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THESTATEOFCALIFORNIAVECTORANDWASTEMANAGEMENTPROGRAM

ANOVERVIEW

RichardFPeters

CaliforniaDepartmentofHealthVector WasteManagementSection
714PStreetSacramentoCA95814

INTRODUCTIONSome38yearsagoprecededbymy
emergencefromtheUniversityofCaliforniaandtwoyearsof
localenvironmentalhealthexperienceIwasappointedMos
quitoControlOfficeroftheCaliforniaDepartmentofPublic
HealthandassignedtheentireStateofCaliforniaasmyterri
toryTheCaliforniaMosquitoControlAssociationwasthena
decadeoldandutterlydependentfortechnicalguidanceupon
itsfoundersWilliamBHermsandHaroldFGray

AtthattimeCaliforniahadatotalpopulationofabout
sevenmillionlessthanonethirdofthepresentandSouthern
CaliforniawasthenapleasantplacetovisitorevenliveAbout
twodozenlocalmosquitocontrolagencieswereinexistence
Collectivelytheycoveredonlyseveralthousandsquaremiles
andfewhadbudgetsinfivefiguresHaroldGraywastheonly
collegetrainedlocaladministratorintheentirestateRecords
wereslimorlackingAsanexampletheDeltaVectorControl
Districtwhichtodaypridesitselfasamodelofdocumenta
tionthenusedoneorangecrateforitscompleteoffice
records

Localcontroltechnologythenwasperformedbythe
numbers1thehandshovel2dieseloiland3Gambusia
affinisYestothosewhothinkthattheuseofmosquitofish
isarelativelyrecenttechniqueIwellrememberHaroldLilley
Superintendentofthethen14squaremileMercedMADback
in1940distributingGambusiabydipperfromatengallon
milkcanintoirrigatedpasturepotholesmanymilesoutsidehis
districtHamEmerickoftheNapaCountyMADalsoused
manyGambusiaandevenhadastrainadaptedtosewage
ponds
IllneverforgetmyfirsttripuptheSacramentoValley

meetingMackHollowaythenaTrusteeandIvanMattoon
thenSuperintendentnowaTrusteeoftheLosMolinosMAD
MrHollowaymindfulofthestatefinancialassistanceprovid
edintheSERAprogramduringtheearly1930depression
yearsinstructedMrMattoontomyconsiderableembarrass
mentWhateverthisstatemanasksyoutodoyoudoit
ifheasksyoutostandonyourheadyoustandonyour
headMoneyhasauniquewayofmakingevenastateman
important

ManychangeshaveoccurredinthepastfortyyearsCali
forniatodayintheeventitwereseparatedfromthenation
hasbeensaidtopossesstheresourcesandeconomicwhere
withallsufficienttobecomethesixthmostcapablenationin
theworldCertainlyitsrankinginvectorproblemsandcon
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trolprogramneedswouldbelikewiseclosetothetopOur
topographyclimateandpopulationpatternandouragricul
turalindustrialconservationalandrecreationalcharacteristics
combinetopresentapromisinglongrangeemploymentpros
pecttothevectorcontrolworkerOutdoorlivingandsubur
bansprawlhavebroughtthepublicintoincreasinglycloser
contactwithawideassortmentofvectorsApproximatelyone
thousanddifferentspeciesofinvertebrateandvertebrate
animalshavebeendocumentedbytheVectorandWasteMan
agementSectiontocausethepublicsomeformofdiscomfort
orotherconcernAroundfiftydifferentpathogensare
acknowledgedtobepotentiallytransmissibletomanbyvec
torsinCalifornia

TheCaliforniaDepartmentofHealthaspartofitsoverall
responsibilitiesischargedundertheHealthandSafetyCode
withdeterminingthecausesofcommunicablediseaseinman
anddomesticanimalsoccurringorlikelytooccurinthestate
withenjoiningandabatingnuisancesdangeroustohealthwith
advisingalllocalhealthauthoritiesonmattersofhealthand
intheeventthepublichealthismenacedbylocalnegligence
tocontrolandregulatelocalactionwithconductingspecial
investigationsofthesourcesofmorbidityandmortalityand
theeffectsoflocalitiesemploymentsconditionsandcircum
stancesonthepublichealthwithmakingstudiesanddemon
strationsneededtodeterminetheareasofthestatewhichhave

ahighoccurrenceofmosquitobornediseaseandwithenter
ingintocooperativeagreementswithlocalvectorcontrol
agenciestoaccomplishmutuallydesirableobjectives

TheVectorandWasteManagementSectionhasalonghis
toryofemphasizingstatelocalprogramcomplementationas
itsbasicpolicyCertainlythestatehasnoproperroleincon
ductingroutinevectorcontroloperationsAccordinglyour
functionsarelargelyqualitativeinvolvingtechnicalandad
ministrativeserviceswhichseektoenhancelocalvectorcon

trolprogramsThussurveyssurveillanceinvestigations
demonstrationstrainingconsultationevaluationandemer
gencyactionsareourprincipalfunctionsWearepartofa
broadenvironmentalhealthprogramwhichrecognizesaclose
interfacebetweenhealthsafetyenvironmentalprotection
consumerprotectionhousingagriculturerecreationandcon
servationandtheassortmentoffederalstateandlocal
agenciesandprivateinterestswhichinterrelateeachseekingto
serveitsmajorobjective



Wearededicatedtothebeliefthatalloftheseinterests

havetheirrespectiveplacesbutintheeventanyofthesere
latedprogramscreatesvectorproblemswhichthreatenthe
healthandwellbeingofthepublicthenwecontendthatour
statelocalprogramneedsmusthavetoppriorityRecent
federalandstatelegislationandregulationsintheenviron
mentalprotectionandresourcearenaspurredbypseudo
environmentalistshavecreatedconditionswhichrequireusto
archourcollectivebacksmsafeguardingourinterestsand
capabilitieswithinthestatelocalvectorcontrolprogram

Someofthisaudienceappeartohavetheimpressionthat
theVectorandWasteManagementSectionislargelyifnot
entirelylinkedtothelocalagenciescomprisingtheCalifornia
MosquitoandVectorControlAssociationTobesureasub
stantialpartofourprogramhassuchawarmandpleasantre
lationship

Duringthepasttwoyearshoweverbecauseofthewide
spreadmanifestationofplagueinthewildrodentsofour
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mountainrecreationareasourabilitytodevotethedesired
amountoftimetomosquitoandotheraquaticinsectactivities
hasbeenseverelyrestrictedInotheryearswastemanage
mentfeaturingdomesticratsandflieshasrequiredinordinate
programeffortUrgentshortertermdemandsareperiodically
placeduponustodealwithavarietyofvectorsincluding
waspsbitinggnatsspidersscorpionsrattlesnakesskunksand
evenimaginaryinsectinfestationsofthebodyreferredtoas
delusoryparasitosis

Recognitionmustnowbemadeofthesignificantroleof
ourVectorControlAdvisoryCommitteewhichhasprovided
broadtechnicalassistancetotheSectionsinceitbeganin
1947DrWilliamCReevesremainsasachartermemberof
thisCommitteewhosehelpovertheyearshasbeeninvaluable

Thebalanceofthispresentationwillfeatureourkey
Sectionstafffurnishinganoverviewofthemainsegmentsof
ourprogramAsaresultoftheircollectivepresentationthe
fieldofvectorcontrolwilllargelycomeintoview



MOSQUITOANDMOSQUITOBORNEDISEASESUPPRESSION

CaliforniaDepartmentofHealthVector WasteManagementSection
714PStreetSacramentoCA95814

TherelationshipoftheCaliforniaDepartmentofHealth
withlocalgovernmentalentitiesengagedinmosquitocontrol
isoneoflongstandingBeginningin1933theBureauofSani
taryEngineeringprovidedastaffmembertoservetheCali
forniaMosquitoControlAssociationasitsSecretaryTreasurer
andtoperformconsultationasrequiredtothemosquito
abatementdistrictsstatewide

In1946aMosquitoControlSectionwascreatedinre
sponsetoalegislativechargeassigningtheDepartmentto
determinethemosquitobornediseasehazardinCalifornia
andtoadministeranearlymatchingstatesubventiontolocal
mosquitocontrolagencies

Thenin1947theMosquitoControlSectionandthe
BureauofSanitaryInspectionengagedlargelyinplaguesur
veillanceandsuppressionwerecombinedintotheBureauof
VectorControlIthassinceundergonesomenamechanges
currentlybeingcalledtheVectorandWasteManagement
Section

Administrationofthe400000subventionfundprovided
bythelegislaturegaveimpetustoformationofmosquitocon
trolagenciesinordertoforestallepidemicsofdiseasesbrought
intoCaliforniabyreturningWWIIveteransOneoftheearliest
jobsoftheoldBVCwastoassistinformationofmosquito
abatementdistrictsajobdonetoalargeextentbyRichardF
PetersThestandardsandrecommendationspromulgatedin
1948didmuchtoassurethatlocalprogramsachievedthehigh
levelsoftechnicalandadministrativeproficiencywhichexist
todayTheSectionstillprovidesassistanceinestablishingor
enlargingalocalmosquitocontrolagencythefirststepin
meetingthepublichealthneedsofthepopulationofamos
quitoinfestedarea

AtthesametimeastheLegislatureprovidedsubvention
fundsitchargedtheDepartmentwithsurveillanceofmos
quitobornediseasesincludingmalariaandencephalitisThe
virtualdisappearanceofmalariaasalocallytransmitteddisease
allowedtheeffortsoftheSectiontobelargelyconcentrated
uponencephalitissurveillanceWithsupportoftheDepart
mentsBiomedicalLaboratoriesincoordinationwithresearch
projectsoftheUniversityofCaliforniaandwiththeaidof
localagenciestheSectionmonitorstheprevalenceofvirusin
adultmosquitoesAnannualsummaryoftheresultsofsurveil
lanceisusuallyincludedintheProceedingsoftheCalifornia
MosquitoandVectorControlAssociatignAsecondmajor
encephalitisrelatedactivityiscompilationanddistributionof
theresultsoflighttrappingdonebylocalagenciesandreport
edweeklytotheSection

Rarelyashappenedmostrecentlyin1969theSectionis
involvedindirectcontroloperationsunderemergencycondi
tionsTheseactionsareconductedinthepartsofthestate
withoutlocalagencycapability

MostoftheSectionsactivitiesinmosquitocontrolarein
directsupportoflocalagencyprogramsEightfieldoffices
deploybiologistsandengineersthroughoutthestateTheyare
backedbyseveralstaffspecialistsMajorsupportactivitiesin
clude

TechnicalassistanceTheCMVCAwasactiveseveralyears
agoinobtainingadditionalbiologistsandinaddingregis

DonJWomeldorf
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teredengineerstothetechnicalassistancecapabilityofthe
SectionThefieldofficeswithstaffbackupcanprovide
aidinsolvingproblemsrelatedtoallcontroltechnologies
AsaresultofongoingcontactwithUniversityofCalifornia
andotherresearcherstheSectionperformsaquasiexten
sionroleAnotherimportantfunctionispickingupideas
developedbytheinnovativeingenuitypresentineverylocal
programandaidinginadjustingtheseideastofitneedsof
otheragenciesCaliforniaVectorViewsamonthlypublica
tionoftheSectionprovidesameansofdisseminatingtech
nicalinformation

ProgramreviewAttherequestofaBoardofTrusteesthe
Sectionprovidesindepthadministrativetechnicaland
operationalprogramreviews
TechnicaldevelopmentAtechnicaldevelopmentfacilityin
FresnocomplementsresearchperformedbytheUniversity
ofCaliforniaandothersinimplementingnewtechnologies
intolocalcontrolprograms
IdentificationservicesAlthoughmostlocalprogramsem
ployqualifiedentomologistssomemosquitospecimens
maybeunfamiliarorespeciallydifficulttoidentifyThe
Sectionmaintainsamedicalentomologylaboratoryin
Berkeleystaffedwithinternationallyrecognizedspecialists
intaxonomyofmosquitoesandothermedicallyimportant
arthropods
TrainingandcertificationAttherequestoftheCMVCA
someyearsagotheSectioninitiatedaprogramdesignedto
ascertainthattechniciansemployedbylocalmosquitocon
trolagencieshavebeentrainedandarecertifiedtobecom
petentDuringdevelopmentoftheprogramfederalcertifi
cationrequirementswereimposedbytheUSEnviron
mentalProtectionAgencyCaliforniasprogramoftraining
andcertifyingvectorcontroltechniciansfullymeetsthe
federalstandards

