhichwasbeingdevelop
edatthissametimesecondlyitappearedtobeusefulon
someinsectsbutfailedcompletelyonothersthirdlyitwas
erraticinitsactionandforsomeunknownreasondidnot
givethesameresultsfromtesttotestfourthlyitwasnever
formulatedtotakeadvantageofitspeculiarpropertiesor
appliedtoobtainoptimumactionfromtheformulation
andfifthlyitsbreakdownproductswerenotdetermined
fromfieldmeasurements thattheeffectsoftheseresidues

couldbeevaluatedintermsoftheiractiononotherinsects
predatorsfishandotherbiotaAlthoughlaboratorytests
hadbeenconductedbyseveralresearcherstodeterminethe
influenceofsolubilizerssuchasacetoneandalcoholupon
theeffectivenessofphenothiazinetheresultswerefarfrom
satisfactorysincethesetestsdidnottakeintoconsideration
thedynamiceffectofsunlightonthismaterialwhichcould
resultintheactivationanddeactivationofphenothiazineand
itsbreakdownproductsSunlightwillenhancetheinvitro
toxicactionofcertaincompoundsClark1922Efimov
1923andthisshouldbeconsideredinanylaboratoryeval
ulationofphenothiazine

Additionalconfusionhasbeendevelopedfromthegreat
varietyofformulationsthatwereappliedinfieldtestsfor
mosquitocontrolAerialapplicationshavebeenreportedin
whichphenothiazinewasmixedwithroaddusttalcsoap
petroleumproductskerosenedieseloilcrankcasedrain

PHENOTHIAZINEASAMOSQUITOLARVICIDE

RichardCHusbandsandLawrenceLLewallen

CaliforniaStateDepartmentofPublicHealthFresno
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ingsandunknownsurfaceactiveagentsThesewereusual
lysuccessfulbuttheresultswereerraticsincetimeofappli
cationmorningvseveningandformulationwerenotgiven
dueconsiderationalongwithhabitatvariation

Phenothiazinewhichispracticallyinsoluableinwateris
oxidizedtotwocomponentsphenothiazoneandwhichis
furtheroxidizedtothionolThisoccursbothinairand
waterinthepresenceofsunlightFinketal1938found
thattheoxidationproductphenothiazonewasonly1100
astoxictoCulexlarvaeastheparentcompoundGersdorff
andClaborne1938alsoshowedinthelaboratorythat
phenothiazoneisnottoxictomosquitolarvaebutthatgold
fishweretentimesmoresusceptibletophenothiazonethan
tophenothiazinePhenothiazonewasalsofoundtopossess
highlypotentfungicidalpropertiesGoldsworthyand
Green1939

In1964whileinvestigatingthephotodynamicactionof
certainphotosensitizingcompoundsonmosquitolarvaethe
seniorauthordiscoveredthatthechemicalstructureof
phenothiazinewassimilartoaclassofcompoundsthatwere
understudyandwhichhadbeendeterminedtoresultinthe
cellularphotolysisanddeathintreatedlarvaeFurthertests
indicatedthatundercertainconditionssunlightinfluenced
thetoxicactionofphenothiazineinmosquitolarvaeAddi
tionaltestsweredesignedtoinvestigatethisobservationand
todetermineiftheactionofsunlightenhancedorlimited
theinsecticidaleffectivenessofthischemicalandifthis ac

tionwasinfluencedbythematerialthatwasusedtosolubi
lizethephenothiazine

MATERIALSANDMETHODS

LaboratoryTests

Micronizedphenothiazineaverage4micronswasused
topr4parea20solubilizedTween80solutionTwosep
aratestocksolutionswerepreparedfromthis20solubil
izedmaterialOnesolutionwaspreparedindistilledwater
andtheotherwaspreparedinacetoneEachofthesewas
usedtopreparethefinaldilutionswhichwerereplicatedand
testedatthesametimeEachtestconsistedof20fourth
instarCulexpipiensquinquefasciatuslarvaein99mlofdis
tilledwateringlasscontainersStocksolutionswerekept
inthedarkandwereprepared24hoursbeforeeachtest
Eachtestwaspreparedbyadding1mloftheproperlydi
lutedsolutionstothewatercontainingthelarvaetopro
ducethedesiredconcentrationsofphenothiazine

Larvaeweretreatedandheldineachsolutionduringthe
entireperiodofeachtest24hoursSunlightexposedlarv
aeweretreatedasfollowsthelarvaeweretreatedwiththe
phenothiazinesolutionandwereheldintotaldarknessfor
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Figure1PercentmortalityofCulexpipiensquinquefas
ciatus4thinstarlarvaetreatedwithsolubilizedTween80
phenothiazinewhenexposedeithertosunlightordarkness

twohourswhichthenwasfollowedbythreehoursofexpo
suretomiddaysunlightThetreatedlarvaewerethenre
turnedtototaldarknessMortalitiesweredeterminedatthe

endof24hoursInordertoprovideacomparisonandto
determinethetoxicactionintheabsenceofsunlightrepli
catedtestswerealsorunintotaldarknessateachofthe

dilutionsusedfortheteststhatwereruninsunlightUn
treatedcontrolswerealsorunindistilledwaterbothinsun
lightandintotaldarkness

Preliminaryresultswereobtainedfromlarvaetreatedat
2and3ppmwhichrevealedthattheacetonedilutedTween
80materialwasmuchmoretoxicthanthesamematerial

withoutacetoneSincethepurposeofthisexperimentwas
toinvestigatetheinvivoactivationandinvitrodeactivation
ofphenothiazineinsunlightandnottheeffectofsolvents
uponthetoxicactionofphenothiazineitwasnecessaryto
reducetheconcentrationoftheacetonedilutedmaterialto

04and06ppminordertodemonstratethelightanddark
actionofphenothiazinewiththissolvent

RESULTSOFLABORATORYTESTS

S

3

Figure1illustratestheresultsthatwereobtainedwith
dilutionsmadefromtheTween80solubilized20pheno
thiazineLarvaeexposedtosunlightwhichhadbeentreat
edwith2and3ppmTween80solubilizedphenothiazine
showaveragemortalitiesof95and97Thelarvaethat
weremaintainedinthesedilutionsintotaldarknessfor24

hoursshowaveragemortalitiesof17and24 Thesur
vivinglarvaerecoveredcompletelyandwereabletoproduce
viableadults

Figure2givestheresultsoftestsonlarvaewiththeace
tonestocksolutionsofphenothiazinedilutedto04and
06ppmTreatedlarvaeexposedtosunlightgaveaverage
mortalitiesof4and8respectivelySimilarlytreated
larvaewhichweremaintainedindarknessshowmortalities
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25

04ppm

Figure2PercentmortalityofCulexpipiensquinquefas
ciatus4thinstarlarvaetreatedwithacetonesolubilized
phenothiazinewhenexposedeithertosunlightordarkness

of40and100 Thecontrolsofuntreatedlarvaeshowed

nomortalitybothinsunlightandintotaldarkness

DISCUSSION

67

Someexperimentalresultswereobtainedwhichindicat

edthatphenothiazinewillproduceaphotodynamiceffect
inmosquitolarvaewhenthelarvaeareexposedtosunlight
Thisactionwasonlydemonstratedinthe2and3ppmsolu
tionswhichwerepreparedfromthe20solubilizedpheno
thiazine

Thegreatestamountofphenothiazinethatcanbedis
solvedintheTween80isapproximately20 Theaddition

ofthis20materialtowaterwillcausesomeofthepheno
thiazinetobethrownoutofsolutionAtthedilutions

usedapproximately30ofthematerialwillbeprecipitated
asextremelyfineparticles Apparentlythismaterialis
pickedupbythelarvaeinsufficientquantitytoprovidea
basisforthephotochemicalactionbeforeitcanbedeacti
vatedconvertedtoitsoxidationproductsinsolutionby
theactionofsunlightAtthesedilutionsthedarkexposed
larvaeapparentlydidnotobtainsufficientphenothiazine
toproducehighmortalities

Theabsenceofaphotodynamicactionintheacetone
dilutedmaterialcanpossiblybeexplainedbytheadditive
solubilizingactionoftheacetonewhenitisaddedtothe
residualsolubilizingeffectsoftheTween80Thisproduces

aproductinthefinaldilutions04and06ppmwitha
substantialpartofthephenothiazineremaininginsolution
Apparentlywhileitisinthisstateitisrapidlyoxidizedto
phenothiazoneorthionolbytheactionofsunlightwithout
causingthephotodynamicactionHoweverintotaldark
nessthesolublephenothiazineismuchmoretoxicprovided
ithassufficienttimetoaffectthelarvaeadversely

Thedifferentactionsobtainedfromthesetwomethods

ofsolubilizingphenothiazineillustratetheimportanceof
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Table1Fieldtestswithphenothiazine185solutiononAedesnigromaculislarvaeKingsCountyCalifornia

DATE

92970

92970

10870

10870

TIMEOF
APPLICATION RATE

1140am

645pm

1215pm

625pm

06lbacre

06lbacre

12lbacre

12lbacre

Table2Fieldtestswithphenothiazine185solutiononCulextarsalislarvaeMercedandKingsCountiesCalifornia

TIMEOF

DATE APPLICATION RATE STAGE

101370

101470

102970

300pm

100pm

1030am

12lbacre

12lbacre

12lbacre

developingasuitableformulationfortheconditionsunder
whichthematerialwillbeusedinthefieldTheactionof

sunlightisasignificantfactorineachofthecasesdemon
stratedanditwouldappearthatthesuccessoffieldapplica
tionsisgreatlydependentupontheformulationselectedfo
treatmentandthetimingofapplication

1970FIELDTESTS

Fieldtestsconductedduring1970demonstratedthat
phenothiazineisaneffectivecontrolagentonlarvaeof
AedesnigromaculisandCulextarsalisatadosageof12
lbsacre

Mostofthesetestswerecarriedoutonirrigatedpastures
inKingsCountywhereinsecticideresistancelevelsareex

tremelyhighinbothspeciesPlotswerelaidoutmeasuring
132acreinsizeinfairlyopenwaterorwithextensiveveg
etativecoverWaterdepthvariedfromoneortwoinchesto

sixinchesormorePretreatmentandposttreatmentlarval
densitywasdeterminedbytaking20randomdipswithin
eachplotAliquotsofan185solutionofphenothiazine
formulatedinTween80weredilutedwith1gallonofwater
toformthefinishedspraywhichwasappliedwithaonegal
lonsprayerpumpedto30psiandfittedwithan8004Tee
jetfannozzleonthewandPosttreatmentcountswere
madeat24hoursalthoughitwasnotedthatwithin3to4
hoursmostofthekillingeffecthadalreadybeenmanifested

Difficultyinplatingoutofthephenothiazineinthe
spraycanwasexperiencedandsometestsweredonewith

the185solutioncutwthanequalpartofacetoneorpro
pyleneglycolAlthoughthistendedtoalleviatetheplating
itdidnotovercomeitInroutineapplicationsthiswouldbe

STAGE

3rd 4thinstar

3rd 4thinstar

2nd3rd 4thinstar

2ndinstar

2ndainstar

3rd4thinstar

3rd 4thinstar

LOCATION

KingsCounty

KingsCounty

MercedCounty

24HOURMORTALITY

750

1000

930

990

24HOURMORTALITY

1000

1000

1000

anuisancefactorHotwaterwithvigorousshakingfollowed
withanacetonerinseoracetonealonewasrequiredto
cleanupthespraycan

Applicatorsshouldbecarefultoavoidspillageofpheno
thiazineontheskinsincesomepeoplearesensitivetothis
compoundandexperienceaskinreaction

Thiscompoundcanalsocausestainingoffabricsoroth
erobjectsthereforegreatcareshouldbeexercisedincon
trollingwherethematerialisplaced

Todeterminetheeffectsofsunlightbothdaytimeand
lateeveningapplicationsweremadeAtthe12lbacrerate
onthirdandfourthinstarAnigromaculislarvalnogreat
differenceindaytimeversuseveningapplicationswas
apparentbutat06lbacreonsecondinstarlarvaetheeven
ingapplicationsweresuperiortodaytimeapplicationsRe
sultsofthesetestsareshowninTable1

LimitedtestsrunonCulextarsalisindicatedthatpheno
thiazineisalsoaneffectivecontrolagentonthisspecies
Resultsobtainedatthe12lbacrerateseemedtoindicate
thatalowerdosagemightbejustaseffectivebuttimelimi
tationsdidnotpermitverificationofthisThetestson
CulextarsalisareshowninTable2

DISCUSSIONOFFIELDTESTS

Someoftheearlyworkwithphenothiazineindicateder
raticresultswhenthismaterialwastestedasaninsecticide

inthefieldThismayhavebeendueinparttoalackof
awarenessoftheimportanceofparticlesizearangeof2to
8micronsismosteffectiveandtheeffectofsunlighton
thecompound

Formulationisalsoanimportantaspectthatcanaffect



resultsDrenchgradeformulationsforuseonlivestockcan
notbeusedinthemannerdescribedhere

AlthoughtherearedisadvantagestotheTween80form
ulationitcouldbeusedincontrolprogramsbutitis
hopedabetterformulationcanbedevisedforreasonsnoted
previously

Thisworkhasindicatedthatphenothiazinecanbeused
effectivelyagainsthighlyresistantpopulationsofmosquito
larvaeandperhapstheacuteneedforsuchamaterialwill
resultinthesolutionofdifficultiesnowassociatedwithits
useasamosquitolarvicide

Samplesofphenothiazineforthisworkwerekindlyfur
nishedbyWestChemicalProductsInc4216WestStreet
LongIslandCityNewYork11101
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MOSQUITOCONTROLANDLAKETAHOESNATURALCOMMUNITIES
ARETHEYCOMPATIBLE

FredCRoberts

ElDoradoCountyServiceAreaNo3SouthLakeTahoe

Thepurposeofthispaperistopresentsomeofthe
problemsassociatedwithinsectcontrolinforestrecreation

areasNoattemptwillbemadetodescribethoseverycom
plexproblemsthathavetobesolvedinordertoestablish
mosquitocontrolInsteadthepresentationwillbedealing
withthespecialproblemsthatariseorareaccentuated
whenmosquitocontrolimpingesuponnaturalcommunities

HISTORY

MosquitocontrolbeganintheElDoradoCountyportion
oftheTahoeBasinin1963whenCountyServiceAreaNo
3wasformedThepurposeoftheserviceareaasestablish
edinthe1963resolutionoftheCountyBoardofSuper
visorsistoprovidethecitizenswithcontrolofinsectsad
verselyaffectingmanandplantlifeSincetheservicearea
wascreatedprimarilybecauseofmosquitoproblemsthe
firstfewyearswerespentconcentratinguponmosquito
controlRecentlythecontrolprogramhasbroadenedinto
effortstoestablishintegratedmosquitocontrolandalsoto
fulfillourresponsibilitiesinthecontrolofinsectsaffecting
plantlife Theseproblemsaretremendouslychallenging
inthemselvesbutwealsointendtohavefullknowledge
andtakeresponsibilityfortheimpactouragencyhasonthe
naturalcommunities

ThedesiretopreservethenaturalbeautyoftheTahoe
BasinhasbeenexpressedbymanyPerhapsthebestindi
catorsoftheirseriousnessisevidencedbysomeratherre
centchangeswithintheTahoeBasin

1Theproliferationoforganizationswiththegoalto
preserveLakeTahoeLeaguetoSaveLakeTahoe
LakeTahoeAreaCouncilVoiceofConservationat
LakeTahoeLakeTahoeEnvironmentalInstitute

2Theactiveparticipationofnationalconservation
groupsTheNationalWildlifeFederationTheSierra
Club

3Theconstructionofoneoftheworldstwomostmod

ernandeffectivesewagereclamationplants

4Theexportofallreclaimedwaterandsolidwaste

5TheformationofabasinwideTahoeRegionalPlan
ningAgency

Theresponsibilitytocoordinateallplanningwithinthe
TahoeBasinhasrecentlybeenshoulderedbytheTahoe
RegionalPlanningAgencyItismadeupofrepresentatives
oftheFederalGovernmentfromNevadaandCalifornia
thefourcountiesandtwomunicipalitieswithinthebasin
Theregionalcoordinatingagencyhasmetlocalresistancein
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somecasesbuthasdevelopedanaggressiveprogramtopre
servethebasinTheyhavebegunbyaccumulatingbasic
environmentaldatafromthebestavailabletechnicians

Thisbasicinformationwiththeaidofacomputerwillgo
intoaplanningmethodthatapproachesthesystemsanalysis
methodTheultimategoalistoinsurethatmanschanges
arenotbeyondthebufferingabilityofthenaturalcommun
ities

ADVERSEIMPACT

Mosquitocontrolmayhaveadverseimpactuponnatural
environmentsinatleastfiveways

1Theintroductionofunknowncompounds
2Theintroductionofnutritivecompounds
3Theintroductionofexoticspecies
4Theremovalofspeciesoccupyingessentialniches
5Thealterationofthelandscape

Theintroductionofunknowncompoundsisamatterof
coursewithnearlyallmosquitocontrolagenciesTheresi
duesoftheorganicinsecticidesandtheirfateinthetreated
ecosystemsisoftennotknownIfwearetounderstand

whatconsequencesourinsecticideswillhaveonthenatural
systemwemustknowwhattheresiduesareandwhere
theyaregoinginthesystem

Itispossiblethatouragencymayuseinsecticidesof
nutritivevaluetoproduceorganismsIftheorganophos
phateinsecticidesbrokedowninsuchawayastoresultin
freephosphatestheintroductionofthephosphatesto
LakeTahoethroughrunoffwatercouldbestimulatoryto
algalgrowthIfthiswerethecaseouragencywouldsim
plybeanotherramificationofdevelopmentofthebasin
thathasincreasedtheeutophicationrateofLakeTahoe

Inthecourseofbiologicalcontrolamosquitocontrol
agencymayintroduceanexoticspeciesthatrepresentsa
typeofcontaminationinanaturalenvironmentThedam
agemaybemerelythelossofafewcompetingnativespec
iesoritmaybringthetotalcollapseofanentirecommunity
Ehrenfeld1970Althoughtherangeofexoticorganisms
amosquitocontrolagencymaytransplantislimitedto
thoseofmosquitocontrolvaluegreatcareshouldbetaken
toinsurethattheconsequencesofsuchatransplantare
thoroughlyunderstoodTheliteratureisrepletewithex
amplesofintentionaltransplantsthathavebroughtabout
unforeseenecologicalconsequencesEhrenfeld1970

Mosquitocontrolmethodsbothchemicalandbiological
mayremovespeciesthatoccupyessentialnichesinaneco
systemPerhapsthebestexampleofthisproblemcanbe
providedbyouragencyIntheearlydevelopmentyearsit



wasexpedienttocompletelydependuponthermalfogging
toestablishcontrolAsearlyas1963thistypeofbroad
spectrumapproachwascriticizedwhenoccurringinanat
uralenvironmentOdum1963Theparasitepredatorcom
plexofthepineneedlescaleseemedtohavebeenseverely
depressedbythesystematicmosquitocontrolfogging
Dahlstenetal1969Theresultwasadramaticincrease
ofthescaleinsectsuntiltheythreatenedJeffreyandLodge
polepinesin1280acresoftheserviceareaHunt1969
Ouragencydependedcompletelyonlarvicidingoverthe
pasttwomosquitoseasonsandobservationsindicatethat
thescalepopulationisreducedonthenewgrowthofboth
pinespeciesThecorrectionofthescaleproblemwiththe
Jeffreypinebecauseofacomplicationinthescalelife
cyclehasnotbeenasdramaticaswiththeLodgepolepine
SomeJeffreypinestandsareseverelyweakenedandthe
changetolarvicidingmayhaveoccurredtoolatetosave
them

Alterationoflandscapeisanotherwayamosquitocon
trolagencycanimpactnaturalenvironmentsSourcere
ductionisessentiallychanginghabitatNotonlymightthe
habitatchangesofsourcereductionbeaestheticallyrepul
sivetothebasincitizensbutbiologicalramificationssuch
assoillossandnutrientreleasemightalsooccurthatwould
endangerthenaturalcommunities

INSECTICIDECONTROVERSY

Ourmosquitocontrolagenciesaredeeplyinvolvedinthe
presentpesticidecontroversyBeforefactionsofeitherside
shouldassumethatthispresentationistakingsidesasimple
illustrationshouldindicatethattheproblemscoveredin
thispresentationtranscendthecontroversyPeakall1970
suggeststhattheuseofcertaininsecticidesrepresentsa
gravedangertobirdpopulationsDrJGordonEdwards
1970howeverstatesthatpestcontrolmayactuallyin
creasebirdpopulationsEitheroneoftheseeventualities
shouldbecircumventedAdramaticincreaseoradramatic

decreaseinbirdpopulationsatLakeTahoecouldthreaten
thenaturalcommunities

SOLUTION
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Whenamosquitocontrolagencyrecognizesthepotential
harmitcancausenaturalcommunitiesasignificantchange
occursinitsselfimageNolongercantheagencyhavethe
luxuryofsimplyconsideringitselfthecitizensprotector
againstpestandvectormosquitoesTheagencyrecognizes
itselfasanotherpotentiallydestructiveforceofdevelop
ment anotherfreewayanotherparkinglotanothercon
dominumSuchanagencymustrecognizethatnomatter
howcarefullymeasureditsimpactsmaybewhenaddedto
theforcesofotherdevelopmenttheymaybedestructive
Itisthereforelogicalthattheagencyshouldfullycooper
atewitharegulatoryagencythatwouldtakeresponsibil
ityfortheregulationofalltheforcesofdevelopmentto
insurethatthedegreeofimpactremainsbelowthelevel
thatthenaturalcommunitiescanbuffer

Ismosquitocontrolcompatiblewiththenaturalenviron
mentoftheTahoeBasinThisquestioncannotbeanswer
edatpresentInthemeantimeouragencywilluseallof
thescientificresourceswehaveavailabletoreducetheim

pactofourinsectcontrolonnaturalcommunitiesandstill
provideinsectcontrol Wewillcontinuetorecognizethe
needforaregulatoryagencythatwillunifyalloftheeco
logicallyinterdependentactionsofagenciescorporationsor
individualsThereinliestheanswertothequestionwehave
posed

DahlstenDLRGarciaJEPrineandRHunt1969Insect

ProblemsinForestRecreationalAreasCaliforniaAgricul
ture23746
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GordonLarry1970UnificationforActionNeededforEnviron

mentalManagementJEnvironHealth332160162
HuntRichardH1968PineneedlescaleinfestationSouthLake

TahoeCaliforniaACaliforniaDivisionofForestryReport
OdumEugene1963EcologyHoltRinehartandWinstonSan

FranciscoCalifornia

PeakallDavidB1970Pesticidesandthereproductionofbirds
ScientificAmerican22247278



SOLUTIONTOADRAINAGEPROBLEMINASIMULATEDPASTUREWITHIMPLICATIONS

FORITSAPPLICATIONINACTUALPASTURES

In1969theUSDepartmentofAgricultureandFresno
StateCollegeenteredintDacooperativeagreementforre
searchofmutualinterestTheCollegecontributedland
andassistancefortheestablishmentofasmallpasturefor
mosquitostudiesThispaperreportsononeaspectofthis
cooperativeendeavorinthepasturePersonnelofourWest
ernInsectsAffectingManandAnimalsInvestigationsin
FresnowiththehelpofFresnoStateCollegeconstructed
thirtyoneexperimentaldepressionsorplotseachabout
onefootdeepbysixfeetwidebyninefeetlonginthesmall
pastureThebanksofeachdepressionslopedata45angle
sowhenwaterwassixirchesdeepintheplotthesurface
areaofthewatercovered0001ofanacreSincethepri
marypurposeoftheseplotswastoholdwateratarather
constantleveleachonewaslinedwithacontinuoussheet
of6milpolyethyleneplasticfilmandcoveredwithsoilata
minimumthicknessof10inchesWaterforirrigationwas
providedbyanautomaticsprinklingsystem

Theplotswerecompletedsolateinthefallof1969that
theywereseededinitiallywithannualryegrassonlySeeds
ofatypicalpasturemixfortheFresnoareaweresowedin
thelatespringof1970andagoodinitialstandandgood
earlygrowthwereobtained

Wehadanticipatedthatadequatedrainagewouldnot
occurwithintheplasticlinedepressionsduringthewinter
monthsandaccordinglyplannedtokeepthemdrainedwith
asumppumpWewereunawareuntiltheseasonalrains
actuallycamethatthewholepastureareawaspartiallyun
derlainbyahardpanNeverthelessthecombinationof
plasticandhardpancausedbutminordrainageproblems
throughthewinterandearlyspring

Howevertheonsetoftheregionsusualhotsummertem
peratureandlowhumidifynecessitatedasharpincreasein
thevolumeofirrigationwaterinordertokeepthepasture
inagoodstateofproductionorinfacteventokeepthe
grassandlegumesaliveatallThesteppedupirrigation
schedulecausedwatertoaccumulateinsomeofthedepres
sionstoanextentthatresultedinmosquitoproductionun
lesstheplotswerebailedouteveryfewdaysAndtheprob
lemremainedunmitigatedthroughseveralmodificationsin
thedesignofthesprinklingsystemandnumerousaltera
tionsinthewateringschedulesWethentrieda6inchdi
ameterholethroughthe10inchesofsoilinthebottomof
themosttroublesomeplotandremoveda6inchdiameter
diskoftheunderlyingplasticThisgavereliefforonly
ashorttimeasthesoilbetweentheplasticandtheunder
lyinghardpanrapidlybecamesaturatedandwateragain
accumulatedintheplotA4inchpostholeaugerwasthen
usedtoextendtheholetoadepthofaboutthreefeetThis

LeyburnFLewisandDarrelMChristenson

UnitedStatesDepartmentofAgricultureFresno
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threefootdeepholeresultedinadequatedrainageinthat
particularplotAsimilarholewasboredinothertrouble
somedepressionsandineachinstancethedrainageproblem
waseliminated

Wethenseriouslyaddressedourselvestotheproposition
thatsimilarverticaldrainagemightbeusedinsomesitua
tionsinotherpastureswithanaturaldrainageproblem

Twodifficultieswerereadilyapparent1Openholesin
pasturescannotbetoleratedbecauseofhazardstolive
stock2Theremovalofsurpluswateronlyshouldbe
accomplishednotthesiphoningoffofwaterneededfor
plantgrowthBothproblemsapparentlyweresolvedsatis
factorilybyfillingtheholeswithcoarseaggregatetoped
offwithafewinchesofrichloamInseveraltrialsinthe

experimentalplotsstartingwithsixtoeightinchesof
waterdepressionsthatstillheldwaterafteraweekwitha
sixinchdiameterholeintheplasticdrainedwithin24
hourswhenafourinchdiameterholeofadequatedepth
wasexcavatedandrefilledwithcoarseaggregatetoppedoff
withafewinchesofloamTheaggregateservedadequately
tokeeptheholesopentheloamprovidedatoplayer
thatnotonlyfilteredthewaterslowlybutatthesametime
supportedplantgrowth

Loamisbelievednecessaryforthetoplayeroftheholes
sothatplantrootscanhelpholdthetopsoilfromsifting
downwardthroughtheaggregateandprovideavenues
throughthesoilforsurpluswaterThecolumnofcoarseag
gregateshouldnotitselfbecomecementedtogethertoan
extentthatitbecomesimpervioustowaternorshouldit
interfereinanywaywithfuturefarmingactivitiesThecol
umncanbeplowedoverorthroughdiscedoverorthrough
leveledoverorsubsoiledwithoutinconveniencedamage
orotherinterferenceSeeddrillsorplantersshouldoperate
withoutinterferenceorharmoverorthroughthecolumn

Furtherdiscussionshouldbemadeofthestatement

abovethataholeofadequatedepthisrequiredforgood
drainageCaliforniasCentralValleysoilsaswithallallu
vialsoilswereofcourselaiddowninlayerssomeofwhich
aremorepermeablethanothersWeobtainedbetterdrain
agewhenourholeswereboredthroughthehardpanintoan
underlyingsandylayerthanwhentheyterminatedwithin
thehardpanWeareheredefiningahardpanasbeingany
waterimperviouslayerwhetheritisanironorlimecement
edstratumoraplowsoleorplowpanAllresultinpoor
drainageandmosquitoproductionThedeepestwefound
itnecessarytoborewasabout612feetbutmostholes
werelessthanfourfeet

Asapreliminarytoinitiatingfurtherresearchonthe
techniqueweconsultedFresnobasedpersonneloftheARS



SoilandWaterConservationResearchDivisionGround
WaterRechargeResearchProjectandtheCaliforniaWater
QualityControlBoardBothgroupsexpressedinterestin
suchaproject

Thechiefreasonwebelievetheabovetechniquewarrants

furtherinvestigationisthattherearepasturesintheSan
JoaquinValleyinwhichallattemptsatchemicalmosquito
controlhavebeenabandonedbecauseofinsecticideresist
anceBecauseofthatresistancetheneedisgreatforany
additionalmethodofdrainageinpasturesespeciallyin
smallacreagesnearurbanareaswheretheownerskeepa
horseortwobuthavenoequipmentforsubsoilingrelevel
ingorconstructingrecyclingsystemsandwherebutlittle
chanceexistsforalternativecroppingsystemsTechniques
areneededalsoforeliminatingtroublesomeareasinlarger

DISTRICTSEXPERIENCEUSINGPRIVATECONTRACTORSFORVEHICLEAND

EQUIPMENTMAINTENANCE

ELGeveshausenandGardnerCMcFarland

SoutheastMosquitoAbatementDistrictSouthGate

Oneoftheimportantexpensesofoperationofmosquito
abatementdistrictsisthatofvehicleandequipmentmain
tenanceThisexpenseischaracteristicofanyoperationin
volvingmotorvehiclesmechanicalequipmentsuchas
sprayersenginescompressorsofficeshopandyardfacili
tiessuchasgasolinepumpsandairconditioners

Severalfactorsinvolvingvehicleandsprayequipmentare
mostimportantinmosquitoandothervectorcontroloper
ations

1Thevehiclesandequipmenthavetobefunctionalso
thatthetimeofthecontroloperatorismostefficient
lyutilizedThisisparticularlyimportantsincethe
majorcostofmostoperationsislaborcost

2Vehiclesandequipmentmustbeintopoperatingcon
ditionparticularlyduringtheoperationalseasonto
provideefficientulitizationoflabor

3Spareequipmentmustbekepttoaminimumtomini
mizeinventorycostsstandbydeteriorationandto
keepstoragespaceassmallaspossible

Aregularprogramofvehicleandequipmentreplacement
isnecessarytailoredtotheusageInadditionconsider
ationmustbegiventoobsolesenceWhennewmoreeffi
cientequipmentispresentedatthemarketplacecareful
evaluationwilldeterminewhetherimmediatereplacement

shouldbemaderegardlessoftheregularreplacementpro
gramAnexampleisthatoftheintroductionofrighthand
driveautomatictransmissionJeepsandScoutsOurDis
trictdeterminedthatsuchequipmentcouldallowoneman
operationsTradeinlossesofstandarddrivevehicleswere
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pasturesthatotherwiseareadequatelyleveledanddrained
Someofthethingsweneedtoascertainexperimentallyare
1Theoptimumdepthanddiameterofholesforeffective
drainage2Howlargeanareaontheaveragewillonehole
drain3Howmuchloamshouldbeplacedontopofa
columnofaggregate

Webelievetheboringofholesposesnogreatproblem
Constructionshouldinnowayinterferewithnormalland

usageeitherduringtheboringprocessorlaterAppropri
atetractororvehicularmountedpostholediggerscanexca
vatemanyholesperday Coarseaggregateisrelatively
cheapandrelativelyeasytoplaceinholesRichloamwill
beavailableineverypastureAdditionallyverticaldrainage
aswithanytypeofdrainageshouldresultingreaterton
nageofforageperacreinthedrainedarea

minorincomparisontosavingsinlaborcostsOperational
vehiclesarereplacedafter25000milesserviceandnotlater
thanfiveyearsofoperationStaffvehiclesarereplacedbe
tweenserviceoftwotofouryearsandwithmaximummile
ageof50000milesThisprogramwithstaffvehiclesis
predicatedonafavorablenewcarpurchaseavailability
throughtheGeneralServicesoftheStateofCaliforniaand
favorablepricesreceivedfrombidoffersfortheusedstaff
cars

Mentionwasmadeoftherequirementthatvehiclesmust
beintopoperatingconditionNothingismorefrustrating
thantohavevehiclesnonoperationalatthetimeofheaviest
usageVehicleswillbreakdownhoweverunderthebestof
maintenanceThedecisiontheniswhethertohaveavehicle

andequipmentmaintenancedivisionInHousesotospeak
ortomakearrangementsforthemaintenancebyanoutside
garage

WehavedeterminedthatthebestprogramforourDis
trictistohavethemajorpartofmotorvehiclemaintenance
performedbyprivatelyoperatedgaragesSelectionofsuch
facilitiesisdeterminedbythefollowingcriteria

1Proximitytovehiclestorageareas
2Motorvehicleservicecapability
3Reliability
4Partscharges
5Laborcharges
6Agreementforimmediateserviceofvehicleswhen

vehicleneedisurgent
7Capacityforserviceofatleastthreevehiclesconcur

rently
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Thedecisiontouseprivategaragesformotorvehicle
maintenanceratherthanemployvehicleandequipment
mechanicswasbasedonrelativecostsandshopcapability

Whenconsideringthecostofonemechanicemployedata
yearlygrosssalaryof10380inourarea1647peryear
mustbeaddedforfringebenefitsforatotalof12027
yearlycosttotheDistrictBycomparisonthelaborcost
formajormotorvehicleservicebyprivategaragesislistedas
follows

July11968 June301969 167045

July11969 June301970 197320

VehiclesintheDistrictfleetattwoseparateyardsinclude
41vehiclesasfollowsSouthGate 2staffcars1staff

stationwagon1utilitypickuptruckand20Jeepsand
ScoutsNorthHollywood 1staffpickuptruck16Jeeps
andScouts

Nopartsareincludedintheevaluationsincesuchitems
arethesamewherevertheserviceisperformedPartspro
videdbythetwovehiclerepairgaragescametoatotalof
224335inthe19691970fiscalyear

Eventhoughnomotorvehiclemechanicormechanicsas
suchareemployedtheoperationalpersonneldoperform
certainmaintenanceandgaragefunctions

1Alloperationalemployeesareresponsibleformain
tenanceofvehiclesassignedtothemwhichincludes
aVehiclewashandcleanup
bSteamcleaning
cTirechangeandrepair
dLubricationincludingfilterchanges
eGasolineandoilservice

2InadditionSeniorInspectorOperatorswhentime
permitsandduringwintermonthsandinclement
weatherperformseveralmotorvehiclemaintenance
functions