InsecticideresistancesurveillanceForadecadeandahalf
theSectionhasmaintainedaformalizedprogramtomoni
torsusceptibilityanddevelopingresistanceinallmajor
mosquitospeciesStaffspecialistsoperatefromlaboratories
inSacramentoandFresnoandcoordinatetheworkof
localagencyentomologists
OversightonpesticideuseThroughthevehicleofaco
operativeagreementlocalagenciesmayalignthemselves
withtheDepartmentofHealthintheuseofpesticidesto
protectthepublichealthTheCaliforniaDepartmentof
FoodandAgriculturewhichregulatespesticidesthrough
countyagriculturalcommissionersallowssignatoryagen
ciesexemptionsfromregulationswhichwouldotherwise
hamperlocalagencyoperations

EnvironmentalactionsPlanningdocumentssuchasenvi
ronmentalimpactreportsarereviewedbySectionregister
edengineerstoascertainthatmosquitoproblemswillnot
becreatedbyanewprojectOppositelyanexemptionis
currentlybeingnegotiatedwhichwouldprecludelocal
agenciesfromhavingtoprepareenvironmentalimpactre
portsfortheircontrolprogramsFinallytheSectionactsas
leadagencyforgeneralpermitsissuedbygovernmentalre
gulatorssuchastheUSArmyCorpsofEngineerswhich



allowmosquitosourcereductionprojectstobeconducted
withminimalpaperwork
TheSectionhasenjoyedalonghistoryofclosecooperation

notonlywiththeCMVCAbutwithotherassociationswhich
promotepublichealthsuchastheCaliforniaConferenceof

PLAGUESURVEILLANCEANDSUPPRESSIONINCALIFORNIA

BernardCNelson

CaliforniaDepartmentofHealthVector WasteManagementSection
2151BerkeleyWayBerkeleyCA94704

From1975through1977Californiaexperiencedthemost
widespreadevidenceofplaguecausedbyYersiniapestisin
wildrodentssincetheextensiveepizooticsofthe1930sand
early1940sLaboratoryconfirmedevidenceofplaguewas
foundin30ofCalifornias58countiesincludingforthefirst
timeButteCalaverasandHumboldtcountiesThepresence
ofplagueinsylvaticspeciesfromHumboldtCountyrepresents
thefirstsuchevidencefromnorthcoastalCaliforniaaregion
heretoforethoughttobeplaguefreePlaguewasconfirmed
fromthefollowingmajorrecreationalareasinboth1976and
1977LassenVolcanicSequoiaandYosemitenationalparks
LavaBedsNationalMonumentthegreaterLakeTahoeBasin
theMammothLakesAreaofMonoCountytheLakeAlmanor
andPlumasEurekaStateParkareasofPlumasCountyandthe
SanBernardinoMountainsSixconfirmedhumancaseswith
fourfatalitiesoccurredduringthisperiodonein1975inVen
turaCountytwoin1976fromKernandPlumasCounties
andthreein1977fromKernprobablyMontereyandeither
PlacerorSierraCountiesThreecaseswereacquiredduring
recreationalactivitiestwowereacquiredaboutthehomeen
vironmentwiththesiteandsourceofthefatalcasepresum
ablyacquiredinMontereyCountyremainingunknown

TheplagueprogramoftheCaliforniaDepartmentof
HealthinwhichtheVectorandWasteManagementSection
VWMSisthefieldunitconsistsofpreventinghumancases
througheducationepidemiologicalandepizootiologicalsur
veillanceandvectorsuppressionPlagueisadiseaseof
rodentsandoccasionallyrabbitstransmittedprimarilyby
theirfleasEffortisdirectedtowardskeepingpeopleoutof
thechainofinfectionbyadvisingthemhowtheycanmini
mizecontactwithpotentiallyinfectiverodentsandtheirfleas
Informationisdisseminatedthroughlecturesinterviewsin
dividualcontactseitherfacetofaceoroverthetelephone
publicationspressreleasestothenewsmediabrochures
pamphletsandpostersSurveillanceisundertakenbyVWMS
stafftodeterminecurrentareasofenzooticandepizootic
plagueactivityPositiveevidenceleadsfirsttoamoreintensi
fiedwarningsystemIfthesiteisjudgedtohaveahighriskof
exposuretopeopletheareaisquarantinedandsuppressive
measuresareinitiatedbycontrollingfleaswithinsecticides

TheVWMShastheresponsibilityforsupervisingcontrol
operationsagainstplagueinfectedfleasControlmeasuresare
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LocalHealthOfficerstheCaliforniaConferenceofDirectors
ofEnvironmentalHealthandothersTheSectionparticipates
inconferencessymposiaandseminarsadditionallystaff
membersserveastechnicalconsultantstocommitteesand
provideeditorialandothersupporttopublications

carriedoutbyselectivelydispensinganeffectiveinsecticide
dustwithhanddustersintorodentburrowsdensandnests
Insecticidebaitstationswhererodentsselfapplicatethem
selveswithinsecticideareusedinsomesituationsPretreat
mentandposttreatmentfleaindicesarerequiredtodetermine
effectivenessofcontrol

TheVWMShasthesoleresponsibilityforplaguesurveil
lanceinCaliforniaAlsowhenhumancasesdooccurthe
VWMSstaffundertakesimmediateepizootiologicalinvesti
gationsSurveillanceconsistsofthreeprimaryareasofactivity
Firstanintelligencenetworkisdevelopedandmaintainedby
recruitingpersonsegparkrangersengagedinoutofdoors
activitiesthroughouttheStatetoreporttousanysignificant
abnormalitiesinanimalhealthbehaviorornumbersThese
trainedobserversmaycollectandholdunderrefrigeration
suspectedsickordeadrodentsforsubsequentlaboratorytest
ingSecondacarnivoreserologyprogramhasbeenimple
mentedbytheVWMSincoordinationwiththePlagueBranch
USPHSCenterforDiseaseControlassistedbycountyandfed
eraltrappersThecarnivoresthataremostapttoingestplague
infectedrodentsandrabbitsaremoderatelyorinsomecases
highlyresistanttotheplagueorganismThroughthisavenue
ofexposureantibodiesareproducedfollowingperhaps
benigninfectionsthatcanhedetectedbyserologicalmethods
Bysamplingcarnivoresinwinterandspringasensitiveand
earlyindicationofplagueactivityinagivenareaisavailable
ThirdstaffoftheVWMSroutinelyconductsurveysofareas
thathavehadahistoryofplagueorhavecometoouratten
tionthroughtheintelligencenetworkorthecarnivoreserology
investigationsEvidenceofplagueactivitycanbeobtained
throughvisualassessmentofrodentpopulationsfollowedby
trappingrodentsandtestingoftheirseraandfleasTheper
formanceofsurveillanceistimeconsuminganddemandscon
tinuitytoascertainthestatusofplagueinanygivenareaThis
requiresahighlycompetentstaffwelltrainedintheethology
ecologyandtaxonomyofrodentsandtheirfleasBecause
plagueisadynamicdiseaseecologicallythemethodsofsur
veillancemustkeepabreastwiththechangesinrodentandflea
populationsbroughtaboutbytheselectiveforcesofthedis
easeagentothernaturalphenomenaandtheactivitiesof
man



AREVIEWOFTHEDOMESTICRATPROBLEMINCALIFORNIA

EarlWMortenson

CaliforniaDepartmentofHealthVectorandWasteManagementSection
2151BerkeleyWayBerkeleyCA94704

TheNorwayratRattusnorvegicusandtheroofratRattus
rattusarethetwomajordomesticratsofpublichealthcon
cerninCaliforniaThecloseassociationofpeoplelivinginresi
dentialareaswhichalsosupporthighpopulationsofdomestic
rodentsposesasignificanthealththreatfromfoodcontamina
tiondiseasetransmissionandratbiteinjuries

TheNorwayratisfoundprimarilyintheoldercentralcity
areasalongwaterfrontlocationsandinricefieldhabitatsin
theSacramentoValleyTheroofratisdistributedinsurbur
banareasinSouthernCaliforniatheCentralValleyandthe
SanFranciscoBayArea

Theincreaseinbothtypesofratpopulationshasbeen
causedbytherapidchangeswhichhavetakenplaceduringthe
past20yearsinthedevelopmentoftheStateMigrationofthe
humanpopulationsoutofthemajorurbancentershascaused
someoftheoldercentralcityresidentialareastodeteriorate
loweringpropertyvaluesandtobeoccupiedbyalowereco
nomicsegmentofthepopulationAmajorportionofthis
innercitypopulationhasfewerfinancialresourcesandalesser
socialcommitmenttokeepthelevelofenvironmentalsanita
tionatapointthatwouldpreventthedevelopmentofcondi
tionsfavorableforsupportofNorwayratpopulations

Incontrasttherapidgrowthofthesuburbsalongwiththe
subsequentmaturingoflushgrowthsoffruitandnuttreesivy
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vinesandshrubscharacteristicofsinglefamilyresidenceshas
providedidealconditionsoffoodandshelterforroofratpop
ulationstoflourish

Asanindicationoftheexpansionofroofratproblemthe
numberofcomplaintsinSanMateoCountyincreasedfrom
100to3000overtheperiod1972to1977OrangeCounty
experiencedariseinroofratcomplaintsfrom375in1965to
2425in1977InSantaClaraCountythecomplaintsincreas
edfrom134in1966to3762in1976Recordsindicatethat
themajorportionofthesecomplaintscamefrommiddleto
uppermiddleclasssuburbanareasthatwere15to20years
old

LongtermcontrolofbothNorwayandroofratpopula
tionscanbeachievedonlybythemodificationorelimination
ofenvironmentalfactorsthatsustainratsfoodwaterand
shelterTheneedtodevelopcommunityorientedratcontrol
programsemphasizingenvironmentalimprovementiseven
morecriticalinlightofrecentevidencewhichindicatesthat
bothNorwayandroofratpopulationsaredevelopingresist
ancetocommonlyusedanticoagulantrodenticidesContinued
unilateralrelianceuponrodenticideswithoutconcurrent
effortstomanipulateenvironmentalconditionscausingrat
infestationswillcontinuetocausecontrolfailuresinthe
future



MEETINGTHECOMMUNITYNEEDFORTHESERVICESOFAVECTORCONTROLSPECIALIST

BenjaminKeh

CaliforniaDepartmentofHealthVectorandWasteManagementSection
2151BerkeleyWayBerkeleyCA94704

ThegreatexpanseoftheStateofCaliforniawithitsvaried
landscapeishometoawidevarietyoflivingthingsOnastate
widebasisthevectorcontrolspecialistperformingthefull
rangeofservicesmighteasilyseeseveralhundredspeciesof
insectsmitesspidersandotherarthropodsWhenonecon
sidersthetwosexesandtheimmaturestagesaswellthenum
berofformstoberecognizedisincreasedOnthebasisofthis
recognitionthelifehistoryandtheimportanceofthespecies
areknownandthemostappropriateresponseunderavariety
ofcircumstancescanbeproposed

Avectorcontrolspecialistworkingessentiallyaloneina
newterritorymighteasilyfeeloverwhelmedbytheprospects
Itispossibletoreducetheworktosomemanageablepropor
tionbyattemptingtoanticipatesomeofthemostlikelytypes
ofinquiriesandalsobydevelopingandmaintainingcontacts
withcolleagueswithwhomonecanconsult

Thereareanumberofstartingpoints someoverlapping
thatonemightconsider

CommoninfestationsThecommontypesofinfestations
arelikelytogeneratethemostinquiriesAnexampleisthe
cockroachTheGermancockroachisresponsibleformore
complaintsthantheotherspeciesItisalsoknowntohave
developedresistancetosomeinsecticidesThefactthatit
usuallyinfeststhekitchenorotherareaswherefoodispresent
tendstocomplicatethecontrolproblemThemostcommon
fooddistributionpatternhasbeenfromthemanufacturersor
processorstodistributorsandthentohomesButwiththein
creasedtrendtoreturnbottlesandothercontainersfrom

homestothedistributorseggrocerystoresitisprobable
thatcockroachesmaybetransportedintothestoresIfthe
controlofcockroachesthereisnotcompletelyeffectivethe
storescouldthenserveasadistributingpointforcockroaches
Thusthesolutiontooneproblemthatofroadsidelitteris
potentiallytheaggravationofanotherthespreadofcock
roaches

TheAmericanOrientalandbrownbandedcockroachesare
otherimportantspeciesinCaliforniaThebrownbandedcock
roachoriginallyintroducedintotheUnitedStatesattheturn
ofthecenturywasfirstnotedinCaliforniaintheearly
1940sItisnowwidespreadintheStateOtherspeciesof
cockroachesthatcouldpotentiallybecomeestablishedinCali
forniaareconstantlybeinginterceptedonincomingship
ments

Oneshouldnotonlybepreparedwiththeexistingbodyof
informationbutshouldbealerttonewdevelopmentsasthey
comeintoviewThecatfleaisournumberonenuisanceflea
speciesAcommunitywithalargepopulationofcatsanddpgs
insomeyearsmayhaveaconsiderableoutbreakoffleas

Questionsariseregardingthepublichealthaspectsofhouse
holdpestsWillcockroachescarrydiseasestomanWhathap
pensifstoredfoodinsectsareaccidentallyingestedThe
vectorcontrolspecialistmaywishtoofferadviceonthediffer
entmethodsofcontrolTheindividualsmightbereferredtoa
commercialpestcontroloperatorSomepeoplewishingto
avoidtheuseofinsecticidesinthehomewantadviceon
alternativemethodsofcontrol

EmergencyinformationTherearecertainquestionsfor
whichthepublicnaturallyturnstothevectorcontrolspecial
isttoanswerTheserelatetobitesandstingsofvenomous
arthropodsOneshouldbepreparedtoanswerquestionsabout
theeffectsofthebiteoftheblackwidowspiderbeableto
identifyitwithcertaintyandtosupplyauthoritativeinforma
tionabouttreatmentTheviolinspidernativetoCaliforniais
capableofcausinganecroticlesioninmanOtherviolin
spidersorbrownreclusespidersthatarecloselyrelatedtoour
specieshavebeenfoundtohaveinvadedCaliforniaSince
somebitesproduceextensivelesionsandcouldcausedeatha
certainamountofsensationalismhasbeenassociatedwith
thesespiders

Otherinquiriescanbeexpectedonspiderbitesgenerally
scorpionstingsandbeeandwaspstings

FlareupsArthropodpopulationsaresubjecttogreatin
creasesincertainyearsTheseflareupsaregreatenoughto
attractmediaattentiononoccasionInrecentyearsthein
cidenceofheadlicehasincreasedsignificantlyPubicliceand
scabiesarealsoontheincreaseandaresubjectsofinquiries
Someyearsthereisagreatincreaseinthenumbersofticks
millipedescricketsorotherarthropodsRepresentativesof
radiotelevisionandnewspaperscallforinformation

SeasonaloccurrenceManyspeciesreachtheirpeakat
certaintimesoftheyearThevalleyblackgnatsLepto
conops whosefullcolloquialnameisnoseeumbitelike
hell appeararoundMayandJuneYellowjacketsbecome
numerouslaterintheseason

GeographicdistributionThetickIxodespacificusoccurs
mainlyinthecoolercoastalareasofCaliforniaOthersare
limitedtothemountainsScorpionsofwhichthereareover
40speciesinCaliforniaoccurovermuchoftheStatebutthe
onespeciesCentruroidessculpturatuswhosestingcanbe
lethaltomanoccursinverylimitedlocalitiesonthesouthern
borders

Inestablishingonesprioritiesthespeciesclosesttohome
usuallymeritsgreaterconsideration

DiagnosisandreferralTherearecertaincomplaintsthat
shouldbeinvestigatedandreferredtoothersforfurthertreat
mentThismayrequireagoodunderstandingofthegeneral
fieldofmedicalentomologyandoftenprovideasterntestof
onesknowledgeSomeoftheeasierinstancesofdiagnosisand
referralarethosethataieobviouslynotofpublichealthsignif
icanceForinstancepeoplewillbringintermitesandawhole
arrayofgardenpests

Delusionsofparasitosisrequireacarefulexaminationto
avoidmisdiagnosisThesecasesallegedtohaveanarthropod
basebutinfactprimarilypsychologicalarenotentomological
problemsbutareaproblemtoentomologistsThesecases
whenfullyandaccuratelydiagnosedshouldbereferredto
medicalspecialistswhomayormaynotbeabletomanage
them

Anotherexampleofreportedbitesavectorcontrol
specialistmayencounterisschistosomedermatitisTheseare
causedbytheimmaturestageofbloodflukesofbirdsTheim
maturestagethecercariaemergesfromsnailsandbyaccident



getsontheskinofswimmersThecercariaeburrowintothe
skinandcauseanitchingeruptionSwimmerswhoarenot
awareofthesecercariaeoftenreportfleabitesorthercauses

EcologicreconnaisanceItisadvisabletomakeanecologic
reconnaissanceofaproblemareatoseewhatpotentialsources
ofarthropodpestscouldbeanticipatedParksandrecreational
areasgenerateinquiriesaboutyellowjacketsticksandother
nuisancesThereisusuallysomebiasagainstareawideapplica
tionintheseplacesandsoinsecticidesinthesecasesmustbe
appliedmorelikearifleinsteadofamachinegunForin
stancetocontrolyellowjacketsbaitpreparedbyaddinga
toxicanttocatfoodiscarriedbythewaspstotheirnestsThis
methodconfinestheinsecticidetoaverysmallareaandis
oftenacceptabletoparkauthoritiesHereagainitisimportant
todistinguishthespeciesofyellowjacketsincesomearenot
readilyattractedtomeatbaits

Thepresenceofasubstantialnumberofwoodratsisanin
dicationthatcoenosebugsmaybearecurrentnuisanceThese
bugsareaseriousmedicalproblemtothosewhoaresensitive
totheirbitesandtherehasbeenadocumenteddeathinCali
forniaattributedtothisinsect
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Itwouldbewisetoassessonesowncapabilitiesandre
sourcesrealisticallyandtotakeearlystepstofindwaysof
coveringanyforeseeableneedsForexampleacarologyisa
growingspecialtyHousedustmiteshavebeenthefocusof
considerableinterestandthedimensionsoftheirimportance
arestillbeingstudiedAnotherexampleistheincreaseinre
strictionsontheuseofinsecticidesTheseregulationsareina
stateofrapidandconstantchange

Thereismuchthatonecandobyforethoughtplanning
andorganizationButhoweveronemayprepareandhowever
longonesexperiencemaybenoonecanbeentirelyself
sufficientThereisalengthylistofinfrequentorunusual
occurrencesthatcouldbecitedChiggersoccursporadicallyin
partsofCaliforniaWehaveafewcasesofmyiasis the

occurrenceofliveflylarvae inhumansTheseoccurrences

areopportunitiestoseetheunusualTheyarealsooccasions
forsomeperplexities

TheresourcesoftheVectorandWasteManagementSection
areavailabletolocalhealthagencyvectorcontrolspecialists
throughourDistrictRepresentatives



HEALTHRELATEDASPECTSOFSOLIDWASTEMANAGEMENT

JohnHPoorbaugh

CaliforniaDepartmentofHealthVectorandWasteManagementSection
714PStreetSacramentoCA95814

Californiaspopulationandindustryproduceanincreasing
amountofsolidwasteseachyearTheestimatedproductionin
1978willbeabout90milliontonsasignificantincreaseover
the1967amountsof71milliontonsOver50ofthiswaste

consistsofputrescibleorganicmaterialsincludingmanureand
cropwastesfoodprocessingwastesandresidentialgarbage
andlawnclippingsThemajorimpactuponpublichealthand
theenvironmentoftheseorganicwastesisthattheyprovide
foodharborageandbreedingsitesforvectorinsectsandani
malssuchasfliescockroachesandrodentsOdorsanddusts
arealsoimportantespeciallyinagriculturalsituationsItis
evidentthattheselargeamountsofwasteshaveasignificant
impactonpublichealthandtheenvironmentinmanyways
anditisnotsurprisingthatstategovernmentisincreasingly
involvedinhowthesewastesarehandledstoreddisposedof
orrecycledDisposalofthewasteshasreceivedthemost
attentiontodate

Topreventpollutionofgroundandsurfacewatersfrom
disposalsitesCaliforniaRegionalWaterQualityControl
Boardsdictatethelocationandconstructionofsitesandthe

kindsofwastesthatasitemayacceptTheStateSolidWaste
ManagementBoardrequiresthecountiestoissuepermitstoall
disposalsitesandsolidwastetransferstationsandiscoordi
natingenforcementofthestateminimumstandardsforproper
operationofthesefacilities

Disposalofsolidwastesatwellregulatedsitesistherefore
substantiallyundercontrolThemajorproblemwhichremains
inregardtothehealthimpactofsolidwastesisthestorage
collectionandhandlingofthewastesbeforetheyreachthe
disposalsiteHistoricallythesehavebeentheareasofmajor
concerntolocalhealthagenciesIncludedaremunicipalgar
bagecanscompostingplantsandotherresourcerecovery
operationsandthebulkofagriculturalwasteswhicharenow
recycledonewayoranotherVectorsespeciallyfliesandro
dentsthusassumethedubioushonorofbeingthefocusof
attentioninourprogramtoprovideCaliforniascitizensfree
domfromthenegativehealthimpactofsolidorganicwastes
Iwillemphasizeouractivitiesinregardtoflypreventionand
control

Fliestakeaplacealongsidetheirnearrelativesmosquitoes
ascausersofnuisanceaffectingthepublicandwillbesurely
amajorpartofthecontrolactivitiesofamosquitocontrol
agencythatwishestoexpandtoincludevectorsotherthan
mosquitoesTherelationshipoffliestooverthumandiseaseis
notasclearasforexamplethatofmosquitoestoencephali
tisbuttheirfeedinghabitsmakefliessignificantcarriersof
microorganismsassociatedwithhumandiseaseespeciallythe
entericdiseasesRecentlyinCaliforniacertainspecieshave
beenimplicatedasvectorsofdiseasesaffectinglivestockand
wildlifeespeciallyexoticnewcastlediseaseofpoultryandbot
ulisminwaterfowl

Flyproblemsbecameamajorpartoftheactivitiesofour
Sectioninthe1950sassuburbanpopulationsencroached
uponagriculturaloperationsandwiththeadventofintensive
livestockoperationssuchascattlefeedlotsandpoultryin
cagedhousesThepublicmadeincreasingdemandstolocal
healthdepartmentsforreliefandourSectionconductedover
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22flysurveysincountiesthroughoutthestateAsaresultof
thesesurveysweascertainedthemajorspeciesofimportance
andtherelationshipofdifferentorganicwastestoproblems
causedbydifferentflyspeciesTheseare thehousefly
MuseadomesticagreenblowfliesPhaeniciasericataandP
cuprinathelittlehouseflyFanniacanicularisthestablefly
StomoxyscalcitransthefalsestableflyMuscinastabulans
theblackblowflyPhormiareginathefaceflyMuscaautum
nalisandthevinegarflyDrosophilamelanogaster

Wehavefoundthatsuccessfulflycontroldependsuponthe
preventionofflyproductionbytheeliminationofhabitats
sourceswhichbreedfliesratherthanbytryingtokilladult
fliesaftertheyemergeThisstrategyissimilartomosquito
sourcereductionandisnecessarybecauseflieslikemosqui
toeshavegenerallybecomeresistanttomostavailableinsecti
cidesInurbanareasgarbagecansareusuallythemostimpor
tantflysourcesGarbagecansandbinsmustbeemptiedat
leasttwiceaweekduringthewarmermonthstopreventprolif
icbreedingbygreenblowfliesPubliceducationtoproperly
managepetandsmallanimalmanurescompostpilesandlawn
clippingsisnecessarytopreventproductionofhouseflies
stableflieslittlehousefliesandfalsestableflies

Importantagriculturalsourcesarethemanuresfromlive
stockproductionandcropwastesespeciallyfromprocessing
plantssuchascanneriesAlloperationslargeorsmallshould
haveaspecificplanforproperhandlingstorageanddisposal
oftheirorganicwastestopreventemergenceofhouseflies
Blackblowfliesandotherblowfliesareproducedifdeadani
malsarenotquicklydisposedofFruitsandvegetablesboth
cullsleftinthefieldandfoodprocessingwastescanproduce
enormousnumbersofhousefliesandvinegargnatsifnotdried
rapidlyandplowedintothesoilinthreeorfourdaysThe
longtermgoalformostanimalandcropwastesisaprogram
forimmediatelyreturningthemtothefieldsassoilamend
mentsandfertilizersoracontrolledcompostingmethod
whichstabilizesthematerialsoasnottoproduceodorsor
flies