ControlofChironomidmidgeshasbeenamajoractivity
oftheSoutheastMosquitoAbatementDistrictSEMAD
foranumberofyearsSince1952urbanizationoftheare
asadjacenttowaterspreadingbasinsfloodcontroldams
andfloodcontrolchannelshaveresultedinanincreaseof

midgespeciescausingdiscomforttoresidentsandeconomic
losstoindustry

WhentheSoutheastMosquitoAbatementDistrictwas
firstformedtheonlymajormidgeproducingareaswerethe

aPreparationandpaintingofoperationalvehiclesin
cludingminorbodyandfenderwork

bBrakemaintenanceandreplacement
cMinortuneups
dRepairandreplacementofaccessoriessuchasseat

beltsandmirrors

eTirebalancing
3SeniorInspectorOperatorsalsoinstalladjustandre

pairallsprayequipmentbothhandandmotorvehicle
mounted

Alloperationalpersonnelareassignedothermaintenance
dutiesincluding

1Buildingmaintenance cleanuppainting

2Outsideyardcleanup
3Minorserviceoffacilitiessuchasreplacementoffurn

aceandairconditionerfilters

4Minorsteamcleanerrepairandservice
5Necessarygardening
6Minorelectricalservicesuchasreplacementofswitch

esandplugs
7Minorplumbingrepairssuchasreplacementofwash

ers

8Carpentryworkasneededsuchasinstallationof
shelvesracksandsheathing

Thenumberofmanhoursexpendedbyalloperatorsfor
motorvehiclemaintenanceamountedto1612manhoursin

thefiscalyear19691970Ofthistime1322manhours
wereinvolvedinsteamcleaningofvehiclestirerepairlub
ricationandoilchangesTwohundredandninetyman
hourswereexpendedinbrakeworkminortuneupsspark
plugchangesandpaintingandothermechanicalwork

Inconclusionweareoftheopinionthatoutsideauto
motivemaintenanceinprivateshopsismoreeconomical
moreflexibleandmoreusefulparticularlyintheperiodof
maximumuseofequipment

LABORATORYANDFIELDSTUDIESOFANEWCHIRONOMIDSPECIESIN

THESOUTHEASTMOSQUITOABATEMENTDISTRICT

FrankWPelsueandGardnerCMcFarland

SoutheastMosquitoAbatementDistrictSouthGate

LosAngelesSanGabrielandRioHondoRiversandthe
RioHondoSpreadingBasinsAsindustryandhousingen
croachedintheseareasitbecameclearthatmidgecontrol
aswellasmosquitocontrolwasnecessaryGardnerMcFar
landManageroftheSoutheastMosquitoAbatementDis
trictrecognizedthateconomicalcontrolofpestmidges
wouldhavetobeinstitutedHowevertheavailablelitera

tureregardingmidgecontrolwasratherlimitedTheDis
trictalongwiththeCaliforniaStateHealthDepartments



BureauofVectorControlandSolidWasteManagement
andLosAngelesCountyFloodControlDistrictapproached
theUniversityofCaliforniaatRiversideforthepurposeof
initiatingaresearchprojectonthecontrolofChironomid
midgesIn1959anagreementbetweentheLosAngeles
CountyFloodControlDistrictandtheUniversityofCalif
orniaatRiversidewasreachedandtheresearchprojectwas
startedThedataobtainedfromthisprojecthaveprovided
thebasisformidgecontrolthroughouttheState

Wehavefoundovertheyearsthatconcretefloodcontrol
channelsriversearthenwaterspreadingbasinsrecentman
madelakesandsewagestabilizationlagoonsprovidean
idealhabitatformidgeproductionTheprimaryreasonfor
thiswasthepreventionoftheestablishmentofabalanced
biotaduetointermittentwatersandhighlypolluted
waters

Inpastyearstheprimarycontrolmeasuresusedagainst
pestmidgeshavebeentheplantingofGermancarpCyprin
uscarpioinapprovedareaseliminationofthesourceby
draininganddryingforshortperiodsoftimeandchemical
controlwheretheabovementionedprocedurescannotbe
appliedIntheareaswheretheFloodControlDistricthas

controlofthewatermidgebreedingcanbeeliminatedby
dryingbutundercertaincircumstancesthisisnotpossible
sochemicalmeansareusedAnycontrolworkdonebythe
SoutheastMADiscoveredbyacontractwiththeFlood
ControlDistrictandthiscontracthasbeenrenewedevery
yearsince1962

Therearemanygolfcourselakesandotherpermanent
waterimpoundsthroughouttheDistrictthatproduceChiro
nomidsInthesesitesweplantGermancarpandcatfish
wherefeasibleCatfishspeciesutilizedincludebullheads
ChannelandWhitecats

Midgecontrolisslightlymorecomplexthanmosquito
controlinthatthereisawidevariationinthesusceptibility
toinsecticidesofthevariousmidgespeciesthatagiven
sourcemaycontainOnesourcemaycontainseveralpest
speciesbutusuallyonespeciespredominatesandofcourse
thetypeofsituationdictateswhichcontrolmethodisutil
izedOurapproachtomidgecontrolisslightlydifferent
thanthatofmosquitocontrolinthattheadultpopulation
levelisconsideredbeforecontrolmeasuresareeffected
whereasmosquitoesarecontrolledregardlessoftheadult
occurrence

Manyinsecticideshavebeenfoundtobeeffectiveincon

trollingmidgelarvaebyseveralworkersFellton1941
McFarlandetal1962Hilsenhoff1959Andersonetal
1964Andersonetal1965Mezger1967Mullaetal
1969Inearlyreportsthechlorinatedhydrocarbonswere
thecompoundsofchoicehowevertheirusewasgradually
phasedoutduetodevelopmentofresistanceLieuxand
Mulrennan1956toxicityoffishandothernontargetor
ganismsandtheiraccumulationintheenvironment

Inrecentyearstheorganophosphateinsecticideshave
beenthematerialsofchoiceThosepresentlyusedbythe
SoutheastMosquitoAbatementDistrictarefenthion
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ABATEDURSBANandparathionincertainsitua
tionsMalathionwasusedformidgecontrolbutdevelop
mentofresistanceinmidgesaswellasinmosquitoesand
itstoxicitytofishhadvirtuallyeliminateditsuseinthe
SEMADTheinsecticidesusedformidgecontrolareusual
lyinthegranularformparticularlyhardcoregranulesas
theyreleaseratherslowlyandtendtoreleaseonthesurface
ofthemudtheareaofmidgelarvaeconcentration

Untillastyearwewereabletocontrolmostof our

midgespecieswiththePublicHealthProtectionPHP
chemicalsalreadymentioned Howeverin1970ween
counteredamidgespecieswewereunabletocontrolat pre

viouslyacceptabledosageratesAfterbringingthisspecies
totheattentionofvariousauthoritiesinthefieldDrBay
UCRMrGGrodhausBVC SWMDrMullaandSaul

FrommerUCRwefindthisisprobablyanewspeciesof
midgeintheChironomusspattenuatuscomplexnumber
51WefirstencounteredthisspeciesintheCoyoteCreek
whichrunsalongthesoutheasternborderofLosAngeles
CountyFromthispointwehavefoundthatithasspread
throughouttheDistrict

Presentedinthispaperisapreliminaryreportonlabora
toryandfieldstudiesconductedbytheSoutheastMosquito
AbatementDistrictduringthesummerof1970Inthere
mainderofthepaperChironomusspattenuatuscomplex
No51foundintheSEMADwillsimplybereferredtoas
species51Rascomparedwithasusceptiblestrainmaintain
edinDrMullaslaboratoryatUCRwhichisdesignatedas
51S

MATERIALSANDMETHODS

Laboratory Larvalspecimensofmidgespecies51R
werecollectedintheCoyoteCreekandCerritosDrainage
FloodControlSystemforstudyinthelaboratoryThe
specimenswerecollectedatirregularintervalsthroughout
thesummerforresistancetestingThescreeningtestswere
conductedusingthemethoddevelopedbyMullaandKhas
awinah1969Brieflythismethodconsistsofplacingap
proximately5gmofwhitesandina4ozdixiecupandad
ding100mloftapwaterthencarefullyplacing20larvae
percupThelarvaeareallowedtoequilibrateforatleast
onehourtoallowthemtoconstructtheirtubesAny30
meshsandwouldbesuitableforthisprocedureHowever
wefoundthatMontereyWhitesandispreferableduetoits
extremelywhiteappearanceThiswhitebackgroundpro
videsexcellentcontrastwiththebrightredmidgelarvae
facilitatingmortalitydeterminationsBoththeMonterey
Whiteandalocalcrystalwhitesandwereusedinthetests
Themidgelarvaedidnotseemtodisplayanypreferencefor
eitheroneTheinsecticideinacetonewasthenaddedto

eachcupatvariousconcentrationswiththemortalityre
cordedin24hours
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Eachtestwasruninduplicateandreplicatedthreetimes
foreachinsecticidetestedResultsofthetestswereaver

agedandplottedonprobitlogpaperusingdosageresponse
linestodeterminetheLC50andLClevelsTheselevelc
areexpressedinpartspermillionppmEachreplicate
wasrunwithacheckwiththemortalityresultsineachre
plicatecorrectedusingAbbotsFormula

Thecriteriausedfordeterminingmortalitywasasfol
lows1larvaefoundinrubeswerecountedasalive2
larvaeoutsidetubebutstilldisplayingnormalbehavior
afterstimulationwerecountedasalive3larvaeandpupae
outsidetubesdisplayingerraticbehaviororstillwerecount
edasdeadand4larvaeandpupaeeatenbyhealthylarvae
werecountedasdead

Thefollowinginsecticideswereusedinthestudyfen
thion00dimethyl04rnethylthiomtolylphosphoro
thioateABATE0000tetramethyl00thiodipphenylene
phosphorothioateDURSBAN00diethyl0356tri
chloro2pyridylphosphorothioatemalathion00di
methyls12diethoxycarbamylethylphosphorodithio
ateChevronchemicalRE11775msecbutylphenylN

methylNphenylthiocarbamateSEVINnmethyll
naphthylcarbamateStocksolutionsofinsecticideinace
toneweremadeupfroininsecticidesinstockatthe
SEMAD

FIELDSTUDIES

OurfieldstudieswerecarriedonintheCoyoteCreek
CerritosChannelMaplewoodChannelandPaloVerde
ChannelAlloftheseflocdcontrolchannelsarelocatedin

theGreaterLongBeachareaTheCoyoteCreekisacon
cretechannelwithalowflowchanneldownthecenter

Duringthesummerthelowflowchannelisabletohandle
alloftherunoffwaterfromhomeirrigationdairyandin
dustrialwasteandanyothersourcesThelowflowchannel
usuallybuildsupwithbottomsedimentsapproximatelysix
toteninchesdeepThechannelistrapizoidalinshapeap
proximately15feetacrossatitswidestpointandtwofeet
deepThewaterusuallyrunsontheaverageof12second
feet12cubicfeetofwatergoingpastagivenpointeach
secondComparativelyspeaking12secondfeetinthepar
ticularlowwaterchannelismoderatelyfastwhichcom
poundstheproblemofinsecticidetreatment

InsecticidesusedintheCoyoteCreekwereDURSBAN
bothECand1Durhamgranulesfenthion1Durham
granulesABATE1Durhamgranulesmethoxychlor2
DurhamgranulesandLosAngelesChemicalCompany
emulsifiableconcentrateallatdifferenttimeofcourse

GranuleswereappliedbyusingaPCBspreaderfromaScout
drivingalongthecreekEmulsifiableconcentratewasap
pliedusingtheinjectionmethodflowingtheinsecticideinto
thewaterforonehourPopulationsamplesweretakenat
foursitespreandposttreatmenttheposttreatment
samplebeingtaken48hoursaftertreatmentEachsample
consistedofatwoscoopcompositeusinga6x3bottom

samplerSamplesweretakentothelaboratoryandcounted
usingtheUCRAquaticCountingTraydevelopedby
AndersonandBay1962

IntheCerritosChanneldrainagesystemweused2
methoxychlorgranules1DURSBANgranules1ABATE
granulesand5malathiongranulesatdifferenttimesThe
dosageratesforallthematerialswereat02to03
poundsperacreThesewereappliedusingaPCBSpreader
fromanInternationalScoutsprayvehicleThesamesam
plingtechniquesmentionedabovewereusedinthesetreat
mentsaswell

DrCharlesSchaeferUCFresnosupplieduswitha
sampleofChevronRE11775forfieldtrialsWechosetwo
floodcontrolchannelsforthesetestsBothchannelsare

locatedintheGreaterLongBeachareaandaredesignated
MaplewoodandPaloVerdeMaplewoodChannelrunspar
alleltotheSanGabrielRiverforapproximatelyonemile
thenemptiesintotheSGRiverAtestplotwasmarked
offequalingapproximatelyoneacreThechannelisapprox
imatelyonemilelongand40feetwideThebottomisvery
flatsothewatermovesveryslowlyapproximatelyonesec
ondfootThebottomsedimentconsistedoffinesiltand

algaeFivepopulationsamplesweretakenatgiveninter
valsandtwochecksamplesweretakenoutsidethetestplot
areaPopulationsamplesweretakenthedaybeforetreat
mentandposttreatmentsamplesweretakenat24hours
and48hoursTheMaplewoodtestplotwastreatedwith
ChevronChemicalRE11775ECtreatmentwasaccom

plishedusinganInternationalScoutvehiclewitha100gal
lontankandasprayboomThetreatmentdosagewasat
therateof005lbactualperacreAsecondtreatmentwas
doneusingthesamematerialinthePaloVerdechannelfol
lowingthesameproceduresasmentionedaboveDosage
rateinthistestwas01Ibactualperacre

AnothertreatmentsitewastheCerritosChannelinLong
BeachPopulationsamplesweretakenfollowingthesame
proceduresmentionedearlierThischannelisconcreteand
flatbottomedOnlyabout20ofthechannelwascovered
bywaterduringthesummerandthewaterflowwasabout
threetofoursecondfeetWetreatedthechannelseveral

timesduringtheseasonwithABATE1 DURSBAN1

methoxychlor2andMalathion5 Allfourinsecticides

wereinthegranularformandwereappliedattherateof
02IbactualperacreTreatmentwasaccomplishedusing
proximately22acresThewaterdepthvariedfrom2to5
inchesinthetreatmentareaThewatertemperatureaverag
edapproximately22C

LaboratoryTest

RESULTSANDDISCUSSION

ResultsofthelaboratorytestsareshowninTable1
Thereseemstobeahighdegreeofresistancetofenthion
ABATEandDURSBANwhentheseresultsarecompared
withthesusceptiblestrainofspecies51SmaintainedinDr



Table1EffectivenessofseveralinsecticidesagainstChironomusspattenuatuscomplex51SEMADshowingLCand
LCvaluesexpressedinpartspermillion

Insecticide

FENTHION

ABATE

DURSBAN

MALATHION

RE 11775

SEVIN

Field

Location

CoyoteCreek
CoyoteCreek
CoyoteCreek
CoyoteCreek
CoyoteCreek
CoyoteCreek

CerritosChannel

CerritosChannel

CerritosChannel

CerritosChannel

Maplewood
Channel

PaloVerde

Channel

Insecticide

Date Useda

69
69
73

77
714
929

722
728
818
916

July1970

LC50 LC90

035

021

0185

Dursban

Dursban

Abate

Fenthion

Fenthion

Malathion

16

Methoxychlor
Dursban

Abated

Malathion

055

0550

aAsusceptiblelaboratorystrainmaintainedatUCRinDrMullaslaboratory

Table2ThisTablegivesabreakdownoftreatmentresultsinthevarioustestsitesduringthe1970season

Dosage
Rate

005ppm
005ppm
02lba
02lba

02lba
03lba

025lba
03lba

1lba
02lba

923 RE11775 005lba

928 RE11775 01lba

MullaslaboratoryatUCRMullaandKhasawinah1969
AlthoughmalathiontoleranceislowerthanthatofABATE
fenthionandDURSBANcomparedwithspecies51Seven
thisisratherhighTheresultsinthisTablearebasedon
24hourmortalitycountsItmightbeinterestingtonote
thatinfenthionandDURSBANwedidnotachieve100
killinanyofthereplicatesatthehighestdosageof10ppm
after72hoursofexposureInfactafter24hoursatthe
highestdosagelevelallofthelarvaewereoutoftheirtubes
withsomeofthelarvaestillmovingbutafter72hours

046

066

033

0025

00195

October1970

LC50 LC90

aSandgranularformulations
bAverageofcompositesamplesexpressedinnumberoflarvaepersquarefoot
cEmulsifiableconcentrate

dSpecialslowrelease5granules

26

17

075

0047

00670

Pretreatment Posttreatment Reduction

LarvalSamplesb LarvalSamples in48Hours

360

420

5000

9040

6360

2300

1560

1280

4200

1700

3672

360

6520

1820

4300

260

1280

200

3640

220

Chironomussp51a

LC50 LC90

0008

00007

000042

00021

0031

00013

00009

00054

11

0

79

32

88

11

84

10

85

1224 53

3000 4368 0
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someofthelarvaereenteredtheirtubesindicatingthatthey
hadnotreceivedalethaldoseofinsecticide

Thedosagemortalityregressionlinesforfenthion
ABATEandDURSBANshowninFigure1tendtoindicate
aratherheterogeneouspopulationforresistanceofcourse
onewouldexpectthisinafieldpopulationSelectionpres
surefromfenthionhasbeenratherconsistantforthelast

78yearsduetoroutinesprayingformosquitoesHowever
ABATEandDURSBANpressurehasbeenpresentforonly
thelast23yearsandonlyinspecialsituationspriorto
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Figure1Dosagemortalityregressionlinesforfenthion
ABATEandDURSBAN

1970Thismightmeanthatperhapsfenthiontolerancehas
impartedacrosstolerancetoABATEandDURSBANsim
ilartowhatoccursinsomestrainsofmosquitospecies

RegressionlinesshowninFigure2indicateahomogen
eouspopulationformalathionresistancewhilespecies51R
appearstobeheterogeneousforChevronRE11775with

similarLCandLCvaluestomalathionThereappears
tobesomeveryinterestingbiochemistrygoingoninthis
midgespeciesrelativetoinsecticidemetabolism

Atthepresenttimelaboratoryresultsusingmalathion
indicatealevelofsusceptibilitywithinreasonabledosage
parametersComparisonwithasusceptiblelaboratorystrain
ofthesamespeciesmaintainedinDrMullaslaboratoryat
UCRshowapproximatelya10foldresistancelevelfor
species51RThiswoulctendtoindicatethatmalathion
susceptibilitywillfailwithsubsequentselectioninthe1971
seasonleavinguswithoutasuitablemeansofchemicalcon
trol

TestsusingSEVINshowedsusceptibilitylevelsonapar
withABATEindicatingeithercrossresistanceimpartedby
OPcompoundsoranaturaltolerancetoSEVINThe
formerisprobablytrueaslaboratoryexperimentswithan
othernewcarbamateChevronRE11775showedalevel
ofsusceptibilityapproximately10foldbelowthatofSEV
INbutonaparwithmalathionsusceptibility

FIELDSTUDIES

Inthefallof1969wefirstnoticedapopulationbuildup

ofspecies51RintheCoyoteCreekWehadreceivedquite
anumberofcomplaintsfromresidentsintheareaconse
quentlycontrolmeasureswereeffectedDursbangranules
wereappliedtotheinfestedareasatarateof01lbper

98

80

50

20

2

Malathion

RE11775

Concentrationppm

0

Figure2Dosagemortalityregressionlinesformalathion
andRE11775

acrePresentalongwithspecies51RwasTanypusgrod
hauseAsTgrodhausiisrathertolerantatacceptibledos
ageratestofenthionandABATEMullaetal1969we
choseDURSBANforthetreatmentTreatmentresultsus

ingDURSBANatthistimewereverygoodItshouldbe
keptinmindthatduringthe1969seasonfenthionwas
routinelysprayedintheCoyoteCreekformosquitocon
trol

Wefirstnoticedabuildupofspecies51RinJuneof
1970PriortothistimewehadtreatedCoyoteCreekfor
twootherspeciesofmidgeusingDURSBANemulsifiable
concentrateThesespecieswereeliminatedandreplacedby
species51RIfspecies51RwaspresentpriortoJunethe
populationmusthavebeenataverylowlevelasnospeci
menswerefoundinlarvaesamplesduringthisperiodAp
proximatelythreeweeksafterthefirsttreatmentaheavy
populationwasfoundintheCoyoteCreekWetreatedthis
timeusing1ABATEgranulesatarateof01Ibperacre
Posttreatmentsamplesshowednoreductioninthelarval
population

Fourdayslaterwetreatedwith1fenthiongranulesat
arateof02lbperacreThistimewereducedthelarval
populationfrom10000larvaepersqftto3000persqft
representingasizeablereductionhoweverthiswasstill
wellabovethenuisancethresholdNextwetriedmethoxy

chloremusifiableandgranuleswithlittleornoresultsThe
larvalpopulationcontinuedbuildingandsodidthecom
plaintssowetriedfenthionagainreceivingapproximately
a50reductionstillnotbelowthenuisancethreshold

Inthemeantimewewerefindingspecies51Rinother

areasandreceivingcomplaintsaswellAtthistimewecon
tactedtheLosAngelesCountyFloodControlDistrictand
requestedthatCoyoteCreekbecleanedAftermuchde
liberationtheyconsentedtocleanthelowflowchannel
Theyalsocleanedseveralotherchannelsthatwereinfested
butpopulationreductionwasonlytemporaryWithinafew
weekspopulationlevelswereagainabovethenuisance



thresholdlevelalthoughbelowthemaximumpopulations
beforecleaning

InthemeantimeOrangeCountyMADwashavingsimi
larproblemswiththesamespeciesofmidgeandthesame
insecticidesHowevertheytriedeverythingintheirinsec
ticideshedandfoundthatmalathionwouldcontrolspecies
51RtheSEMADtreatedtheirchannelsinfestedwithspe
cies51Rachievinggoodresultsatadosagerateof02Ib
peracreTable2showsfieldresultsusingthevariouscom
pounds

TreatmentsintheCoyoteCreekandtheCerritosChan
nelusingmalathiongranulesat02Ibactualperacrere
sultedinlarvaepopulationreductionsontheaverageof
8590towardstheendofthemidgebreedingseason

InourfieldtrialsusingChevronRE11775ECatrates
of005lbacreand01lbacrewereceivedpoorresultsob
taininglessthana50larvalreductionforbothtreatments
Theapparentreasonforthiswastherapidbreakdownof
RE11775inhighlyorganicwaterstelephoneconversation
DrCSchaeferPerhapsifweincreasedthedosagerate
forthiscompoundto01lbacrewemightachievecontrol
atlevelssimilartowhatoccurredinthelaboratoryatrates
of00501ppm

RecentlytheSoutheastMADprovidedtheUniversityof
CaliforniaatRiversidetwofivethousanddollargrantsto
studymidgespecies51RandothermidgesintheCoyote
CreekandadjacentareasTworesearchprojectsunderthe
directionofDrBayandDrMullaarepresentlyexploring
waysofcontrollingthismidgefrombiologicalandchemical
approaches

SUMMARY

Duringthe1970seasontheSoutheastMosquitoAbate
mentDistrictexperiencedinsecticidefailuresincontrolling
anewspeciesofChironomidmidgeChironomusspatten
uatescomplex51Inmanyofourconcretefloodcontrol
channelsallofthepublichealthprotectionchemicalspre
sentlyusedtocontrolChironomidmidgesfailedatournor
maldosageratesof01to02poundsofactualperacre

Laboratoryandfieldtestsclearlyindicatedthatspecie
51RwasresistanttofenthionABATEDURSBANSEVIN
methoxychlorandmalathionwhencomparedwithsuscep
tibilitydataonthesamespeciesmaintainedinDrMullas
laboratoryatUCRHowevereventhoughMalathionre
sistancewaspresentthelevelofresistancewasbelowthat

offenthionABATEandDURSBANconsequentlycon
trolwasachievedusingthismateriallateintheseason

LaboratorytestsusinganewcarbamateChevronRE
11775showedpromisehoweverfieldtestsindicatedthat
thismaterialwastoounstableinhighlyorganicwatersat
dosageratesof00501poundsperacretobeusefulinour
typeofsituation

Astheseasonprogresseditbecameclearthatintensive
studyofthisproblemwasnecessarySotwograntsoffive
thousanddollarsweregiventotheUniversityofCalifornia
atRiversidebytheSoutheastMosquitoAbatementDistrict
toconductresearchonthebiologicalandchemicalcontrol
ofthismidgeunderthedirectionofDrBayandDrMulla

ResultsoftheresearchcarriedonbytheUCRworkers
inthecontrolofChironomidmidgesshouldnotonlyun
covervaluableinformationregardingthisspeciesbutwill
aidinthecontrolofallmidgespecies
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TheCaliforniaSpecialDistrictsAssociationCSDA
coversallspecialdistrictsinCaliforniaSpecialdistrictsto
dayareingreaterdangerthantheyhaveeverbeenofbeing
phasedoutoflocalgovernmentinthestateofCalifornia
Thetrendwhichhasbeengoingonforanumberofyears
notonlyinthisstatebutthroughouttheUnitedStateshas
beentotrytoabolishallspecialdistrictstosetupregional

orbigbrother governmenttobringthedistricts
undercitiescountiesandstatesInPresidentNixonsre
centStateoftheUnionspeechthereisanindicationthat
aneffortmaybemadetoreversethetrend

Californiaspecialdistrictsbecameorganizedabout1h
yearsagoAssemblymanKnoxintroducedAB2054atthe
beginningofthe1969sesionWhenourpresentsecretary
GlennReitersawacopyofthisbillhestatedthatitwould
takeawaydistrictpowersandwouldeffectivelydestroy
themSenatorSchradefromSanDiegometwithusand
reviewedthisbillHestaledthatwhatweweregettingwas
ourownfaultAllspecialdistrictsinCaliforniawererather
smugandcomplacentandhadpaidlittleattentiontowhat
wasgoingoninSacramentoTheyhadnotheededthe
warningthatSacramentowasintheprocessofdoingaway
withspecialdistrictsAssemblymanKnoxwhoisknown
asthefatherofLafcoandtheDistrictReorganization
Actstatedthatthemorespecialdistrictsthatcouldbe
eliminatedthebetteroffthepeopleinCaliforniawouldbe
HewaschairmanoftheAssemblyLocalGovernmentCom
mittee

SenatorSchradeadvisedusthatAB2054hadpassedthe
Assemblywithagoodmarginsoitwastoolatetodoany
thingthereThiswasintheclosingdaysofthe1968ses
sionandhesaidhecouldnotofferanyhopeHesaidthe

billwastobepresentedontheSenatefloorandthathistor
icallythiskindofbillwasnotlikelytobekilledonthe
floorWeaskedhimtotry atleastwewouldgodown

fightingWedidmakeastrongeffortcontactingmanyof
theSenatorsSenatorSchradeworkedwithusandonthe

eveningofthelastdayhesaidItiscomingonthefloor
tomorrowthereisnothingmoreyoucandosoyoumight
aswellgohomeDontplanonthebillbeingkilled I

dontthinkwecandoitThenextafternoonSenator

Schradephonedtoadviseusthatthebillhadindeedbeen
killedontheSenatefloor

AB2054wouldhavebeenthefirststepineliminationof
specialdistrictsIttookawayallauthorityandallpower
fromallspecialdistrictsinCaliforniaManyspecialdistricts
havefailedtorealizethisAfterthisclosecallwegotto

getherwithSenatorSchradeandaskedWhatcanwedo
HesaidSpecialdistrictsasoldasthestateofCalifornia
haveneverdoneanythingtoprotectthemselveshavenever
organizedexceptintheirowngroupsofspecialinterest
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CALIFORNIASPECIALDISTRICTSASSOCIATION

RalphWChapman

CaliforniaSpecialDistrictsAssociationCSDASpringValley

ThefeelinginSacramentoisthattheyaresolooseeachgo
ingitsownwayandnotcaringabouttheotherthatthey
cannotbeencouragedtoorganizeThisisoneoftherea
sonsthelegislaturemaytrytophasethemoutbecause
theyareadisorganizedgroupoflocalgovernmentThe
onlythingthatwillsavethemisforthemtoorganizeand
worktogether

ThiswasthebeginningofCSDATodaywehaveapprox
imately250specialdistrictsinourorganizationThatis
notmanycomparedwiththe2300inexistenceThere
are43differenttypes Sacramentorecognizesstrength
numbersorganizationThisiswhywefeelitissoimpor
tantforeveryspecialdistricttobelongtothisAssociation
WehavehadadifficultstruggleForexampletheIrriga
tionDistrictsAssociationthoughtwemightprovidecompet
itionforthemwhichwewouldnotThatAssociationhad
becomecomplacentTodayitisactivewithalobbyista
fulltimeattorneyincreasedmailingsetcTodothese
thingsithasdoubledthefeeofeverywaterdistrictOtays
annualfeehadbeenabout600peryearnowitisupto
1200 SanDiegoCountysWaterAuthorityisupto
3500

CSDAsponsoredAB1155whichputstwodistrictrepre
sentativesontheLocalAgencyFormationCommission
LAFCOwithinthevariouscountiesinCaliforniaThis
billwasAssemblymanKnoxsbill itoriginallywasthe
billofSenatorCoombsofRiversideAtthebeginningof

lastyearssessionwefeltthatsomanydistrictswerehaving
troublewiththeirrespectiveLAFCOsthatweshouldrec
ommendincreasingLAFCOtosevenmemberstwofrom
citiestwofromcountiestwofromspecialdistrictsandone
atlarge SenatorSchraderequestedSenatorCoombsto
carrythisbillforusandheagreedInthemeantimewe
hadbeenworkingwithAssemblymanKnoxandhehad
reconsideredhispositiontowardspecialdistrictsHeadmit
tedhehadbeeninfavorofphasingthemoutAftersix
monthscloseassociationwhichCSDAhashadwithhis

officehehaschangedhismindandinfacttoldusthatif
anyonedevelopedabilltochangeLAFCOsinceitwashis
billthatcreatedLAFCOsomeyearsagohewouldliketobe
theonetoputinthebillWewenttoSenatorCoombsand
askedhimifhewouldmindturninghisbilloverto
AssemblymanKnoxHeagreedjustwantingtobesurethe
billgotinandhopefullypassed

WeputtogethertheSenatebillwithAB1155Assembly
manKnoxspokebeforetheSenateLocalGovernment
CommitteeexplainingwhyhefavoredthebillHesaid
thiswasthefirsttimeinhistorythatanyonehadevercome
toSacramentotostandupandspeakoutforspecialdis
trictstoletthelegislatorsknowthattheyareorganized
workingtogetherincooperationandthattheyhavede



velopedagoodcaseforthemselves
AB1155passedandtodayinSanDiegoCountyweare

usingitasapilotfortheproceduresTheSanDiegoLAF
COhaspassedaresolutioninvitingspecialdistrictstositon
theCommissionItappearsthatwithinthenextseveral
monthsinSanDiegoCountyweshallseetworepresenta
tivesofspecialdistrictssittingonLAFCOwhichwillbe
thefirstinCalifornia

Webelievetheassociationsofvarioustypesofdistricts
aregoodbutshouldbestrengthenedTheyshouldlet
CSDAcarrythebillstheywantthroughthelegislaturebe
causeitisonlythroughthiscombinedeffortthatwecanget
thestrengthnecessarytogetwhatweneedSpecialdistricts
needmanythingsnowinCaliforniaCSDAhasitsownin
suranceprogramatexcellentrateswithBlueShieldCSDA
obtainedthebesttalentitcouldfindtoworkwithusOur

legalcounselisJamesCregerofBestBestandCregerof
RiversideTheyareknownasthefinestgovernmentalat
torneysinthestateOurlegislativedirectorinSacramento
isRobertBeckusHehasbeentherefor17yearsiswell
likedandrespectedthroughoutthecapitol

WeknowtherearesomebadspecialdistrictsTherewas
oneinnorthernCaliforniawhichhadnoadequaterecords
andthosetheydidhavewerestuffedinashoeboxandput
inaclosetWemadeanefforttoprovideatwoweektrain
ingprogramfortheirbookkeeperIfmosquitoabatement
districtsjoinedCSDAourlegislativeprogramwouldbeto
pickupanyproblemtheyhadoranylegislationtheyneed
edandtrytocarryitthroughSacramentoThecostat

ContraCostaCountyMosquito

TheLocalAgencyFormationCommissionLAFCO
Actwaspassedin1965TheKnoxBillwhichgaveriseto
theLAFCOstructurecontainedaverysubstantialbiasa
gainstspecialdistrictsButwebelievethattheverystrength
ofhomeruleinCaliforniahasderivedfromthefactthat

manyagenciesrepresentingmanypeoplearecontributing
tothepracticeoflocalgovernmentfromthepolicylevelto
theactualexecutionofspecificfunctions

Thespecialdistricthasbeenaverydisturbingthingto
manypeopleforalongperiodoftimeIn1931therewas
aneffortmadetoarrestortomakeextremelydifficultthe
formationofnewdistricts thiswascalledTheDistrict

InvestigationsActIndeterredthedevelopmentofmos
quitocontrolformanyyearsItwasonlyaftertheappli
cationofthisActtomosquitoabatementdistrictformation
hadbeensetasidethatthelegislaturedecideditshouldno
longerapply

TheLAFCOaspectofharnessingandarrestingnewpolit
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presentis5000peryearplus20per1000ofthedis
trictsoperatingbudgetnotincludingcapitalbondsor
reserves

ThepoliciesofCSDAaredecidedbyamajorityvoteof
theBoardofDirectorsofwhichthereare15membersThe

Boardisvotedinbythemembershipattheannualmeeting
eachOctoberThememberscomefromallpartsofCalif
orniaandwetrytokeepthemasevenlydistributedaspos
sibleAcrosssectionofalltypesofdistrictsisrepresented
ontheBoard

MattersdevelopsofastinSacramentothatusuallyanal
mostimmediatedecisionmustbemadeThereisnotime

topreparequestionnairesfortheentiremembershipandto
awaittheiranswersThebiggestproblemwehaveisto
movefastenoughRobertBeckusourlegislativedirector
monitorsallbillsTheBoardofDirectorshasestablished

policyguidelinesfromwhichweworkbuttheBoardcan
notroutinelypassorrejecteachbillBeckuscopiesbillsof
interesttousandsendsthemtoSecretaryGlenReiterwho
duplicatesthemandmailsthemtothemembersWehave
beenabletogetcopiesoutto2200agenciesinaslittleas
14hoursDistrictsareexpectedtophoneorwritetousif
thereissomethingtheyareworriedaboutIn1970we
analyzed5300piecesoflegislationOfthesewecomment
edonseveralhundredWewouldappreciateanopportunity
tolookatanybillaspecialdistrictplanstointroduce
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icalsubdivisionswasbroughtintobeingin1965Itamount
edtoanintermediatelevelsoundingbodywhichcouldlook
atandmakedeterminationsaboutthedesirabilityofvarious
formsoflocalgovernmentWhenweconsiderthatthere
are58countiesinCaliforniaroughlyfivetimesthatmany
majorcitiesand100timesthatmanyspecialdistrictsofall
kindsitisquiteclearwhytherehasbeenconcernaboutthe
districts

ProbablythefirstimpactofLAFCOonmosquitoabate
mentdistrictstookplaceinContraCostaCountySome
howthefeelingexistedinContraCostaCountythattheex
ecutiveofficerofLAFCOneededtomakeinroadsbytaking
onvariousunnecessaryspecialdistrictsInthiscountythere
aretwomosquitoabatementdistrictsplusanareawithno
organizedcontrolForcertainpersonsitseemedlikean
excellentopportunitytomakeachangebybringingthe
entiremattertoissue
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ContraCostaCountyMosquitoAbatementDistrictConcord