WhataboutthefutureasCaliforniansdemandanincreas
inglevelofvectorcontrolintheirenvironmentThelocal
agenciesdesignatedtoenforcetheminimumstandardsfor
municipalandagriculturalorganicwasteswillrequestincreas
ingsupportfromtheDepartmentofHealthforeducational
programsinflypreventionandinenforcementactionsSup
portcanalsocomefrommosquitoabatementdistrictswhich
opttousetheirexistingauthoritytoassumeresponsibilityfor
vectorsotherthanmosquitoesThefewabatementdistricts
whichhavedonethishavebeenrelativelysuccessfulmainly
becausethevectorabatementactismuchstricterandmore
specificthanmostcountyordinancesandbecausetherequire
mentsforabatementarespecificandspecialtaxmoniesare
availableInsuccessfulprogramsthesevectorcontroldistricts
haveworkedinpartnershipwiththelocalhealthdepartments
astheoperationalarmtodotheabatementworkafterthe
needandgeneralapproachhasbeendeterminedbythelocal
healthdepartmentAflycontrolprogramwhichhasbeenin
operationformanyyearsandwhichIuseasanexampleofa
successisthatoftheDeltaVectorControlDistrictWithinthis



districtwhichincludesmunicipalitiesaswellasextensive
agriculturetheresidentsenjoyarelativelyflyfreeenviron
mentascomparedwithmostothersimilarareasinCalifornia
Thetaxpayerstherearegettingtheirmoneysworththrough
coordinatedactivitiesinflypreventionandcontrol

InclosingIwouldliketosaythatwebelievethatflypre
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ventionandcontrolisaviableprogramneedinthemajority
oflocalagenciesandcanreadilybeputintooperationThe
DepartmentofHealthwillbestaffedwithintheverynear
futurewithexperttechnicalconsultantstoassistlocalpro
gramsinplanningoperationalaspectsandenforcement
actions



SURVEILLANCEFORARTHROPODBORNEVIRUSESANDDISEASEBYTHE

CALIFORNIASTATEDEPARTMENTOFHEALTH1977

RichardWEmmonsGailGrodhausandEdmondVBayer
CaliforniaStateDepartmentofHealth
2151BerkeleyWayBerkeleyCA94704

Thisistheeighthannualreportwehavepreparedsince
1969onthisaspectoftheCaliforniaDepartmentofHealths
effortsinpreventivemedicineAbriefreviewofrecenthuman
encephalitiscasesequinecasesandvirusesdetectedinmos
quitopoolsisgiveninTable1andillustratesthescopeofsur
veillanceactivitiesinthestateThefortunatetrendwehave
seeninthepastdecadetohavingonlyrareornocasesofar
boviralencephalitiswasagainseenin1977Table2butthe
reservoirsofviralactivityandthethreatofpossiblerecurrence
ofepidemicspersistrequiringcontinuedvigilanceandcontrol
efforts

During1977atleast316patientsinCaliforniaweretested
forwesternequineencephalomyelitisWEEandStLouis
encephalitisSLEaswellasformorecommoncausesofen
cephalitisbytheStateViralandRickettsialDiseaseLabora
toryVRDLandvariousCountyHealthDepartmentvirus
laboratoriesTable3Weincludethesedataannuallytoshow
theextentofsurveillanceforhumandiseaseandtoencourage
greatereffortsinthisregardAsusualthemajorityofthese
caseswerefoundtobecausedbyviralorbacterialagentsother
thanarbovirusesorthecausecouldnotbedeterminedAsub
sampleofserafrom141patientswillbefurthertestedinDr
WCReeveslaboratorythe13thyearforthisspecialstudy
toseeifanyofadozenothermosquitobornvirusesknownto
occurinthestatebesidesWEEandSLEvirusesmightbecaus
inghumandiseaseTherewereonly12humanbrainsamples

1ViralandRickettsialDiseaseLabandInfectiousDiseaseSection
2VectorandWasteManagementSection
3VeterinaryPublicHealthUnitinfectiousDiseaseSection

Table1ArbovirussurveillanceactivitiesandresultsbytheCaliforniaStateDepartmentofHealth

1971 1972

Suspecthumancasesof 620 729

encephalitismeningitis
testedserologically

SLE 3 5

WEE 3 3

VEE 0 2

Suspectequinecases 145 68

ofencephalitistested
serologically

WEE 16 1

Numberofmosquito 1784 6336
poolstested

WEE 16 42

SLE 6 64

Other 43 74

Total 65 180

Outofstatecontraction

fromfatalcasesofencephalitiswhichweresubmittedforin
oculationintosucklingmiceandnoneyieldedarboviruses

Only1caseofSLEwasfoundduring1977a42yearold
womanresidinginSanBernardinoCountywhomostlikely
acquiredinfectionwhilefishingandvacationingattheSalton
SeanearNilandImperialCountyonJuly1617Shehadalso
spenttheJuly4weekendnearLakeHenshawintheCleveland
NationalForestareaofSanDiegoCountywhereshewas
bittenbymosquitoesShebecameillJuly23andwashospit
alizedwithlethargychillsfeverthendisorientationandcon
fusionHighfeverandacomapersistingforatwoweekperiod
followedbutrecoverywaseventuallycompleteandshewas
dischargedfromthehospitalAugust5subsequentlymoving
toLouisianaSerologictestsconfirmedthediagnosisofSt
Louisencephalitis 3serumsampleswereavailabletaken
August1August12andOctober31Thecomplementfixing
CFantibodytiterswere14116and132hemagglutina
tioninhibitionHAItiterswere11601640and1160in
directfluorescentantibodyIFAtiterswere11281512
and1512andplaquereductionneutralizationPRNTtiters
were1204814096and1256repeattestresultswere
12048116384and1512Thefallintiterinthethird
serumbyboththeHAIandPRNTtestswasunexpectedbut
wasapparentlyduetothelongintervalbetweenthetwocon
valescentspecimensFiveotherpersons2fromTehama
County1eachfromButteSacramentoandSantaBarbara
CountieswerefoundtohavestationarylevelsofSLEanti
bodybutnorelationshiptotheircurrentillnessescouldbe
demonstratedOne10yearoldboyfromOrangeCountysus
pectedclinicallyofhavingCaliforniaencephalitisvirusCEV

1973 1974 1975 1976 1977

1037 643 583 455 316

5

0

0

1 2

0 0 0

0 0 0

56 61 40

2 2 0

4838 1690 1002

97

75

109

281

10

4

2

38

44

0

0

0

0

35 31

0 1

1273 836

0

10

12

22

1

0

0

19

6

19

44



Table2Humancasesofarthropodborneencephalitis
California19501977

Year Total WEE SLE Deaths

1950 115 88

1951 55 22

1952 420 375

1953 36 14

1954 121 22

1955 9 6

1956 21 14

1957 26 3

1958 53 37

1959 42 2

1960 13

1961 10 2

1962 21 5

1963 15 3

1964 12 10

1965 10 9 1

1966 17 9 8

1967 15 7 8

1968 15 11 4

1969 5 5

1970 2 2

1971 5 3 2

1972 8 3 5

1973 5 5

1974

1975

1976 3 3

1977 1 1

69 21WEE1SLE
33

45 10 9WEE1SLE
22 1SLE
99 2SLE

3

7

23 1SLE
16

40 1SLE

1 12

8 1WEE
16 1SLE
12

2

Inaddition1caseofVEEconfirmedintravelerto
Mexico

Inaddition2casesofVEEconfirmedintravelersto
Mexico

1caseofSLEcontractedinTexas

1caseofSLEcontractedinTexas1caseinIllinois

diseasewasfoundtohaveCEVHAIantibodytitersrising
from110to120butIFAandCFtiterswerenegative
18sothesignificanceofthisisuncertainItisofinterest
howeverthatastrainofCEVgroupviruswasisolatedthis
yearfromInyoCountyseefollowing

NohumancasesofWEEweredetectedduring1977There
were31suspectcasesofencephalitisinequineswhichwerere
portedtotheDepartmentfrom17countiesbutonlyone
casecouldbeprovenduetoWEEvirusTable4Thiswasa
1zyearoldunvaccinatedcoltfromaranchsituatedinboth
RiversideCountyCaliforniaandYumaCountyArizonaThe
coltwaslocatedontheArizonasideoftheborderatthetime

illnessoccurredTheWEECFantibodytiterrosefrom116
to164andtheWEEIFAantibodytiterrosefrom18to
1128Of16equinebrainsamplessubmittedfromfatalcases
ofencephalitisinvariouscountiesandinoculatedintosuck
lingmicenoneyieldedarboviruses
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Atotalof836mosquitopoolsincluding33649mosqui
toeswerecollectedandtestedinsucklingmiceduringthe
yearTables5and6Thegreatesteffortagainwasdirectedto
SouthernCaliforniacountiesashasbeenusualinrecentyears
inlargepartduetothespecialinterestofHarveyMagyandco
workersindevelopingabetterunderstandingofarbovirus
ecologyinthispreviouslylittlestudiedregionofthestate
DiversionofotherStateVectorControlspecialiststobubonic
plaguesurveillanceandcontrolactivitiesplustheexpectation
thatdroughtwouldhelpstopmosquitoandvirusactivityin
CentralandNorthernCalifornialimitedtheeffortelsewhere
inthestate

ThevirusesisolatedfrommosquitopoolsTable7includ
edWEE19Turlock13SLE6HartPark5andCEV
group1ThisisthefirstCEVgroupviruswehaveisolated
since1973andthefirstWEEvirussince1974Howeversince
collectingsitesandintensityofeffortvaryfromyeartoyear
nofirminterpretationorindicationoftrendscanbemade
fromresultsofourgeneralsurveillance

Apilotstudyofoneflockof30chickensHMagyandco
workersnearElCentroImperialCountyshowedSLEsero
conversionfor1chickenbyMay5andforasecondchicken
byAugust8butnoseroconversionsforWEEvirusPRNT
method

InadditiontotheStatestudiestheindependentbutcol
laborativeinvestigationsbyDrWCReevesandcoworkers
showedserologicevidenceforavianinfectionsbyTurlock
virusinSacramentoValleyandKernCountystudyareasbut
noevidenceforSLEorWEEvirusactivityThestudiesbyDr
TelfordWorkandcoworkersinImperialCountystudysites
confirmedbothWEEandSLEactivityashasbeenusualin
thisdifferentenvironmentforsomeyearsDetailsofthese
findingswillbeavailableintheirannualprogressreportsor
publishedpapers

Therewasspecialinterestindengueduring1977because
oflargeoutbreaksintheCaribbeanPacificandSouthEast
AsianregionsEightcasesofdengueinCaliforniansexposed
duringtravelwereverifiedbyserologictestsIFACFand
PRNT5fromJamaica1fromPuertoRico1fromTahiti
and1fromthePhilippinesMorecasesundoubtedlyoccurred
butspecimenswerenotsubmittedDenguetype1appearedto
betheinfectingserotypeinall8casesbasedonspecific
plaguereductionneutralizationtestsofthepatientsserum
samplesThisisthefirstoutbreakbydenguetype1virus
documentedfortheWesternHemispherealthoughprevious
onesaresuspectedfromserologicsurveysOutbreaksdueto
denguetypes2and3haveoccurredpreviouslyAedesaegypti
isnotknowntooccurinCaliforniabutdoesoccurinatleast
10Southeasternstatesandthepossibilityoflocaltransmis
sionofdenguevirusestherehasbeenaconcern

TheusualsurveillanceforColoradotickfeverCTFreveal
ed10casesduring19778fromexposureinknownendemic
areasofNortheasternCalifornia1fromIdahoand1appar
entlyfromColorado

Plansforsurveillanceforarbovirusdiseaseduring1978are
similarasforpreviousyearsTheevidenceforpersistentreser
voirsofatleast4virusesofpublichealthimportanceandthe
unpredictabilityofclimaticandotherecologicfactorswhich
influencetheirpotentialforcausingepidemicsshowtheneed
forcontinuingsuchsurveillanceandmaintainingcontrol
efforts



Table3HumanstestedserologicallyformosquitobornearbovirusdiseasebytheViralandRickettsialDiseaseLaboratory
CaliforniaStateDepartmentofHealthandbyCountyHealthDepartmentlaboratoriesbycountyofresidenceandmonthof
illnessonsetCalifornia1977

County

Alameda

Berkeley
Butte

Colusa
ElDorado
Fresno
Humboldt

Imperial
Inyo
Kern

Kings 2

Lake 1

LosAngeles 16

Marin 10

Mendocino 4

Merced 4

Modoc 1

Monterey 1

Napa 2

Orange 2

Placer 5
Riverside 4

Sacramento 17

SanBernardino 1

SanDiego 81

SanFrancisco 12

SanJoaquin 18

SanLuisObispo 9

SantaBarbara 1

SantaClara 7

SantaCruz 11

Totals Jan Feb March April May June July Aug Sept Oct Nov Dec Unknown

2 1 1
9 3 1 2 1 1
5 2 1
1

15 1 1 1 4 2 4 2
4 2 1 1

25 1 7 11 4
2

1
3 1 2

1

1

Someorallseratestedbycountyhealthdepartmentlaboratory

1 2 1 1
2 1
1 2 8 3 3

1
8 5 10 17 18 11 1
1 1 2 1
1 5 2 3 3 2

4 1 2 1 1
1

2 3
1 4 1

ACKNOWLEDGMENTTheassistanceandcooperationof
manystaffmembersoftheViralandRickettsialDisease
LaboratorytheVectorControlSectionandothersinthe
CaliforniaStateDepartmentofHealthaswellasoflocalmos
quitoabatementdistrictstheCaliforniaStateDepartmentof
FoodandAgricultureandotherlocalcountyandstateor
federalagenciesincarryingoutthesurveillanceprogramare
gratefullyacknowledged
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1

1 1

1

1

2
1

2

2
1

1

1
3 3 5 1 2 1 1

1 3 2 1 1 2
1 1 1 1

1 3

1

1

1

6
3

2

3

Shasta 6 1 2 2 1
Solano 1 1
Sonoma 8 1 3 1 2 1
Stanislaus 3 1 1 1
Sutter 2 1 1
Tehama 7 1 1 2 3
Ventura 5 1 1 2 1
Yolo 6 2 1 1 2
Yuba 1 1 1
Unknown 1 1 1
TOTALS 316 2 2 2 8 27 43 55 63 44 25 7 38



Table4SuspectedclinicalcasesofarbovirusencephalitisinequinesbycountyandmonthforCalifoinia1977

Undetermined
COUNTY Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec orNotTested Totals
Totals 2 2 1 5 6 6 1 1 3 2 2 31

Alameda 1 1
Amador 1 1
Fresno 2 1 3
Kern 1 1 1 1 1 5
Kings 1 1

Lake 1 1
LosAngeles 1 1
Orange 1 1
Placer 1 1
Riverside 3 1 1 1 6

SanJoaquin 1 1
SantaBarbara 1 1 2
SantaClara 1 1
Shasta 1 1
Tehama 1 1 2

Tulare 1 1 2
Tuolumne 1 1

alnadequateserumspecimensavailablefortesting
bComplementfixationtests wereperformedonallserumspecimenssubmittedandvirusisolationtechniqueswereattemptedonallbrainspeci

mensbytheViralandRickettsialDiseaseLaboratoryCaliforniaDepartmentofHealth

cApositivecaseofWEEina1hyearoldcoltinYumaCountyArizonaonsetJuly11CFantibody onbloodserumtakenJuly19was116
secondbloodsampletakenNovember1was164NohistoryofvaccinationThecoltbelongstoaranchlocatedinbothRiversideCounty
CaliforniaandYumaCountyArizonaitwasontheArizonasideatthetimeinfectionwasacquired

Table5NumberofmosquitoespoolstestedbyspeciesandcountybytheViralandRickettsialDiseaseLaboratory
CaliforniaStateDepartmentofHealth1977

Culex Culex CulexpipiensCulex Culiseta Culiseta Aedes Aedes Aedes
County tarsalis erythrothorax complex peas inornata incidens vexans dorsalis melanimonTOTALS

Butte 2345 2345
Colusa 164833 164833
Glenn 118924 118924
Humboldt 502 583 311 1396
Imperial 70723 2638 1327 110238
Inyo 31512 51915 417 31 31 30511 118647
Kern 56512 51 57013
Kings 140530 140530
LosAngeles 72

72
Madera 1303

1303
Merced 953

953
Orange 632 50 1 1133
Riverside 7806194 57019 13410 32142414 111 8977239
SanBernardino 407893 1445 21 1 51 43513 4683113
SanDiego 111738 308464 6 1 101 61 4223105
Shasta 50 1

50 1
Sutter 105122

105122
Tehama 1503

1503
Tulare 251

25 1
Yolo 67214

67214
Yuba 99322

99322
MojaveAZ 286261 2826 314467
YumaAZ 97923 88419 186342

TOTALS 24786593 5514131176153 42250123 31 71719203 30511 33649836
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Table6NumberofmosquitoespoolstestedbyspeciesandmonthbytheViralandRickettsialDiseaseLaboratory
CaliforniaStateDepartmentofHealth1977

Species April May June July August Sept Oct Nov TOTALS

Culex

tarsalis 79722 4829112 381581 46241114413117 278868 279565 72517 24786593

erythrothorax 1035 140430 51912 108326 91824 103723 45011 5514131

pipienscomplex 52 1317 937 1053 142734 176153

peus 10 1 321 42 2

Culiseta

inornata 31 1 52 365 726 3579 50123
incidens 31 3 1

Aedes

vexans 2677 321 501 2756 501 433 71719
dorsalis 6 1 111 31 203
melanimon 1315 1746 30511

TOTALS 90529 6641157 439895 58871475861159 4088104478711910822633649836

Table7Viralisolatesfrommosquitopoolsduring1977bytheViralandRickettsialDiseaseLaboratoryCaliforniaState
DepartmentofHealth

Mosquito Date Noof Virus

poolno County Place Collected Species Mosquitoes Isolated

RV1233 Riverside Blythe May11 Culextarsalis 14 Turlock

SB0461 SanBernardino Needles May24 Culextarsalis 50 WEE

SB0472 SanBernardino Needles May24 Culextarsalis 50 Turlock

1306 Riverside Norco June20 Culextarsalis 50 HartPa11

V22726 Yuba Wheatland June22 Culextarsalis 50 Turlock

V22727 Yuba Wheatland June22 Culextarsalis 50 HartPark

V22728 Yuba Wheatland June22 Culextarsalis 48 HartPark
SB0515 SanBernardino Needles June30 Culextarsalis 50 Turlock

SB0529 MojaveAZ BermudaCity June30 Culextarsalis 50 WEE

SB0532 MojaveAZ BermudaCity June30 Culextarsalis 50 WEE

SB0534 MojaveAZ BermudaCity June30 Culextarsalis 50 WEE

SB0540 MojaveAZ BermudaCity June30 Culextarsalis 50 WEE

SB0545 MojaveAZ BermudaCity June30 Culextarsalis 50 WEE

V22730 Sutter Sutter July6 Culextarsalis 50 HartPark

V22733 Sutter Sutter July6 Culextarsalis 50 Turlock

V22734 Sutter Sutter July6 Culextarsalis 50 Turlock

V22735 Sutter Sutter July6 Culextarsalis 50 Turlock

V22749 Yuba Marysville July6 Culextarsalis 50 HartPark
V22750 Yuba Marysville July6 Culextarsalis 50 Turlock

IV0628 Imperial Calexico July12 Culextarsalis 50 WEE

IV0629 Imperial Calexico July12 Culextarsalis 50 WEE

SB0567 SanBernardino Needles July27 Culextarsalis 50 WEE

SB0572 SanBernardino Needles July27 Culextarsalis 10 WEE

V11520 Tehama WoodsonBr August15 Culextarsalis 50 Turlock

1V1026 Imperial Bard August22 Culextarsalis 35 SLE

1V1027 Imperial Bard August22 Culexerythrothorax 14 WEE

AZ0151 YumaAZ Yuma August22 Culextarsalis 33 SLE

AZ0156 YumaAZ Yuma August22 Culexerythrothorax 50 SLE

AZ0158 YumaAZ Yuma August22 Culextarsalis 28 SLE

IN0005 Inyo Bishop August24 Aedesmelanimon 43 CEVgroup

SB0577 MojaveAZ BermudaCity August29 Culextarsalis 50 WEE

SB0578 MojaveAZ BermudaCity August29 Culextarsalis 18 WEE

SB0580 MojaveAZ BermudaCity August29 Aedesvexans 50 WEE

SB0581 MojaveAZ BermudaCity August29 Aedesvexans 50 WEE
SB0584 SanBernardino Needles August29 Culextarsalis 50 WEE

SB0586 SanBernardino Needles August29 Culextarsalis 50 WEE

SB0587 SanBernardino Needles August29 Culextarsalis 50 WEE

SB0591 SanBernardino Needles August29 Culextarsalis 26 SLE

SB0597 SanBernardino Needles September21 Aedesvexans 50 WEE

RV1459 Riverside Mecca October19 Culextarsalis 50 SLE
RV1465 Riverside Mecca November16 Culextarsalis 50 Turlock

RV1466 Riverside Mecca November16 Culextarsalis 50 Turlock
RV1467 Riverside Mecca November16 Culextarsalis 50 Turlock

RV1483 Riverside Mecca November16 Culextarsalis 50 Turlock
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THESUDDENRISEOFDOGHEARTWORMDIROFILARIAIMMITIS

TOASERIOUSPESTLEVELINSANMATEOCOUNTY

INTRODUCTIONDogheartwormDirofilariaimmitisa
seriousdiseaseofcaninesiscommontotheAtlanticandGulf
CoaststatesandisnowconsideredtobecommonintheGreat
LakesandNewEnglandareasThisfilarialdiseaseisamajor
veterinaryproblemwhichisvectoredbymosquitoesand
thereforeshouldbeofconcerntoallvectorcontrolagencies
andtheirpersonnelThediseaseisnotnewtoCalifornianorto
SanMateoCountybutthelargenumberofcasesreported
fromwithinourDistrictduring1977wasunexpectedAta
DogHeartwormWorkshopinOctober1977DrClarenceJ
WeinmannAssociateProfessorofParasitologyUniversityof
CaliforniaatBerkeleystatedthathefeltthediseasewasdefi
nitelyontheincreaseinCaliforniaHoweverDrRonaldF
Jacksonaveterinarianwhoisaninternationallyrecognized
authorityoncanineheartwormandPresidentoftheAmerican
HeartwormSocietystatedinaJuly1977publicationthatthe
FarWestisstillfreefromthediseasewiththepossibleexcep
tionoftheSacramentoValleyinCalifornia

DISCUSSIONThecausativeagentofdogheartwormisa
nematodeinthefamilyFilariidaeThewormlivesprimarilyin
theheartandpulmonarycirculatorysystemofthedogThe
lifecycleismosquitodogmosquitoThemicrofilariacannot
completeitslifecyclewithoutfirstpassingthroughtheinter
mediatehostthemosquitoThemicrofilariadevelopswithin
themosquitotobecomeaninfectivelarvawhichmaybecome
thesourceofanewinfectioninhealthydogsorpossiblyrein
fectionofanimalsthatarecurrentlyinflictedwiththedisease
Theinfectivestagelarvaeburrowintothedogsskinandgo
throughadevelopmentprocessinthetissuethenpenetrate
bloodvesselsandmoveontotheheartwhereeventually
microfilariaeareproducedAtthistimethedogmaybecome
asourforperpetuatingthedisease

CASESNormallytheSanMateoCountyMosquitoAbate
mentDistrictreceivesconfirmationofoneortwocasesofdog
heartwormannuallyHoweverthepicturechangeddrastically
duringthesummerof1977Thediseasereachedanepizootic
levelaccordingtoalocalveterinarianwhoexaminedmore
thantwohundredanimalsfromtheLosTrancosWoodsarea

ofSouthernSanMateoCountyBecausethevectorisamos
quitoouragencybecameinvolvedintheproblemthroughthe
cooperationofthePortolaValleyAnimalClinicMeetings
wereheldwithoneoftheveterinarianstoreviewtheetiology
ofthediseaseinthisareaItwasdeterminedthatnoneofthe

positiveanimalshadbeenoutofthestatenorhadtraveled
farfromtheirhomesDrJohnSchulteaveterinarianwhohas
practicedsevenyearsinthiscommunitywasnotabletodocu
mentapriorhistoryofthisdiseaseexceptforoccasionalcases
introducedfromoutofstateanimalsSeveralotherveterinar
iansintheareawerecontactedinregardtotheincidenceof
thediseasePositivecaseswerereportedonlyinanimalsfrom
LosTrancosWoodsToobtaincompleteandaccuraterecords
isdifficultbutIestimateconservativelythatfiftypositive
caseswerediagnosedintheareain1977Thefirstcasewas
diagnosedfromananimalwhichwasobviouslyclinicallyill
FortunatelyDrSchultehadgainedexperiencewithdog
heartworminHawaiiandwaswellacquaintedwithitssymp