TheprobleminContraCostaCountystartedyearsbe
foreLAFCOwascreated TheContraCostaMosquito
AbatementDistrictintheearlydaysencompassedthecen
tralportionofthecountyandwasisolatedfromthecoast
alportioncontainingRichmondElCerritoandseveral
othercitiesbyaridgeofhillswhichprovidedageographic
barrierandhelpedproducedifferentclimaticconditionsIt
wasofnogreatconcerntopeopleinthecentralareasasto
whetherornottherewasamosquitocontrolprogramon
thewestslopeofthehillCertainpeopleinthewestern
portionofthecountywantedamosquitocontrolprogram
butotherswereviolentlyopposedtoitThissituationsim
meredforanumberofyearsuntilLAFCOcameintobeing

In1964acommitteewasappointedbytheBoardof
Supervisorstostudytheneedsinthecountyandtomake
recommendationsThecommitteepresentedtherecom
mendationthattheDiabloValleyMADintheeastpartof
thecountytheContraCostaCountyMADinthecentral
partofthecountyandtheuncontrolledareainthewest
partofthecountybeincludedinasinglecountywideserv
iceareawhichwouldnotonlydomosquitocontrolbut
alsoperformotherfunctionsallunderthedirectcontrolof
theBoardofSupervisors

ThematterwasquietforseveralyearsAtonetimethe
ContraCostaCountyMADwasapproachedaboutthede
sirabilityofaserviceareabeingformedinthewesternpart
oftheCountyandcontractingwiththeMADTheBoard
ofTrusteesoftheDistrictwasagreeabletoannexationorto
almostanyreasonablesolutionshortofgivingupitsown
program In1969thesituationfinallycametoahead
withsomeofthelocalpeoplemountinganoffensiveusing
LAFCOproceduresThematterwasbroughtbeforethe
BoardofSupervisorswhoinitiatedtheactionrequesting
LAFCOtostudythissubjectandhopefullytorecommend
thattheentirewestporionbeannexedtotheContra
CostaMADAtthepublichearingonlycitycouncilmem
bersandmanagersoftwocitiesRichmondandElCerrito
appearedinoppositionThereweresome60lettersfrom
privatecitizensurgingthattheareabeannexedtotheMAD
Thereweretwocitiesverymuchinfavoroftheannexation
AtthesametimetheexecutiveofficerofLAFCOsuggested
totheCommissionthatitheannexationweresuccessful
theBoardofSupervisorsshouldconsidertakingoverthe
mosquitoabatementfunctionintheentirecountyHecar
riedthismattertotheBoardofSupervisorsandgotacom
mitmentfromthemthattheywouldbewillingtotake
overtheoperationsifthecitieswishedit

OurBoardofTrusteesdidnotwantthestringtiedtothe
annexationthatiftheannexationoccurredtheCounty
wouldtakeovertheprogramWeevendebatedwhetherwe
wouldaccepttheannexation wedohavethatoption
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undertheDistrictReorganizationActThismatterhad
beenstewingfortoomanyyearsandwasnotgoingaway
sowedecidedtofaceitTheBoarddidagreetoconsider
theannexationtoholdthehearingsthatwerenecessary
buttheymadeitquiteclearthattheydidnotwantthe
CountySupervisorstotakeoverAhearingwassetupand
oppositionconsistedonlyofavocalminorityofthecity
councilsofRichmondandElCerritoTheannexationwas

completedbutimmediatelyfollowingoneofthesecities
remindedtheBoardofSupervisorstokeepitspromiseto
takeoverthefunctionoftheDistrictTheSupervisors
passedaresolutionandsentoutcopiestoeachofthecities
intheDistrictofferingtodomosquitocontrolifthecities
wisheditOurBoardofTrusteesisappointedalmosten
tirelybycitycouncils wehad13appointeesfromcities
andonerepresentingthecountyParticularlyamongthe
eightoriginalcitiesthetrusteescontactedtheirrespective
citycouncilmemberstosupportthedistrictThecityof
Lafayettewasthefirsttocomethroughwithalettertothe
BoardofSupervisorsstatingNothankyouwelikethedis
trictwewanttokeepitOthercitiesdidlikewisesothe
Supervisorsthrewthematterintothemayorsconference
foraquickdecisionIwasofferedtenminutestotalkto
thisConferencetoexplainthattheDistrictwasinabetter
positiontohandlethecontrolthanwasthecountyAtthe
conclusionofthedebatethemayorofBrentwoodinthe
DiabloValleyMADineastcountysaidWeallknowthat
thesestudiestaketimecostmoney Imovethatthismat

terbetabledandthatwemoveontoothermoreimportant
businessThemayorofSanPabloagreedWehavebeen
tryingformanyyearstogetaprogramgoinginthewest
partofthecountywenowarewithinsightofourgoalwe
havebeenannexedandhopefullyduringthecomingseason
wecangetsomereliefletusnotdelaythematterfurther
Arollcallvotewas10to4infavoroftablingthematter
hopefullyforgettingitandlettingthedistrictscarryon
Thefourmayorsvotingforcarryingoutthestudytogive
theprogramtotheCountySupervisorswerefromthewest
areawhichhadneverbeenservedbyanorganizedmosquito
controlagencyEverymayorofeverycityservedbyamos
quitoabatementprogramunanimouslysupportedus

Wegotconsiderablenewspaperpublicityandthisshould
havebeentheendofthematterbutitwasnotAfew
weekslaterweweresurprisedwhenwegotanotherresolu
tionfromtheBoardofSupervisorsthistimedirectedto
ourBoardofTrusteessayingthatifthepartiesconcerned
wereinterestedtheywouldbewillingtotakeoverthe
programThisresolutionalsowenttotheDiabloValley
MADItirritatedtheContraCostaCountyMADBoard
whichcouldnotunderstandwhytheSupervisorscouldnot
takenoforananswerTheDistrictBoardtookavery
politeapproachrequestingthatacommitteeofourBoard



meetwiththeSupervisorsoracommitteeofthatBoard
andstatingthatwewouldbehappytolistentoanyreasons
whytheSupervisorsthoughttheycoulddothejobbetter
ormoreeconomically

TheSupervisorsimmediatelyrepliedsayingtheywere
referringthemattertotheirlocalgovernmentcoordinating
committeePerhapswecouldhavedroppedthematterbut
theDistrictBoardsaidNOWewantthemeetingWe
wanttoknowwhytheSupervisorspersistonthisOur
BoardPresidentwrotetothechairmanofthelocalgovern
mentcoordinatingcommitteeaskingagainthatadatebe
setFinallylateinSeptemberthemeetingwasheldAt
thismeetingtheSupervisorscommitteeseemedapologetic
Itwasobviousthatthiswasapoliticalmatterthatpressure
hadbeenappliedtotheSupervisorsThecommitteeindi
catedthatthemeetingwasnotreallynecessarythatthere
wasnothingspecialtopresenttotheDistrictthatthecom

IamgratifiedbytheresultsoftheconclusionbyLAFCO
inFresnoCountybutIfeelthematterisjusttabledand
willcomeupagainForthemomentthesituationseems
ratherquietonthespecialdistrictsstudyfrontThereare
fourmosquitoabatementdistrictsinFresnoCountycover
inganareaofabout3700squaremilesTheycameintobe
inginalogicalorderlywayasthepeopleintheinvolved
areaswerereadytotakeontheburdonofpayingformos
quitocontrolThefirstdistrictstartedin1941covering
justthemetropolitanareaofFresnoabout55squaremiles
AsWorldWarIIwasconcludedandnewinsecticideswere
availableotherpeoplewantedrelieffrommosquitoesform
ingwhatisnowpartoftheConsolidatedMADinthecom
munitiessurroundingFresnoin1946Therewerefourin

corporatedtownsandanareaofabout250squaremiles
Evenasthisdistrictwasbeingformedtherewerepetitions
beingcirculatedbyadjacentcommunitiesrequestingper
missiontobeannexed

Therehadbeensomequestionduringtheformationof
theConsolidatedMADofjoiningwiththeexistingFresno
MADbutthereweretworeasonswhysuchdidnotseem
practicalFirsttheassessedvaluationoftheFresnoarea
wasmuchhighersothatthatareadidnotwanttopay
highertaxestosupporttheConsolidatedMADarea
Secondlytherewasafeelinginthesmallercommunities
thatthebigcitywouldruntheshowBy1948notonly
hadtheoriginalConsolidatedMADbeenorganizedbut
annexationofadditionalareahadenlargedthedistrictto
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mitteeitselfrecognizedthattheDistrictwasdoingagood
jobTheLAFCOexecutiveofficerpointedoutthatthiswas
thewaythingsweregoingthattheSupervisorswerealways
lookingforwaystocutdownonexpensesandthatwemay
hearaboutthisfromtimetotimeastheSupervisorstryto
meettheirproblemsTheSupervisorsthemselvesgaveevery
indicationthattheywouldliketoforgetthematterInas
muchasittookoversixmonthstoarrangefortheoriginal
meetingourBoardfeltthatthecountywouldnotinitiate
anothermeetinginthenearfuture

UndertheDistrictReorganizationActthereisnopro
visionatthistimefortheBoardofSupervisorsorLAFCO
todissolveanoperatingdistrictsolongasthatdistrictis
functioningandcarryingoutitspowerswithoutgoingtoa
voteofthepeopletoupholdthemIfthedistrictwerenot
functioningtheSupervisorscoulddissolvethedistrictwith
theconsentofLAFCO

approximately1000squaremilestoincludeessentiallyall
theareasurroundingthemetropolitanpartofFresno
County

Wenoticedmanyyearsagothattheoilcountryinthe
vicinityofCoalingahadsomeveryvaluableassessedland
andpracticallynomosquitoproblemsoitseemedlikea
goodideatoannextheCoalingaHuronareatotheConsoli
datedMADWediscussedthiswithvariousserviceclubsin

thatareabutthosepeoplepreferredtohavetheirown
districtBecauseoftheirhighassessedvaluationandminor
problemstheyadoptedataxrateofaboutonecentSoon
afterthatthepeopleinthewestsideofFresnoCountyin
theFirebaugh Mendotaareathoughtthatprogresshad
reachedtheplacewheretheycouldgetreasonablemosquito
controlevenwithalltheirwaterAsIrecalltheywentto
theFresnoMADfirstandrequestedthatdistricttoannex
themButtheFresnoMADpreferrednottobecausethe
problemwasgreatandtheassessedvaluationwaslow
TheythencametotheConsolidatedMADOurtaxrate
atthattimehadcomedownto12centsaratewecould
livewithButwefelttheproblemwastoogreatandthein
comepotentialtoosmallforourdistricttotakeonthat

burdensowedeclinedtoannexthemThepeopleonthe
westsidehoweverweredeterminedsotheystartedtheir
owndistricttheFresnoWestsideMADatataxrateof
about28centsThustherewasalogicalandorderlyfor
mationoffourdistrictsinFresnoCountydistrictsthelocal
peopleineachareawerewillingtopayfor
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IneachinstanceexceitbetweentheFresnoandCon
solidatedMADstherearegeographicalborderswhichmake
thedivisionintoseparatedistrictsseemquitepractical
TheFresnoandConsolidatedMADshavetheproblemofa

jointborderinthegrowingpartofthemetropolitanareaof
Fresnowhichhascausedsomeconfusionandwasinfact
theseedfortheproposedstudybyLAFCOAsyetwecan
notseeanylogicalorpracticalwayforthisboundarytobe
moved

Thisbackgroundprovidestheinformationbehindthe
firstindepthcountywidstudyofspecialdistrictsstart
ingwithmosquitoabatementdistrictsandalsocemetary
districtswithfundsprovdedbytheBoardofSupervisors
Thisstudywasinitiatedabout1968butLAFCOitselfwas
notinapositiontoconductthestudyAcontractwas
madewiththeFresnoCommunityCouncilinanamountof
1000000WiththiscontracttheCommunityCouncil
employedtheHeadoftheBusinessDepartmentofFresno
StateCollegetoconductthestudyThisprofessornotvery
familiarwithmosquitocontrolorcountygovernmentpaid
someofhisstudentstomaketheactualinvestigations

Ourstrategyaswesawthereportwastokillitbefore
LAFCOandweweresuccessfulindoingthatThereport
hadnosubstancenodepthIthadthreerecommendedal
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TheLocalAgencyFormationCommissioninTulare
Countyhasrequestedastudynowinprogressofthemos
quitocontrolprograminthiscountyActuallytheinitial
requestforthestudywasmadebythecityofPorterville
whosecitycouncilrefusedtoacceptinclusioninaproposed
FoothillMosquitoAbatementDistrictThesoutheastern
partoftheValleyfloorofTulareCountyhasneverhador
ganizedmosquitocontrolOntwooccasionsonein1952
andtheotherin1969theStateHealthDepartmentcoor
dinatingwiththeFederalGovernmentontheonehandand
withtheTulareCountyHealthDepartmentontheother
hasconductedemergencymosquitocontrolbecauseof
actualorthreatenedencephalitisinthispopulatedarea
Afterseveralabortiveeffortstoobtainorganizedmosquito
controlastrongeffortin1970resultedinsignaturesof
nearly30oftheregisteredvoterstoformanew
districtTwoincorporatedcitiesareincludedinthearea
LindsayinthenorthadjacenttotheDeltaMADandPor
tervilleintheapproxirnatecenter Thecitycouncilof

Lindsayrequestedinclusionintheproposeddistrictbut
theCityCouncilofPortervilleinspiteofappealsbythe
cityofLindsaybyastrongorganizationcommitteeforthe

ternativesformosquitocontrolOnewasthatthefourdis
trictsremainintheirpresentlegalstatusbutbeputunder
oneadministrationOneadministratorservingfourMAD
BoardswouldbeaverydifficulttaskThesecondwasthat
considerationbegiventoputtingthemosquitocontrolpro
gramonavalley widebasisunderoneadministratorI
doubtifthepeopleofFresnoCountyareinterestedintak
ingontheproblemsofTulareorKingsorMaderaCounties
ThethirdwasthattherebeoneMADinFresnoCounty
underoneadministration

Thebodyofthereportwasnothingmorethanthesta
tisticsthestudentshadtakenfromvariousreadilyavailable

publicationsTherewasnotieinoftherecommendations
WehadnodifficultykillingthisatLAFCOasthereport
waspresentedLAFCOdidacceptthereportbecauseit
hadcontractedforitbutitunanimouslyrejectedtherec
ommendationsWehopetherewillbenonewmovement
tostartanotherstudyofspecialdistrictsinFresnoCounty
forsometimeThemostencouragingthingtothemosquito
controlpeopleinFresnoCountywasthateveninthereport
oftheCommunityCouncilthereweresectionsthatwere
verycomplimentarytousTherewasnotasingleperson
appearingatLAFCOwhofavoredtherecommendationsof
thereportbytheCommunityCouncil

proposeddistrictandinthefaceofsignaturesbynearly
20oftheregisteredvotersinthecorporatelimitsofPor
tervillerejectedallrequestsAttheformalhearingbefore
LAFCOontheproposeddistrictacouncilmanforPorter
villeservingasamemberofLAFCOsaidthatwhatheand
thecityofPortervillewereaskingwasastudytoseeifin
factthemosquitoabatementdistrictsthatareoperatingin
TulareCountytodayaredoingitinthebestpossiblemeth
odHeaddedthatPortervilleasacitywasineffectanall
purposedistrictincorporatedforthepurposeofproviding
servicestothemselvesandcouldtakecareofitsownmos
quitoproblems

LAFCOpreparedaresolutioncallingforastudyreorgan
izationcommitteeinaccordancewithGovernmentCode
Sections56220through56236inwhichthefollowingsub
jectdistrictswereincludedasparticipantsandeachrequest
edtoappointamembertoservealleightcitiesinTulare
County ThetwoMADslocatedexclusivelyinTulare
CountyTulareandDeltaMADsFurtherLAFCOspeci
fiedthefollowingitemsforstudyandforpreparationofa
writtenreport

1ThepopulationandpopulationdensityinTulare



County

2Thelocationextentanddimensionsofmosquito
abatementproblemsinTulareCounty

3Methodsofmosquitoabatement
4Costcomparisonofmethodsofmosquitoabatement
5Costanalysisofmosquitoabatementunderalternative

plansofreorganization
6Costanalysisofpresentmosquitoabatementprograms
7Comparisonofcostsofpresentmosquitoabatement

programsunderalternativeplansofreorganization
8Taxbasenecessarytosupportmosquitoabatement

programunderalternativeplansofreorganization
9Adequacyandefficiencyofpresentmosquitoabate

mentprograms

10Definitenessandcertaintyofboundariesofdistricts
resultingfromaconsolidationorannexation

Thereorganizationcommitteewasinstructedtoprepare
answerstotheseitemswithinaperiodofapproximatelytwo
months

TheCommitteemetnearthemiddleofJanuaryand
establishedofficersanddevelopedproceduralplansItwas
notedthatthereweremanypossiblealternativestoachieve
organizedmosquitocontrolinTulareCounty

1TheproposedFoothillMADcouldbeformedwith
nostructuraleffectontheadjacentexistingdistricts

2TheproposedFoothillMADareacouldbeannexed
legallytoanyoneofthreeexistingdistricts

3Differentsectionsoftheproposeddistrictcouldbe
annexedtotheadjacentMADs

4TheproposedFoothillMADcouldbeconsolidated
withaconsolidatedDeltaandTulareMAD

TheCommitteenotedthatiftheforegoingstudieswere
tobemadeitwouldbejustaslogicaltoconsideralsothe
possibilityofacountywidesingleMADbothtodetermine
resultanttaxrateandthelogisticsofmosquitocontrol
undersuchaplanThiswouldinvolvetakingawayfrom
DelanoandKingsMADstheareasoftheirdistrictsex
tendingintoTulareCountySincePortervillehadraised
thetotalissueitalsowouldprobablybeapartofthestudy
toconsiderthemeritsofhavingthemosquitocontrolpro
gramoperateasanarmofcountygovernmentorperhaps
evenasapartofthecountyHealthDepartment

Fortunatelythepresenttwomajormosquitoabatement
districtsareactiveparticipantsonthisReorganizationCom
mitteeandareinapositiontooffersoundadviceandto
influenceanyvotingForexampleamajorissueisoneof
anincorporatedcityperformingitsownmosquitocontrol
andlettinganothercityplusthesurroundingruralareado
whattheymayplease

TheDeltaMADhaspreparedthreemapsshowingthe
breedingrecordsofthethreemajorspeciesinthisdistrict
thepasturemosquitothehousemosquitoandtheenceph
alitismosquitoInthecaseofthepastureandtheenceph
alitismosquitoesbreedinginsidethelimitsofanycityis
quiterareornonexistantyetthesetwospeciescanbea
severeproblemwhenadultsmoveintothecitiesfromthe

85

surroundingruralareasInCaliforniaaerosolfogginghas
neverbeenappreciablysuccessfulandthereisnoeffective
controlpossiblebyacityInthecaseofthehousemos

quitotherearemanysourcesinsidethecityThoseresult
ingfromstreetguttersandcatchbasinscanbecontrolled
byacitybutthenumerouspotentialbackyardsources
suchasunusedswimmingpoolswadingpoolscooler
drainsotherstandingwaterinbucketsetccanbecontrol
ledonlybyanorganizedMADprogramAcitydoesnot
evenhavealegalrighttoenterontoprivatepropertyfor
mosquitocontrolButinTulareCountyamajorpartof
adulthousemosquitoesinsideacitycanarisefromtheim
mediatesuburbsfromsimilarsourcesasnotedinsideacity
butalsofromopencesspoolsandirrigationactivities
Sometimeslargepollutedwatersourcessuchasdairydrains
andsewagetreatmentplantsneitherofwhichwouldoccur
insideacityslimitsareextremelyimportantCitiescan
helpontheirownsewageplantsbutnormallyarenotsuf
ficientlytrainedororganizedtoprovideassuredeffective
controlExperiencebytheDeltaMADhasbeenthathouse
mosquitoesmoveintremendousnumbersforfourandfive
milesfromthesemajorruralsources

TheTulareandDeltaMADshopetoprovidesufficient
informationthatastrongrecommendationfortheforma
tionoftheproposedFoothillMADcanbeforthcoming
TheabsenceofcontrolintheLindsayareahasalways
plaguedtheDeltaMADbecauseofheavymosquitomigra
tionsfromtheuncontrolledterritoryHoweveritwould
beunwisetoattempttoblockalookatsomeofthealterna
tivesMosquitodistrictsinmanypartsofthestatewere
formedtocoverasmallareaandhavegrownuntilthey
havecoalescedwithadjacentdistricts Theseborders
sometimesfollowingancientschooldistrictboundariesare
notalwayslogicalundertodaysgovernmentalstructuresor
formosquitocontrollogisticsAreviewbyanindependent
citizensgrouptoreshapeboundariesoreveninsomecases
tomergepartsorallofdistrictsmightbeinthebestinter
estsoftotalLocalgovernmentUndernoconditionhow
evershouldmosquitoabatementdistrictsasawhole
acquiescetothetenetsofsomeantispecialdistrictdogood
erswhohavetriedtolumpmosquitodistrictswithother
typesofdistrictsespeciallyutilitytypedistrictswhich
havebeeninfrequentconflictwithcitiesThereisastrong
caseformosquitoabatementdistrictsinlocalgovernmental
structuresanditishopedthatthesedistrictswillbeableto

assistinassuringtheircontinuedexistenceandeffectivepro
grams

WhatmayhappenspecificallyinTulareCountyIfthe
factsarepresentedcarefullytoreceptiveearsthecitycoun
cilofPortervillemaystillrequestinclusionintheproposed
FoothillMADandtheformationcanproceedwithoutcom
plicationsHoweveriftheCommitteeshouldurgeanyre
organizationoftheproposedareawithexistingMADs
therewouldbeanelectionbyalltheinvolvedpeopleIfa
majorityvotedfavorablythecityofPortervillecouldbe
broughtintotheselectedalternativewhetherthecitycoun
cilofPortervillewasinagreementornot



LOOKINGATONETHING

Thisistheopportunityeverypublicrelationsman
dreamsabout thechancetoputonhiswhitehatand
hisstarandtrytoconvinceabunchofprofessionalgun
slingersthattheyoughttogostraight
Idliketoreemphasizeprofessionalinthissentence

Therearehundredsofmeetingsofvariousgroupsassocia
tionsandindustriestakingplacerightnowbutIdoubt
verymuchifthereisanysinglegroupofindividualsmeet
inganywherethatismorededicatedormoreprofessionalor
doingmoreimportantworkthatismoreshroudedin
mysterymisinformationandcloudsofmiasmathanyou
folksarerighthere

Ithinkthatiftherewereacompetitionofwhatsthe
leastknownassociationofmeaningfulpeoplewithamean
ingfulpurpose youfolkswouldtaketophonors

Fromaprofessionalpublicrelationsviewpointthisis
completelyunderstandable Youareahighlymotivated
groupofscientiststhatisjusttoodamnbusydoingimpor
tantworktobotheraboutgettinginvolvedinpublicrela
tionswhichdoesseemtohavesomewhatofaphonytaint
aboutit

Butsomethinglikepublicopinionisgivingyouprob
lemsineachofyourspecificareasinWashingtoninSacra
mentoandinthemeetingsofconcernedcitizensconser
vationistsbiologistsandecologists

ButImnotheretocoverthissameoldtiredsubject
mytalkisintwopartsonlyNowthatIveberatedyoufor
notcommunicatingwiththegeneralandcertainspecific
publicsIllgetrighttothesecondpartofmypresentation
andthatissomesuggestedactionthatmightbetakenby
yourAssociationandbyyourselfinthefieldasitwere

Youareconsideringtheestablishmentofprofessional
publicrelationsassistanceThiswilltakeabudgetassess
mentsandcommitments Untiltheyareaccomplished
thereisnoreasonwhyyoushouldusethisrationaletoa
voidthesubjectofpublicrelationsandsayineffectI
dontknowanythingaboutthissubjectsomebodyelse
shoulddoitIdontwanttogetinvolvedWellyouare
involvedandyoudohavepublicrelationswhetheryou
wantitornotYoucantgetawayfromitEveryonehas
publicrelationsItsonlyaquestionofwhetheryouhave
goodpublicrelationsorbadpublicrelations

Goodpublicrelationsisnotjustamatterofreleases
publicitypamphletsspeechesbeautifulbookletsorprop
agandaorfancytalkSomepeoplethinkthatswhatitis
Theyarewrong

Howdopeoplegettheirnotionsaboutassociationsand
companiesBasicallytheygettheirideasfromwhatthey
hearwhattheyseewhattheyreadandthisisimportant
fromtheirpersonalcontactswiththepeopleintheassoci
ationTheytendtorememberforalongtimetheirperson
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alexperiencesandthatmeanstheirexperienceswithpeople
workingintheassociationsorthedistrictinanyway

Sinceyoufolksaresomewhatinthebusinessofselling
yourprogramsthenthissimplebasicpublicrelationsprin
cipleisinvolvedPeopleliketodobusinesswithpeople
theylike

Thewisemanwholivedabout2000yearsagohada
goodformulaforpublicrelationsHesaidBenice

Youmightwanttoexamineyourownparticularopera
tioninthisrespectLetscallthispublicrelationsonthe
job LetsstartwiththetelephoneYouareawareof
coursethatmorepeopleknowusthroughthetelephone
thanfrommeetingusinpersonSohowareyourtelephone
mannersofyourstaffAreyouroughorsharpordiscour
teouswhenyouanswerthetelephoneDoyougivepeople
thenotionthattheirquestionsarejustanuisancetoyou

Doyouknowtheimportanceofthehellosandthe
goodbyesandthethankyous Thesearethelittle

thingsbuttheyremightybigtootherpeopleandtous
too SolikeitornotwereallinpublicrelationsIf
peoplelikeyouandyourstaffchancesareprettygoodthat
theylllikewhatyouredoing

AndnowforafewwordsaboutLookingatOneThing
AndSeeingAnother orCreativity Mostof

usthinkofthisactivityasexclusivelyrelatingtoanartist
orwriteroraphotographerorasculptorThefactiswere
allcreativeandthisiswhatwegothroughwhenwerefaced
withaproblemandsuddenlytheanswertotheproblemor
thefrustrationappearsasanideaIfevertherewasanas
sociationoraneffortthatneededacreativeapproacha
newideaitistheprofessionofmosquitoabatement

Iseeinthisroomthefiercelyscientificselfmotivated
personnelofthegreatCaliforniaMosquitoControlAssoci
ationandIaskAreyoustillonthedefensive Herein

thisroomistheonesurefiretooltogainunderstandingand
pressattentionpublichealthandarewestilltalkingde
fensively

OKImsureyouveheardthisbeforeitsafrustra
tionitsanuncertaintyyesevenafailureandtheonly
surefirerelieffromafrustrationisanidea

Letstalkabouthowandwhereideasarebornandthis
isthekeythatweshouldallstudyWearereallyseldom
hitwithanideaWeneedmorethoughtmerchants

ButwhatisanideaanywayThefirstthingyouvegot
todoistorecognizeanideaMostpeopletreatitlikean
unwelcomestrangerwhoneedsit Anditsjusthuman
naturetowanttotinkerwithitandreshapeitsoitlooks
likesomethingmoreconventionalandfamiliarItsalot
lessintimidatingifyoucanpaditandinsulatetheshock
inglystrangepartsofitandgrinddowntheroughedgesand
sandpapertheideatodeathAnideathatisntdangerous
ishardlyworthcallinganidea saidOscarWildeHewas



rightItstheshockingpartthefrighteningaspecttheun
knownelementthatmakesanideaanideainthefirstplace
IdeasarenevercomfortableAndifanideadoesfeelcom
fortabletakeanotherlookItsprobablynotanideaatall

Sinceyouarealllargelyautonomousandhighlylocal
izedwewanttoencourageyouinyourowncreativeap
proachtopublicrelationswithideasthosethatarenever
comfortable

Weneedpersuasivecommunicationinarapidlychang
ingsociety Theworldeverythingischangingatlight
ningspeedWeseeacapriciousvolatilemassofhumanity
thatdemandsconstantchangenotonlyinhowwecom
municatebutinthemessageitselfWeneverstepintothe
samerivertwiceWenoticethattherearemoredemands

forthewhythanthewhatinwhatpeoplewant
TakeabrieflookatshowmanshipItreallyisavery

simplematterItsamatterofingredientsmorethanany
thingelse

Wehaventreallybeguntotapourowncreativesources
Forexamplewerejustbeginningtolearnabouthumanbe
haviorThisissomethingthatweshouldallstudyinthis
generalareaofpublicrelations

LetsexaminethequestionoforiginalityThereisof
coursenosuchthingasasimonpureoriginalideaItsu
suallyalookatanoldideawithfresheyesLookingatOne
Thing AndSeeingAnother

WilsonMiznersaidIfyoustealfromoneanotherits
plagiarism ifyoustealfrommanyitsresearchSo
whatwerelookingforarenewcombinationsofoldideas
Wegothroughaprocessofadoptionadaptiontwistingand
turningandtheresnothingnewunderthesunShake
spearesHamletwasaDanishlegendthathepickedupand
towhichheaddedthesumtotalofhisexperiencesVol
tairesaidOriginalityisjudiciousimagination

Sowhenyousayitwhenyouwriteitwhenyoupro
poseittoyourcommunityortoyourregionordistrictyou
putitasifithadneverbeensaidbefore

WalpolediditwhenhesaidIwouldhavebeenahand
somemanbuttheychangedmeinthecradleHegotit
fromDonQuixotewhogotitfromCervanteswhogotit
fromtheGreeksandtheGreeksgotitfromtheEgyptians
thousandsofyearsago

Oneotherfactoritsayoungmindsprofessionnota
youngmansprofession Imaginationisanexerciseits
thedegreeofresilienceAndinyourprofessionthisisim
portantWhowantstohearthesameoldapproachyear
afteryearYoucanbe30andyourmindisturnedoff

Forty506070andyourereceptivetoachangingworld
SobuildwithimaginationYoucanalwaystearitdown
withanalysisWhenyougettooanalyticalarentyoufail
ingtouseyourimagination

Asanexampleofthemostsophisticatedpresscontact
possibleDrHazeltineofButteandDrEdwardsofUCre
centlytookonDrRiseboroughofUCinaDDTpelican
debateonChannel9inSanFranciscoThefeathersreally
flewandourcausewasbuttressedbythisthanklesseffort
onpartofEdwardsandHazeltine

LetsgetdowntoalocallevelYouregettingreadyto
larvicideasmallareaYoustudiedpopulationrateandall
ofthecomplexvariablesandyouvecomputedexactly
whenandwhereandhowandwhyyouregoingtodothe
jobIsntthisthetimetocallinthelocalradioTVand
newspaperpeopleandtelltheminaninterestingcreative
wayperhapsusingsimplegraphicsjustwhatyoureabout
todo wherewhenhowandwhyAninterestinghead
lineorthemeagrabber isinorderNowisthetimeto

turnonyourcreativejuice
LetsdiscussSpecialPublicsamomentThesearethe

opinionleaderstheinfluentialsInCaliforniawerefortun
atedifferingfromLouisianaandotherswampareaswe
donthavetoworryabouttheCrawfishClubortheShrimp
SocietyortheAPAtheAlligatorProtectiveAssociation
butwedohavetoworryabouttheIsaacWaltonLeague
TheSierraClubtheAudubonsandotherconservation
groups

Yourereadytosprayisntthisthetimetocallthese
peopleandtellthemthestorywherewhenhowwho
whyandwithwhatsprayInvitethemtocomeoverand
monitoryourprogramtakebirdcountsphotographsob
serveandbeinformed

Thereareofcourseotherpossibilitiesandwelltalk
aboutthemsomedaywhenwehavemoretimeForthe

momentletsnotgettooinvolvedLetskeepitsimple
Wecandoagoodjobifweworkwithinfiveareasofactivi
ty
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1developapublicinformationcommittee
2aspeakersbureau
3keepupyourpresscontactsand
4watchthosespecialinterests

AllittakesisayoungmindthatcanhandlearealideaAnd
number5ThatstheeasiestofallEverytimeyougetthe
chanceBENICE



FUNCTIONALCONSOLIDATIONOFGOVERNMENTANDITSEFFECT

UPONMOSQUITOABATEMENTDISTRICTS

JamesWBristow

SoutheastMosquitoAbatementDistrictSouthGate

TheLosAngelesTimesonJune151969askedHow
muchlongerwillmetropolitanLosAngelestolerateitsout
modedandobsoletepatternofcityandcountygovern
mentSolvingAmericasmanycompellingurbanproblems
isdependentuponmorethanspendingbillionsofdollarsor
theenactingoffederalandstatelegislationMuchofthe
faultliesintheurbanareasthemselvesTheobsoletestruc

turesoflocalgovernmentcontinuetobeabarriertoeffec
tiveactionandtoberesolurelyresistanttochange

Thenewspapersandothersseemtohavetheideathatif
wewouldsuddenlydoawaywithallofthespecialdistricts
andthecityandcountygovernmentsandequallysuddenly
haveanumbrellaregionalgovernmentovereverythingand
takeawayfromthelowerechelonsofgovernmentallthe
powerstotaxandconcentrateallpowerinanelectedre
gionalboardthiswouldscilvealltheproblemsofthepeo
pleTheecologistsalsoseemtobeadvancingthisasthe
answertooverallplanningWhatisthebigthingthatis
botheringthem

ThemajorthingisplanningPlanningcoversamultitude
ofsinsThereare78citiesinLosAngelesCountyThere
aresevencountiesandover140citieswhichcouldbemem

bersoftheSouthernCaliforniaAssociationofGovern

mentsSCAGwhichisourpresentregionalgrouphow
everonly80orsocitiesnowbelongtoitWhensome
peopletalkofplanningtheysaythatasmallcitysuchas
CommerceorevenalargeonesuchasLosAngelesplans
forthethingswhichwillhappenwithinitsbordersonly
anddoesnottakeintoaccountthethingswhichhappenbe
yonditsbordersThereforetheysaytheremustberegion
algovernmentwhichwilltakecareofallthesethingswhich
willplanfortheentireareaTheyevensayPopulation
densityshouldbepreplannedTheywanttotakeanarea
whichnowhas8000000personsandreplanitsothatin
dustrypopulationdensitiesetccanbechanged

IdonotbelievethiscanbedoneIdonotbelievepeople
noworatanyothertimewillstandstillandbemaneuvered
inanysuchmanner Thepeoplethemselveshavebuilt
Californiaonthebasisofthefactthattheydidwhatthey
wantedtodoMostpresentCalifornianscameherefrom
someotherstateTheysettledwheretheywantedtowent
totheschooldistrictsoftheirchoice

AlmosteverycollegeinthisstatehasaDepartmentof
Governmentwhichteachesmenandwomentoworkfor

governmentWhatarethecollegesteachingIhavebeen
invitedforthepast11yearstoconferencesthathavebeen
putonatUSCUCLAPepperdineCollegeandothersI
havereadsomeoftheresultsofsomeoftheseconferences

Nobodywhowasaddressingthegroupshadanypractical
experienceingoingoutandgettingelectedtoofficeoract
uallymanagingamunicipalityorcountyWhatisthetheo
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ryonwhichtheyworkIhaveheardofnoneofthemwho
didnotbelievesincerelyinregionalgovernmentsSomeof
thebureaucratsfromWashingtonhavecomeupwiththe
ideathattheentireUnitedStatesshouldbedividedinto

fiveregionsandallstateandcountygovernmentsshould
bediscardedThefiveregionsshouldbedividedintowork
ableregionsunderthemandthissetupwouldrepresentthe
government

PresidentNixoninarecentaddressadvocatedthepower
tothepeopleHowshouldwedothisByformingare
gionalgovernmentwitheightortenmillionpeopleand
electingfivementogovernitWillthatreturnthepower
tothepeopleWilleachpersonasanindividualbeableto
talktooneofthefivemenwhowouldbeelectedtoaregion
witheightmillionpopulation

Whateffectwouldthesechangeshaveonspecialdistricts
onmosquitoabatementdistrictsSpecialdistrictsare

asoldastheStateofCaliforniastartingin1850Atthat
timeittookanactofthelegislaturetocreateaspecial
districtIn1911theMattoonActwaspassedwhichmade
iteasierforspecialdistrictstobeformedThereare43

kindsofspecialdistrictsinCaliforniaperformingalmost
everyfunctionofgovernmentwhichcouldbeneededbya
groupofpeoplePriortotheincorporationofCommerce
asacitywewerepartofalightingdistrictwhichfurnished
streetlightswewerepartofadistrictwhichfurnished
streetrepairspartofaparkdistrictpartofadistrictwhich
pickedupgarbageandtrashWewithdrewfromallofthem

whenwebecameacityandassumedalltheseobligationsas
acityThisisrightandproperandasitshouldbe

But wedidnotwithdrawfromthesystemthatpro
videscountywidehealthservicesbecauseforonething
statelawwouldnotpermititandwedidnotwithdraw
fromthemosquitoabatementdistrictWeknewwecould
notcontrolmosquitoesbyaprogramconfinedtowithin
ourcitybordersStatelawsdonotprovideuswiththe
legalrightstodoallthenecessarythingstoaccomplish
goodmosquitocontrolevenifwewantedto

SouthernCaliforniawouldnothaveapopulationof
3000000 itprobablywouldbeluckytohaveone
fourthofthat ifitwerenotfortheMetropolitanWater
DistrictThisDistrictinitsplanningandworkhasdonethe
greatestjobofwatertransferandprovisionofwaterforan
aridareaofanyorganizationintheworldtodayWater
billsinotherareasofthecountryeveninnonaridareas
maybetwoorthreetimesgreaterthanbillsforcomparable
wateruseintheCityofCommerceThisisduetothefore
sightofmenwhoforesawthegrowthofSouthernCalifor
nia TheirrigationintheSanJoaquinandSacramento
ValleysandintheCoachellaValleyareallfeatsofengi
neeringandplanningwhichareunmatchedinthehistoryof



theworldYetwehavetheexpertsinecologyandgovern
mentwhosaythesedistrictsthatdidallthesethingsdid
notplanthemproperlyforthepopulationdensitiesIfwe
hadplannedthemwewouldnothavedonethemthisway
Wewouldhaveprovidedforareasofgivenpopulationdensi
tiesforcitiesforagricultureWedonothaveanyallpre
vadingpowerinthiscountrythatcantellpeoplehowthey
aregoingtogrowanddevelopandIhopeweneverdoYet
thisiswhatpeoplearetalkingaboutwhentheytalkabout
planningaboutregionalgovernmentsthatwilltellyou
whattodoWhatwouldbethefutureofMADsinsucha

planTheywouldbetakenoverimmediatelybythere
gionalhealthservices

AtapreviousconferenceoftheAssociationwewere
shownmoviesofHoustonTexasinwhichlargeplanes
loanedbytheArmyflewovertheentirecityspraying
malathionPeoplesaidWhatawonderfulthingitisto
meetthethreatofanepidemicTexashadalawwhich
saidthatamosquitoabatementdistrictcouldnotbe
formedexceptalongthecoastalplainswheresaltmarshes
existInotherwordsthecityofHoustoncouldnotform
aMADAllthepicturesofHoustonwiththeArmyplanes
flyingoversprayingeverythingbelow homesfactories
parkswithinsecticideshowedlackofplanningIsaythat
hereinCaliforniawehavedoneandwillcontinuetodoa

betterjobofplanningthroughspecialdistrictsWehave
shownabetterabilitytoaccepttheresponsibilitieswhich
areoursbytheuseofspecialdistrictsthananyotherstate
intheUnionReferringtothereportjustpresentedbyW
DMurrayontheMADsinTulareCountyoneareahadno
localprogramandwhenanencephalitisthreatoccurredthe

In1966theCMCAWaysandMeansCommitteewasin
structedtomakeastudyandrecommendationsoncertifi

cationofmosquitocontrolpersonnelAreportwaspre
sentedtotheBoardofDirectorsandtheCommitteewas

instructedtodevelopspecificplansforacertificationpro
gram

Overthepastfouryearsconsiderableinformationhas

beendevelopedonhowcertificationmightbeaccom
plishedbutnotagreatdealofinformationonadvantages
anddisadvantagesorwhetherthereisaneedforcertifica
tion
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StatecameinandwithhelpoftheTulareMADsprayed
theencephalitismosquitobreedingareasandkeptthethreat
ofepidemicoutbyworkinginanareawhichwasnotwil

lingtopayforitsownprogram
Ihavereadagreatdealaboutregionalgovernmentsand

howtheywouldbedevelopedIhavereadpredictionsthat
withinthenextfewyearstheStateofCaliforniawouldbe

coveredbyregionalgovernmentsTheLeagueofCalifornia
Citieshasadoptedaresolutionthatcitiesandcounties

shouldberequiredtojointheirrespectiveregionalgovern
mentsAtpresenttheSouthernCaliforniaAssociationof

GovernmentsisvoluntaryItsBoardofDirectorsismade
upofelectedofficialsfromthecountiesandcitiesinvolved

1amnotopposedtoregionalgovernmentHoweverI

amopposedtotheivorytowerconceptofregionalgovern
mentwhichforcessomethingonthepeoplewhichwilldo
themlittleornogoodSomeofitsadvocatesthinkregional
governmentwillandshouldalterhistoryIamutterlyop
posedtothisconceptofitWemusthaveregionalplanning
butwhenweusethetermplanningwedonotmeanto

determinewhatpopulationdensitiesshouldbepermittedat
thevariousmunicipalitiesandthevariouselementsofour
presentgovernmentWhenIsaycooperationImeanvolun
taryWEHazeltineinhistalkatthisconferencesaid

Ifyouhavethefactsyoudonotneedtojointheadver
sarysystemHedislikestheideaofproofaccordingto
lawbutwantsproofaccordingtofactsWhenwecomeup
withfactsIdonotthinkwewillhaveahardtimetelling
thepubliconwhatwearedoingWeinMosquitocontrol
haveshownaforesightwhichisunprecedentedinanyother
partoftheworld

CERTIFICATIONOFMOSQUITOCONTROLPERSONNEL

JohnHBrawley

ContraCostaMosquitoAbatementDistrictConcord

Thesubjecthasbecomequitecontroversialandeven
thosepersonsfavoringacertificationprogramaredivided

astowhethersuchaprogramshouldincludeallmosquito
controlworkersadministrativepersonnelonlyorshould
belimitedtooperationalemployees

Historical

IntheyearspriortoWorldWarIImosquitocontrolwas
largelyamatterofdrainagewiththeapplicationofpetro
leumoilsforlarvicidingwheredrainagewasnotfeasible
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WhenDDTwasreleasedforcivilianuseafterthewar

jeepsairplanesandsmokegeneratorswereusedtospread
pesticidesoverlargeareasforthecontrolofmosquitoes
TheresultswerespectacularPeoplewithnoengineering
orentomologicaltrainingwereabletocarryoncontrolpro
gramswhichcomparedfavorablywiththoseconductedby
experiencedmosquitocontrolworkers

InthepostwaryearsCaliforniasirrigatedagriculture
industryandurbandevelopmenthavegrownatanunprece
dentedrateThesizenumbersandcomplexityofmosquito
controlproblemsincreasedaccordinglyAdditionalcompli
cationswereaddedwhenmosquitoesbecameresistantto
DDTandotherchlorinatedhydrocarbonpesticidesandit
becamenecessarytousemoretoxicchemicals

Throughtheprocessoftrialanderrororganizedmos

quitocontrolprogramshavedevelopedsomecompetent
professionalworkersUnfortunatelynostandardshavebeen
establishedtoguidethetrainingprogramsforprofessional
mosquitoabatementpersonnelofthefutureControlactiv

itiesinthefuturewillbecomeevenmorecomplexdueto
greaterinvolvementinthecontrolofothervectorsmore
widespreadinsecticideresistanceandgreaterpublicand

governmentalpressuresagainstpollutingorupsettingthe
environment

GrowingEnvironmentalProblems

Thereisagrowingpublicconcernaboutpollutingoral
teringtheenvironmentEcologyhasbecomeacommon
householdwordandthereareorganizedeffortstobancer
tainifnotallpesticidesPesticidesareunderfirebecause
ofpossiblelongrangeeffectsontheenvironmentaswellas
theimmeidatetoxicityhazardstomandomesticanimals
wildlifeandbeneficialinsectsAsmosquitoprogramslean
moreheavilyonbiologicalandsourcereductionmethods

theywillencounteralesspublicizedpartoftheecology
movementthepreservationofnaturalaquatichabitatsfor
wildlifeamphibianscrustaceansandinsects Plansto

drainaswampormarshoreventoalterthemarginsof
mosquitobreedingpondsmaymeetwithorganizedopposi
tion Inthosesituationswheredrainagecanbeaccom

plishedthestandardsforwaterqualitycontrolmustbe
met

IncreasingPesticideRegulations

Nearlyfiveyearsagoincreasingrestrictionsontheuseof
pesticidesmadeitnecessaryforlocalcontrolagenciesto
workoutacontractualagreementwiththeBureauofVec
torControl SolidWasteManagementsothatsomestand
ardsmightbeestablishedwhichwouldbeacceptabletothe
CaliforniaDepartmentofAgricultureTheDepartmentof
AgricultureistheregulatoryagencyforpesticidesinCalif
ornia

LegislativeeffortstobanDDThaveresultedinfurther
tighteningofpesticideregulationsSinceJanuaryoflast
yearithasbeennecessarytoreportallinsecticideuseThe

mosquitoabatementagenciessubmitamonthlyreportto
theBVC SWMandthisinformationisforwardedtothe

StateDepartmentofAgriculture
EffectiveJanuary1ofthisyearallpesticidedealerswere

requiredtoobtainalicenseandallpesticidesalesmenmust
registerwiththecountyAgriculturalCommissioner

FornearlyfiftyyearstheStatelawhasrequiredallper
sonsdoingpestcontrolforhiretobelicensedeitherasan
agriculturalpestcontrolapplicatororasastructuralpest
controloperatorNoexemptionisprovidedforgovern
mentalworkersHoweverthecourtsruledin1932inthe
caseofContraCostaCountyvsCowellPortlandCement

CompanythatemployeesoftheCountyengagedinpest
controlworkwerenotdoingtheworkforhirebutasagov
ernmentalfunctionandasanexerciseofthepolicepowers
oftheState

In1967theStateofUtahamendedtheireconomicpoi
sonapplicationacttorequirethat

1Eachpersonactuallyperformingthephysicalactof
applyingeconomicpoisonsbyaircraftorground
equipmentforhireorcompensationinexcessof50
peryearisrequiredtohavealicenseEachoperator
mustbeindividuallyqualifiedandlicensedAcom
panyorgovernmentalagencymaynottakeoutali
censeandthenallowtheiremployeestoapplypesti
cidesunderthatonelicense

2Personsapplyingeconomicpoisonswhoareemployed
byagovernmentalagencymustobtainanapplicators
licenseannuallybutsuchagencyoritsemployees
shallnotberequiredtopaythelicensefeeinper
formingtheofficialdutiesoftheagency

AttheCaliforniaWeedConferenceinSacramentoearlier

thismonthJanuary1971DrJuliusEJohnsonVice

PresidentandDirectorofResearchandDevelopmentfor
DowChemicalCompanysuggestedthatpesticidesbeclassi
fiedintotwocategoriesoneforprofessionaluseonlyand
onefornonprofessionaluseThoseforprofessionaluse
couldbeappliedonlybylicensedprofessionalsThisstate
mentappearstohavegottenverygoodnewscoverageand
seemstorepresentagrowingsentimentthattheuseof
pesticidesmustberigidlycontrolled

NeedforCertification

Greaterskillsandknowledgewillberequiredtomeet
thechallengeofthefutureandthegeneralpublicmustbe
assuredthatpersonsentrustedwiththeresponsibilityfor
protectingthemfromvectorbornediseasesandannoyance
arenotonlycompetenttoperformthatfunctionbutcan
dothejobwithoutcreatingnewandpossiblygreaterhaz
ards

Thegrowingpublicconcernovertheuseofpesticidesre



quiresimmediateseriousconsiderationofaprogramof
trainingexaminationandcertificationofpersonnelin
volvedintheapplicationofthesechemicals

Alongrangeprogramdesignedtoupgradetheknowledge
andskillsofallmosquitoandvectorcontrolpersonnel
shouldbestartedattheearliestpossibledatewiththeulti

mateobjectiveofestablishingminimumqualificationsfor
thevariouslevelsofresponsibilityinvectorcontrolpro
grams

TherequirementintheStateofUtahthatmosquitoper
sonnelengagedinapplyinginsecticidebelicensedaspest
controloperatorsalongwithanattemptthispastyearby
theCaliforniasanitariansassociationtogettheStateLegis
laturetopassabillrequiringmosquitoandvectorcontrol
personneltobelicensedsanitariansisastrongindication
thatifwedonottakeactiontoestablishsomeminimum

standardsofproficiencysomeoneelsewillestablishthem
forus

ObjectivesofCertification

Theprimeintentofcertificationistoprotectthepublic

1fromimmediateandlongrangedetrimentaleffectsof
pesticidesusedforvectorcontroland

2fromsubstandardperformanceandunprofessional
practicesinvectorcontrolprograms

Certificationshouldalsooperatetoprovidecareeroppor
tunitieswhichwillencourageyoungmenandwomentopre
parethemselvesforemploymentandadvancementinvector
controlworkInthefurtheranceofthisobjectivecollege
coursescouldbedesignedtohelpprepareinterestedpersons
forthisprofessionButthiswillrequirethatsomestand
ardsbeestablished

Thedesiredskillsandexperienceforvariouslevelsofre
sponsibilityshouldbedeterminedbyexperiencedvector
controlworkersratherthanbypersonshavinglittleorno

Scienceandmoderntechnologytodaycansendamanto
themoonandbringhimbackwhenhewantstocome
backorhecanmeetacompanioninouterspaceAgainst
thebackgroundofamodernworldfullofequallygreat
scientificmarvelsitisunacceptablethatweshouldbeun
abletokillamosquito
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technicalknowledgeandexperienceinthisparticularfield

ArgumentsAgainstCertification

Therewouldbesomelossoflocalautonomysincethe
localagenciescouldemployonlypersonswhometthemin
mumqualificationsThiscouldbetemperedsomewhatby
providingsupervisedinservicetrainingclassesofemploy
ment

Somedifficultiesmightbeencounteredbythoseagen
cieshavinglargenumbersoftemporaryorseasonalemploy
ees

Someagenciesmightalsofinditnecessarytoincrease
salariesinordertoobtainorkeepqualifiedpersonnel

Recommendations

Afterfouryearsofstudyandinvestigationonthismat
terIfeelthataprogramforcertificateofregistrationforall
vectorcontrolworkersshouldbeestablishedattheearliest

possibledate

Themostpracticalmethodappearstoberegistrationby
theBureauofVectorControl SolidWasteManagement
oftheStateHealthDepartmentpatternedalonglinessimi
lartothoseforregistrationofsanitariansItshouldinclude
anadvisorycommitteeselectedbytheCMCAtodetermine
thedesirableminimumrequirementsforcertification

Suchaprogramcouldbeestablishedbyrelativelyminor
legislativeamendmentstoTitle17Chapter5Subchapter
3oftheCaliforniaAdministrativeCodeandperhapsminor
revisionofDivision3Chapter5Article4Section2270
oftheHealthandSafetyCodeaswellasrevisionofappro
priatesectionsofthePestAbatementDistrictAct

DuringthecomingyeartheCMCAshouldgiveserious
considerationtoimplementingabasicprogramofcertifica
tionandshouldsolicitthesupportofalllocalcontrolagen
ciesinthisendeavor

LITTLEUSEDTECHNOLOGYVALUABLEINAPROGRAMOF

COMPREHENSIVEMOSQUITOCONTROL

MODERATOR ThomasDMulhern

BureauofVectorControlandSolidWasteManagement

CaliforniaStateDepartmentofPublicHealthFresno

MuchclosertohomehereinCaliforniaweliveamong
extraordinarytriumphsofwaterconveyanceengineering
whichaffectthedailylivesofeachofusandyetwetake
thesenearmiraclesforgrantedWehaveseentheconstruc
tionofthousandsofmilesofcanalriverswhichtransport
thewaterfromnorthtosouthinthisgreatstateweseethe
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watersoftheSacramentoRiversystemtradedforwaters

fromtheSanJoaquinweseethedesertmadetobloom
wheremanhasprovidedwaterinareasoverlookedbyna
tureandnowtheengineersarecausingwaterfromtheSac
ramentoRiversystemtorunuphillovertheTehachapi
Mountainstoservetheneedsofthearidareastothesouth

Wecanifwewillapplysomeofthisengineeringknowhow
inremovingtheexcesswaterfrompasturesandotherirri
gatedareasbeforethemosquitoescancompletetheirlife
cycles

Wemustlookbeyondtheconfinesoftheindividual
fieldsfortheoverallsolutionJustastheWaterResources

Departmentofthestatemustconsiderallsuppliesandall
presentandprospectiveneedsinplanningtheultimatesy
stemsandtheirrigationdistrictmustconsideritsentire
delineatedareaasaunittakingintoaccounttheeffectsof
theadjacentsimilarunitssoalsomosquitocontrolagencies
mustultimatelyelevatetheirsightstotakeintoaccountthe
comprehensivehandlingofalltroublesomesourcesofmos
quitoeswhichexistwithintheirjurisdictionstakingalead
ingroleinencouragingthedevelopmentofareawidedrain
agesystemswheretherearenone

Examinationofthesoilmapsofthemosttroublesome
pastureareasshowsthattheyaregenerallylocatedonsoil
typesthatcannotbeexpectedtotakewaterreadilywhich
iswellknownbythefarmerwhotriestoirrigatethemand
bythemosquitoworkerswhomusttrytocontrolthemos
quitoesproducedonsuchlandsStudyofthecorrespond
ingcontourmapsshowsthatmostofthesetroublesome
pastureareashaveanaturalhydraulicgradientorslopeof
fiveftmileormore quitesufficientforthedrainageof
waterinpreparedchannelsalthoughtooflatforgooddis
tributionofinfieldwaterbystripcheckpastureirrigation

TheAlamedaCountyMosquitoAbatementDistrictwas
formedin1930notbecauseofmalariaorencephalitisbut
primarilyduetoannoyancecausedbymosquitoesfromthe
saltmarshesalong85milesofthebayfrontareasof
AlamedaCountyplusthosearoundRichmondinContra
CostaCountyThesemosquitoesprimarilyAedesdorsalis
andAedessquamigerfrequentlymovedintoBerkeleyand
OaklandandonsouththroughwhatisnowFremontThose
whotraveltheNimitzFreewaytowardSanJosewillnote
thattherearefewoldhousesanywhereinthissouthernarea
althoughtherearemanynewonesnowThisareawas
thensofullofmosquitoesthatevenjackrabbitsleftforthe
hillsinthespringwhenthemosquitoesemergedLater
duringthedepressionperiodwhenlaborwasavailablethe

Fromobservedsamplesitisevidentthatonlyrelatively
simpleengineeringisnecessarytodesignsystemsofarea
wideorbasinwidedrainageforthesetroublesomepastures
Gettingtheexcesswateroutoftheirrigatedfieldsandinto
adrainagesystemwhenirrigationiscompletemaybemore
difficultparticularlyinthepoorlyleveledfieldsthatare
characterizedbylowareasscatteredoverthefield butit

isequitablethatthelandholderacceptprimaryresponsibi
lityforthehandlingandremovalofexcesswaterfromhis
fieldsbeforemosquitoescandevelop

Thepapersanddiscussionsatthismeetinghaveempha
sizedtheimmediateandurgentneedtobroadenthebaseof
mosquitocontroltothestatusofcomprehensivemosquito
contolapplyingalloftheavailabletechnologyofnatural
isticcontrolpreventionorsourcereductionandchemical
controleachinappropriatesituationsWeareallinagree
mentwiththeconceptbutsincenaturalisticcontrol
throughtheuseoffishhasbeenthesubjectofseveralother
papersandchemicalcontrolhasbeendiscussedbymany
theprincipalemphasisofthispanelhasbeenrestricted
somewhattopreventionandsourcereductionallowing
howeverforconsiderableoverlapintotheotheraspectsof
mosquitocontrol

Wearefortunateinhavinghereabatteryofcapable
speakerstobrieflysummarizehighlysuccessfulresults
whichhavebeenobtainedthroughprosecutionofaction
programsinvolvingpreventionandsourcereductionTheir
contributionsgaininimportancebecausetheyarenotmere
lytheoreticalbutinsteadareinessencereportsofsuccess
fuloperationalprogramswhichhavecontributedsubstan
tiallytothesuccessoftherespectivedistrictsWebelieve
thatthewideruseofthetechnologypresentedcancontri
buteimportantlytocomprehensivemosquitocontrol

ALONGTERMSOURCEREDUCTIONPROGRAMNOWINTHEMAINTENANCEPHASE

EChesterRobinson

AlamedaCountyMosquitoAbatementDistrictOakland

districtdidalotofdrainagework
OriginallyAlamedaCountyMADwasinasensealsoa

DrainageDistrictIntheearlyyearsverylittleattention
waspaidtowhatwenowcallthebackyardproblemorthe
problemcatchbasinstreeholesetcTheworkwasdirect
edprimarilytowardthecontrolofmosquitoesbysaltmarsh
ditchingputtinginleveesandtidegatesandfillingThis
wasaverysuccessfulprogramandenhancednotonlythe
valueofthepropertybutalsotheareasaroundsothat
peoplewereabletolivethere

TransitionhasbeenaslowbutinterestingprocessMost
ofthatlandhasnowbeenfilledWehavesoldourdragline
andwearenotfarfromsellingourtractorInsteadoflarge



heavytruckswithoiltankswearenowusingsmalljeeps
with50gallontanks Ourprimaryeffortisnowinthe
residentialareaswherewehavethousandsofcatchbasins

fishpondsswimmingpoolsetcThesaltmarshproblem
hasbeenalmosteliminatedtheareashavingbeenfilledand
nowoccupiedbyindustryandwarehousesLandvalues
intheseareasareupto15000or20000peracreThis
developmenthasincreasedtheassessedvaluationofthedis

trictsothatinthelast15yearsthetaxratehasgonefrom

5015per100valuationdownto008Larvicidingcosts
havebeenreducedfromsome12000peryear15years

TheNorthernSalinasValleyMosquitoAbatement
Districthasbeeninvolvedinadrainageprogramsince1952
ThisresponsibilitywasundertakenwhentheMonterey

CountyBoardofSupervisorsandtheCityofSalinasex
pressedthedesirethattheDistrictdosoThesegoverning
bodiespresentedtheideathattheprimarydrainagerespon

sibilityshouldbetherehabilitationandmaintenanceofa
systemofdrainageditchesthathadbeentheresponsibility
ofalongdefunctdrainagedistrictknownasReclamation
District1665 In1916theDistricthadconstructed

approximately23milesofmainchanneland12milesof
lateraldrainsIntheensuingyearstheReclamationDis
trictpaiditsbondsandtheinterestonthebondsandhav
ingdonethisceasedtofunctionphysicallyalthoughcon
tinuinginexistenceasalegalentity

Inthepreliminarydiscussionsbetweenthethreeagencies

countycityandmosquitoabatementdistrictthecounty
andcityrepresentativesvigorouslyexpressedtheirinterpre
tationoftheHealthandSafetyCodegoverningmosquito
abatementdistricts iethatbecominginvolvedina
drainageprogramwasnotonlylegalbutwasalsoavalid
mosquitocontroltechnique

AfterdueconsiderationtheBoardofTrusteesaccepted
theresponsibilityandinduecourseapprovedthepurchase
ofa58yarddraglineapositionofheavyequipmentoper
atorandsaidLetusbegin Approximately212years

latertheinitialcleaningandregradingworkonthemain
channelhadbeencompletedThentheDistrictembarked
uponanotherdrainageprojectwhicheliminatedapproxi
mately2200acresofsaltmarshmosquitobreedingareaand
atthesametimereclaimedapproximately1200to1400
acresofsloughlandforagriculturalusage

HowardRGreenfield

NorthernSalinasValleyMosquito
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agotoabout6000in1970inspiteofgreatlyincreased
unitcostsofthesematerials

Wecannotgoitalonebutwithcooperationfromflood

controlwaterconservationetcweareabletogivethe

peopleofAlamedaCountyanoutstandingmosquitocontrol
programWiththeinsecticideresistanceproblemallofus

mustplaceagreaterportionofoureffortonsourcereduc

tionWemustgetthecooperationofthelandownerseven

thoughtheyarebeingcalledupontopayevenheaviertaxes
ontheirproperty

ACCEPTANCEOFRESPONSIBILITYFORAREAWIDEDRAINAGEINAN

AGRICULTURALAREA

AbatementDistrictSalinas

Itwasatthispointintimethatimportantcomplications
developedAgriculturalinterestsbegantoapplypressure
toinfluencetheBoardtocleanprivatedrainagesystems
Alsointhemainchannelwhichhadbeencleaned212

yearsbeforeregrowthofweedstulescattailsandhem
lockhadbecomesodensethatmechanicalcleaningh1to
bereprogrammedunlessanalternativecouldbefoundThe
DistrictBoardofTrusteesthenrevieweditsdrainageaccom

plishmentsandmadetwoveryimportantdecisionswhichI
believeareworthyofreporting

Thefirstdecisionwastoestablishapolicyrelativetothe
entiredrainageprogramThatpolicystatementfirstac

knowledgedthatthedrainageprogramhadprovedtobea

validmosquitocontroltechniqueThereforeinthefuture
anydrainagewatermanagementprograminitiatedbythe
Districtmustmeetthefollowingconditions

1Itmustimprovearecognizedsourceofmosquitoes

2Costsofthedrainageprojectshouldnotmaterially

exceedthecostsoftemporarychemicalcontrolover
afiveyearperiod

Uponfulfillingthosetwoconditionsanydrainageproject

contemplatedbytheDistrictwouldbeincludedintheoper
atingbudgetinthesamewaythatchemicalorothercontrol

techniquesarebudgetedInadditiontheBoardofTrustees
recommendedthatothermeansofcontrollingunwanted
plantgrowthbeexploredwhichmightbelesexpensive
thanmechanicallyremovingtheweedgrowthEventually
theDistrictbecameinvolvedinafullyintegratedandplan
nedprogramofweedcontrolonthosedrainagesystems



94

whichwereunderDistrictJurisdictionThisphaseofoper

ationsisnolongerlimitedtodrainagesystemsbuthasbeen
expandedtoincludeanymosquitosourcewheretheelimi
nationofplantgrowthwilleliminateorreducemosquito
productionExamplesareindustrialwastepondssewage
holdingpondsandlakes

Whenadrainageprojectwasproposedweanalyzedthe
economicrelationshipcomparedwithothertechniques
thatwereavailabletousItisasimplemattertosprayan
acreofmosquitosourceandaccuratelydeterminetheunit
costsasforexample26peracreperapplicationItis
moredifficulttoassessthecostsandbenefitsofadrainage

projectwhichtakeswateroffanareawhereitiscausinga
problemandchannelsitperhapsseveralmilesawaytoan
otherareawherethereisnoproblemObviouslythecostof
adrainageprojectismanytimesgreaterthanthecostof
onelarvicidetreatmentsothecostsmustbeallocatedover

theentireperiodofbenefitsWehavedonedrainagepro
jectswhichcostasmuchas10000toeliminateonesource
Howeverthecostsareoffsetbysavingsintemporarytreat
mentoveraperiodof5or10years

IMPLEMENTATIONOFAPROPERTYOWNERRESPONSIBILITYPOLICY

JackHKimball

OrangeCountyMosquitoAbatementDistrictSantaAna

Apropertyownerresponsibilitypolicywasadoptedby
theBoardofTrusteesoftheOrangeCountyMosquito
AbatementDistrictin1954Kimball1956Thepurpose
ofthispolicywastoabatepublicnuisancesasdefinedby
thesocalledMosquitoAbatementActoftheCalifornia
HealthandSafetyCodeSection2271readsasfollows

Anybreedingplaceformosquitoeswhichexistsbyreason
ofanyusemadeofthelandonwhichitisfoundorofany
artificialchangeinitsnaturalconditionisapublicnui
sance

NeedForPolicy

In1954afterthefirstsevenyearsofmosquitocontrol
experienceourDistrictconcludedthatthesprayingofmos
quitolarvicidesonprivatepropertywasnotthemostdesir
ablemethodofmosquitoabatementTheownerswere
morethangladtoreimbursetheDistrictfortheactualcost
oftheworkbutwerenotinterestedinwatermanagement
weedcontroldrainageorinthemaintenanceandoperation
oftheiragriculturalirrigationsystemsortheirindustrial
wastedisposalfacilitiesThepropertyownerresponsibility
policywasneededtoprovideapositiveincentivetosup
presseliminateandpreventunnecessarymosquitobreeding
sources

Inthe17yearsofitsexistencethisprogramhashad
somestartlingsuccesses InitiallytheDistrictroutinely
sprayedwithlarvicidethe23milesofdrainagechannels
Afterwehadcleanedregradedandreshapedthestructures

thecostoflarvicidingpracticallyvanishedOncein2to4
yearswemighthavetoapplyalarvicideonpartofthesy
stemTherestofthetimetheditchesfunctioneffectively

Duringthepast17yearswehaveremovedover11mil
lioncubicyardsoftulesmuckanddirtfromdrainagesy
stemsandhaveeliminatedmanymosquitoproblemsWe
havenotactuallyeradicatedthembuthavereducedthem

untiltheyarenolongeracostlycontrolproblem
TheSoilConservationServiceandtheFloodControland

WaterConservationDistrictsofMontereyCountyallpartici
patewithusinsolvingthedrainageproblemsofagricultural
areasWecannotdothejobaloneAlsothesaltmarsh
mosquitoproblemshavebeenlargelybroughtundercontrol
byditchingandaconsiderableamountofdiking

Withoutthedrainageprogrammosquitocontrolinour
Districtwouldbelesseffectiveandsubstantiallymorecost

ly

PropertyOwnerResponsibilityMeansSourceReduction

Ourinterpretationofthetermsourcereductionisnot
limitedtothephysicalactofeliminatingabodyofwater
largeorsmallbytheconventionalmethodsoffillingor
drainingSourcereductionmethodsinOrangeCountyin
cludeanyeffortoractthatwillaidinthereductionorelim
nationofadultmosquitoproductionfromanybodyorcon
tainerofwaterthatisconducivetothebreedingofmos
quitoes

ThefollowingquotationfromthepaperTheThreeRs
ofVectorControl presentedatour1968AnnualConfer
encebyRichardFPetersChiefBureauofVectorControl
andSolidWasteManagementCaliforniaStateDepartment
ofPublicHealthisanexcellentdescriptivesummaryofthe
termsourcereduction

Sourcereductionisbasictothephilosophyofmosqui
tocontrolrequiringakindofreligionlikeapplicationIts
prerequisitesincludepreciseandcomprehensiveawareness
ofwatersourcesdistributionandutilizationaswellas

landmanagementandresidualwaterrecirculationandulti
matedisposalItdependsuponkeenadministrationand
technicalguidancesupportedbyfinetimingandsoundcost
accountingItnecessitatesmeaningfulrecordkeepingboth
biologicalandoperationalExpressedasprogramactionit
presupposesperformingtheproperfunctionintheproper



placeattheappropriatetime
Sourcereductionbythepersonoragencyresponsible

forthepreventionofmosquitoproductionmayincludeone
ormoreofthefollowingmethods1Suppressionofexist
ingbreedingsourcesbytheoneandonlyknownbiological
methodusingmosquitofishbynaturalisticmethodssuchas
weedcontrolandbychemicalcontrolmethodsusingsuit
ablelarvicides 2Eliminationorreductionofexisting
breedingsourcesbymakingaphysicalchangeintheenvi
ronmentsuchasfillingdraininglevelingorbymakingan
operationalchangeinthemethodofmanagementand
eventualdisposalofirrigationwateraswellasofcommun
ityandindustrialwastewater3Preventionofbreeding
sourcesbyapplyingwellestablishedecologicalfactsabout
mosquitoestothedesignofallnewwaterusefacilitiesand
allnewwastewaterdisposalfacilitiesandtotheplanningof
theiroperatingandmaintenanceprocedures

Theabovethreebasicmethodsofsourcereductionwere

analyzedinexcellentdetailbyRichardCHusbandsTech
nicalConsultantBureauofVectorControl SolidWaste

ManagementCaliforniaStateDepartmentofPublicHealth
inhispaperCostAnalysisComparisonsinMosquito
SourceReduction presentedatour1970Conference

ScopeofPolicy

WhentheBoardofTrusteesadopteditspolicyonProp
ertyOwnerResponsibilityitdidsowiththeknowledge
thatitappliedtoallpropertyasdefinedbySection2271of
theStateHealthandSafetyCodeBrown1968This
meantthatalllocalpublicagenciesaswellasprivatepro
pertyownerswereresponsibleforabatingmosquitoescreat
edbytheiroperationsIn1969theStateLegislaturede
cidedthatstateagenciesshouldberesponsibleFederal
agenciesandmilitaryreservationsarenotsubjecttothe
StateCodebuttheyhavebeenresponsiveandcooperative
whenapproachedonasoundandpositivebasis

DirectCommunicationWithPropertyOwner

TheprimaryobjectiveoftheOrangeCountyMADisto
eliminateandpreventunnecessarymosquitoproducingcon
ditionsbyworkingonacooperativebasiswithpublicagen
ciesandprivateparties

Anunnecessarymosquitobreedingconditionisdefined
bytheDistrictasanyconditionwhichpermitsmosquito
breedingthatcanbeeliminatedbygoodengineeringdesign
andconstructionorwhichcanbemaintainedsoastomin
imizemosquitoproduction