CharlesPHansen

SanMateoCountyMosquitoAbatementDistrict
1351RollinsRoadBurlingameCalifornia94010
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tomsfrequentlymisidentifiedwithcardiacorpulmonary
problemsThroughthecooperativeeffortofthePeninsula
VeterinarianMedicalAssociationconcerneddogownersand
ouragencytheentirepopulaceofLosTrancosWoodsbecame
informedoftheimportanceofhavingtheiranimalschecked
annuallyforheartwormThismountainsidecommunity
nestledinthewoodsisknowntobeanareaofhighincidence
ofthetreeholemosquitoAedessierrensisalongwithseveral
CuexandCulisetaspeciesAlthoughthevectorsofthisdisease
havenotbeendeterminedinourareaatleasttwelvespecies
havebeenimplicatedinthetransmissionofheartwormdisease
statewide

DISTRICTROLEIbelievethatasVectorControlSpe
cialiststhereareseveralfactswithwhichweshouldacquaint
ourselvesDogheartwormdiseaserarelyaffectshumanbeings
directlybutindirectlycausessignificantemotionalandfinan
cialproblemsSincepetsfrequentlyreceiveaplaceofhonorin
theirhomesIconsideritourresponsibilitytoacquaintour
selveswithallaspectsofthisdiseasesowecandealintelligent
lyinsomecasescompassionatelywiththepublicIsuggest
thefollowingproceduralstepsbeadoptedaswaystohelp
arrestorstopthespreadofthisdisease
1Developapubliceducationandawarenessprogramasa

communityservicefortheconcernedpublicseekinginfor
mationVeterinariansarefrequentlyinadequatelyinform
edastomosquitoabatementpracticesthereforeasre
sponsiblevectorcontrolagenciesweshouldbeprepared
toanswerquestionsrelatingtothevectorsuchasmosqui
tobehaviorbitinghabitsbreedingsourcesandseasonal
occurrenceIfweareabletoprovidereliableinformation
topetownerswedoavaluableservicetothecommunity
andenhanceourownpublicimageasacompetentvector
controlagency

2DevelopanactiverelationshipwithlocalVeterinarian
Associationsandpromoteanongoingdialogabouta
problemwhichconcernsusallThiscommunicationwill
keepbothprofessionsinformedaboutthecurrentstatus
ofthediseaseandmosquitopopulations

3Suppressmosquitopopulationsinareaswherethedisease
isprevalentFieldpersonnelmayhavetoacceleratethe
surveillanceprogramtoinsureahigherlevelofcontrolin
theseendemicdiseaseareas

4Delineateknownboundarylinesandmapthespreadof
thediseaseThisinformationisimportantfortheCerti
fiedTechnicianstouseinmountingathoroughsurveil
lanceandabatementprogram

5Encouragepetownerstohavetheirdogscheckedsemi
annuallyfordogheartworm

6DeterminevectorstransmittingthediseaseThisisex
tremelydifficultandwillrequireprofessionalassistance
fromtheStateDepartmentofHealthandorlocaluniver



sitieswhohavespecialistsabletomakeaccuratedeter
minationsAspeciescompositionsurveyshouldbecon
ductedandseasonaloccurrencerecorded

7Designandsetupasurveillanceprogramtodeterminethe
incidenceandpopulationleveloflarvalandadultmosqui
toesIdeallycontrolprogramswillreducethemosquito
incidencebelowatransmissionlevel

8Advisepetownersonwaystoprotecttheiranimalfrom
unnecessaryexposuretomosquitoessuchasscreening
outdoorsleepingquartersnotallowinganimalstorun
looseusingrepellentsandeliminatingmosquitobreeding
sources

9TogetherwithothermosquitocontrolagenciesinCalifor
niadevelopacceptablestandardizedguidelinestoinsure

VECTORPREVENTIONTHROUGHTHEPLANNINGPROCESS

Wehaveenteredaneraofpublicconcernoverthegovern
mentalexpenditureoftaxmoniesThisconcernhasaffected
andwillcontinuetoaffectmosquitoandvectorcontrolpro
gramsThepublicistakingahardlookatgovernmentaleffic
iencyRegardlessofthepassageofthenowfamousJarvis
GannInitiativeinJuneagenciesshouldfacetherealitythat
itwillbecomehardertojustifyprogramsthatdonotmakeef
ficientuseoftaxgeneratedmonies

Whenjudgedinthislightithasbecomeobviousthatmos
quitoandvectorcontrolagenciescannolongerfightdefensive
battlesgeneratedbyothergovernmentalentititesIthasbe
cometoocostlyintermsofstaffmaterialsandtimeMos
quitoandvectorcontrolagenciesmusttaketheoffensive
Suchagenciesmustnowbepreparedtoapplypressureinareas
wherecontrolproblemscanbepreventedbeforetheyoccur
Thispressureshouldbebroughttobearontheessentially
politicalrealmoftheplanningprocess whereverthedeci

sionsaremadeonlandusechangessubdivisionsandpublic
projectsMosquitoandvectorcontrolagenciesmustbepre
paredtomakeuseoftheexistingavenuesforinputintothis
processieprojectreviewandenvironmentalimpactanaly

DaleSanders

ContraCostaCountyPlanningDepartment
MartinezCalifornia94553
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thattheproblemisapproachedinaconsistentmanner
andthataccurateinformationisdisseminatedtothe

public

10Requestthatgrantmoneyorresearchfundssupportfur
therresearchonthisdisease

CONCLUSIONDogheartwormdiseaseisspreadingand
couldpotentiallyreachepizooticproportionsVeterinarians
dogtrainerskennelassociationsanddogownersarenaturally
veryconcernedandwanttopreventfurtherspreadofheart
wormdiseasefromendemicareasAsvectorcontrolagencies
wehaveanimportantroleandadefiniteresponsibilityto
addressthisveryrealandunfortunatelygrowingproblemin
CalifonriaAnactiveinvolvementatthistimecouldgreatly
enhanceourpublicimage

sisSomeoftheseavenueshavebeensuccessfullyutilizedby
controlagenciesThekeytosuccessintheplanningprocessis
understandinghowaparticulargovernmentalsystemworks
andhavingimpactatkeypointsintheprocessGenerally
planningagenciesareasunderfundedandunderstaffedas
mosquitoandvectorcontrolagenciesOftenthestaffsare
doingasmuchastheycanObtainingrecognitionandthe
attentionofthedecisionmakersboardscouncilsandcom
missionsisessentialinordertoaltertheplanningagencys
prioritiestomoreadequatelyreflecttheneedsandresponsibil
itiesofthecontrolagencyInshortmosquitoandvectorcon
trolagenciesshouldtakeapositionthatcitizensgroupshave
founduseful tomaketheirpresenceknownandfelt

Historicallycontrolagencieshavetakenalowprofileap
proachtodoingbusinessIfthedecisionmakercanbemadeto
understandthattaxdollarscanbesavedthroughamoreeffic
ientinteractionbetweenmosquitoandvectorcontrolagencies
andplanningagenciesyouwillgettheirattentionThiscan
onlybeaccomplishedthroughamorevigorousandaggressive
approachtomosquitoandvectorcontrolpreventionandless
relianceonthehistoricallydefensiveattemptstocontrolprob
lemsaftertheyhavebeencreated



SOURCEEVOLUTIONANDPREVENTIVEPLANNINGINAN

URBANVECTORCONTROLDISTRICT

WhenourDistrictwasformedsixtytwoyearsagowehad
extensivesaltmarshesandthemosquitoestogowiththem
Theproblemsweresoextremeastoseverelylimitany
attemptstoresidecomfortablyintheareaTodaytheacresof
saltmarshremainingintheDistrictcanbecountedonone
handyetwearestillconfrontedwithyearroundmosquito
problemsNowwhenourCertifiedTechniciansgointothe
fieldtheydontseekoutmarshvegetationbutrathersome
thingmoreconcreteandImeanthatliterally
Imtalkingaboutthedevelopersconcreteandthemulti

tudeofnewsourcesthathavebeencreatedandtowhichmos
quitoesandotheraquaticinsectpestshavesuccessfullyadapt
ed

BeforetalkinganyfurtheraboutthesenewproblemsI
wouldliketogiveyouabriefbackgroundreviewconcerning
ourDistrictsmosquitocontrolphilosophyFouryearsago
twothingsbroughtaboutaratherextremechangeinourcon
trolapproachOnewasthemanifestationofhighchemicalre
sistanceinourCulexpipienspopulationaswellasevidenceof
levelsapproachingresistanceinseveralotherspeciesTheother
factorwasthedeterminationbytheDistrictstaffthatchem
icalswerenotenvironmentallyoreconomicallypracticaland
thatalternativecontrolmeasuresshouldbeutilizedWesetan
ongoingobjectiveoftheprogressivereductionoftheamounts
ofchemicalsusedforcontrolWehopedtoaccomplishthis
throughareaffirmationandemploymentoftheprincipalsof
integratedcontrolorIntegratedPestManagementIPMas
ithasbecomeknownWhilewewereabletodrasticallycurtail
ouruseoftheorganophosphatesandatthesametimenot
havingtoincreaseouruseoflarvicidaloilsitbecamereadily
apparentthatthepaceofoursourcereductionelimination
wasfarbelowthatoftheplannerdeveloperssourcecreation
Thenextlogicalstepwastoattempttopreventthesesources
frombeingcreatedandthebestwaytoaccomplishthiswasby
earlyplanninginputtothepermittingagenciesinourarea

Weenteredtheplanningprocessthroughthelocalofficeof
theUnitedStatesArmyCorpsofEngineerspublicnotice
systemThisturnedouttobeamistakeinthatinmanycases
bythetimeaprojectwenttopublicnoticetheplanningpro
cesshadbeeninmotionforseveralyearsanddeveloperswere
reluctanttoamendtheirplansatthatpoint

Atthistimewewenttothefirstagencyadeveloperwould
contactinformulatinghisplans themunicipalitywhere
theprojectwastobebuiltOurhighpriorityareasoccuralong

CharlesHDill

SanMateoCountyMosquitoAbatementDistrict
1351RollinsRoadBurlingameCalifornia94010
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theBayforreasonsthatwillbeevidentfromtheslidesshown
attheendofmytalkandsowehaveconcentratedourefforts
inthosecitieswhichfronttheBayWemadecontactwith
theirplanningdepartmentsanddepartmentsofpublicworks
andrequestednotificationofpendingprojectsandtheoppor
tunitytoprovideinputofapreventivenatureOurinitialcon
tactsproducedmixedresultsOurlargestcityhasresponded
beyondexpectationsInsomeinstancesthiscitysplanning
departmenthasheldanapplicantspermitinabeyanceuntil
theSanMateoCountyMosquitoAbatementDistrictscon
cernshadbeenaddressedandstepsadequatelytakenbythe
applicanttopreventthecreationofpotentialsourcesOnthe
otherhandsomecontactedcitieshaveneveracknowledgedour
requestsormadeanycontactsubsequenttoourrequestThis
isdueinparttotheirnottakingusseriouslyMosquitoabate
menthasmaintainedsuchalowprofileinrecentyearsthat
mostothergovernmentalagenciesconsiderusanonentity
Andanotherreasonwevefailedsofarwithsomecitiesisthat

wehavenotputtogetheraformalcohesivepreventiveplan
ningprogramWevebeeninthedefensivepositionoftryingto
provideinputtoprojectsthatareneartheendoftheplanning
permittingprocessandthisrequiresconsiderablymoretime
thanattheidealconceptualstageWeareintheprocessofde
signinganeducationalprogramtoincreaselocalmunicipalin
volvementandcooperationbyoutliningtheirroleandrespon
sibilityinthisvaluableandessentialprocessofsourcepre
vention

Althoughtheslidesandprojectsjustgivenshouldhave
shownwhypreventiveplanningisvaluableIhavebeenasked
toanswerthequestionIsyourprogrameffective Thisis

hardtosayasnoneoftheprojectswevecommentedonhave
asyetturnedashovelfulofdirtIfeffectivenesscanbemea
suredbytheacceptanceonpaperofourproposedchanges
thenIwouldsayweareveryeffectiveIneveryinstancewhere
wehavehadinputeitherthefinaldraftenvironmentaldocu
menthasourcommentsincludedtogetherwithappropriate
assurancesthatcorrectionwilloccurortheDistrictisin

receiptofaletterfromthedeveloperoutliningthecorrective
actionstheywilltaketopreventpotentialsourcesUntilactual
workbeginsandwecancarryoutfieldinspectionswecan
onlyassumethesepaperchangesaremadeingoodfaithIn
anycasethisprogramofpreventiveplanningisapositivestep
andonethatwefeelcouldrealizegreateconomicandenviron
mentalbenefitstothetaxpayersinourDistrict



PLANNINGFORTHEPREVENTIONOFVECTORSATTHELOCALLEVEL

Thebasicpremiseduringtheplanningstagesofcommunity
developmentistheconclusionthatvectorsourcescanbeelimi
natedorreducedThisisaccomplishedthroughpropersolid
wastewaterandharboragemanagementItismostimportant
thatvectoreliminationathealthorpestlevelsbedistinguished
fromtotalelimination

GoalsandobjectivesneedtobestatedThevectorpopula
tionsizewhichwhenexceededbecomeseitheranuisanceor

ofpublichealthsignificancemustbeclearlydefined
Environmentalfactorswhichaffectthequantityofvectors

producedfromasourcemustbecategorizedandenumerated
forallconcernedQualitiesofphysicalconstructionmaking
possibleeconomicenvironmentalmanagementneedtobe
clearlystated

FailureswillundoubtedlyoccurHowevertheseshouldbe
lookeduponasopportunitiesfromwhichtolearnTheymay
presentnewapproachesortheneedforarestatementofour
goalsandobjectives

PlanningforvectorpreventionisnotnewtoCMVCAmem
bersIn1955JohnRuddockoftheLosAngelesHealthDe
partmentstatedhisconcernoverthenumberofnewhousing
tractsinthecitycausingnewhabitatsduetogradingand
fillingofcertainareasJackHKimball1954Highlightsofthe
OrangeCountyMosquitoAbatementDistrictstatedAnim
portantmosquitocontrolproblemhasrapidlydevelopedwith
intheCountybytheconstructionofover1000subdivisions
withintheCountyduring1954Manysmallsourceshavebeen
createdbyinstallationofopendrainagechannelsineasements
parallelingbackyardpropertylinesIn1970HowardGreen
fieldwouldhavechangedthetitleofhispaperfromDistrict
ActivitiesandRelationshiptoVariousJurisdictionstothe
MythofCooperativeRelationshipwithVariousJurisdic
tions

TheOrangeCountyVectorControlDistricthastaken
anotherstabattheproblemofcooperationwithvarious
agenciesforvectorpreventionThishasbeenundertakenby
diversificationofresourcesandapproachesthroughthefollow
ingfunctions

Thedailycontactofpersonsrequestingservicebytech
nicianstrainedincollectinginformationforusebythe
technicalstaffprovidesregularremindersofenviron
mentalchangetothepublicAcomprehensiveeduca
tionalprogramconductedingradeschoolsbytheuseof

RoyEEastwood

OrangeCountyVectorControlDistrict
PostOfficeBox87SantaAnaCalifornia92702
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DistrictfurnishedtrainingaidsTheEducationalCo
ordinatorsprograminvolvingallCountyHighSchool
FFAClassestrainingstudentsinvectormanagement
asitpertainstoagricultureAssistingschooldistrictsin
preparationofplansfornewagriculturefacilitiesand
environmentalrecyclingprojects

Solicitingtheaidofcountyandcityplanningpersonnel
Presentationsaremadetothesepeoplewhichmake
themawareofenvironmentalconditionscreatingvector
problemsSolutionstotheseproblemsarepresentedA
requestismadeofeachcityandthecountytoforward
EnvironmentalImpactReportsUsePermitsandDem
olitionPermitstothisDistrictforreviewandrecom
mendations

Acceptingthetaskassolidwasteenforcementagency
concerningagriculturalwasteThisallowsinputinto
agriculturalwastedisposalplanningaswellasinputinto
allothersolidwastedisposalandorutilizationwhich
mayconcernvectorprevention

Successofapreventiveprogramisdifficulttomeasure
Whenanewpotentialsourceofvectorsdoesnotcreateaprob
lemcanweproveitisduetooureffortsofpreventingvector
production

WaterDistrictsprofessfullcooperationinmeetingsandfail
inpracticeAproblemcommontootherentitiesCitieswill
sendplansforreviewbytheVectorControlDistrictifallof
theirstaffareinformedofourneedswhichisusuallynotthe
caseHowardGreenfieldsstatementconcerningthemythof
cooperationistruealltoooften

Whenthedecisionmustbemadetoprovidewaterhousing
solidwastedisposaletcforamillionormorepeoplethecon
trolofpotentialvectorsisnotsoimportanttotheplannersof
ourcommunitiesespeciallywhenthevectorsareonlypests

RuddockJohn1955
HealthDepartment
Assoc2313233

KimballJackH1955
AbatementDistrict

GreenfieldHowardR
variousjurisdictions

REFERENCESCITED
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MOSQUITOPREVENTIONPLANNINGWITHTHEREGIONALAGENCIES

OFALAMEDACOUNTY

FredCRoberts

AlamedaCountyMosquitoAbatementDistrict
3024East7thStreetOaklandCalifornia94601

Itisapleasuretobediscussingmethodstoprovidemosqui
tocontrolthroughtheplanningprocessIwouldliketopro
videabriefoverallviewofoursourcepreventionprogramand
thenfocusontheDistrictsapproachtoplanningwithregional
agencies

RichardHusbandsoftheStateBureauofVectorandWaste

Managementmadethefollowingstatementinapaperpresent
edtothisassociationeightyearsago
Ifsourcereductionprinciplesareusedtocorrectthe
problembeforeitoccursthenthetimespentmman
hoursthathelpstopreventamosquitoproblemcanbe
balancedagainstaveragedistrictcostsnormallyassociat
edwithanuncorrectedproblemofthistype
Thesentencesuccessfullycoverstheelementsofsourcepre

ventionMrHusbandsisnotsatisfiedwithsimplycorrecting
aproblemthroughpreventiveplanningbutjustasimportant
documentingtheprocessisamannerthatwouldproveordis
proveitscosteffectiveness

AlamedaCountyisparticularlyfertilegroundforasource
preventionprogramManykindsofmosquitoproblemscanbe
producedasanincidentalbyproductofmansactivitiesThere
arepotentialmosquitoproblemsinherentinsewagetreatment
undergroundwaterrechargesystemsgravelharvestingopera
tionsandirrigationLanddevelopmentcancreatestormdrain
systemsornamentalpondsseptictanksswimmingpools
allpotentialmosquitosources

Mostdramaticperhapsaretheincreasedactivitiesto
createwetlandsintheSanFranciscoBayAreaincludingsalt
waterwastewaterandfreshwatermarshes

Thekindoflandandwaterprojectdevelopmentin
AlamedaCountyandtherateatwhichitisoccurringstrongly
suggeststhatanaggressivesourcereductionprogramwould
paydividendsFortunatelyperhapsasneverbeforethelegal
environmentisconducivetotheDistrictsinvolvementinthe

planningprocessesofdevelopmentTheplanningprocedures
establishedbytheCaliforniaEnvironmentalQualityActand
thepermitprocessesestablishedbytheregionalregulatory
agenciesarerelativelynewandcanbeusedeffectivelyformos
quitosourcepreventionpurposes

TheBoardofTrusteesoftheAlamedaCountyMosquito
AbatementDistrictdevelopedaSourceReductionPolicy
thatspecificallystatesthatsourcepreventionisanintegral
partofoursourcereductionprogramThepolicyreadsin
partSourcereductionshallbeaccomplishedthroughDistrict
reviewofgovernmentalplanningprocesses Itmayseem
trivialtomentionbutsomegovernmentalagencieshaveactu
allydirectedtheirstafftostayoutofplanningWefeelwe
shouldntmisstheopportunitytopreventamosquitoproblem
whenitcanbedonemostinexpensivelyiebeforeitis
created

Oneofthekeystotheeffectivenessofourprobramde
pendsuponthelocalplannersbeingawarethatweareinter
estedinwaterinvolvedprojects Oneofourfirststepsin
establishingcontactwiththeplannerswastomodifyanddis
tributetheChecklistforReviewingEnvironmentalImpact
ReportsforPotentialMosquitoProblems adocumentpro
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ducedbytheSourceReductionCommitteeoftheCalifornia
MosquitoControlAssociationAlthoughthedocumentpro
videdagoodfirststepconstanteffortbyourstaffisneces
sarytoassurethatplannersrememberthatweexistInspiteof
theseeffortsoccasionalprojectsarenotdirectedtotheDis
trictforreview

Oursourcepreventionprogramistriggeredintoactionbya
varietyofinputsWereceiveEnvironmentalImpactReports
fromagenciespermitnoticesfromregulatoryagenciesplan
ningnoticesfromplannersandreferralsfromvarioussources
Wearealsoalertedtoprojectsbyfieldobservationsofour
staffandbyreviewingnegativedeclarations

Ourfirststepsinthepreventionprocessistoreviewthe
documentandinspectthesiteofdevelopmentWehavere
centlybegunusinganinspectionformtobefilledoutforeach
projectTheformisdesignedtohelpdetectproblemsmakea
permanentrecordandbeusedasabasistoformulatesolu
tionsTheformaskstheinspectorthreebasicquestions
1Aretheremosquitoproblemsatthedevelopmentsite
2Willtheexistingsourcesbeeliminatedbytheproject
3Willtheprojectcreatenewmosquitoproblems
Finallytheformaskstheinspectortomakerecommendations
baseduponhisinspectionandreviewoftheproposedproject
Therecommendationsaredesignedtoeliminateexisting
sourcesorpreventnewonesthroughthedevelopment

Theoutputofoursourcepreventionprogramisourformal
writtenrecommendationstotheplannersorothersBecause
wefmdwearerespondingmanytimestothesamekindsof
problemswehavedevelopedStandardRecommendations
forthepreventionofanumberoftypesofsourcesincluding
gravelharvestingoperationsfreshwaterholdingpondsstream
modificationsfloodcontrolchannelsandcatchbasins

REGIONALGOVERNMENTManyofthekindsofprob
lemswedealwitharecommontoallthevectorcontrolagen
ciesoftheBayAreaTheCoastalRegionoftheCalifornia
MosquitoControlAssociationhasdevelopedstandardrecom
mendationstopreventmosquitoproblemsinthemostimpor
tantofthosecommonproblems1saltmarshrestoration
projects2dredgematerialdisposaland3freshandwaste
watermarshcreation

TheBayAreaisblessedorcursedwithanumberofre
gionalagenciesTheSanFranciscoBayCorpsofEngineers
nowhasjurisdictionnotonlyofthenavigableriversandbay
butthetributariesTheSanFranciscoBayConservationand
DevelopmentCommissionregulatesdevelopmentalongthe
shorelineTheassociationofBayAreaGovernmenthasbeen
giventheresponsibilitytoadministertheEnvironmentalMan
agementandthe208SurfaceRunoffProgramFinallymore
restrictedyetstillwithregionalinfluencearetheEastBay
RegionalParkDistricttheEastBayDischargeAuthorityand
theSouthBayWildlifeRefuge

ThevectorcontrolagenciesoftheCoastalRegionofthe
CaliforniaMosquitoandVectorControlAssociationandthe
SDHSectionofVectorandSolidWasteManagementhavepre
sentedaunitedfronttotheseagenciesTheeffortsasyouare
probablyalreadyawarehaveresultedinstreamlinedpermit



systemsforsourcereductionandsourcepreventionworkthat
fallswithintheregulationofregionalagencies

Theregionalactivitiesofthemosquitocontrolagenciesof
theCoastalRegionhasprovidedsomeobviousadvantagesto
theAlamedaCountyMosquitoAbatementDistrict
1Wehaveavoidedconflictswithothervectoragenciesbyus

ingstandardrecommendationsthathavebeendeveloped
andapprovedbyallthelocalvectoragencies

2Ouragencysstatushasbeenelevatedtotheregionallevel
throughtheactivitiesoftheCoastalRegion

3Wehaveenjoyedthebenefitsofsharingthetechnicalex
pertiseandstaffofthevectoragenciesoftheCoastal
Region

4PerhapsmostsurprisingofallwefindtheStandardRe
commendationsoftheregionareleadingthewayinwet
landdesigncriteriaaneventualitythatputsourmosquito
controlDistrictinastrongpositionintheplanningstages
ofwetlands

LESSONSLEARNEDThestaffoftheDistricthaslearn

edanumberoflessonswhileimplementingourprevention
programHerearesomeofthemostimportant

LessonINOONEDOESITBETTERWehavestudied

plansdonebyexpertsinornithologywildlifesalt
marshesandonandonUnequivocallythelesson
standsoutthatnoonedoespreventivemosquitocontrol
planningunlesswedoit