Acommunicationhasbeendevelopedthatisdesignedto
initiatecooperationbetweenthemosquitoabatementdis
trictandthoseresponsibleforplanningandoperatingthe
facilityKimball1965Thiscommunicationmakesthe
potentialproblemamatterofrecordandincludesthefol
lowing1Theexistingorplanneddevelopmenthascreat
edorwillcreateapublicnuisancebytheproductionof
mosquitoesifthefacilityisnotproperlydesignedandcon
structedorisnotproperlyoperatedandmaintainedona

IndirectCommunicationThrough

OtherPublicAgencies
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continuousbasis 2Thelegalownerisresponsibleto
abatethenuisanceandtopreventitsrecurrenceinaccor
dancewiththeprovisionoftheCaliforniaHealthandSafe
tyCodeSections2275 22763TheDistrictwillpro
videtechnicalinformationonmosquitoesandmosquito
controlmethodswhichmaybehelpfultotheownerin
designingconstructingandoperatingthefacilitywithout
creatingunnecessarymosquitobreedingconditions 4

TheDistrictaspartofitsDistrictwidemosquitoabatement
programwillprovidethefollowingservicesasneededby
thelegalownerafurnishanddeliverwhateverquantity
ofmosquitofisharenecessaryforadequatecontrolwithin
suitablepondsandholdingreservoirsbmaintainsurveil
lanceofallpotentialmosquitobreedingsourcesandinform
theresponsiblepartyofanybreedingthatrequirescontrol
topreventapublicnuisancecfurnishinformationand
trainingonroutinemosquitocontrolmethodstotheperson
inchargeofthefacilitiesdfurnishemergencymosquito
controlservicesusingtheDistrictsspecialsprayingequip
mentandmosquitolarvicidestopreventapublicnuisance
whenevermosquitobreedingconditionsarecreatedbyop
erationalfailures

TheDistrictcaneasilylocateexistingmosquitobreeding
facilitiesandcommunicatedirectlywiththeresponsible
partyLocatingpropertyownerswhoareplanningdevelop
mentsthatinthefuturecancreateamosquitobreedingnui
sanceismuchmoredifficult Ifunnecessarymosquito
breedingsourcesaretobepreventeditisvitallyimportant
thattheDistrictcommunicatewiththeownerorhisplan

ningengineerpriortoconstructionHemustbeinformed
ofhislegalresponsibilityandoftheavailabilityoftechnical
informationonhowtopreventanunnecessarymosquito

breedingsourcethroughgoodengineeringdesignconstruc
tionandmaintenanceSincenewdevelopmentsmustcom
plywithmanyregulationstoqualifyforabuildingpermit
indirectcommunicationwiththepropertyownerscanbe

accomplishedthroughthoseagenciesresponsibleforsetting
andenforcingregulationsonlanduseconstructiondesign
standardsandonindustrialwasteanddomesticsewage
treatmentanddisposalfacilities

InOrangeCountymosquitosourcereductionbyindi
rectaswellasdirectcommunicationhasbeenafactfor

manyyearsbecauseofthecloseworkingrelationshipand
cooperationextendedtoourDistrictbytheseagencies
Newdevelopmentshavebuiltoutunnecessarymosquito
breedingsourcesandhaveprovidedoperatingandmainten
anceprocedureswhichpermiteconomicalandeffective

mosquitosuppressioninthesesourceswhichcannotbe
eliminatedThetypesofnewdevelopmentsincludestreet

drainingandstormsewersystemscemeteriesdairyfarms
treatmentanddisposalfacilitiesfordomesticsewageandin
dustrialwastesfloodcontrolchannelsandimpoundments
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andwaterspreadingfacilitiesforthereplenishmentofthe
undergroundwatersupplyCooperatingpublicagenciesin
cludethepublicworksdepartmentsofthe25citiesandof
theCountyofOrangetheCountyPlanningDepartment
theStateandCountyDairyInspectionDivisionstheCoun
tyWaterPollutionDepartmenttheSantaAnaRiverBasin
RegionandtheSanDiegoRegionoftheCaliforniaRegional
WaterQualityControlBoard theOrangeCountyFlood
ControlDistrictandtheOrangeCountyWaterDistrict

SourceReductionRequiresSurveillanceand

RecordsandPersonalContact

Althoughastrongpreventativesourcereductionprogram
isessentialequaleffortmustbeappliedtosuppressionre
ductionandeliminationofexistingmosquitobreeding
sourcesLocationmappingandsurveillanceofeachbreed
ingsourcecombinedwithaccuraterecordkeepingisneces
sarytodocumenteachproblemThemosquitocontrolop
eratoristhekeyindividualinthisphaseofthesourcere
ductionprogramHegatherstheinformationanalyzesthe
problemandworksdirectlywiththepropertyownerorhis
representativeatthesiteofthebreedingsourceHeworks
cooperativelyinanefforttoteachandguidetheresponsible
partyonhowtoabatethepublicnuisancebymodifying
conditionsthatareconducivetomosquitoproduction
Manysourceshavebeenneutralizedbytheuseofmosquito
fishbyimprovedwatermanagementbyweedcontroland
orbyphysicalmodificationssuchasfillinggradingdrain
ingminimumwaterdepthsandslopeembankmentsFor
sourcesthatcannotbecompletelyneutralizedorabatedon
apermanentbasistheuseofchemicallarvicidesmaybere
quiredtopreventapublicnuisanceandthemosquitocon
troloperatorisavailabletothepropertyownerforinstruc
tionsanddemonstrationsonuseofsuitablesprayequip
ment

Themosquitocontroloperatorinordertodevelopa
consistentandeffectivesourcereductionprogramforim
plementationbythepropertyownermustbeaspecial
typeofpersonHemustbededicatedandhemustbean
expertonallphasesofrosquitocontrolincludingthesafe
useofchemicalpesticidesInadditionhemustbefamiliar
withagriculturalprinciplessothathewillrecognizewhere
recommendedpracticeswillresultinsubstantiallylessened
mosquitoproductionMulhern1970Hemustalsobe
thoroughlytrainedinfishandwildlifemanagementsothat
hisuseofpesticideswillbeinaccordwiththePolicyon
PesticidesasadoptedonSeptember171970bythe
UnitedStatesDepartmentofHealthEducationandWel
fare

Themosquitocontroloperatoristheonewhomustrec
ognizetheneedforsourcereductionandwhomusteither
initiateactiondirectlywiththepropertyownerortransfer
hisfindingsthroughhisforemantotheadministrationfor
technicalguidanceandmanagementdecisions

WrittenNotificationClarifiesNeedForAbatement

Althoughtheabatementofapublicnuisancebyknown
sourcereductiontechniquescanbeeconomicallyjustified
thepropertyownermustusuallymakeaconsiderableinitial
investmentintimeeffortandmoneyforphysicalmodifi
cationsandforplannedmaintenanceandoperatingfacili
tiesThepropertyownerwhetheranindividualorapublic
agencyshouldnotbeaskedtomakesuchaninvestment
withoutfirstbeinginformedbytheDistrictinwritingof
thecauseandextentofthepublicnuisanceandtheDis
trictsrecommendationsforcorrectingtheproblemSuch
reportsandrecommendationsbyDistrictmanagementmust
bebasedontherecordsaccumulatedbythemosquitocon
troloperatorandmustestablishbeyondadoubtthat a

publicnuisanceexistsbecausethepropertyownerhascre
atedanunnecessarymosquitobreedingsourcebytheuseof
hislandorbyanartificalchangeinitsnaturalcondition

Accuratereportsbasedontechnicalanalysispresenting
proventechniquesforthereductionofaspecificmosquito
breedingsourceproblemactuallyserveasaninformal
noticeofabatementwhenpresentedtothepropertyowner
inwritingReportsofthistypearewelcomedbytheprop
ertyownerandsourcereductionrecommendationsareus
uallyimplementedingoodfaithRecoursebytheDistrict
totheformallegalabatementproceduresauthorizedbythe
CaliforniaHealthandSafetyCodeisseldomneededorde
sired

Whenpublicagencieswhethertheybefederalstate
countyorlocalareaskedtoabateanexistingpublicnui
sanceortopreventunnecessarymosquitobreedingsources
indevelopmentstobeconstructedinthefuturewrittenre
portsdocumentingtheproblemandrecommendingmosqui
tocontrolrequirementsareessentialSincetheadoption
ofapropertyownerresponsibilitypolicybytheBoardof
Trusteesin1954thisDistricthasimplementedsevenmajor
sourcereductionprogramsbypublicagenciesOneofthe
firstandprobablymostimportantwasbytheOrangeCoun
tyFloodControlDistrictin1956justpriortothedesign
andconstructionofourcurrentfloodcontrolsystem as

authorizedbya40000000bondelectionThat same

yeartheOrangeCountyWaterDistrictadoptedmosquito
sourcereductioninconnectionwithitsprogramtore
plenishtheundergroundwaterbasinbyspreadingsurplus
ColoradoRiverwateralongfivemilesoftheSantaAna
RiverandintoanumberofinfiltrationbasinsOtherpublic
agencieswhichhaverecognizedtheirresponsibilityformos
quitoabatementincludetheCaliforniaStateHighwayDivi
sioninregardtofreewaydrainagefacilitiestheUniversity
ofCaliforniaIrvineinregardtoitsoperationoftheSan
JoaquinMarshWildlifeSanctuarytheCorpsofEngineers
USArmyinregardtodrainagefacilitiesservingammuni
tionbunkersandopenspaceleasedforprivatefarmingop
erationsandtheUSMarineCorpsCampPendletonfor
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thecontroloftheSanMateoCreekanditsoceanoutletad OrangeCountyifmosquitofreelivingistobeattainedand
jacenttotheWesternWhiteHouseatSanClemente enjoyedataminimumexpenditureofpublicfunds

Conclusion

Theimplementationofapropertyownerresponsibility
policyisnecessaryonabiologicalbasisandjustifiableona
financialbasisThepreventionoreliminationofeachun
necessarybreedingsourcewithinurbancommunitiesand
withinindustrialandagriculturaloperationsreducesthe
mosquitocontrolworkloadrequirementsThisreduction
inworkloadwillsavemanytaxdollarseachyearandthe
savingswillbereflectedbyadecreasingrateofexpenditure
forchemicalcontroloperationsastheurbanortheagricul
turalortheindustrialdevelopmentsincreasewithinthe
DistrictTheaccumulatedsavingstotheDistrictaswellas
tothepropertyownerresultingfromthesourcereduction
programprobablywillneverbemeasuredorrecognizedby
thegeneralpublicAsourcereductionprogrambasedon
theresponsibilityofthepropertyownertoabateapublic
nuisanceisabsolutelyessentialinanyfastgrowingarealike

ThelasttimeItalkedataCMCAConferencewasthree

yearsagowhenIdiscussedthesubjectWhereandhowdo
westopnursingthepublic Ibelievemosquitocontrol
agenciesareguiltyoffollowingthepathofconvenience
ofleastresistanceIaskthequestionWhydowecontin
uetocontrolmosquitoeswhenweshouldbeabatingthe
sources AbouttenyearsagoIsaidIntheCentral
ValleyofCaliforniaitappearsthatwehavenochoicebut
torecognizethatamosquitosourcereductionapproachis
inevitableFifteenyearsagoIevenaddedalittlecornto
thesituationinapaperinwhichIsaidTorephrasethe
nationalcommericalyoucanbesureifyourprogramis
basedonsourcereductionIn1951IremarkedWith
theapparentresistanceofcertainmosquitoestosomein
secticideswefeelthatmorethaneconomyistheeffect
whenweeliminatethesourceofourmosquitoes

WiththisinmindIwouldliketodiscussthepresent
subject reclamationofourriverbottomsourcesWhat

isreclamationasitappliestomosquitocontrolprograms
Ibelieveitcanbesummedupasthefinestformofmos
quitosourcereductionItisalargebulkydifficultwayof
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RECLAMATIONOFOVERFLOWLANDSTOAGRICULTUREBYAMOSQUITOABATEMENT
DISTRICTASAMEANSOFPERMANENTLYELIMINATINGANINTOLERABLE

MOSQUITOPEST

RobertHPeters

NorthernSanJoaquinCountyMosquitoAbatementDistrictLodi

goingaboutsomethingbutthereisnofinerreturnWe
havejustcompleted25yearsofthisprogramWehavea
riverknownastheMokelumnewhichgoesthroughthe
mostpopulatedareaofourmosquitodistrictThisriveris
approximately30milesinlengthandinvolvesriverbottom
areasmostofwhichwereinanaturaljunglestateasof1945
whenourdistrictwasformedOurdistrictasdidmost
cameintoexistencebecausethepublicnolongerwould
toleratethenumbersofmosquitopestsWeformedthis
districtinSanJoaquinCountytenyearsbeforetheStock
tondistrictwasformedandIbelieveitwasprimarilybe
causeourproblemwasthatmuchworse

OurproblemwasbasedonatleastthreeAedesspecies
ofmosquitoesprincipallyAvexansWealsohadtheCulex
specieswhichareassociatedwithorganicwastes atthat

timewinerywastesandsewageweredrainedintotheriver
bottomjunglesWewerefacedwithaproblemwhichhad
nosensiblesolutionotherthanstartingonitandchanging
theareafromalanduselessnesstousefulness We

thankourluckystarsthatwewereabletostartonthispro
gramyearsagobecauseIamsurethattodaytheforceof
theenvironmentalistswouldhavecreateddifficultiesfor
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ourjungleclearing
Duringtheseyearsweutilizedourownequipment

whichIbelieveisakeytoaneffectivesourcereduction
programWeoperatedtwoD7Caterpillartractorsscra
persditchersandeventwodraglinesduringthisperiod
Weendedupbymodifyingourriverbottomareatoapoint
thatitisdifficultnowtofindanAedesvexansmosquitoin
thisvastareawhichcomprisesover2000acresoflandThe
bulkofthelandbecauseofthereclamationaspectandthe
needtofarmithadtobeleviedInsomeareaswhere
levieswerenotpossiblewesetupatwoelevationrelation
shipInthiswaywedeepenedthewaterjungleareaswhich
hadtulesetcThispartoftheprogramwasdoneprimarily
atdistrictexpensebuttherestoftheprogramwasself
supportingonwhatwecallacooperativeendeavorWedid
notresorttoanythingotherthandemonstrationstoenable
ustoseewhatweweredoingWecontactedpeoplefrom
timetotimeandsaidGodowntoseewhattheJones

bottomlandlookslikeInduetimethemomentumcar

riedandjustthislastyearwecompletedthelastpieceof
whatIwouldcallvirginjunglethatexistsinthepopulated
areaThisprogramwascoordinatedwithallaspectsof
sourcereductionthroughouttheDistrict

IqualifywhatIamabouttosaybystatingIdonotcon
siderittobescientificandalsoIknowyoucannotcom

pareonedistrictagainstanotheroronesquaremileagainst
anotherIcomparedtheValleydistrictsfromSacramento
throughtheSanJoaquinValleyandIthinkthatalthough
itdoesnotmeanathingandtherecannotbeanythingcon

PriortotheformationoftheMosquitoAbatementDis
trictin1930theduckclubswhichcoveredabout50000
acresfloodedanddrainedtheirlandsatwillThemost
popularmethodofclubmanagementwastodrainoffwater
shortlyafterthecloseofduckseasonandallowthepro
pertytodrycompletelysothatallnecessarypondwork
couldbedonebeforeJuly1Thereasonforwantingthe
pondsinshapeforfloodingatthisearlydatewasduetothe
yearlyencroachmentofsaltwaterintotheDeltaduring
summermonthsThetimeofarrivalofsaltwatervaried

fromyeartoyeardependingontheamountofrunoff
fromtheSacramentoandSanJoaquinriversWiththe
veryfirsthintofsaltinthewaterofthesloughstidegates
ontheshootingareaswereopenedandfloodingcom
mencedThepurposewastotrapallthefreshwaterpos
sibleforthebenefitofwaterfowlandthebettermentofthe

cludedfromititisrathersignificantthatourdistrictmust
beusedasastandardofinsecticideusageUsingourdistrict
asaunitofoneIcomparedhowmanytimesmoreinsecti
cidepersquaremilesome15otherdistrictsintheValley
wereusingTheclosestwasbetweentwoandthreetimes
andtheaveragewasbetweenfiveandsixtimesIbelieve
thatunderthecircumstancesandasroughasthisisthere
issomesignificanceandthatitdoesjustifymosquito
sourcereductionOurBoardofTrusteesmustbegivena
greatdealofcreditinsettingthepoliciesforthisprogram

AspeakeratoneofoursessionssaidThereisnosuch
thingasaproblemunlessyouwanttobenegativeThink
positivelyandyouhavenothingbutanexcitingchallenge
ThistomeismosquitosourcereductionTomeithas
madethedifferencebetweenaninterestingandadullpro
gramIbelieveverymuchincomprehensivemosquitocon
trolbutIalsosaythateventuallyeveryexcitingchallenge
orproblemrequiresasolutionandweneedmorepeople
whoaretechnicallyqualifiedinordertoprovidethesesolu
tionsifwearetogetaheadoftheproblemswenowface
Wehaveafterallspoiledourpublictoapointthatitis
nowdifficulttogetthemoutofourhairtogetthemaway
fromthecustomaryservicewhichwehavebeenproviding
butwedonothavetoomuchofachoiceinthefuture

Iquoteanddedicatetomyoldcollegeprofessorwho30
yearsagosaidIfyoucangetridofthewaterthatpro
ducesmosquitoesyouwonthavemosquitoesThatman
wasProfessorWilliamBHerms

COOPERATIVEWATERMANAGEMENTINTIDALAREASOFSOLANOCOUNTY

MOSQUITOABATEMENTDISTRICT

HCPangburn

SolanoCountyMosquitoAbatementDistrictSuisunCity

sportofduckshootingItisimpossibletoimaginethenum
bersofmosquitoesproducedbythismethod

Thesecondmostpopularmethodofwatermanagement
andonewepracticetodaywasthatofkeepingwateron
theshootingareasduringtheentireyearThedifference
betweenmodernmethodsandthosepracticedpriortothe
MADisthatofwaterlevels

Theformermethodofwatercontrolwasthatofsimply
openingtidegatesandfloodingtowhateverleveltheexist
ingtidesallowedThiswasfineforproducingduckfood
andduckbroodsbutitalsoproducednearlyasmanymos
quitoesasthesummerfloodingmentionedaboveTherea
sonisthattidalheightsvarygreatlyDuringaperiodof
lowertideswaterlevelswoulddropseveralinchesandthen
wouldriseagainwiththeadventofthehighertidalseries
Thisfluctuationofwaterlevelmakestheidealbreedingsit



uationforAedesdorsalisourmostcommonsaltmarsh
mosquito

WiththeformationoftheMosquitoAbatementDistrict
itwasrealizedimmediatelythatifanymosquitocontrol
wastobeaccomplisheditwouldbenecessarytochangethe
habitsoftheduckcluboperatorsThiswasnoteasyIt
tookagreatdealofpersuasionandtheservingofdozens

ofabatementnoticesbeforemuchprogresswasmadeIt
didnttakeverylonghowevertoshowresultsofouref
fortsandduckclubownersbecameincreasinglymoreco
operativeastheyrealizedwewerereallyseriousaboutcon
trollingmosquitoes

Itwasnottoodifficulttopersuadeduckclubowners
whonormallydriedtheirpropertiesduringsummertode
layfloodinguntilshortlybeforeduckseasonsaltwateror
not

SincethebuildingofallthevariousdamsfromShasta
ondownandwiththesummerandfallreleasesofim
poundedwatersaltwaterencroachmenthasnotbeena

factorinduckclubfloodingForthepastseveralyearsthe
DistrictBoardofTrusteeshasallowedduckclubstoflood

theirlandsthreeweekspriortotheopeningdayofduck
seasonThisofcoursevariesfromyeartoyearbuthas
beensatisfactorytoboththeMosquitoAbatementDistrict
andduckclubowners

Ourproblemsintensifiedwhenweapproachedtheown
ersofpondswhichhadbeenfloodedforyearsandsuggest
edthattheywouldhavetodrytheirplacesduringsummer
monthsorinstallsuchtidegatesandweirsasnecessaryto

STANDARDSFORRECIRCULATIONSUMPANDPUMPSYSTEMS

RichardHDeWitt

KernMosquitoAbatementDistrictBakersfield

Manywordshavebeenwrittenregardingtheimportance
offielddrainagetoagricultureandgoodmosquitocontrol
Therearemanywaysofaccomplishingdrainageofirrigated

landswiththemethodusuallybeingdeterminedbyseveral
importantfactors

1naturalandavailabledrainagechannels
2noavailablenaturaldrainage
3goodorpoorqualitywater
4watercostand

5theextensiveuseoffertilizersonhighcostcrops

PresentlyinthesouthernendoftheSanJoaquinValley
wehavethesameneedforgooddrainageastherestofthe
stateWearehoweverfacedwithperhapsalittledifferent
situationthansomeotherareasinthat1wehavenonat
uraldrainage2peracrefeetwatercostsrunfromalow
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maintainaconstantlevelofwaterSomepondownerscom
pliedbydrainingtheirpropertiesratherthanmaketheex
pendituresforadditionalgatesandweirsThemajorityof
clubownerswithwetpondshoweverdecidedtocontinue
thispracticeandwewerelauncheduponamissionoftrial
anderrortomakethesepondsattractivetowaterfowlbut
breednomosquitoes

Thesolutiontotheproblemwasreallyquitesimpleonce
wediscoveredthatitwasimpossibletomaintainawater
levelattheheighttheclubsseemedtopreferWefound
thattomaintainatruewaterlevelatleastoneofthetwo
dailytidesmustallowsomewatertoflowontotheareaIt

wasnecessarythentoarriveatasatisfactorywaterlevelfor
theparticularpropertyandthensettheweirandintake
gateatproperpositionstoattainthislevel

Sincethereisconsiderablevariationinelevationofdif

ferentpropertiesquitealittleexperimentationwasneed
edbeforesatisfactorywaterlevelswerereached

Theweirusedinthisworkisaplainopenendedand
opentoppedboxfittedwithaslotoneachsidetoreceive

theweirboardswhichwilldeterminetheheightofwateron
theupstreamsideoftheoutletgateandtheamountof
flowovertheboardsisregulatedbytheamountofwater
allowedontothepropertythroughtheintakegateBoth
theintakeandoutletgatesarecompletelyautomaticinop
erationsothatonceawaterlevelisestablisheditwillre

mainconstantthroughoutthesummerandthisconstant
waterlevelwillcompletelyeliminateAedesdorsalisfrom
thearea

of400onthevalleyfloortoashighas1500aroundthe
lowfoothillareaand3wehavetheextensiveuseoffer
tilizerstogrowhighcostcrops

SincetheKernDistrictsourcereductionprogrambegan
some22yearsagoIwouldliketogobacktothattimeIn
1949asurveywasmadethatindicatedthatnotonlydid
weneedfielddrainagebutalsothatattemptsbymany
farmerstodraintheirfieldswascreatingsevereanddiffi
culttocontrolareasmilesinlengthandwithsomeofthe

socalledspotscoveringasmuchastwotothreehundred
acresonnearbyundevelopedlandsItistruethat20years
agowaterwascheaperandmoreplentifulThiscoupled
withadjacentundevelopedlandscreatedthelargedrain
agedumpareaswhichaccountedforalargepartoftheair
planecontrolworkbeingdoneatthattimeAsyoumight
expectwhenthefarmerwasapproachedregardingthemos



100

quitoproblemhewascreatinghewasinmostcasesquite
cooperativeaslongasitdidntcosthimanything

Forayearorsowetriedacooperativeplanwiththe
farmeraimedatdrainingthefieldwithadequatedrainage
ortailwaterditchesintowelldefinedsumpsorinsome
areasaseriesofpondsWehopedthatsufficientpercola
tionwouldtakeplacebetweenirrigationsWheresome
waterremainedbetweenirrigationsGambusiawereplanted
totakecareofanyCulexproblemwhichmightdevelop
AtthistimetheDistrictownedandoperatedabulldozer
aditchingplowandatowgraderThechargetothefarmer
wasbasedonactualcostofoperationoftheequipment
Anyculvertpipeormaterialsneededwasfurnishedbythe
farmer

Weweresomewhatinexperiencedinthosedaysandit
wasaboutayearortwoafterourcooperativeprogramstart
edthatwebegantoseethatoursimpleandinexpensive
methodoffielddrainagewasbeginningtobreakdownThe
sumpseitherwerenotlargeenoughorhadsiltedinorseal
edoffandinmanyareastheirrigatorshadbecomeover
confidentinthedrainagefacilityandinturnmorecareless
inhandlingthewaterInanycasewesoonarrivedbackat
theoriginalproblem

Duringthisperiodithadbeenobservedonafewofthe
largefarmsthatfielddrainageofexcessirrigationwaterwas
beingcollectedandreturnedbyuseofalowliftpumpfor
reuseWerefertothesesystemsnowastailwaterreturn
systemsorirrigationreturnflowsystems

Ithadbecomequiteapparentbynowthatifwewereto
solveourfielddrainageorsurplusirrigationwaterproblem
thereturnflowsystemwouldbetheidealmethodOneim
portantbarrierseemedtostandinthewaythisofcourse
beingthecosttothefarmerAskingthefarmertoinstall
suchasystemchieflytocontrolmosquitoeswasridiculous
orsoitseemedatthistgmeItwasapparentthatthere
wouldhavetobemoneysavingadvantagestothefarmerif
suchanexpenditureweretobemade

Thisledtoaboutasixmonthinvestigationintocost
figureswhichincludedexcavationpipecostsbothsurface
andundergroundmotorandpumpcostspowercompany
runincostsComparativecostfiguresofthelowlift5to15
hppumpstothedeepwell100to150hppumpsandwhat
thesavingsinfertilizercouldamounttoaswellascrop
acreagereclaimedfrompreviousdrownedoutareasWith
thisinformationinhandweproceededtoinfluencethe
farmerinthebenefitsofthereturnflowsystemandwebe
gantosucceed

Thelayingofpipelineseemedtobethelargestcostitem

sowhereverpossiblereversegradeditcheswereinstalledto
delivertheexcesswaterbacktoasumplocatedatthehead
ofthefieldwhereitcouldbepumpeddirectlyintotheirri

gationsystemthuseliminatingtheneedforareturnpipe
lineMostofthesereversegradeditcheshoweverwere
eventuallyreplacedwithpipelineduetomaintenanceand
weedproblemsInrecentyearsmanyfarmershavemade
useofFederalASCSfundstohelppaythecostofreturn
flowsystemsManyfarmerstodayreallyareunawarethat
thismoneyisavailabletothemuntilinformedbyDistrict
sourcereductionpersonnel

Forthefirstfiveorsixyearsmanyhourswerespentin
contactsandpersuasiontoobtainthecooperationofthe
farmerintheinstallationofthereturnflowsystemAl

thoughagoodnumberoffarmerscooperatedwithinashort
timeafewotherswaitedaslongassixtotenyearsbefore
quietlymakingtheinstallation Interestinglyenoughin
someofthesecasesitwasthefarmersyoungsonanagri

culturestudentjusthomefromcollegewhowasactually
responsiblefortheinstallation

AsamatterofinterestIwouldliketoshowsomerecent
costfiguresforanaverageorsmallreturnflowsystemWe
willsayforexamplethiswillbetakingthedrainagefrom
an80to160acrefieldTheundergroundreturnpipeline
wouldcostapproximately1650a5or10hppumpin
cludingswitchboxinstalled800thesumpwouldbeap
proximately60x30x6atacostof50andapumpwell
withscreenedinlet275foratotalcostofapproximately
2775FederalASCSfundscanpayupto1000onan
installationofthiskind

WefeelthatalthoughtheDistrictwasinalargewayre
sponsibleformanyoftheearlyreturnflowsystemsinthe
Countywearepleasedtoreportthattheinstallationsare
nowpracticallyautomaticwiththelargenewlydeveloped
landsInthelast20yearsagriculturehasbecomeahighly
specializedbusinesswiththemarginsofprofitdecreasing
whilecostofoperationisincreasingIthinkthatthevol
untaryuseofreturnflowsystemsinthesouthernendofthe
SanJoaquinValleytodayisdirectlyrelatedtotighterand
moreefficientfarmingpracticesnecessarytoday

InclosingIwouldliketoemphasizethatthereturnflow
systemhasinnowayeliminatedallofourmosquitoprob
lemsWedofeelhoweverthatithasreducedproblem
sourcesbyagood50 Forthereturnflowsystemtobe

anefficienttoolthefielditisservinghastodrainproperly
apoorlyleveledfieldisnotgoingtobecorrectedbyitsuse



Intheearlypartof1958theDeltaMosquitoAbatement
Districtbeganaprogramofconstructingdairydrainsy
stemsFigure1showsatypicaldrainbeforewehadbegun
theprogramFigure2showsoneofourfirstconstruction
jobsveryneatandincorporatingthebestideaswecould
deviseatthattimeUnfortunatelysomeoftheearlyjobs
werenotfullysatisfactorybecauseofseveralproblemswe
hadnotanticipated

Ourintensionwastousethreereservoirsallowingoneto
drywhilefillingtheothertwoThiswassupposedtoallow
thedairymantousehistractorandscrapertocleanthe
solidsoutThefallacyofthisthinkingwassoonapparent
OnlythesurfaceofthemanuredriedWhereasmuchas
twofeetormoreofsolidsaccumulatedatleastayearwas
necessaryforthistodrysufficientlyforawheeltractorto
scrapeoutthemanureOneotherfactormadethistype
ofsystemimpracticalthemanuresealsoffevensandy
soilsthusrestrictingpercolationfromthereservoirs

Between1958and1971theDeltaMADhasconstructed

about60dairydrainsandsewageeffluentreservoirsOfthe
manyfactorswhichwereconsideredwhenplanningthese
dairydrainandsewageeffluentreservoirsoneofthemost
importantisthedairymansplansforthefutureAlarge
numberoftheolderdairiesandsmallerdairiesareonly
markingtimeandarenotgoingtorebuildorupgradetheir
systemunlesspressurefromoutsidesourcesforcesthemto

Eventhentheyhavenoplanstoexpandtheiroperations
Manyoftheseolderdairiesifgivenalittletimewillgo

outofbusinessoftheirownaccordWhenworkingonthese
dairieswetrytoholdthecostdownandminimizethemos

quitoproblemasbestwecanandhopeforanearly
demize

Figure1Showstypicaldairydrainin1958

WHOSECONCERNISTHEDAIRYDRAINPROBLEM

GeorgeRWhitten

DeltaMosquitoAbatementDistrictVisalia
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ThedairyofthefuturemustgetlargerbythisIpredict
thatfiveyearsfromnowa1000cowdairywillbeconsider
edsmallToidentifythedimensionsofthisdairydrain
problemletsusea100cowdairyasanexample

Afigureof100galdaycowisaconservativefigurefor
theliquidmanuredischargefromtheaveragedairyinTulare
CountyOna1000cowdairythismeansthat100000gal
lonsaredischargedeveryday365daysayearThisa
mountsto112acrefeetofeffluentperyearIfyoucon
siderthefactthatittakes2iacrefeetofwatertoproduce
anacreofcottonsugarbeetsoralfalfathis1000cow
dairywoulddevelopenoughliquidmanuretoirrigate45
acresofanyofthesecrops

ThisisanoversimplificationwhichIuseonlyasanil
lustrationbecausethisliquidmanureisalsobeingdis
chargedinthewinterperiodwhennocropsneedirrigation
Alsowithoutsomedilutionwithwaterthecropswouldbe
damagedwithtoomuchfertilizer

ThepointIammakingwiththisillustrationisthatthis
liquidmanuremustgosomewhereIfthereisenoughland
inconjunctionwiththedairyitcanbearealassetandcan
notonlypayitsownwaybutcanproduceaprofitforthe
dairyman

Ifthroughfaultyplanningprovisionshavenotbeenmade
forlongtermutilizationofthisliquidmanuretheresulting
problemwillnotonlyplaguethedairymanbutalsothe
mosquitoabatementdistrictandasaresultthecommunity

Themostefficientsystemforhandlingthisliquidman
urethatwehavefoundconsistsofastoragereservoirwhich
willholdthreeweeksdischargefromthedairywhichinthe
caseofa1000cowdairywouldbe2100000gallonsThe
effluentcanbeeithergravitydrainedorpumpedintoone

Figure2ShowsdairydrainconstructedbyDeltaMAD
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endofthereservoirThereservoirmustbeatleast100feet

fromthemilkhouseand50feetfromthemilkbarn

Thebarnandcorralwashingscontainquanitiesofdirt
andsandwhicharewashedoutwiththemanureandendup
inthereservoiralongwithparticlesofhayandothersolids
Theseaccumulateattheinletendofthereservoirandgrad
uallytheorganicmaterialsdecomposeandmovetothe
otherendofthereservoirtobepickedupbythepumpand
dispersedintheirrigationsystem

SOURCEREDUCTIONBYNEGOTIATIONANDTHEUSEOFCONCRETELINED

DRAINAGEANDFLOODCONTROLCHANNELS

Othermembersofthepanelclearlydemonstratethatthe
bestmostefficientmosquitocontrolincludesavarietyof
technologicalapproachesbesidesthatofspecificchemical
controlofthetargetorganismsThisistruesincetheen
vironmentsthatprovidethesustenanceformanydifferent
generaandspeciesofmosquitoesareextremelycomplex
fromthestandpointsofthenaturalandimprovedorde
gradedactivitiesofmanandanimals

OneofthetechniquesusedbytheSoutheastMosquito
AbatementDistrictistoevaluatecarefullytheresponsibili
tiesofallthoseagenciesthathaveanimpactontheproduc
tionorpotentialproductionofpublichealthandpestmos
quitoesaswellaschironomidsandotheraquaticarthro
pods

Agreatnumberofgovernmentalagenciesareinvolved
andinclude

FederalAgencies

TheCorpsofEngineersSoilConservationAgencies

StateAgencies

HighwayDepartment WaterResources

ParksandRecreation

CountyAgencies

Engineer ParksandRecreation

FloodControl RoadDepartment
Health

GardnerCMcFarland

SoutheastMosquitoAbatementDistrictSouthGate

LocalAgencies

CityDepartmentsincludingStreetParksandPublic
Works

DistrictsincludingMosquitoWaterCemeteryand
Sanitation

Thepumpshouldbelocatedattheoppositeendfrom
theinletandthepumpdischargeintotheirrigationsystem
mustbeatapointwhereirrigationwatercandiluteand
movetheorganicsolidsouttothecropareas

Theinsoluableportionsofthesolidsaccumulateatthe
inletendandafteraperiodof5to10yearscanbebaled
outwithadraglineThisrenewsthesystemforanother5
to10yearsThelifetimeofthissystemshouldbealmost
unlimited

TheabovelistofagenciesaffectourDistrictThereare
otheragenciesanddistrictsthatwillaffecttheactivitiesof
othermosquitoabatementdistrictssuchasirrigationdis
tricts

Sourcereductionaspectsofnegotiationwithagencies
include

1Establishmentofdesigncriteriaforpavedandunpav
edfloodcontrolchannelsThiswouldincludethere

quirementsofadequateapronslopesaswellassuit
ableinvertsorlowwaterchannelsAlsoincludedare

properingressfacilitiesintoandalongpavedandun
pavedchannels

2Properdesignofchanneldropstructurestoprevent
formationofscourponds

3Developmentandresponsibilityforadequatevegeta
tioncontrolprogramswhichwouldincludeaquatic
andsemiaquaticvegetation

4Systematizedschedulesofrotationofwaterpercola
tionandorflowtointerruptbreedingcyclesofmos
quitoesandchironomidsinwaterconservationpro
grams

5Integrationofchemicalweedcontrolprogramswith
mosquitocontrolprogramswhichwouldincludethe
useofcertainlarvicidesonrecommendationofthe
district

6Establishmentofspecialrulesandinstructionbyman
agementofagencieswithornamentalpondsandlakes
Thiswouldincludeadherencetorecommendationof

thedistrictwithregardstoaquaticweedcontrolthat
mightaffectthebiologicalroleoffishandarthropod
predatorsofmosquitoesandmidges

7Acceptancebyagenciessuchasfloodcontroldistricts
ofanadvisoryrolebymosquitocontrolagencies

8GoodcommunicationsbetweenagenciesandtheDis
tricttoinsureadequatepreventionofmosquitodevel
opmentasaresultofconstructionandmaintenance



ofvariouswatercarryingstructures
9Cooperationwithlocalagenciesinaschedulingofthe

cleaningofstreetguttersandfloodcontrolchannels
toreducebreedingmaterialsformosquitoesandmid
ges

10Educationofpublicworksdepartmentsandroadde
partmentsastotheroleofbackupofwaterasthere
sultoftreeroots

11Negotiationwithfloodcontroldistrictsandother
agencieswithasimilarresponsibilityofremovalofde
brisandfinecleaningofpavedchannelstoreduce
mosquitoandmidgebreeding

12Cooperationwithresponsibleagenciesfortheremov
alofdebrissuchasnewspaperbundlesfromcatch
basins

Eversincethebeginningoftimemanhasevidencedcon
cernabouttomorrowWhathappenedyesterdayisrecord
edhistoryTodayisbarelytoleratedbecausetomorrowis
thesuspensefulfutureAsweapproachtheTwentyfirst
Centuryouranxietyandconcernovertheentranceinto
thegreatnewcenturyisvisiblyheightened

JamesWBristowinhisPresidentialAddresstotheCal

iforniaMosquitoControlAssociationin1968expressed
thisconcernaboutthefutureofvectorcontrolinthe

TwentyfirstCenturyandrequestedthatanadhoccommit
teebeformedtostudytheproblemofvectorcontrol10
20and30yearsfromnowWiththeableguidanceand
technicalexpertiseofRichardFPetersChiefBureauof
VectorControlandSolidWasteManagementandDrGuy
FMcLeodUniversityofCaliforniaDepartmentofAgricul
turethecommitteesubmitteditsfindingstothemember
shipoftheCMCAattheThirtyseventhAnnualConference

TodayasamemberoftheCommitteeoftheFutureI
wouldliketopresentanareaofconcernnottouchedupon
attheThirtyseventhAnnualConferenceFutureInflu
encesofGovernmentonVectorControlPrograms

Lesttherebemisunderstandingletmestateaconclusion
regardingvectorcontrolprogramsinCaliforniaandfor
thatmatterintheUnitedStatesTheseprogramswhich
weidentifywithtodayandtheiradministrativeandopera
tionalaspectsinthenearfuturewillbeofhistoricalsigni
ficanceonlyTothoseofuswhoenteredthefieldofvec
torcontrol2025yearsagothewordslocalautonomy
andlocalcontrolweresynonymouswithmosquitocon
trolMosquitocontroladministratorswithminimalguid

HowardRGreenfield
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13Advisoryrolewiththegoverningbodiesoflocalagen
ciesontheimpactofunregulatedparkingofcarsin
streetswhichpreventpropercleaningofguttersand
streets

Itisclearthatmosquitoabatementdistrictsandother
agenciesdoingmosquitocontrolmustserveascoordinators
ofthemanypreventionactivitiessincethelifecycleof
manyspeciesofmosquitoesandchrionomidsisshortyet
varied

Thebestjobofprotectionofthepublichealthandcom
fortcanthenbeaccomplishedmostefficientlyandatthe
lowestcost

FUTUREINFLUENCESOFGOVERNMENTONVECTORCONTROLPROGRAMS

NorthernSalinasValleyMosquitoAbatementDistrictSalinas

anceandevenlessgovernmentalrestrictionswereincom
pletecommandoftheirprogramsNowthereiseveryin
dicationthatsocalledlocalcontroloverprogramshasno
soundandlittlesubstanceinthefutureschemeofthings
tocomeLikewisetheconceptoflocalautonomyislarge
lyadeadissue

1thinkweareagreedthatpublicconcernoverenviron
mentalqualityalmosthasreachedexplosiveifnothysteri
calconditionsAtthesametimethereisanobservablere
lationshipwhichsuggeststhatmanthepublicinterestis
constantlywideningthegapbetweenhimselfandtheenvi
ronmentheissodesirousofprotectingThisisquiteevi
dentbecausethegeneralpublickeepspressingforcontrol
ofnoxiousarthropodsplantpestsetcwhichinterfere
withpublichealthorwithenjoymentofleisuretimePub

licdemandforacleanenvironmentwillofnecessity
forcestateandfederalgovernmentstobecomemorein
volvedintheplanningandultimatelytheregulatoryaspects
ofprogramsinvolvingecologicalorenvironmentalmodifi
cationsAndoneofthefirstareasofconcernbygovern
mentwillbewithprogramsalreadyinexistenceArethey
beingproperlystaffedandadministeredThisquestion
bringstheissueofmanpowerdirectlybeforeusLetus
brieflyexamineourmanpowerrequirementsinthelightof
whatishappeningaroundus

Thereisatrendtowardtotallytrainedtechnicianssub
professionalandprofessionalteammembersItisnotice
ableinthefederalgovernmentespeciallyinthosedepart
mentsandbureausscientificallyorientedTheytendto
appointatthepolicydetermininglevelspeoplewhohave
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demonstratedprofessionalcompetencyandproblemsolv
ingabilitiesratherthanpeoplewhobelongtoaspecific
politicalpartyOureducationalsystemuniversitiesand
collegesindicatesthatover52percentofthegraduateand
undergraduatestudentsareeducatedinspecializationsde
signedtopreparethemforprofessionaloccupations

ItismyopinionthattherecanbenoalternativeVector
controlmustandwillfollowcloselytheneedfortechnical
lyandprofessionallyeducatedstaffmembersifandthis
ismostimportant vectorcontrolagencieswishtoremain
anidentifiableandviableentityintheschemeofthefuture

Governmentfromthenationalleveldowntothesmallest

cityandcountyispresentlyinvolvedinthedevelopingcon
ceptsofreorganizationAtthefederalleveltheninety
firstCongresshaspassedanumberofbillsTheavowed
intentofmostofthebillsbroughttothefloorofCongress
isverycleartoassureforallAmericansasafehealthful
productiveestheticallyandculturallypleasingenvironment
atthesametimepreservingabalancebetweenpopulation
growthandresourcesuseReorganizationisthekeytothe
preservationoftheenvironmentsofarasthesocialscient
istsandthepoliticalscientistsareconcerned

Inthepastfewyearssuperbureausandsuperdepart
mentshavebeencreatedinthefederalandstategovern
mentsTheactivitiesofthereorganizationalactivistsud
denlyarebeingfeltevertatthelocallevelsWitnessFresno
CountyQuestionsarebeingraisedregardingthedesirabil
ityofconsolidatingthefunctionsofthreedistinctlydiffer

1970SACRAMENTOVALLEYREGIONALREPORT

JDWillis

ShastaMosquitoAbatementDistrictRedding

TheoveralllevelofmosquitocontrolintheSacramento
Valleyduringthepastyearwasgoodalthoughtwodistricts
hadsevereAedesnigrornaculisresistanceduringthecritical
partofthecontrolseason

ResistancetestsmadebytheStateDepartmentofPublic
Healthwiththehelpofthedistrictsinthevalleyshowed
thatmostofthedistrictshadsomeresistanceproblems
IntheSutterYubaandButteCountyMosquitoAbatement
Districtsextensivetestingshowedthattheywerefacedwith
adultresistanceaswellaslarvalresistanceintheirpasture
mosquitoesAnadulticideonlypolicywascarriedonfor
sometimeuntilnegativeresistancetestswereshowninthe
lab

ManyofthemanagersandtrusteesoftheSacramento
ValleyRegionwhoareawareoftheresistanceproblem
feelthattheremustbeincreasedresearchactivitiesnot

onlybytheuniversitiesStateDepartmentofPublicHealth
andprivatecompaniesbutbyindividualmosquitoabate

entmosquitoabatementprogramsintooneagencyIn
SantaCruzCountyproposalshavebeensubmittedtocon
solidateallserviceorienteddepartmentsintooneSupport
forsuchproposalswasbasicallythatovertheyearstheef
ficiencylevelswouldbeincreasedandcostssupposedly
wouldbereducedCountyfairsarenowbeingexamined
byspecialistsinreorganizationaltechniquesforthepurpose
ofconsolidationasameansofspreadingthetaxdollar

Themegacentropoliscomplexhasinturnbroughtabout
theformationoftheCommitteeforEconomicDevelop

mentcomposedofsome200businessmenandeducators
whofromtheirfactfindingeffortshavebecomethemost
vocalofconsolidationadvocatesAnotherveryimportant

groupisnotonlyastrongadvocateofconsolidationof
specialdistrictsbutofcityandcountygovernmentsas
wellTheybelievewithsomeevidencethatonlybycom
bininglargemetropolitanareaswithcountygovernments
canthecomplexproblemoftoomuchtoooftenandtoo
manybesolved

IwouldliketoconcludethisbystatingthatIbelieve
ourvectorcontrolprogramscansurviveiftheyareproperly
documentedproperlysupportedwithqualifiedpersonnel
adequatelyresponsivetothewishesandneedsofthepublic
andiflinesofcommunicationbetweenourlegislativeand
administrativemembersofgovernmentarepartandparcel
ofourprogramsIfnotthentheyperishasanidentifiable
instrumentoflocalgovernment

mentdistrictsdirectedatsolvingproblemsofimmediate
concerntotheirownprograms

During1970atotalof21781wasspentbyindividual
mosquitoabatementdistrictsintheSacramentoValleyre
giononresearchprogramsonmosquitoesApproximately
23000wasspentoninvestigationsintooccurrenceand
controlofchaoboridandchironomidmidges Thesea

mountsareinadditiontocashgrantsof5000totheUni
versityofCaliforniaatDavisforspecificmosquitoresearch
projects

Thefollowingaresomespecificexamplesandamounts
spentonsomeoftheresearchprojects

1FISH 2782
ImportingforeignspeciesRicefieldpopulationsNum
berforefficacyEvaluationofimpactonlarvaeAssist
anceforJimHoy

2RESISTANCE 3400
TreeholeresiduallarvicideFlitfieldtestsNewcom



poundsonadultpasturemosquitoesLarvalcollections
forchemicaltestsTestsofcandidatecompoundslarvae
andadultsColonizeAedessierrensisAttemptstocol
onizeAedesnigromaculis

3ENCEPHALITIS 4350
AssistancetoReevesprogram sentinelflockslight
trapsstationcountsWideswathULVextralighttraps
vertebratecollectionassistanceConstructionofsentinel

chickenhouses

4ANOPHELES 8183

AssistColusaULVassistColusacoldfoggerWashino
trappingandsamplingwideswath largeacreagecold
fogwithUSNAgedeterminationofadultsTryto
colonizeAnophelesfreeborni

REGIONALAGENCYTREND

5GENERALANDECOLOGICAL 3066

Legislativehearingsconferenceswithlegislatorsnon
targetorganismlevelassessmentequipmentloanedto
otherworkers UCetctodevelopnewequipment
andmultipleusesBuildingandtestingnewequipment
Seriousliteraturereviews

6MIDGES 23000 CLEARLAKEANDSHASTA

MOSQUITOABATEMENTDISTRICTS

Fieldsurveyseconomiclevelsfieldtestnewcom
poundsbiologicalcontrolresearch

7GRANTSANOPHELES 5000
Washino

THEROLEOFSPECIALSERVICEDISTRICTSINMEETINGCURRENTTRENDSIN

REGIONALANDLOCALGOVERNMENT

CDonaldGrant

SanMateoCountyMosquitoAbatementDistrictBurlingame

Alldistrictmanagersofmosquitoabatementagenciesin
ourBayRegionarewellawareofbasicchangesinconcepts
affectingareawideorregionalproblemsaffectingenviron
mentalqualityandfunctionalplanningcoordinationThe
variedgovernmentalunitscreatedoverthelastdecadeona
supracountylevelsuchasABAGBARTAirandWater
PollutionControlBoardsetcaswellastheintracounty
LocalAgencyFormationCommissionshavetestifiedtothe
StateLegislaturesrecognitionofbroadercontrolandco
ordinationneeds Bothdirectexperiencewithincreased
publicservicedemandsandtheexpressedpolicyofmost
localagencyformationcommissionsregardingconsolida
tionsandfunctionalcoordinationhaveledtoconsiderable

reflectionbylocalmanagersastothesetrendsandtheiref
fectsondistrictprograms

Althoughcompetentresolutionofcausesanddistrict
responseswillnotnecessarilyprovidefortheabilityofdis
trictstodeterminetheirowndestinyinthecomingdecade
thereisgoodindicationthattheresponsiveactionsofdis
trictsinseveralaspectscouldsignificantlyaffectthejusti
ficationoflegislatureorregionalandcountygovernments
inregulatingusurpingconsolidatingordissolvinglocal
districtsandtheirservices

CurrentlyinlegislativecommitteestudyistheAssembly
Bill2310introducedbyJohnKnoxofContraCostaCoun
tywhichwasopposedandreferredtostudyinthe1970
sessionsThisbillprovidesforthecreationofaregional
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governmentalagencynecessarilyincludingallbayarea
countiesimbuedwithplanningandregulatorypowersover
awidevarietyoffunctionsinvolvingsupracountyinterests
InteleviseddiscussionpanelswithAssemblymanKnoxon
thissubjectChannel2Oakland112270somesignifi
cantconceptsastosuchanentitysregionalpowerswere
broughtforth

Suchproposedregionalagencyunderthisbillwithleg
islativeadoptionwouldhavebecomeoperativewithama
jorityapprovalinageneralelectioninthecollectivenine
countiesonJune21971Itostensiblycallsforthecrea
tionofaConservationandDevelopmentAgencyoftheBay
Areawithcompulsorymembershipoftheninecountiesand
servingtosupplantABAGandotherregionalpollutioncon
trolagenciesItwouldbeequivalenttoanactualgoverning
unitwithfulltaxingpowersincludingaregionalincome
taxbusinessprivilegetaxpropertytaxesetcbutwould
besignificantlysupportedbyfederalfundsasisABAG
Throughthelatteralargemeasureoffederalinfluenceisal
soconferredbothinuseofgrantmoniesforstudiesand
planningaswellasinextradirectregulatorypowers

Citedfieldsofinfluenceforsuchagencywouldinclude
butnotbelimitedtowaterairandenvironmentalpollu
tionwatersupplysanitationfacilitiessewagedisposal
policeandfirejurisdictionsrecreationaldevelopmentand
transportationItwasindicatedthattheagencyshouldbe
abletoprovidecompulsoryparticipationinsuchprograms
asrapidtransitsystemsalthoughbondfundingwoulden
tailvoterelections
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Whatmodificationsmaybeprovidedinthisbillduring
interimstudyaredifficulttoforeseehoweveritisassured
thatabasicallysimilarbillforcreationofaregionalagency
willbeputforthandprobablypassedinlegislaturecalling
forageneralelectiononirsadoptionInthatthereexists
anobviousjustificationforsomeaspectsinvolvingpollution
controlandregionalplanningforareawideproblemsitis
feltthatpassagewillbemoredependentupontaxingpow
ersanddegreeofregulatorypowersprovidedthanuponthe
questionofneedforsuchanagencyinlieuofseparatecon
trolboardsandgreaterlocalautonomy

COUNTYANDLOCALGOVERNMENTTRENDS

Severaldistrictshavealreadyfelttheeffectsofchange
withinlocalgovernmentespeciallythroughlocalagency
formationcommissionsandcountyadministrationsSuch

effectsmaybeinfluenceduponadministrationofthedis
trictinteragencyrelationshipsfunctionaladditionsorde
letionsorevendissolutionoflocaldistrictsasautonomous

agenciesThusfarthecoastalareahasnotsufferedthepo
tentialofdistrictconsolidationsuchascurrentlyisfacing
FresnoCountylargelybecauseofsingledistrictswithinour
counties

Therisingtaxoverloadandincreasedcostsofestablished
governmentfunctionshasbeencompoundedwithnew
costdemandsarisingfromthebloomofpublicconcernand
publicdemandwhichhaveevolvedsodramaticallyduring
thislastdecadeEnvironmentalconservationhumanrela

tionsandacomplexityofurbanaffairshaveincreased
bothadministrativeandserviceloadsforlocalgovernments
atatimewheninflationaryincreasesinwagesandcostsare
alreadyovertaxingtherevenuesources

Asaresultlocalgovernmentsareundertakingcompre
hensivesurveysofallfunctionsandserviceagenciesseeking
greatercostefficiencyoftenthroughadministrativeconsoli
dationsinanefforttoprovideforincreasedessentialfunc
tionsandservicelevelsatthelowestcostswhileeliminating
lowpriorityfunctionsandadministrativeoverlapwherever
possible

CurrentlyinSanMateoCountytheBoardofSupervis
orsthroughtheCountyManagerandLocalAgencyForma
tionCommissionisundertakingacomprehensivereviewof
allspecialdistrictswithadministrativeanalysisoftheir
functionsandefficiency

Someofthepointsofinquiryconcern

Whodecideswhatnuisancesaretobecontrolled

Whatisdistrictpolicyinundertakingadditionalcon
trolneeds

Whatarethepowersandfunctionsofthedistrict
Isaspecialdistrictbetterabletoprovidesuchneeded
functionsandwhy
Doyouhavequalifiedpersonnelequipmentandfa
cilitiesforothertypesofcontrolneedsorfunctions
Whatareyourinteragencyrelationships

Maywehaveacopyofyourmasterplanforthe
future

ANDcostsbudgetstaxrateswagescalesetc
Aspeciallyselectedlaycommitteehasbeencreatedfor

reviewingandrecommendingfuturecomprehensiveover
haulofallgovernmentorganizationwithinthecountyOne
oftheinitialrecommendationshasbeentheconsolidation

ofallpolicedepartmentswithinthecountyPerhapsmost
significantinqueriesbyadministrativeanalystsarethose
concernedwiththegoverningbodytheefficiencyoftrus
teesinthiscapacityandtheresponsivenessofboardpolicy
tocooperateinmeetingthecollectiveneedsofthecounty
community

Theextentofsuchquestionsmayappearquestionable
toautonomousagenciesyettherightofsurveyisprovided
asapoweroftheLocalAgencyFormationCommission
andthefutureofourdistrictsmaydependverymuchupon
statedpoliciesandperformance

DISTRICTRESPONSES

Duringthepastdecademostofthecoastaldistrictshave
alreadybroadenedtheirscopeofservicefromcloselyallied
midgecontroltoadiversityofincidentalserviceneeds
Localhealthdepartmentshavelongbeenfacedwithpro
vidingformanysuchservicessuchaswiththeSantaClara
CountyHealthDepartmentbutinmostcountiesthesede
partmentsdonotprovidesuchanoperationalbodyable
toassumethefunctionsofanabatementdistrictAsneed

increasesinmanycountieswithpressuresfromthefore
mentionedpotentialseithermosquitoabatementdistricts
willhavetoundertakeexpandingresponsibilitiesorother
governmentalentitieswillnecessarilymakeprovisionsfor
suchoperationswithintheiradministrativejurisdiction
Thiswillfirstduplicateandthensupplantlocalautonomous
agenciesonthebasisoftaxoverlapandcostefficiencyas
hasalreadyoccurredinpreviousyears

Typesofservicesandapproachesareapparentlydiffer
entwithineverydistrictoftenforgoodreasonandentail
advisoryparticipationsurveillanceaspectscontractualpro
gramslegalmethodscooperativeinteragencyaidactual
controlprogramsorasinthecaseofNorthernSalinas
Valleyservingasareceivingcoordinatingandreferral
centerforalltypesofpublicservicerequests

Itisreadilyacceptedthatneitherwenoranyoneelse
havethenecessaryordesiredanswersinprovidingformany
servicesonaproblemfreeorhighlyefficientbasisSinceno
agenciesprefertoenteroperationalfieldswithsomanyun
knownsthereisanaturalhesitancyinassumingsuchextra
liabilities

Theacceleratedrateofproblemdevelopmentpublic
concernpropertytaxratesandevolutionoflocalandre
gionalgovernmentarecertainlydemandingofconsideration
bylocaldistrictsastotheirfuturerolesincommunityser
viceDuringthispastyeartheseevolvingtrendshavebe
comeincreasinglymanifestinurbanareasandcausedmuch
conjectureforcoastalareadistrictmanagersonthiserosion
ofourivorytoweredautonomy



POPULATIONSOFMOSQUITOFISHINRICEFIELDS

JamesBHoyandJamesJOGrady

EntomologyResearchDivisionARSUSDAFresno

Thepopulationdensitiesoffishatthetimemosquito
controlisbeingachievedisinformationthatisnecessaryfor
maximumefficiencyincontroleffortsandforadeep
understandingofthebiologicalcontrolsystem

RemovaltrappingSouthwood1966wasusedtodeter
minetheabsolutepopulationofa04acreportionofone
ricepaddy10weeksafterstockingat100fishperacre
Eightotherpaddiesinthesamefieldand10paddieseach
in20otherfieldsweresampledwithminnowtrapstoob
tainrelativeestimatesofthevariousfishpopulations

Sixdaysoftrappingwith604meshtrapsyieldedan
estimateofthepopulationofmaturefemalefishof5900

391peracreintheprimarystudyareaTwoadditional
daysoftrappingwith7016meshtrapsyieldedanestimate
of4678 2888fishperacreTheqvaluesforthetwo
trappingperiodswere07991and08121respectively
wheretheprobabilityofcaptureis1 q

EXPERIMENTALCONTROLOFRESISTANTCULEXTARSALISLARVAEWITHBAYGON

70WETTABLEPOWDERINOIL

Resistancetoorganophosphateinsecticideshasbeena
limitingfactorincontroloperationsagainstCulextarsalis
withintheKernMosquitoAbatementDistrictforthepast
twoyearsTheaverageLCofthisspeciesdeterminedin
routineinsecticidesusceptibilitytestingduringthe1970
seasonisasfollowsinformationisgiveninorderofthe
mostcommontoleastcommonusageduringthelastthree
yearsmethylparathion028ppmBAYTEX020ppm
DURSBAN006ppmethylparathion006ppmand
ABATE011ppm

ThehighestOPresistancelevelsknownarerecorded
fromtheBeverlyandadjacentPintailDuckClubssouthof
BakersfieldBAYTEXhasbeentheprimarymaterialused
ontheseclubsthelasttwoseasonsThegreatestdegreeof
toleranceisshownforthismaterialwithanLCof055
ppmOtherorganophosphatelevelsareABATE029ppm
methylparathion021ppmDURSBAN020ppmand
ethylparathion009ppm

LastspringDrDonaldGDenningFieldResearchRep
resentativewithChemagroCorporationcontactedtheDis
tricttodetermineifitwaspossibletodischargefourounces

RobertDSjorgrenandRichardHDeWitt

KernMosquitoAbatementDistrictBakersfield
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Samplingofeightotherpaddiesinthesamefieldasthe
primarystudyareashowedmoderatevariationofthefish
populationfrompaddytopaddySamplingoftwentyoth
erfieldssixstockedat200fishperacreeightstockedat
100fishperacreandsixunstockedshowedlittledifference
infishpopulationswhenthetwostockingrateswerecom
paredbutgreatvariationwithinthosetwocategoriesThe
sixfieldswhichwereunstockedwerefoundtohavefish

inonlyoneinstanceandthatpopulationwasverylow
Thestockingdatesofthevariousfieldswerefrom9to13
weekspriortosamplingofthefields
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SouthwoodTRE1966EcologicalMethodswithparticular
referencetothestudyofinsectpopulationsMethuen Co

LtdLondon391p

ofBaygon70WPinonequartofoilcarrierthroughan
aircraftspraysystemAtthetimehisinterestswereinre

ferencetograsshoppercontrolIncidentallaboratorytest
ingbyMrRichardDeWittKernSuperintendentofBay
gonoilmixesindicatedarapidknockdownofmosquito
larvae

Duetothehighresistancelevelstothefiveabovemen
tionedinsecticidesandthequestionableregistrationstatus
ofsubstitutecontrolmaterialsadditionalinformationon
thepotentialuseofBaygon70wettablepowderinoilwas
desiredRecognizingthattherecommendeduseofthisin
secticideisasamosquitoadulticideappliedatnotmore
than007lbacreandthathighlevelsofcrossresistanceto
thismaterialmightrapidlydevelopuponextensivefield
applicationsthuseliminatingthelasteffectivecurrently
registeredchemicalinsecticideitwasdeemeddesirableto
explorethepotentialuseofBaygonforlarvalcontrolof
Ctarsalisintheeventemergencyuseofthismaterialto
curtailencephalitisvirustransmissionwasnecessary
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Table1ResultsofexperimentalapplicationsofBaygonRichfieldlarvicideoilonorganophosphateresistantCulextarsalis
larvalpopulationsinKernCountyduringthesummerof1970

Date

519

910

930

103

1013

1013

Location

SmithPasture

UniversalDuckClub

TracyDuckClub
CloverleafDuckClub

CloverleafDuckClub

MeadowbrookDuckClub

Aninitialfieldevaluationwasmadeusingfourounces
of70BaygonwettablepowderinthreepintsofRichfield
larvicideoilperacreTheapplicationwasperformedbyair
on40acresofpastureagainstlarvalandadultAedesmelan
imonCompletecontrolwasobtainedat24hourspost
treatmentonbothstagesSubsequentapplicationsthere
sultsofwhichareshowninTable1weremadeatfour
threeandtwoounceswettablepowderperacre0175
0131and087lbarespectivelyagainstOPresistance

ThethreespeciesofAedescommonlyassociatedwith
intermittentlyfloodedfreshwaterresourcesintheCentral
ValleyofCaliforniaare4edesnigromaculisLudlowA
melanimonDyarandAvexansMeigenWhileAmelan
imonandAvexansaregenerallymorerestrictedindistribu
tionthanAnigromaculislarvaeofthethreespeciesare
frequentlycollectedfromthesameareasanditisnotun
commontoobtainamixtureofAnigromaculisandAmel
animonlarvaefromthesamesource

InsecticideresistanceinAnigromaculishasbeenexten
sivelydocumentedbeginningin1949withresistanceto
DDTSmith1949Resistancetotheorganophosphorus
compoundswasfirstverifiedin1958LewallenandBrawl
ey1959andby1969populationsincertainareasofthe
statehaddemonstratedmultiresistanceextendingtoall
currentlyavailableorganophosphoruscompoundsRamke
etal1969Sincechemicalapplicationproceduresaregen

Acres

40

24

100

100

100

60

aAedesmelanimon

binsufficientsurfactantpresentinRichfieldlarvicideoil
cGambusiaaffiniskillnotedinshallow400feet areaalongoneborder

PAGilliesDJWomeldorfandEKWhite
BureauofVectorControlandSolidWasteManagement

CaliforniaStateDepartmentofPublicHealthBerkeley

LBA Mortality

0175

0175

0175

0131

0087

0087

INSECTICIDESUSCEPTIBILITYOFAEDESMELANIMONANDAEDESVEXANS

LARVAEINCALIFORNIA

100a

32
100

97

49

34

CtarsalisThesusceptibilitylevelsofthetreatmentpop

ulationstoBaygonunfortunatelywerenotdetermined

AlthoughgoodcontroloforganophosphateresistantC
tarsalislarvaewasobtainedusingBaygonRichfieldlarvicide
oilcombinationsunderfieldconditionstheoperationaluse
ofthisformulationisprecludedbyboththe19foldgreat
erinsecticideconcentrationrequiredandtherestrictionon
theuseofoilascarrierofthismaterial

erallyuniformwithinagivenagencyitcanbeassumed
thatAmelanimonandAvexanshavebeenexposedto
chemicalsinthesamegeneralmannerthatproducedresis
tanceinAnigromaculis

LarvalpopulationsofAvexansfrom12mosquitocon
trolagenciesinthestatehavebeentestedSinceallcollec
tionshavebeenfromareaswithincontrolagencyboundar
iesithasbeennecessarytoselecttestdatafromisolated
sourcesnotknowntohavereceivedinsecticidetreatment

asrepresentativeofuncontrolledpopulationsTheLC50
determinationsoftheseuntreatedlarvaearewithinthesus

ceptibilityrangeoflarvaefromareasreceivingregulartreat
ment

ThedistributionsoftheLCtestvaluesdetermined
formalathionparathionmethylparathionandfenthionare

showninFigure1TheLCvalueshavebeengroupedat
approximatelyequallogarithmicintervalsSincenoresis
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Table1RangeofLCvaluesintestsofinsecticidesus
ceptibilityofAedesvexanslarvalpopulationsinCalifornia

Insecticide RangeofLCppm Nooftests

Abate

Dursban

EPN

DDT

00081 0022

00049 0012

0015 0041

018 045

7

8

4

4

tanceinthisspecieshasbeenindicatedTable1liststhe

rangeofsusceptibilityattheLCforABATEDURS
BANEPNandDDT

AlthoughoccasionalhighLCvaluesareencountered
theyaredistributedrandomlywithoutrespecttoagencyor
anyparticularareawithinanagencyAdditionallythe
higherLCvaluesarenotaccompaniedbyflatterline
slopeswhichisfrequentlyanindicatorofincipientresis
tanceHoskins1960Gilliesetal1968Thesehigherlev
elsprobablyindicategeneralvigorofthetestlarvaeandre
presentthehighendofthesusceptibilityrangeofthesespe
ciesratherthandevelopedorphysiologicalresistance
FromthisevidenceitappearsthatAvexanslarvaearesus
ceptibletoallmaterialstestedTherehavebeennoreports
offieldfailuresfromthecontrolagencies

ResultsoftestsonAmelanimonlarvaefrom23control

agencieswerecomparedtothoseforlarvaefromfourwide
lyseparateduncontrolledareasintheCentralValleyFig
ure2Operationallysignificantresistanceinthisspecies
appearstobelimitedtoparathionApparentlyonlytwo
controlagenciestheSutterYubaandTularemosquito
abatementdistrictsarepresentlyaffectedThelevelsofre
sistancearenothighparticularlywhencomparedtothose
forAnigromaculiswhereLCvaluesgreaterthan01are
commonintheareasofresistanceNeverthelessithasbeen

demonstratedthatwhenlarvicidesareappliedattherateof

01lbacreandtheLCofthetestpopulationexceeds
00050ppmsomedegreeoflossofcontrolinthefieldmay

beanticipatedWhentheLCexceeds001ppmfield
failuresarereadilyrecognizedWomeldorfetal1966
Alsoflatterlineslopesindicatingthepresenceofmoretol
erantindividualswithinthetestpopulationarefoundwith
inseveraladditionalagencies
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Table2RangeofLCvaluesintestsofinsecticide
susceptibilityofAedesmelanimonlarvalpopulationsin
California

Insecticide RangeofLCppm Nooftests

Abate 0013 0093 9

Dursban 00036 0036 12

EPN 0011 0054 5

DDT 021 93 11

Resultsoftestsagainstothermaterialsareshownin
Table2ResistancetoDDTisevidentbutisofhistorical
interestonlyThismaterialhasnotbeenusedforwide

spreadcontrolsincetheearly1950sInterestinglythis
resistanceisapparentlywidespreadandthepresentlevels
areashighorhigherthanthosedeterminedduringthe
DDTproblemeraofthelate1940sandearly1950s
GjullinandPeters1952
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Thedilemmaofhowtocontrolchemicallyresistant
pasturemosquitoesAedesnigromaculishasbecomecom
monthepastfewyearsWheredistrictsusedtoconcentrate
oncontrolofthisspeciesnowithasbeendeemphasized
becauseofchemicalresistanceTherehasprobablybeen
moremoneyandtimeexpendedthepastthreeyearsonthis
mosquitothanforanyotherspeciesinCalifornia

Youareprobablyfamiliarwiththeresistancehistoryof
thispestandtheshifttowardwatermanagementanddrain
ageascontrolmethodsWhilewefullysubscribetothe
needforimprovedwaterandlandmanagementpractices
wealsosubscribetotheneedtocontinuetolookforchem

icalstouseinthefightagainstmosquitoes
AnarticleinNATUREHolen1969describedanew

moleculesimilarbutdifferentfromDDTThemostintri

guingpartofthearticlewastheuseoftheoreticalthinking
todesignthemoleculeifyouwanttoreadanexcellent
accountofhowthiswasdoneyoushouldgetacopyofthis
paperandstudyitAmongotherthingstheslightchange
inconfigurationofaDDTlikemoleculeproducedacom
poundwhichwaseffectiveonhighlyresistanthouseflies

Itwasthiswhichstartedthewheelsturningandthere
sonwedecidedtolookatthecompoundinrelationtosome
ofourresistantmosquitoesThecompoundweworked

SPECIES

Aedesnigromaculis

Aedesvexans

Anophelesfreeborni

Culexpipiens

ACANDIDATECHLORINATEDHYDROCARBONCHEMICALFORRESISTANT

AEDESNIGROMACULISCONTROL

LC

ElmerKingsfordandWilliamHazeltine

ButteCountyMosquitoAbatementDistrictOroville

Table1ExamplesofcomparisonofLCandLConMon0412DDTFenthionandParathion24hourlarvaeexposure

MON0412 DDT

LC LC LC

012 025 058 45 009 080 028 081

0045015 01105205144 4082 00901205408 00807 1141

022 06 047 076 0015 0026 0036 0054

074 45 26 96 021 046 012 027

008011021032

056 11 12 92 0027 0052 0045 012

054057 1012

112

withwasMonsanto0412anditsstructureis11
bis pchlorophenyl 22 dichlorocyclopropane

ThemajordifferencebetweenthiscompoundandDDT
isatthecenterofthemoleculewherethereisa3carbon

ringwithtwochlorineatomsinsteadofa2carbonchain
withthreechlorineatomsThemammaliantoxicitydoes
notseemtoofferanyproblems

LaboratoryrunswithfieldcollectedlarvaeTable1show
thatthiscompoundina24hourtestisabout10times
moreactivethanDDTonAedesnigromaculisandthedose
responselineissteeperTheLC50isaboutequaltoBAY
TEXandtheslopeisagainsteeper

OnAedesvexanslarvaeitisaboutequaltoDDTand
lessactivethanparathionorBAYTEXWehavenoreason
tothinkwehaveanyresistanceinAvexans

OnCulexpipiensfromalaboratorycolonyMonsanto
0412appearedtobeabouttwiceasactiveasDDT

OnfieldcollectedAnophelesfreeborniMonsanto0412
seemstobetwiceasactiveasDDTandaboutonefifthas

activeasparathion
Wearereportingpreliminaryinformationbutthepat

ternseemsconsistentenoughtoallowsometentativecon
clusionsaboutthisexperimentalcompound

INSECTICIDE

LC

FENTHION PARATHION

LC LC LC90



1WhereresistancetoDDTexistsMonsanto0412seems
tobesuperiortoDDTWespeculatethatthesugges
tioninthepaperreferredtoaboveiscorrectand
thatthemechanismwhichconfersDDTresistance

doesnoteffectMonsanto0412oronlyeffectsit
slightlyHolensuggeststhecompoundissufficiently

differentinstructurefromDDTsothatDDTdehy
drochlorinasedoesnotdegradeityetitiseffectivein
killinginsects

2WherenoresistanceisevidentbothDDTandMon
santo0412seemsimilarinactivity

Asyoumightwellguesstheprospectsofgettingthis
compounddevelopedandregisteredforuseareprettysmall
inthepresentclimateofenvironmentalactivismWefeel
thisisasymptomofasocialandscientificsicknesswhichis
inobviousneedofcorrectionPerhapsthiscompoundis
tooexpensivetocompeteoritmayhaveotherdrawbacks

whichcanonlybedeterminedinaclimateoffairobjective
evaluationInthepresentatmospheretheneededresearch
willprobablynotbedonebecausethecompoundisal

DAILYFLIGHTRHYTHMSOFTHEPASTUREMOSQUITOAEDESNIGROMACULIS

INTHESANJOAQUINVALLEYOFCALIFORNIA

TakeshiMiura

MosquitoControlResearchLaboratoryUniversityofCaliforniaFresno

Circadianrhythmsplayanimportantroleinthecontrol
ofmosquitobehaviorClements1963mostoftenenviron
mentalfactorssuchastemperaturerelativelyhumidity
andlightintensityhaveprovedtobeimportantphaseset
tersWellington1945Plattetal1958MiuraandReed
1970

ThepasturemosquitoAedesnigromaculisLudlow
isintenselypressuredbylarvicidingsLarvaehavebecome
highlyresistanttomanyinsecticidesWomeldorfetal19
68WilderandSchaefer1970Thereforethecontrolof
adultsofthisspeciesbecameanimportantoperationof
manymosquitocontrolagenciesinCalifornia

AccordingtoBrownandMulhern1954andGjullinand
Peters1955adulticidingsintheSanJoaquinValleypro
ducedaratherpoorresultduetowindsconvectioncur
rentsandhighevaporation Lewallen1964however
reportedthatifadulticidingwasusedinconjunctionwith
larvicidingitwouldprovideaconsiderablemeasureof
mountainmosquitocontrol

AdulticidingsaccordingtoRogers1967playanim
portantroleintheFloridamosquitocontrolprogram
WrightandKnight1966alsoreportthatadulticidingis
commonlyusedinIowaanditismosteffectivewhenthe

chemicalsareusedduringthetimeatwhichmosquitoesare
inflight
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METHODSANDMATERIALS
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readyjudgedguiltybyassociationwiththechlorinated
hydrocarboninsecticidesofwhichDDTisthemostpop
ularexample

Wesuggestthatwhenyouaretemptedtooffertheex
planationtoaniratetaxpayerthatAedesnigromaculisare
resistanttoeverythingthatyoubehonestwithyourself
andthetaxpayerTherearematerialswhichhaveprospects
ofworkingonresistantAedesbuttheyhavebeenprejudg
edandrestrictedbecausetheymighthavesomeoftheun
desirablecharacteristicswhichDDTissupposedtohaveor
areotherwisebeinglostintheregistrationmillThepre
sentsituationisreallytheantithesisofsocialconscience
itseemsmorelikesocialmadness

HolenG1969Newhalocyclopropaneinsecticidesandthemode
ofactionofDDTNature22110251029

Theobjectofthepresentstudyistodefinethecharac
teristicsofdailyflightactivityofAnigromaculisandto
determinetheenvironmentalconditionsunderwhichadults
aremostactive

ExperimentswereconductedattheCostapasturenear
HanfordCaliforniaDailyflightactivitiesweredetermined
fromhourlycollectionsmadebynonattractanttrapscar
topandmalaisetraps Initiallytrappingwascontinued
through24hoursbutitsoonbecameevidentthatthere
wereveryfewmosquitoesintheairduringdaylighthours
MiuraandReed1969thereforesubsequentflightstudies
wereconductedfromonehourbeforesunsettoonehour

aftersunrise

Thespecimensfromeachhourlycollectionwerekilled
withchloroformandplacedinadixiecupAttheendof
anovernightstudyallcollectionsinthedixiecupswere
takentothelaboratoryThespecimenswereidentifiedac
cordingtosexandspeciesInadditionfemalemosquitoes
wererecordedasbloodfedorunfedandgravidornon
gravidDuringeachstudyperiodobservationsonbitingand
swarmingactivitieswerealsorecorded
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Temperatureandrelativehumiditywererecordedauto
maticallywithahygrothermographplacedintheshadenear
thestudyfield Thelightintensitywasmeasuredbya
GossenLunasixphotometerwithasensitivityrangebe
tween0014and14000footcandlesWindvelocitywas
measuredwithaTaylorBiramstypeanemometer

Inordertoexpresstheeffectoftemperatureonflight
activityquantitativelythetermmedianinhibitorytem
peratureisusedThetermdescribesthetemperatureat
which50ofapopulationtestedareinactiveMedianin
hibitorytemperaturetestswereconductedwithlaboratory
reared3dayoldadultsMosquitoestobetestedwereiso
latedinasmallglasscontainerapproximately25inches
indiameterandfourinchesdeephavinganylonscreen
topThecontainerswereexposedtoascendingtempera
turesof50055 59 61and68Ffor30minuteseach
atwhichtimetheirmovementsflightshoppingswere
carefullyobservedbyeyeandrecordedTherewere10
timesforeachtemperatureMedianinhibitorytestswereal
soconductedusingdescendingtemperatures
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RESULTSANDDISCUSSION

ThedailyflightactivityofAnigromaculiswasclearly
crepuscularwithaflightpeakduringeachtwilightperiod
Veryfewmosquitoeswerecollectedduringhoursofdark
nessFigure1Atypicalrelationshipofflightactivityto
dailyenvironmentalchangesisshowninFigure2During
dayhoursadultmosquitoesrestedinthevegetationnear
theirbreedingsites Atsunsetlocalweatherconditions

changedrapidlyandfemalesweresightedsporadicallyin
theairbitingactivitybeganatthistimeThefirstswarm

ofmaleswasnoticedoverafencepoleat723pmlight
intensityabout14ftcFlightactivitybegantoincrease
immediatelyaftersunsetwhentheaveragelightintensity
was1575ftcrange14to21Theseresultsagreewith
thedatareportedbyKlieweretal1967Therelative
humidityrangedfrom45to58

AtdawnbitingandswarmingactivitiesresumedSub
stantialcatchesalsooccurredjustbeforesunrisehowever
thenumberofmosquitoescollectedneverreachedtheeven

101970

221970

12 2 4

1 1 1 1

6 8

AM

Figure1OvernighthourlycartoptrapcollectionsofAedesnigromaculisintheSanJoaquinValleyofCalifornia
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averagetemperaturewas628Frange52to80relative
humidityrangedfrom45to96Fewmosquitoeswerecol
lectedbetweentheeveningandmorningpeaks

Initiationandterminationofflightactivityappeartobe
influencedbytheinteractionoflightintensitytemperature
andrelativehumidityalthoughflightmaybesuppressed
byunfavorabletemperatureshumiditiesorwindsLums
den1952MiuraandReed1970

Duringthemorningflightsthetemperaturewasalways
muchlowerthanduringtheeveningflightsWhenmorning
temperatureswereaslowas60Fflightsweregreatlyin
hibitedeventhoughthelightintensitywasfavorable
Figure3

Figure4showslaboratoryexaminationsoftheeffectof
temperatureonflightactivityThemedianinhibitorytem
peratureofmalesexposedtotheascendingtemperatures
was629Fandthatofdescendingtemperatureswasalso
629FForfemalesitwas631and627Frespectively
Thecommonmedianinhibitorytemperatureofmalesand
femalescalculatedfromthesedatawas63F

Thelowesttemperatureatwhichagivenphysiological
processcannotbecarriedthroughagivenstageinthelife
historyisdefinedasecologicaltemperaturezerobyAlice
etal1959TheecologicaltemperaturezeroofAnigro

PM

Figure2RelationshipofdailyflightpatternsofAedesnigromaculisasshownbytheovernighthourlycollectionstodaily
weatherchangeintheSanJoaquinValleyofCaliforniaSeptember9101970

maculiswascalculatedas524FFigure5theoretically
thepasturemosquitoadultssuspendflightactivityat524
F

SUMMARY

8

AM
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ThedailyflightactivityofAnigromaculiswascrepuscu
larwithbimodalpeaksattheeveningandmorningtwilight
periodsthereweresomenocturnalflightsbetweentheper
iods

Thefieldobservationsshowedthattheinitiationofflight
behaviorofthepasturemosquitodependsuponaninter
actionoftemperaturerelativehumidityandlightinten
sityAtemperatureofatleast60Fandrelativehumidity
of40arenecessarytostimulateactivityAlightintensity
of15to1ftcseemsoptimalIftemperaturesduringthese
favorableperiodswerelowerthan60Fflightactivitywas
greatlyreducedeventhoughlightintensityandrelativehu
midityweresuitable

Basedupontheresultsofthisstudyitisindicatedthat
thebesttimetoapplyadulticidestocontrolthepasture
mosquitoisintheeveningatthetwilightperiodwhenthe
temperatureisabove60Fandtherelativehumidityis
40orhigher
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Comprehensiveentomologicalstudiesonvectorsofsub
periodicBancroftianfilariasiswerecontinuedintheKing
domofTongaduringMaythroughAugust1969Inaddi
tiontotheextensionoftheepidemiologicalstudiesover
1968toincludebloodandclinicalexaminationoftheresi
dentpopulationoftheNivatoputapuGrouptheageof
eachfemalemosquitodissectedwasdeterminedbythe
PolovadovamethodThisagerelatedinformationresulted
inaclearerpictureoftheroleofthevectorinthetransmis
sionoffilariasisTheagecompositionofthebitinglanding

UCLAMOSQUITOSTUDIESINTONGA 1969

JamesCHitchcockJr

UniversityofCaliforniaLosAngeles

ABSTRACT

mosquitopopulationofeachvillageshowedthattheparous
agegroupswereexceptionallystablebutthenulliparous
agegroupshowedconsiderablevariabilityConsequently
thepercentofinfectedmosquitoesbasedontheparous
agegroupsiethefemalemosquitoeswhichhadhadat
leastoneopportunitytobecomeinfectedallowedamore
suitablemethodofintervillagecomparisonItwasalso
possibletoestablishthebloodmealatwhichthevectorin
gestedmicrofilariaeTheseandotheragerelateddatawere
demonstratedwithtablesandfigures

SUSCEPTIBILITYOFAEDESMOSQUITOLARVAETOCERTAIN

CRYSTALLIFEROUSBACILLUSPATHOGENS

EldonLReevesandClementeGarcia

DivisionofBiologicalControlUniversityofCaliforniaRiverside

Inourcontinuingsearchforecologicallyacceptableways
todealwithmosquitoesitisbecomingevermoreevident
thatitisdesirabletoharnesssomeofthenaturalforces

availableinouraquaticecosystemsThesenaturalforces
thencanbeorchestratedwiththesensibleuseofselective

biodegradableinsecticidesandsourcereductioninorderto
giveabalancedmultiapproachpestmanagementsystem
Pathogensareoneofthemoreimportantnaturalforcesthat
suppressmosquitopopulationsThisvastbiologicalforce
issusceptibletomanagementandmanipulationHowever
inordertorealizethefullpotentialofthesenaturalpopula
tionregulatorsitwillbenecessarytounderstandthevarious
mosquitohostmicrobialparasiteinterrelationships The

limitingfactorsinthisrelationshipareindeedcomplexbut
wefeelthattheycanbedecipheredandutilizedintheman
agementofthesenaturalforces

Theprimaryobjectiveofourresearchprojectistheiso
lationandevaluationofvirulentinsectpathogensthatcan
beutilizedinabiologicakorintegratedcontrolprogram
againstmosquitoesCurrentresearchtoevaluateandchar
acterizeseveralbacterialpathogensofthecrystalliferous
BacillustypeincludingthebicrystalliferousisolateBA068
Reeves1970ReevesandGarcia1971whichpossessvir
ulenceforlarvaeofvariousspeciesofAedesmosquitoes
willbereviewedThesepathogenscharacteristicallypossess
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onesporeandoneormoreproteinaceouscrystallinepara
sporalbodiespermaturingcellorsporangium

BA068isolatedfrommoribundCulextarsalislarvae
consistentlyproducesasporeandtwocrystalspersporan
giumOnecrystalisdiamondshapedandthesecondiscu
boidalFigure1TheactivityinthisBacillusisprimarily
containedintheproteincrystalswithnoactivitydisplayed
bypurealkaliwashedsporeswhenusedaloneHighestvir
ulenceisattainedwhenthenaturalsporecrystalcombina
tionisusedThisphenomenonisprobablyduetoacoupled
toxemiabacteremiaresultingfromasequenceofevents
thatyieldsmaximumlarvalmortalityIsolateBA068has
beenidentifiedfromasubcultureofourisolatebythe

Figure1Electronmicrographofanultrathinsectionof
BacillusthuringiensisvarthuringiensisisolateBA
showingasporangiumwithadevelopingsporeandtwo
crystallineproteinaceousparasporalbodies30000X



InstitutePasteurParisasBacillusthuringiensisvarthurin
giensisSerotypeH1eventhoughitdoesnotproduceB
exotoxinanditisvirulentformosquitoesElectronmicro
scopybiochemicaltestsandbioassayshaveconfirmedthe
uniquequalitiesofthisisolateThehostrangespectrum
hasbeenextendedtosixspeciesofmosquitoesandfive
speciesoflepidopterouslarvaeAcooperativearrangement
withtheInternationalMineralsandChemicalCorptopro
ducethisBacillusforfieldevaluationagainstAedesmos
quitolarvaein1971isunderwayThesefieldtrialswillbe
primarilyagainstthepasturemosquitoAnigromaculisin
permanentirrigatedpasturesintheSanJoaquinValley
OthertestswillbeagainstAedestreeholemosquitoesin
parkandforestareasofthestate

Wehaveisolatedseveraldifferentcrystalliferousbacter
ialisolatesfrommoribundandmorbidmosquitolarvae
someofwhichlookpromisingAlsowehavebioassayed
14crystalliferousculturesfromtheInstitutePasteurParis
whichrevealedfiveisolatesactiveformosquitolarvae
Eachoftheseactiveisolatesisbeingincludedinourevalua
tionprogram

RepresentativedosagemortalitydataforisolateBA068
againstthreespeciesofAedeslarvaearepresentedinTable

1Preliminarysmallscalefieldtestswiththisisolateagainst
thepasturemosquitoAnigromaculisReevesandGarcia
1971lookpromising

ThedifferentialsusceptibilityofAedesandCulexlarvae
ofthesameinstartotreatmentwithidenticalconcentra

tionsofasporecrystalsuspensionofisolateBA068offers
someinsightintothebasicfactorsthatregulatesusceptibil
ityofmosquitolarvaetoacrystalliferousbacterialpatho
genForexamplewehavefoundthattoobtainanLD50
inthirdinstarCtarsalisorCpeuslarvaerequiresatleast
3x10 sporesmloflarvalculturewaterascomparedto
13x10inthirdinstarAtriseriatuswithlessthan5
mortalityinallcontrolsWewouldhavetoattributethis
differentialsusceptibilitytoaphysiologicaldifferencebe
tweenthetwogeneraBasedonpreviousfindingsbyinsect
pathologistsutilizingcrystalliferousBacillusprimarilyin
lepidopterouslarvaethereisgoodindicationthatthecriti
calfactorscontrollingsusceptibilitywillbeprimarilythose
associatedwiththenaturalenvironmentalconditionofthe

midgutofthemosquitoAngus1954HeimpelandAngus
1959Lecadet19661967KrywienczykandAngus1969
FastandAngus1970Pendleton1970Somervilleetal
1970

Abriefreviewofthesefindingswillsufficeasback
groundforourworkTheproteinaceouscrystalsarenon
toxictoinsectsintheirnativecrystallineformbuttheycan
behydrolyzedandactivatedbycertainfactorsfoundinthe
gutsystemofsusceptibleinsectsThereforethecrystalin
itsnativeformshouldbereferredtoasaprotoxinThe

Table1Dosagemortalitydataforfirstandthirdinstar
Aedesmosquitolarvaeexposedtosporecrystalsuspensions
ofBacillusthuringiensisvarthuringiensisisolateBA068in
thelaboratory

Species

Aaegypti
Atriseriatus

Anigromaculis

Firstinstar Thirdinstar

LD50 LD90

13x10 12x10

43x10 12x10

10x10 75x10

119

LD50 LD

14x10 34x10

13x1032x10

1Based on3replicationsof50larvaeeachat3concentrationsat

25Ctime3days

2LethaldoseLDandLDbased ontotalsporecountmlof

larvalculturewater

3Laboratoryreared
4FieldcollectednearWascoCalifornia

presenceofoneormoreofthefollowinggutfactorsap
pearstobenecessaryinthegutsysteminordertohydrol
yzeandactivatetheprotoxinalkalinepHcertainproteo
lyticenzymesandreducingagentsTheremaybesome
plasticityastotheconcentrationofeachofthesethreefac
torsindifferentspeciesofsusceptibleinsecthostsThe
alkalinepHappearstobethebasicrequirementbutthe
presenceofreducingagentsiecysteinethioglycolate
etcpermitshydrolysisoftheproteinatlowerpHvalues
Thereducingagentswouldactonthedisulfidebondsthus

permittingtheproteinmoleculestoopenupandbecome
moresusceptibletoattackbytheproteolyticenzymesThe
presenceofspecificenzymeswhichcleavethepep
tidebondsatspecificsitesalongthepeptidechain
wouldleadtothehydrolysisoftheproteinthisyielding
polypeptidesofvariousmolecularweightsConsequently
ifthehostpossessesthecorrectgutfactorstoconvert
theproteinaceiousprotoxinintoitstoxicmoietiesitwill
probablybesusceptibletotheparalyticactionassociated
withthesetoxicmolecules

Themodeofactionofthesetoxicmoietieshasnotbeen

completelydeterminedbuttwohypothesesprevailOne
wouldattributetheinitialparalysistothedisruptionofthe
membranesassociatedwiththeepithelialliningofthemid
gutandthedirectleakageofthealkalinegutcontentsinto
thehemocoelThesecondwouldattributetheparalysisto
theleakageofspecificionsprobablyKNa C1 across

membranesthusaffectingthenervoussystemandhemo
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lymphoftheinsect
ThereforethedecreasedsusceptibilityofCulexlarvae

inrelationtoAedeslarvaeprobablyisduetoagutenviron
mentthatleadstoreducedhydrolysisoftheproteinaceous
crystalsortoacleavageofthepeptidechainatchemical
bondsthatyieldmoietiesthatareinherentlylesstoxicthan
moleculesthatwereenzymaticallycleavedatdifferentsites

InworkingwithisolateBA068wehaveshownthatthe
primarysourceofactivityforthemosquitolarvaeiscon
tainedinthetwoproteinaceouscrystalsOnehundredper
centmortalitycanbeattainedusingonlypurecrystal
suspensionbutwhensporesarepresentinthesuspension
100mortalitycanbeattainedwithalowerconcentration
ofcrystalsAlsothepresenceofsporeswouldbenecessary
inorderforthistobeaselfperpetuatingentityinnature
Asanindicationoftherapiditywithwhichthispathogen

worksanLT 16hoursat25canbeexpected
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FIELDEVALUATIONOFALIPHATICAMINES PETROLEUMOILFORMULATIONS

AGAINSTPREIMAGINALMOSQUITOES

MirSMullaandHusamADarwazeh

DepartmentofEntomologyUniversityofCaliforniaRiverside

MATERIALSANDMETHODS

AmongthemostactivealiphaticaminesAliquot221
dimethyldicoccoammoniumchlorideArmeenL15beta
primaryaminethealkylchain15carbonsDuomeenL15
betediaminethealkylchain15carbonsandDuomeenT
betadiaminealkylchainfromtallowweresubjectedto
extensivetestingandevaluationTheaminesweredissolved
atvariousconcentrationsinToxisolFLCstartingmaterial
forARCOLarvicideToxisolTBandSunlandAutoDiesel
ToxisolFLCandTBarearomaticfractionshaving6070
ofaromaticcompoundsInadditiontothecationicsur
factantsaliphaticaminesintheoilsanonionicsurfactant
eitherpluronicL101orpluronicL121wasaddedto
someoftheformulationsat1concentration

Theformulationswereappliedasatomizedsprayby
meansofaonepintallpurposesprayeratomizerSmartand
FinalIrisCoRiversideCaliforniaThefinemistspray
wasappliedtoexperimentalbreedingpondseitheratMidge
villeattheUniversityofCaliforniaRiversideoratOasisin



theCoachellaValleyCaliforniaThepondswere12x18
atMidgevilleand18x18atOasisDepthofwaterin
bothserieswas12andwaterreplenishedthroughvalves
triggeredbyafloatvalve

EachtreatmentwasruninduplicatepondsThelevel
ofreductionwasassessedaspercentageofpopulationsasses
sedatpretreatmentcountOnlythirdandfourthstage
larvaeandpupaewereusedinthesecalculationsFirstand
secondinstarlarvaewerecountedbutnotincludedinthe

calculationssincethesecouldyieldmisleadingresultsFirst
instarlarvaecouldhavebeenhatchedjustpriortotaking
samplesthusnothavinghadsufficientexposuretimeto
thetreatments

Mosquitoesbreedingintheexperimentalbreedingponds
inlargenumberswereCulextarsalisCpeusandCuliseta
inornataThepondsatMidgevillewereprimarilyinfested
withCpeusandtoalesserdegreewithCtarsalisInthe
OasispondsCtarsaliswasthedominentspecieswithafew
Culisetainornataalsoprevailingattimes

RESULTSANDDISCUSSION

ArmeenL15abetaprimaryaminewasevaluatedat
variousratesasasolutioninToxisolFLCAt025lbacre
ratethismaterialwhenappliedin05and10galacre
volumesyieldlowtomoderatelevelofreductionTable1
IncreasingthedosageofArmeenL15to0510and20
lbacreappliedina05galacreslightlyincreasedthelevel
ofreductionFromthedataitisapparentthatArmeen
L15inToxisolFLCisnotaneffectivemosquitocontrol
agent

FurtherevaluationofArmeenL15alongwithDuomeen
L15inToxisolFLCconfirmedthelowlevelofactivity
ofArmeenL15formulationsDuomeenL15atmuchlow

erconcentrationsproducedexcellentcontroloflarvaeand

Rate

pupaeTable2ThelevelofpupalcontrolwithDuomeen
L15ToxisolFLCformulationswasexcellent

TofurtherevaluateDuomeenL15twoexperiments
wereconductedwithvariousconcentrationsofthismaterial
withorwithoutacosurfactantDuomeenL15andtheco

surfactantweredissolvedinToxisolFLCandappliedatvar
iousvolumestopondsinOasisInthefirstexperiment
DuomeenL15solutionsatthreeconcentrationswereap
pliedattworateseachThe1solutiongaveexcellentcon
trolatthe1galacrerateThe5and10solutionsat
05and1galacreratesgavegoodtoexcellentreductionin
thelarvaeandpupaeofmosquitoesTable3Itseems
that1or5DuomeenL15solutionproducesthedesired
results

Inthesecondtest5DuomeenL15solutioninToxisol
FLCwasevaluatedwithorwithout1ofanonionicco

surfactantpluronicL101Theformulationwasappliedat
02505and1galacreratesGoodtoexcellentcontrol
wasobtainedwith05and1galacreratesoftheformula
tionTable4Thecosurfactantinthiscasedidnotim
provetheefficacyofDL15inToxisolFLC

TwoadditionaltestswithDuomeenL15inpetroleum
oilswereconductedinpondsatMidgevilleInthefirst
testboth5and10DL15inToxisolFLCplus1pluron
icL101ascosurfactantwereappliedat05and1galacre
Bothformulationsyieldexcellentinitialcontrolofmos
quitoesTable5

InthesecondtestDuomeenL15wasdissolvedinSun
landAutoDieselandtheformulationwasevaluatedwithor
without1pluronicL101asacosurfactantTheDL15

formulationwithorwithoutthecosurfactantyieldedgood
controlTable6TheformulationwithoutPL101was
slightlybetterItwaslaterfoundthatPL101isinsoluble
inthisdieselthuscontributingtolowereffectivenessof
thisformulation

Table1EffectivenessofArmeenL15inToxisolFLCwithoutacosurfactantagainstmosquitolarvaeandpupaein
experimentalbreedingpondsOasis12670

AvgNolarvaeandpupae5dipspreandposttreatmentdays

ToxisolFLC ARL15 Pretreatment 1

galac lbac 1234 P 1234 PR 1234 PR 1234 PR

050

100

050

050

050

Check

025

025

050

100

200

83 78 27

38 62 1

138 91 12

26 57 8

73 93 7

67 38 8

7 10

19 15 12 74 57 52 6 45 86 53 8 42

62 23 3 59 38 43 0 32 46 15 1 75

56 44 19 39 286 63 6 33 209 39 7 55

6 13 0 80 44 11 1 81 66 11 1 81
16 18 6 76 54 15 4 81 118 17 3 80

65 28 12 13 72 79 38 0 106 80 24 0
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Table2EffectivenessoftwoaliphaticaminesinToxisolFLCwithoutacosurfactantagainsttheimmaturestagesofmos
quitoesinexperimentalbreedingpondsOasisCalifornia270

Material Rate

andconc galac

ArmeenL153
ArmeenL153
ArmeenL156
ArmeenL1512
ArmeenL1524
Check

DuomeenL151
DuomeenL151
DuomeenL155
DuomeenL155
DuomeenL1510
DuomeenL1510
Check

DuomeenL15

Conc

05

10

05

05

05

05

10

05

10

05

10

Pretreatment

84 78 27

38 62 1

138 91 12

26 57 8

73 93 7

67 38 9

71 34 6

57 321 1

37 20 3

150 24 3

70 24 4

79 63 21

236 56 19

Rate Pretreatment

galac 12 34 P

1 05 71 34 6

1 10 57 21 1

1 10 57 21 1

5 05 37 20 3

5 10 150 24 3

10 05 70 24 4

10 10 79 63 21

Check 236 56 19

DuomeenTmadefromTallowrelatedtoDuomeen
L15wasevaluatedas5solutioninToxisolFLCwithor
withoutthecosurfactantpluronicL101Whentheseform
ulationswereappliedat05and1galacretheyyielded
goodtoexcellentcontrolofmosquitoesTable7The1
galacrerategavethebestresultsAdditionof1PL101
hadsomepositiveeffectatthe05galacrerate

DuomeenTas5and10solutioninToxisolFLCat1

galacreyieldedgoodtoexcellentcontrolTable8In

AvgNolarvaeandpupae5dipspreandposttreatmentdays

1 7 1014

12 34 P 12 34 PR 12 34 PR 12 34 PR

19 15 12 74 57 52 6 45 86 53 8 42

32 23 3 59 38 23 0 63 46 15 1 75

56 44 19 49 136 63 7 32 209 38 7 66

6 13 0 80 44 11 1 82 66 11 1 82

16 18 6 76 54 15 4 81 118 17 3 80

65 28 13 72 12 79 37 0 106 80 24 0

65 30 4 15 122 43 3 0 36116 13 0

12 2 0 91 14 1 0 94 20 62 0 0

10 4 1 78 10 1 0 96 9 24 0 0

12 8 1 67 36 3 0 89 9 36 2 0

6 3 0 83 12 1 0 96 7 17 1 36

2 4 0 52 15 1 0 99 23 10 0 88

136 59 12 5 104 63 3 12 111157 27 0

Table3EffectivenessofDuomeenL15inToxisolFLCwithoutacosurfactantagainstmosquitolarvaeandpupaeinex
perimentalbreedingpondsOasis2470

AvgNooflarvaeandpupae5dipssample

Posttreatmentdays

2 2670 721170

12 34 P R 12 34 P R

65 30 4 15 122 43 3 0

12 2 0 91 14 1 0 95

10 4 1 78 10 1 0 95

12 8 1 67 36 3 0 89

6 3 0 90 12 1 0 96
2 4 0 95 15 1 0 99

59 12 12 5 104 63 3 12

ToxisolTBthecompoundwaslesseffectivethaninToxisol
FLC

When1pluronicL121wasaddedto5and10solu
tionsofDuomeenTinToxisolFLCthetwoformulations

yieldedgoodresultsattherateof1galacreTable9At
025and05galacretheresultsweremediocreTheaddi
tionofthecosurfactantPL121againdidnotincreasethe
efficacyoftheDuomeenTformulations

ThequaternaryammoniumsaltAliquot221wasevalu



DL155 025 67 155 24 122 30 49 102 40

DL155 050 42 226 5 5 1 79 26 40 86

DL155 100 145 376 2 1 0 98 21 1 0 98

DL155 025 69 435 29 13 1 61 38 10 1 77

DL155 050 113 31 4 15 50 86 56 180 49

DL155 100 105 237 3 1 1 93 53 60 80
CheckToxFLC 100 158 296 12 96 57 122 20 1 40
Check 90 349 100 304 20 206 223 42
a

Onepercentreductionbasedon34stagelarvaeandpupaeagainstpretreatmentlevels

AvgNolarvaeandpupae5dipspreandposttreatmentdays

DL15Conc Rate Pretreatment 1 7

Duomeen5 05 140 58 1 8 9 0 84 78 46 4 21

Duomeen5 10 159 63 1 15 4 0 94 99 42 0 33
Duomeen10 05 279 64 8 5 3 1 95 155 55 1 14

Duomeen10 10 120 22 6 1 2 0 91 18 16 1 27
Check 33 13 1 85 38 2 0 100 31 2 27

a

Chemicalandformulation

DL15WO 8 1 87

DL W 12 2 83

SunlandAutoDieselW 12 8 33

SunlandAutoDieselWO 8 5 37

Check 3 3 0

a

SeeTable4

24houraftertreatmentPupaepresentposttreatment

a

AvNooflarvaedip
Pretreatment Posttreatment 24hourreduction
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Table4EffectivenessofDuomeenL15inToxisolFLCwith1PluronicL101cosurfactantagainstmosquitolarvaeand
pupaeinexperimentalbreedingpondsOasisCalifornia41770

AvgNolarvaeandpupae5dipspreandposttreatmentdays

Materialand Dosage
formulation Cosurf galac 12 34 P 12 34 P R 12 34 P R

Table5EffectivenessofDuomeenL15inToxisolFLCwith1PluronicL101cosurfactantagainstmosquitolarvaeand
pupaeinexperimentalbreedingpondsMidgeville

Formulation galac 12 34 P 12 34 P R 12 34 P R

Table6Effectivenessof5DuomeenL15inSunlandAutomotiveDieselapplied1galacreandwithorwithoutPluronic
L101cosurfactantagainstmosquitolarvaeinbreedingpondsMidgeville51570
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Table7Effectivenessof5DuomeenTinToxisolFLCwithorwithout1PluronicL101cosurfactantagainstmosquito

larvaeinexperimentalbreedingpondsMidgeville1670

Materialandformulation Rategalac

DuomeenTWO 05 22

DuomeenTWO 10 15

DuomeenTW 05 6

DuomeenTW 10 13

ToxisolFLCW 10 7

Check 4

Check 4

atedagainstmosquitolarvaeandpupaeinexperimental
mosquitobreedingpondsatOasisCaliforniaAt1in
ToxisolFLCandwithoutanycosurfactantthesolutionat
05and10galacreyieldedmediocrereductionin34stage
larvaeandpupaeIncreasingtheconcentrationofAliquot
221to5and10increasedthelevelorreductionachieved

Table10Almost100reductionof34stagelarvaeand
pupaewasobtainedatboth05and10galacrerates
ToxisolFLCthesolventaloneat1galacreyieldedlittle
ornocontroloftheimmaturemosquitoes

Todetermineifadditionofacosurfactantwillincrease

theefficacyofAliquot221thenonioniccosurfactantplu

AvNooflarvaedip
Pretreatment Posttreatment

Pretreatment 2

11

1

1

1

5

5 90

5 0

24hourred Remarks

50 Dropletsor

93 lensesformed

83 Filmformed

92 emulsificationslight

29 Goodfilm

Table8EffectivenessofDuomeenTintwopetroleumoilsagainstmosquitolarvaeandpupaeinexperimentalbreeding

pondsOasis102770

AvgNooflarvaeandpupae5dipssample

Posttreatmentdaysand5reduction

7 14
DuomeenT Solvent Rate

Conc Solvent galac 12 34 PP12 34 PR 12 34 PR 12 34 PR

5 ToxFLC 10 211 3815 22 134 68 18 01 98 6 190 64

10 ToxFLC 10 143 68 3 4 53 89 15 00100 7 80 89

Check ToxFLC 10 120 32 2 111 443 0 35 150 56 13 202 35

5 ToxTB 10 103 39 2 49 242 37 61 294 20 9 276 20

10 ToxTB 10 181 65 0 13 72 86 30 20 97 29 371 42

Check ToxTB 10 135 29 11 85 353 5 104 3817 0 11 3510 0

ronicL101wasaddedtothesolutionsat1andevaluated

inMidgevillepondsAddingthismaterialdidnotincrease
theoverallactivityoftheformulationsofthisquaternary
saltinToxisolFLCTable11Asamatteroffactthe

levelofcontrolinallexceptonetreatmentwasnoneor
verylowatbestTheerraticresultswithAliquot221good
resultsinTable10andpoorinTable11willnecessitate
furtherstudiesonthismaterial DuomeenL15andT

consistentlyperformedbetterandfurtherstudiesonthe
formulatingofthesewillberewardingTheadditionofco
surfactantsbiodegradeablenonionicsalthoughnotim
provingperformancedoesincreasethespreadingcapabili



Table9EffectivenessofDuomeenTinToxisolFLCand1PluronicL121cosurfactantagainstmosquitolarvaeandpupae

inexperimentalbreedingpondsOasis111770

DuomeenT Rate

Chemicaland

formulation

formulation

formulation

Dosage
GAL
G

galac

ReferencesCited

AvgNolarvaeandpupae5dipspreandposttreatmentdays

Pretreatment 21119

Conc galac 12 34 P 12 34

5 025 27 32 19 6 15

5 050 207 84 2 85 25

5 100 151 64 6 19 8

10 025 89 2 2 49 14

10 050 96 63 9 31 16

10 100 13 39 16 0 1

Check 101 40 6 117 66

Table10EffectivenessofAliquot221inToxisolFLCagainstmosquitolarvaeandpupaeinexperimentalbreedingponds
OasisCalifornia21870

AvgNolarvaeandpupae5dipspreandposttreatmentdays

Pretreatment

tywherepollutionandscumarepresentinthebreeding
sources

Inordertofurtherimproveformulationsofaliphatic
aminesadditionalstudiesarecontemplated Butfrom

studiespresentedinthispaperitisapparentthattheali
phaticaminesformulatedandaddedassurfactantstopetro
leumoilscanbeemployedagainstsusceptibleandresistant
mosquitopopulations

GeorghiouGP1970Considerationsontherelationshipoflarval

andadulttolerancetoinsecticidesinmosquitoesProcCalif

MosqControlAssoc385559
GeorghiouGPJRCalmanandMSMulla1969Aliphatic

aminesagainstinsecticidesusceptibleandresistantstrainsof

P R 12 34 P R 12 34 PR

10 51 76

0 70 168

1 87 75

3 55 79

1 76 90

0 98 26

14 0 61

12 34 P 12 34

Aliq2211 05 58 140 8 21 30 4

Aliq2211 10 7 18 0 4 8 0

Aliq2215 05 39 128 12 12 40 7

Aliq2215 10 62 41 19 10 6 4

Aliq22110 05 16 50 1 2 2 0

Aliq22110 10 10 34 3 3 1 0

ToxisolFLC 10 43 16 0 15 36 1

Check 2 3 0 16 2 1

7 14

1612 45 61

11 5 81 87

8 0 89 63

3Q 5 8 50

32 0 56 56

0 0 100 37

41 30 0 57

2 7

16

42

26

35

49

25

42

559

150

161

2 3

131

055

22 0

125

P R 12 34 P R

77 20 8 9 88

56 8 11 1 34

66 5 10 4 90

84 15 7 2 85

96 12 2 0 96

98 2 0 0 100

0 26 12 0 25

0 5 15 1 0

CulexpipiensquinquefasciatusandAnophelesalbimanus
JEconEntomol621171173

MullaMirS1967Biocidalandbiostaticactivityofaliphatic
aminesagainstsouthernhousemosquitolarvaeandpupae
JEconEntomol602515522

MullaMSandMFBChaudhury1968Ovicidalactivityof
aliphaticaminesandpetroleumoilsagainsttwospeciesof
mosquitoesJEconEntomol612510515

MullaMirSHusamADarwazehArthurFGeibDennisRamke
andPatriciaAGillies1970aMaterialsandtechniquesfor
mosquitocontrolwithemphasisonfieldevaluationProc
CalifMosqControlAssoc38916

MullaMirSHusamADarwazehandPatriciaAGillies1970b
Evaluationofaliphaticaminesagainstlarvaeandpupaeof
mosquitoesJEconEntomol63514721475

SchaeferCHandWHWilder1970Insecticideresistanceand
crossresistanceinAedesnigromaculisJEconEntomol
63412241226
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Table11EffectivenessofAliquot221inToxisolFLCwithandwithout1PluronicL101cosurfactantagainstmosquito
larvaeandpupaeinexperimentalbreedingpondsMidgeville31970

AvgNolarvaeandpupae5dipspreandposttreatmentdays

Materialand Dosage Pretreatment 12 7

formulation galac 12 34 P 12 34 P R 12 34 P R

Aliq2215wo 05 246 97 2 44 11 1 89 64 21 1 78
Aliq2215wo 10 107 55 2 32 28 1 49 198 46 10 16

Aliq22110wo 05 115 30 1 65 21 1 30 109 22 1 27

Aliq22110wo 10 208 42 1 29 15 0 64 200 105 2 0

Aliq2215w 05 77 25 2 21 6 0 78 144 52 3 0

Aliq2215w 10 97 29 1 19 8 3 63 165 46 3 0

Aliq22110w 05 78 46 4 18 23 1 52 104 65 3 0

Aliq22110w 10 137 68 1 44 12 1 81 120 62 3 6

ToxisolFLCwo 10 103 48 3 46 71 7 0 268 75 7 0
ToxisolFLCw 10 116 37 0 78 36 1 0 41 48 3 0
Check 79 29 4 133 42 2 0 120 42 1 0

INFLUENCEOFALIPHATICAMINES PETROLEUMOILFORMULATIONSON

AQUATICNONTARGETINSECTS

MirSMullaandHusamADarwazeh

DepartmentofEntomologyUniversityofCaliforniaRiverside

Duringthecourseofevaluationofaliphaticamines
petroleumoilsformulationsagainstmosquitoesMullaand
Darwa7eh1971thenumbersofnektonicinsectscollected

duringsamplingwererecordedTheformulationswereap
pliedtoexperimentalnaturalbreedingpondslocatedat
MidgevilleattheUniversityofCaliforniaRiverside
andatOasisintheCoachellaValleyofsouthernCalifornia

Theformulationswereappliedbymeansofanall
purposehouseholdpintsprayeratomizerSmartandFinal
IrisCompanyRiversideCalifomiaTheorganismscollect
edmainlybelongedtothefollowinggroupslarvaeofdiv
ingbeetlesDytiscidaeandHydrophilidaemayflynaiads
mainlyBactidaedragonflynaiadsmainlyAnaxsppand
afewdamselflynaiadsandothersThemayflynaiadsare
generallytheweakestorganismseliminatedbytheapplica
tionofmostorganophosphorusmosquitolarvicidesMulla
etal1969Formaterialsandmethodsreferenceismade
toMullaandDarwazeh1971

RESULTSANDDISCUSSION

WhenArmeenL15andDuomeenL15wereevaluated
assolutionsinToxisolFLCagainstmosquitolarvaethe
formermaterialdidnotobviouslyaffectpopulationsof

divingbeetlelarvaedragonflyandmayflynaiadsInmost
casestheseaquaticinsectseitherincreasedinnumbersor
essentiallyremainedthesameaftertreatmentTable1

SimilarresultswereobtainedwithArmeenL15ina
secondtestItwasalsonotedthatDuomeenL15evenat

thehighestconcentration10 didnotmarkedlyaffect
thesenontargetaquaticinsectsTable2

DuomeenL15as5and10solutioninToxisolFLC

with1pluronicLI01ascosurfactantdidnotadversely
affectpopulationsofdivingbeetlelarvaeandIixamidges
duringoneweekperiodposttreatmentTable3

AnotherexperimentusingDL15in15and10con
centrationsinToxisolFLCappliedas05and1galacreto
Oasispondsdidnotnoticeablychangethepopulation
trendsofdivingbeetlelarvaedragonflyandmayflynaiads
Table4Similarresultswereobtainedinanotherexperi
mentinOasispondswhereDuomeenL15at5concen

trationinToxFLCwasappliedat02505and1galacre
Table5

IntwoexperimentswhereDuomeenTwasappliedto
mosquitobreedingpondsatOasistheapplicationshadno
obviouseffectsonaquaticinsectsInthefirstexperiment



Table1InfluenceofArmeenL15inToxisolFLCagainstnontargetorganismsinexperimentalbreedingponds

Oasis12670

Rate AvgNooforganisms5dipssamplepreandposttreatmentdays

ToxisolFLC ARL15 Divingbeetles Dragonflynaiads Mayflynaiads

GalAc lbsAc Pre 1 7 14 Pre 1 7 14 Pre 1 7 14

050 025 1 2 2 2 5 1 0 5 14 44 24 50

100 025 2 2 1 1 4 9 6 14 3 12 11 9

050 050 1 1 2 0 2 3 4 7 4 11 9 12

050 100 0 1 1 1 0 1 1 2 8 32 11 13

050 200 1 2 2 2 2 3 2 3 11 15 16 31

Check 1 1 1 2 4 3 2 2 3 22 6 6
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Table2InfluenceofaliphaticaminesinToxisolFLCagainstsomeaquaticorganismsinexperimentalwaterponds

OasisCalifornia1970

Noofaquaticorganisms5dipssamplepreandposttreatmentdays

Chemicaland Rate Divingbeetlelarvae 1 Dragonflynaiads Mayflynaiads

formulation galAc Pre 1 7 10 Pre 1 7 10 Pre 1 7 10

ArmeenL153 05 1 1 2 2 5 1 0 5 14 44 23 50

ArmeenL153 10 2 2 1 1 4 9 6 14 3 12 11 9

ArmeenL156 05 1 1 2 1 2 3 4 7 4 11 9 12

ArmeenL1512 05 0 1 1 0 0 1 1 2 8 32 11 13

ArmeenL1524 05 1 2 2 2 2 3 2 3 11 15 16 32

Check 1 1 1 2 4 3 2 2 3 22 6 6

DuomeenL151 05 1 1 2 1 5 8 6 0 6 2 2 6

DuomeenL151 10 0 0 0 1 11 10 18 3 15 31 16 7

DuomeenL155 05 0 2 2 1 1 5 1 1 33 29 6 6

DuomeenL155 10 3 1 1 0 4 8 4 1 27 26 14 14

DuomeenL151005 2 2 1 2 5 9 4 1 50 64 26 23

DuomeenL1510 10 2 2 3 2 5 13 10 1 2 1 2 2

Check 1 3 0 1 4 10 14 9 15 17 8 10
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Table3InfluenceofDuomeenL15inToxisolFLCwith1PluronicL101surfactantonnontargetorganismsinexperi

mentalbreedingpondsMidgeville32670

DuomeenL15

conc

5

5

10

Check

Rate

galac Pre

05 15 6 5

10 5 5 5

05 11 3 7

10 16 5 7

Table4InfluenceofDuomeenL15inToxisolFLConnontargetorganismsinexperimentalbreedingpondsOasis

2470

DuomeenL15 Rate

conc galfac

1

5

10

Check

AvgNooforganisms5dipssamplepreandposttreatmentdays

DivingBeetleLarvae

Pre 1 7 10

thismaterialat5and10concentrationsinToxisolFLC

andToxTBattherateof1galacredidnotaffectpopula
tionsofdivingbeetlelarvaemayflydragonflyanddamsel
flynaiadsTable6Thepetroleumoilsalonealsodidnot
affectthesepopulations

InthesecondexperimentDuomeenTat5and10in
ToxisolFLCalongwith1pluronicL121ascosurfactant
wasemployedTherateofapplicationwas02505and1
galacreNoneofthesevolumesofapplicationadversely
affectedtheaquaticorganismsduringtheperiodofexperi
mentationTable7

DuringthecourseofstudiesontheefficacyofAliquot
221formulationsagainstmosquitolarvaeandpupaein

AvgNonontargetorganisms5dipspreandposttreatmentdays

DivingBeetleLarvae

2 7

39 21 20

DixaMidgeLarvae

Pre 2 7

48 9 23

18 11 28

60 21 26

47 17 7

41 66 80

DragonflyNaiads MayflyNaiads

Pre 1 7 10 Pre 1 7 10

05 1 1 2 1 5 8 6 0 6 2 2 6

10 0 0 0 1 11 10 18 3 15 31 16 7

05 0 2 2 1 1 5 1 1 33 29 6 6

10 3 1 1 0 4 8 4 1 27 26 14 14

05 2 2 1 2 5 9 4 1 50 64 26 23

10 2 2 3 2 5 13 10 1 2 1 2 2

1 3 0 1 4 10 14 9 15 17 8 10

OasispondsMullaandDarwazeh1971fairnumbersof
mayflyanddragonflynaiadsprevailedinthepondsNone
ofthetreatmentswithAliquot221ToxisolFLCformula
tionscausedreductionoftheseinsectsTable8Thepop
ulationdensityofdivingbeetleslarvaeandadultDytisci
daeandHydrophilidaewasquitelowandnoconclusions
canbemaderegardingeffectsontheseinsects

InthesecondtestwhenpluronicL101wasaddedat
1totheformulationsandappliedtopondsatMidgeville
thedivingbeetlepopulationwasreasonablyhighThese
insectsaswellasDixamidgelarvaewerenotadverselyaf
fectedduringtheoneweekperiodofexperimentation
Table9

Thealiphaticamineshaveshownfairlevelofactivity



Table5InfluenceofDuomeenL15inToxisolFLCwithorwithout1cosurfactantpluronicL101onnontargetorgan

ismsinexperimentalbreedingpondsOasis41770

Materialand

conc

DL155WO

DL155WO

DL155WO

DL155W

DL155W

DL155W

ToxisolFLCW

Check

Table6InfluenceofDuomeenTinvariouspetroleumoilsonnontargetorganismsinpondsOasis102770

Materialand

formulation Oil

DuomeenT5

DuomeenT10

Check

DuomeenT5

DuomeenT10

Check

a

Rate

galac

025

050

10

025

050

10

10

FLC

DivingBeetleLarvae

Pre

DivingBeetles

Pre 2 7

2 7

7 1 3

5 4 2

6 3 4

4 1 4

4 3 2

4 3 3

5 3 2

5 2 5

4 6 1 2 32 83 66 50

3 0 4 1 75 112 160 23

2 2 2 3 31 91 34 16

TB 3 3 0 5 45 65 52 69 11 7 18 5

1 3 1 5 32 52 46120 12 14 21 9

6 6 4 7 49 44 77216 6 3 12 7

Allformulationsinoilsappliedattherateof1galacre

againstmosquitolarvaeandpupaeMulla1967Mullaetal
1970Duetotheirdifferentmodeofactionthesecom
poundscanbesuccessfullyusedagainstOPresistantmos
quitoesFromthedatapresentedhereitisapparentthat
thesecompoundsunlikeorganophosphatesandcarbamates
Mullaetal1969havelittleornoimmediatedisruptive
effectsonpredaciousandherbivorousaquaticinsects

AvgNonontargetorganisms5dipspreandposttreatmentdays

MayflyNaiads

14 Pre 2 7

DragonflyNaiads MayflyNaiads

Pre
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2 7 Pre 2 7

3 1 1 16 20 16

0 0 1 21 18 13

1 2 0 8 12 14

0 0 2 18 19 21

1 1 1 8 15 18

1 0 1 3 20 23

0 0 1 5 6 20

0 2 2 15 10 13

AvgNonontargetorganisms5dipspreandposttreatmentdays

DragonflyNaiads DamselflyNaiads

14 Preq2 7 14 Pre 2 7 14

5 23 9 8

6 4 10 5

6 8 11 6

ReferencesCited

2

3

0

6

3

1

10 2

4 3

5 3

3 4 4 7

2 4 4 6

2 3 5 7

MullaMirS1967Biocidalandbiostaticactivityofaliphatic
aminesagainstsouthernhousemosquitolarvaeandpupae
JEconEntomol602515522

MullaMirSandHusamADarwazeh1971Fieldevaulationof
aliphaticaminespetroleumoilformulationsagainstpreimagi
nalmosquitoesProcCalifMosqControlAssoc39
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MullaMSHADarwazehandAAxelrod1969Activityof
newmosquitolarvicidesagainstCulexandsomenontarget
organismsProcCalifMosqControlAssoc378188

Table7InfluenceofDuomeenTinToxisolFLCwith1PluronicL121cosurfactantagainstnontargetorganismsin ex

perimentalbreedingpondsOasis111770

DuomeenT Rate DivingBeetles Mayflies Dragonflies

cone galac Pre 2 7 14 Pre 2 7 14 Pre 2 7 14

5 025 2 1 3 2 36 73 121 98 2 2 6 7

050 0 0 0 2 80 64 106 89 0 1 7 16

100 0 1 2 2 44 77 80 82 0 0 4 14

10 025 3 3 1 3 65 42 92 57 1 1 11 21

050 1 1 1 1 39 52 79 90 0 0 2 17

100 8 2 5 4 70241 180 43 2 2 5 8

Check 0 1 0 2 91 125 119 82 0 3 4 13

Table8InfluenceofAliquot221inToxisolFLConnontargetorganismsinexperimentalbreeding pondsOasis21870

Chemicaland Rate DivingBeetles

MullaMirSHusamADarwazehandPatriciaAGillies1970
Evaluationofaliphaticaminesagainstlarvaeandpupaeof
mosquitoesJEconEntomol63514721475

AvgNonontargetorganisms5dipspreandposttreatmentdays

AvgNonontargetorganisms5dipspreandposttreatmentdays
MayflyNaiads DragonflyNaiads

formulation galac Pre 2 7 Pre 2 7 Pre 2 7

Aliq2211 05 0 1 2 5 17 9 6 15 19

Aliq2211 10 0 1 2 6 8 8 0 2 7

Aliq2215 05 2 2 2 8 11 10 2 4 8

Aliq2215 10 2 1 2 11 11 6 4 6 10

Aliq22110 05 2 1 1 22 16 11 1 10 9

Aliq22110 10 0 0 1 12 45 8 1 5 1

ToxisolFLC 10 1 1 3 4 8 5 1 11 5

Check 2 0 0 0 1 0 0 1 3



Table9InfluenceofAliquot221inToxisolFLCwithorwithout190PluronicL101cosurfactantagainstnontarget

organismsinexperimentalbreedingpondsMidgeville31970

Materialand

formulation

Aliq2215 W

Aliq2215 WO 05

Aliq2215 WO I0

Aliq22110 WO 05

Aliq22110 WO 10

Aliq2215 W 05

Aliq2215 W 10

Aliq22110 W 05

Aliq22110 W 10

ToxisolFLCWO 10

ToxisolFLCWO 10

Check

Dosage

Thecasefortheuseofhighlyeffectiveorganophosphor
ousandorganocarbamatemosquitolarvicideshasbeen
greatlyweakenedduetothequickappearanceofresistance
inmosquitoestothesematerialsDevelopmentofresistance
inmosquitoesinCaliforniahasreachedaseriousproportion
Georghiou1970SchaeferandWilder1970Inorderto
achievedesiredlevelofmosquitocontrolinthefutureoth
erchemicalmeasureswhichwillbelesspronetothedevel
opmentofresistancehavetobeexploredanddeveloped

Petroleumoilshavebeenusedforthecontrolofpreima
ginalstagesofmosquitoesformanydecadesThusfarno
documentedcaseofacquiredresistanceinmosquitoeshas
beenreportedByplacingselectionpressureonlaboratory
colonyofCulexpquinquefasciatusMicksetal1968

AvgNooforganisms5dipssamplepreandposttreatmentdays

DivingBeetles

galac Pre 2 7

12 15 6

9 5 8

37 28 42

7 7 7

19 22 8

7 5 13

5 5 16

4 8 4

19 26 17

8 8 2

4 7 18

PETROLEUMOILFORMULATIONSAGAINSTMOSQUITOESANDTHEIREFFECTS

ONSOMENONTARGETINSECTS

MirSMullaJorgeRAriasandHusamADarwazeh

DepartmentofEntomologyUniversityofCaliforniaRiverside

DixaMidgeLarvae

Pre 2 7

57 17 12

49 25 46

77 45 60

56 10 30

48 15 36

41 16 34

23 18 55

36 40 52

127 48 52

31 27 135

51 75 55
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werenotabletoinduceresistanceinlarvaeselectedbype
troleumhydrocarbonlarvicidesAlthoughpetroleumoils
havebeenprimarilyusedforthecontrolofmosquitolarvae
andpupaeHagstrumandMulla1968Micksetal1967
19681969thesesubstancesalsoactasovicidesMickset
al1967MullaandChaudhury1968Additionallythey
delaythenormaldevelopmentandalterthebehaviorofthe
activeaquaticstagesofmosquitoesMicks1970Mickset
al1967Theextentofthisdelayedactionisconsiderable
forsomeofthefractionsandformulationsagainstsome
speciesofmosquitoes

Micks1970andMicksetal196719681969stud
iedthebiologicalactivityofanewpetroleumhydrocarbon
FLITMLOandnumerousotherfractionsagainstvarious
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preimaginalstagesofmosquitoesinthelaboratoryHag
strumandMulla1968alsostudiedtheactivityofanum
beroffractionsagainstmosquitoesinthelaboratoryand
shedlightontherelationshipofphysicochemicalproperties
toactivityThemostpromisingmaterialsfoundinthese
studieswereFLITMLOandToxisolFLCstartingmaterial
ofAtlanticRichfieldLarvicidalOilThesetwooilsaswell
asotherfractionswerereevaluatedinthelaboratorywith
theobjectivestoincorporatefurtherimprovementsover
existingformulationsThetwocommericalproductsFLIT
MLOandToxisolFLCwereevaluatedinfreshwaterponds
againstmosquitoesandtheeffectsofsuchtreatmentson
selectednontargetaquaticinsectswerestudied

MATERIALSANDMETHODS

Anewprocedurefortheevaluationofpetroleumhydro
carbonswasdevelopedThisprocedurevariesfromtheone
usedpreviouslyinourstudiesMullaetal1972aswellas
fromthatemployedbyMicksetal1967Theprocedures
developedbythelatterauthorsusing400mlbeakerscon
taining250mlofwaterdonotsimulatefieldconditions
Thespacewithinthebeakerabovethewatersurfacemay
Leadtoabnormalconcentrationofhydrocarbonvaporsthus
producingatypicalresults

Intheproceduredevelopedhereshallowcontainersare
usedsothatwatersurfacefromthetipofthecontaineris
nomorethan15cmTosavewashingandcleanuptime
andtoavoidcontamination22x22x5cmwatersurface
465cmaluminumcake panswerelinedwithVitafilm

aplasticfilmmanufacturedbyTheGoodyearTireand
RubberCompanyAkronOhioIneachpan1500mlof
tapwaterwereplacedtowhich20fourthstagelarvaeof
CulexpquinquefasciatuswereaddedWithinanhouror
twoafteradditionoflarvaemicroliterquantitiesofpetro
leumhydrocarbonformulationsweredrippedoverthesur
faceofthewaterfromamicrosyringethetipofwhichwas
held810cmabovethewaterThepansweresetinaroom
withambienttemperatureintherangeof2528CEach
treatmentwasreplicatedtwiceandeachformulationwas
evaluatedon34differentoccasions

Larvalmortalitywasassessedat24hoursAftertreat
mentthemortalitydataaveragedandadosageresponse
lineestablishedTheLDandLDvalueswerecalcu
lated

Toevaluatetheefficacyofvariousformulationsofpetro
leumhydrocarbonstheformulationswereappliedtoexper
imentalfreshwaterbreedingpondsatMidgevillelocatedon
thecampusofUniversityofCaliforniaRiversideandOasis
intheCoachellaValleyofsouthernCaliforniaTheponds
atMidgevillewere4x6mandthoseinOasiswere6x6m
waterdepthinbothmaintainedat3035cm

Theformulationsweresprayedoratomizedbymeansof
asmallallpurposeonepinthouseholdsprayerSmartand
FinalIrisCompanyRiversideCaliforniaThematerialwas
sprayedovertheentiresurfaceofthepondfromthebanks

orplanksbutduetothespreadingcapabilityoftheformu
lationnoattemptwasmadetogetcompletecoverageby
thespray

Thespeciesofmosquitoesencounteredinthebreeding
pondswereCulexpeusandCtarsalisinMidgevilleponds
andCtarsalisandCulisetainornatainOasispondsThelar
vaeandpupaeweresampledpriortoandatintervalsafter

treatmentFivedipsweretakenselectivelyalongtheedges
ofthepondtheorganismsdippedwereconcetratedtrans
ferredinwatertoaplasticvialtowhich1530mlof95
ethylalcoholwereaddedMosquitoesweresegregatedand
countedintogroupsoffirstandsecondstagethirdand
fourthstagelarvaeandpupaeTheextentofreductionas

wascalculatedfromtheposttreatmentcountsThe
youngerlarvae12werenotincludedinthesecalculations
buttheirnumbersarepresentedinthetablestogiveanidea
ofthebreedingpotentialoftheponds

Nontargetorganismsfoundinthepondswerelarvaeand
adultsofdivingbeetlesDytiscidaeHydrophilidaenaiads
ofOdonataAeshnidaeCoenagrionidae mostlyAnax
sppandmayfliesBaetidaeTheseorganismswerecount
edineachsampleinacountingtrayunderadissectingmic
roscopeThenumbersoftheseorganismswheneverpres
entaregiveninthetablewithoutdeterminingtheextent
ofreduction

RESULTSANDDISCUSSION

Mosquitoes

Theinitialbiologicalactivityofseveralcurrentlyused
andexperimentaloilformulationswasdeterminedbythe
standardlaboratoryprocedureTheLDandLDas
wellascharacteristicsofthefilmsarepresentedinTable1
Noneoftheoilswhenusedwithoutasurfactantspread
overthewatersurfaceItthereforebecameobviousthat

additionofasuitablesurfactantisnecessaryforspreading
andincreasedbiologicalactivityoftheoils

ThemosteffectiveformulationofToxisolFLCwaswith

theadditionofasmallamountofthesurfactantArlatone

GComparingthesameformulationsToxisolFLCfrom
variousrefineriesmanifestedessentiallythesamelevelof
activityexceptthesamplefromChicagoIllinoiswhichwas
somewhatmoreactiveDuetothevariabilityincomposi
tionandotherphysicochemicalpropertiesofthesame
fractionfromvariousregionsthisslightvariationinactivity
istobeexpected TheactivityofARCOLOAtlantic
RichfieldLarvicidalOilwithanundisclosedsurfactantwas
lowerthantheotherformulationsofthebasematerialin

thisproprietaryproductWhenToxisolFLCwasformulat
edwith1ofeachof16ofBrijseriesofsurfactantsthe
formulationsshowedonlyslightactivity

Sunlandautodiesel1showedgoodactivitywithDuo
meenL15acationicsurfactantbutanonionicsurfactant
PluronicL101madetheformulationmuchlessactive

ChevronAromaticOilAcontaininganundisclosed
surfactantdidnotshowgoodactivityHoweverwhen



Table1Biologicalactivityofvariouspetroleumoilformulationsagainst4thstagelarvaeofthemosquitoCulexP
quinquefasciatus

Oilfraction
a

Surfactant LD50 LD90

FLCChicago DL15 05 034 105

50 020 060

ArlatoneG 10 036 078 P none C

PL101 10 049 115 P P F I

PL121 10 047 100 P P F I

PL122 10 047 114 P L F F

FLCTexas DL15 05 042 140

FLCWyoming DL15 05 04

FLCWyoming DL15 05 056 140

FLCPennarosene
DL15 05 039 120

ARCOLO withd 113 284 U L I I

SunlandAuto DL15 05 061 160

Diesel1 DL15 50 015 038

PL101 10 086 910 nospreadnofilm
ChevronAromatic

d

with 16 10 nospreadnofilm
OilA PL102

OilA PL101 10 064 200

PL121 10 067 170 P P F I

ChevronAbsorbtive

PL101 10 nospreadnofilm
Oil2 PL121 10 116 412 poorspread

PL122 10 263 288

FlitMLO with 061 198

Esso533438 with 024 046

Esso533437 with 024 050

Esso53372 with 021 043

HancockAuto DL15 50 021 064

diesel PL101 10 nospreadnofilm

nospreadnofilm

Hexadecane PL101 10 263 7329 nospread

a

b

Noneoftheoilsspreadoverwatersurfacewithoutasurfactant

01u1cmapproximatelyequals onegallonacre
c

C completeP patchyL lensesI incompleteU uniform

d

Theseoilshad051ofanundisclosedsurfactant

c

24hrDosage Filmcharacteristics

ulcm Film

0hr 24hr

Coverage
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0hr 24hr
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eitheroneofthreenonionicsurfactantswasincludedinthe

oilitsactivityincreasedmateriallyThesamethreesur
factantsyieldedentirelydifferentresultswhentheywere
addedtoChevronAbsorptiveOil2

FLITMLOshowedconsiderableactivitybutlessthan
thatofToxisolFLCcontainingoptimumsurfactantThree
ESSOexperimentaloilswerequiteeffectiveabouttwice
asactiveasthebestFLCformulationHoweverinsubse

quentteststheactivityofthethreefractionswassimilar
tothatofthebestFLCformulation

HancockautodieselshowedgoodactivitywithDL15
Mostoftheactivityofthisformulationisduetothein
herenttoxicityofthesurfactantThisdieselastheSun

landdieseldidnotperformwellwiththenonionicsurfact
antPL101Hexadecanealsodidnotspreadwiththissur
factant

Fromthedatapresentedhereitisapparentthatthe
selectionofasurfaceactiveagentforoilformulationsisan
importantconsiderationEachoilhasitsownrequirements
intermsofthekindandconcentrationofasurfactant

Whentherelationshipbetweenconcentrationsofthesur
factantPluronicL121inToxisolFLCandtheactivityof
theformulationwasstudied15and10concentrations

showedthehighestactivityTherewasnosignificantdiffer
encebetweentheseconcentrationsThe01and05con

centrationsofthissurfactantwereinferiortothehigher
concentrations

TwoexperimentswereconductedonFLITMLOand
ToxisolFLCagainstmosquitoesbreedinginpondsinMidge
villeandOasisInthefirsttestbothoilswereappliedat
0510and20galacreFLITMLOgavegoodtoexcellent
controlatallthreeratesTable2ToxisolFLCwith1
surfactantPluronicL101alsoproducedgoodcontrolof
mosquitoesatthetwohigherratesThematerialwithout
thesurfactantalsogavegoodcontrolattwogalacreIn

Table2Evaluationofpetroleumoilsagainstmosquitolarvaeandpupaeinexperimentalfreshwaterbreedingponds
Oasis101370

Oiland

formulation

FlitMLO

FlitMLO

FlitMLO

cleanwaterFLCwithoutasurfactantsometimesachieves
goodspreading

InthesecondtestatMidgevillethesamevolumesof
applicationwereemployedInthistestbothFLITMLO
andToxisolFLCwithasurfactantessentiallyproduced
similarlevelsofreductioninitiallyTable3ToxisolFLC
withoutasurfactantyieldedgoodbutdelayedcontroltwo
weeksaftertreatmentAlthoughlevelofreductioninthe
treatedpondswasquitehighthreeweeksaftertreatment
noticeablereductioninthepopulationofuntreatedponds
wasalsonoticeableascomparedtothepretreatmentpop
ulationintheseponds

FromthedatainTables2and3itisapparentthatboth
FLITMLOandToxisolFLCwithasuitablesurfactantare

moreorlessequallyeffectiveThisconfirmsearlierresults
obtainedwiththesetwocommericallyavailablepetroleum
oilsMullaetal1969

NontargetOrganisms

IntheexperimentconductedinOasispondsnoneofthe
nontargetorganismssampledsufferedanyreductionintheir
numbersduetothepetroleumoiltreatmentsTable4
Amongthenontargetsmayflynaiadswerequiteabundant
followedbydragonflyanddamselflynaiadsinthatorder

InthesecondexperimentconductedinpondsatMidge
villeonlymayflynaiadswereabundantandthesedidnot

sufferanyreductionintheirnumbersduetothepetroleum
oiltreatmentsTable5Divingbeetlelarvaewerefound
onlyinsmallnumbersandnodefiniteconclusioncanbe

maderegardingeffectsoftreatmentsontheseorganisms
Howeverintheprevioustestwherefairnumbersofdiving
beetleadultsoccurredinthepondstheirnumberswerenot
suppressedbytheoiltreatmentsTheseexperimentsagain
confirmedtheresultsobtainedinearlierstudiesMullaetal
1969

AvgNolarvaeandpupae5dipspreandposttreatmentdays
Dosage Pretreatment 11014 71020 141027

galac 12 34 P 12 34 PR 12 34 PR 12 34 PR

05 2832 2 23 15 1 47 94 4 2 82 59 19 140

0 7788 8 13 6 1 93 144 6 0 94 181 31 266

20 10591 1 12 8 2 89 82 1 1 98 8021 077

ToxisolFLCw1 05 6634 1 62 42 2 0 29837 2 0 20043 16 0

PluronicL121 10 5461 1 8 1 1 97 145 17 1 71 10227 1149

PluronicL121 20 5340 2 8 2 1 93 86 0 0100 7661 0 0

ToxisolFLC 20 2039 4 2 2 2 91 157 4 0 91 16963 0 0

Check 10457 16 125 4018 20 25643 11 26 141 49 329
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Table3Evaluationofvariouspetroleumoilswithorwithoutsurfactantagainstmosquitolarvae andpupaeinexperimental

freshwaterbreedingpondsMidgeville101970

Oiland Dosage Pretreatment 21021 71026 14112 21119

formulation galac 12 34 P 12 34 PR 12 34 PR 12 34 PR 12 34 PR

FlitMLO 05 26 179 2 42160 6 8 11 776520 5 4 794 1 2 497

FlitMLO 10 58 95 4 36 57 339 9 13 582 0 12 583 2 d 492

FlitMLO 20 51 17012 10 7 096 7 8 296 3 0 299 1 1 099

Toxisol

FLCw 05 109638 0 36548 1214 10 7617261 028014534 2 19 796

Toxisol
G

FLCw 10 35 92 12 39 532247 7 18 776 9 22 970 0 4 195

Toxisol

FLCw 20 43152 5 4 19 684 2 8 890 4 16 1580 2 6 792

Toxisol

FLCwo05 12229 1 24232 12 0 5135133 0 4 808429 2 254430

Toxisol

FLCwo10 32 72 5 24 48 433 16 7220 0 4 12 479 4 3 392

Toxisol

FLCwo20 45 156 28 52 602057 7 214962 12 15 390 19 361374

Check 12 193 1 28227 2 0 8128113 0 4 898610 0 473757

Table4Effectofvariouspetroleumoilformulationswithandwithout1 surfactantPL121onnontargetorganismsin

freshwaterpondsOasis102770

AvgNoofnontargetorganisms5dipssamplepreandposttreatmentdays

Petroleumoiland Dosage DivingBeetles Mayflies Dragonflies Damselflies

surfactant galac Pre 1 7 14 Pre 1 7 14 Pre 1 7 14 Pre 1 7 14

FlitMLO 05 2 3 2 2 71 5546 26 4 1 5 5 0 0 4 0

FlitMLO 10 13 8 9 1 769132 20 11 9 8 4 3 2 4 0

FlitMLO 20 8 4 12 4 76 3478 85 5 7 10 6 3 4 3 2

ToxisolFLCW 05 5 1 4 5 495148 68 9 6 7 8 3 0 5 2

ToxisolFLCW 10 5 4 6 4 954098 52 1 4 3 6 0 0 1 3

ToxisolFLCW 20 9 5 8 3 1288861 53 1213 5 5 3 2 4 4

ToxisolFLCW020 6 5 2 0 522332 52 4 7 1 9 2 1 1 3

Check 8 7 5 2 61 3940 31 7 8 4 9 1 2 2 2
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organismsinfreshwaterpondsMidgeville101970

Oiland

surfactant

FlitMLO

FlitMLO

FlitMLO

Check

ReferencesCited

Dosage
galac

05

10

20

ToxFLCW1

PL121 C5

ToxFLCW1

PL121

ToxFLCW1

PL121 20

ToxFLCWOPL12105

ToxFLCWOPL12110

ToxFLCWOPL12120

AvgNonontargetorganisms5dipspreandposttreatmentdays

DivingBeetles
Pre 2 7

0 2

2 1

3 4

10 3 2 0

0 2 1

0

5

0

0

3

0

0 0

0

1

5

0 0

0

2

1
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bons I Laboratoryeffectiveness JEconEntomol
602425429
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valinstarsJEconEntomol622455458
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14 21

2 0

1 0

0 1

1 0

0 1

1 0

0 3

Mayflies
Pre 2 7 14 21

28 53 10 1 2

26 43 12 3 1

42 47 22 8 1

10 0 4 26 3

0 1 38 27 11 7 5

0 0 12 32 8 13 1

8 9 9 26 8

19 17 9 2 5

16 40 9 9 7

0 0 2 9 2 7 25 11