LessonIIHOWEASYTHEYFORGETUnlesswecon

stantlymakeeffortstokeepkeypeopleawareofour
concernweareforgottenandmosquitoproblemsare
overlookedinplanneddevelopments
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LessonIIIWEMUSTNOTEQUIVOCATE BE

SPECIFICWeoncecommentedonaDraftEIRthat

therewasnotenoughinformationtopredictwhethera
mosquitoproblemwillbecreatedTheyrespondedby
sayinginessencewewerecorrectWeshouldhavesaid
thereportwasinadequateandaskedforspecificinfor
mation

LessonIVBEWAREOFTHOSETOOEAGERTO

ACCEPTOURRECOMMENDATIONSWehaveseen

situationswheretherealorimaginedinfluenceofour
agencyhasbeenusedbydevelopersTheyuseourre
commendationswhichhappentosuittheirpurposesto
rejecttheconflictingrecommendationsofanother
agencyInactualityourrecommendationsmostoften
canbedesignedtobecompatiblewithmanyobjectives

LessonVWEMUSTCONTINUETOLEARNFROM

OURMISTAKESWehavemadeanumberofmistakes
mostlyofomissionWemustdocumentoureffortand
resultspreciselyinordertolearnfromourpasterrors

CONCLUSIONIfwearetodeterminewhetherornotwe

haveaneffectivemosquitoproventionprograminAlameda
Countyweshouldknowthefollowing1thequantityof
sourcescurrentlyexistinginAlamedaCounty2therateat
whichnewsourcesarebeingcreatedbynaturalprocessesand
theactivitiesofman3therateatwhichthesourcesarebe
ingeliminatedand4howeffectivetheDistrictisatprevent
ingnewmosquitosourcesbyourpreventiveplanningprogram

TheprogramiscurrentlyinitsinfancyWeknowthe
answertoonlytwooftheabovefourquestionsWehopewe
haveputtheproperforcesinmotiontoprovideanswersto
allofthefourquestions



ThisquestionhasbeenraisedIfduringtheplanningpro
cessforanygivenprojectapotentialvectorproblemisidenti
fieddoesalocalvectorcontrolagencyhavethelegalauthor
itytoforcethatpotentialproblemnotbebecreated

MostvectorcontrolagenciesinCaliforniaaremosquito
abatementdistrictspestabatementdistrictsorlocalhealth
entitiesMosquitoabatementdistrictsareempoweredtoabate
nuisancesHealthandSafetyCodeSection2270bstatesthat
thedistrictboardmay

Subjecttotheparamountcontrolofthecountyorcity
inwhichtheyexistabateasnuisancesallstagnantpools
ofwaterandotherbreedingplacesformosquitoesflies
orotherinsectseitherinthedistrictorinterritorynot
inthedistrictbutsosituatedwithrespecttothedistrict
thatmosquitoesfliesorotherinsectsfromsuchterri
torymigrateintothedistrict

ApublicnuisanceisdefinedbySection2271

Anybreedingplaceformosquitoesfliesorotherinsects
uponanylandwhichexistsbyreasonofanyusemade
ofthelandonwhichitisfoundoranyartificialchange
initsnaturalconditionisapublicnuisanceThepre
senceofmosquitoflyorotherinsectlarvaeorpupaein
anyplaceshallconstituteprimafacieevidencethatsuch
placeisabreedingplaceformosquitoesfliesorotherin
sects

Pestabatementdistrictsarealsoempoweredtoabatenui
sancesHealthandSafetyCodeSection2856statesthat

Anynuisancemaybeabatedinanyactionorproceeding
byanyremedyprovidedbythisarticleoranyotherlaw

NuisanceisdefinedbySection28005inlanguagesimilar
tothatofthemosquitoabatementdistrictact

Asusedinthischapternuisancemeansanybreeding
placeformosquitoesuponanylandwhichexistsbyrea
sonofanyusemadeofthelandonwhichitisfoundor
ofanyartificialchangeinitsnaturalconditionThepre
senceofmosquitolarvaeorpupaeinanyplaceshallcon
stituteprimafacieevidencethatsuchplaceisabreeding
placeformosquitoes

Localhealthentitiesobtainpowertoabatenuisancesbya
morecircuitousrouteTheStateDepartmentofHealthis
grantedthesegeneralpowersbytheHealthandSafetyCode

1Vector WasteManagementSection

2OfficeofLegalAffairs

VECTORPREVENTIONTHROUGHLEGALACTION

DonJWomeldorfandDavidFKeast

CaliforniaDepartmentofHealth
714PStreetSacramentoCalifornia95814
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205Itmaycommenceandmaintainallproperand
necessaryactionsandproceedingsforanyorallofthe
followingpurposes
aToenforceitsrulesandregulations
bToenjoinandabatenuisancesdangeroustohealth
cTocompeltheperformanceofanyactspecifically

enjoineduponanypersonofficerorboardbyany
lawofthisstaterelatingtothepublichealth

dToprotectandpreservethepublichealth
Itmaydefendallactionsandproceedingsinvolvingits
powersanddutiesInallactionsandproceedingsitshall
sueandbesuedunderthenameoftheStateDepartment
ofHealth

206Itmayabatepublicnuisances

Thesepowersareextendedtothecountyhealthofficerby
HealthandSafetyCodeSection452

Thecountyhealthofficershallenforceandobservein
theunincorporatedterritoryofhiscountyallofthefol
lowing
aOrdersandordinancesoftheboardofsupervisors

pertainingtothepublichealthandsanitarymatters
bOrdersquarantineandotherregulationsandrules

prescribedbytheStateDepartmentofHealth
cStatutesrelatingtopublichealth

OtherpartsoftheHealthandSafetyCodeprovideforin
corporatedareasAcitymaycontractwithacountyforhealth
servicesSections480481ormayhaveitsownhealthofficer
whosepowersareessentiallythesameasthoseofthecounty
healthofficerSection504

Thebasicdefinitionsofnuisanceandpublicnuisanceare
intheCivilCode

3479Anythingwhichisinjurioustohealthorisin
decentoroffensivetothesensesranobstructionto
thefreeuseofpropertysoastointerferewiththecom
fortableenjoymentoflifeorpropertyorunlawfullyob
structsthefreepassageoruseinthecustomarymanner
ofanynavigablelakeorriverbaystreamcanalor
basinoranypublicparksquarestreetorhighwayisa
nuisance

3480Apublicnuisanceisonewhichaffectsatthesame
timeanentirecommunityorneighborhoodoranycon
siderablenumberofpersonsalthoughtheextentofthe
annoyanceordamageinflicteduponindividualsmaybe
unequal



Innoinstanceordefinitionisitconstruablethatthelegislative
intentwastodealwithpotentialnuisancesInfactboththe
mosquitoabatementdistrictactandthepestabatementdis
trictactusethewordexists Furtherevidencethatprevent
ingnuisanceswasnotthelegislativeintentisprovidedbythe
HealthandSafetyCodeSection458whichappearstolimit
preventiveactionstoemergencysituations

Thecountyhealthofficermaytakeanypreventivemea
surewhichmaybenecessarytoprotectandpreservethe
publichealthfromanypublichealthhazardduringany
stateofwaremergencystateofemergencyor
localemergencyasdefinedbySection8558ofthe
GovernmentCodewithinhisjurisdiction

Preventivemeasuremeansabatementcorrectionre
movaloranyotherprotectivestepwhichmaybetaken
againstanypublichealthhazardthatiscausedbya
disasterandaffectsthepublichealthFundsforthese
measuresmaybeallowedpursuanttoSections29127to
29131inclusiveand5302to52023inclusiveofthe
GovernmentCodeandfromanyothermoneyappropri
atedbyaboardofsupervisorsofacountyorgoverning
bodyofacitytocarryoutthepurposesofthissection

Thecountyhealthofficeruponconsentoftheboardof
supervisorsofacountyorthegoverningbodyofacity
maycertifyanypublichealthhazardresultingfromany
disasterconditionifsuchcertificationisrequiredforany
federalorstatedisasterreliefprogram

Itisclearthenthatavectorcontrolagencycannotutilizeits
powerstoforcenuisancesnottobecreatedEquallyclearare
thepowerstoforceexistingnuisancestobeabated
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WenowturntoanotherstatuteTheCaliforniaEnviron

mentalQualityActCEQASections21000etseqPublic
ResourcesCoderequiresthatdocumentationbeprovidedof
thesignificantenvironmentaleffectsofaproposedproject
Thereistobetimeforconcernedpersonsandagenciesto
commentAvectorcontrolagencymightreviewanenviron
mentalimpactreportandidentifyapotentialvectorproblem
Itshouldinformtheagencyresponsiblefortheenvironmental
impactreportofthisdeterminationIfthevectorproblemis
significantandthereisafeasiblewaytomodifytheprojectto
substantiallyreducetheseverityoftheproblemthenthe
agencyshouldnotapprovetheprojectasproposedVector
controlagenciesshouldfocustheircommentsontheissuesof
whethertherewouldbeasignificantproblemandonwhether
therearefeasiblewaystomodifytheprojecttoreducethe
severityoftheproblemCEQAthenprovidessomeremedies
butdoesnotempoweravectorcontrolagencytoforceanui
sancenottobecreated

Ifavectorcontrolagencyisunabletoforceanuisancenot
tobecreateditmusttheneitheroperatewithinexistinglaw
orseeklegislativereliefThelattercourseisneitherrealistic
nornecessaryItwouldgoagainstthebasicAmericanconcept
ofinnocentuntilprovenguiltytoincludelegalsanctionsa
gainstpotentialproblemsitishighlyunlikelythatthelegis
laturewouldprovidesuchpowerstovectorcontrolagencies

Muchmorereasonableandpalatablewillbetocontinue
andifnecessaryexpandthecurrentpracticeofinformedpro
fessionalreviewofplanningdocumentspointingouttothe
responsibleindividualsoragenciesanyforeseenproblemsIf
suchcommunicationismetwithrecalcitranceabriefeduca
tionalsessioncouldpointoutthepowersofthevectorcontrol
agencytoabateanuisanceshouldonebecreatedAnyreason
ablepersonwillbeconvinced



REVIEWOF1977LEGISLATIVESESSIONANDOUTLOOKFOR1978

ThefirmCaliforniaAdvocatesrepresents21firmsona
contractualbasisMostofthesefirmsarelocalgovernmental
agenciessuchastheCaliforniaSpecialDistrictsAssociation
CSDASouthernCaliforniaAssociationofGovernments
SCAGandtheAssociationofBayAreaGovernments
ABAGIamPresidentofCaliforniaAdvocatesandIhavea
partnerwhoisanattorney

TheonlybillIrecalleverbeingaskedtocarryforthemos
quitocontrolagencieswasonerequestingtheadditionofvec
torcontroltotheHealthandSafetyCodeWehadjustin
troduceditwhenthePestControlAssociationrepresentative
appearedtodetermineourmotivesWecalmedtheirfearsby
assuringthemwewerenotimposingontheirprogramsAbill
atthestartof1977whichwouldhaveaffectedmosquito
abatementandotherdistrictswasintroducedbyAssemblyman
CullenofLongBeachItwouldhaveeliminatedallspecialdis
trictsandturnedtheirprogramsovertothecountyboardsof
supervisors

Ithasbeenmyobservationthatmosquitoabatementdis
trictsMADshavebeenhighlyvisibleandthecostsare
amongthelesserchargesofgovernmentalprogramsaswellas
amongthemosteffective

TheJarvisGannInitiativeifapprovedbythepeoplewill
limitpropertytaxassessmentsto1ofthemarketvalueof
propertyandwilllimitanyincreaseinappraisalvalueto2
peryearIdonotsupportthiskindofmeasurebutIprophesy
theJarvisGannInitiativewillpassbecauseitreceivedover
1200000signaturesanunusuallylargenumber

TheGovernorsetupaspecialsessionfortaxreliefThe
ploywastousethespecialsessioninwhichasimplemajority
canpassabillratherthantheregularsessioninwhicha23rds
voteisrequiredtopasstaxbillsTheLegislaturehoweverbe
camestubbornandrefusedtomeettheGovernorsdeadlineof
January27TheJanuary27BulletinoftheLeagueofCalifor
niaCitiesstatedAtthisdatethematterisatavirtualim
passeThepurposeoftheGovernorcallingthespecialsession
asidefromrequiringfewervoteswastotrytogetabillto
thwarttheJarvisinitiative

WelobbyistsaccepttheLegislatureaswefinditWehave
noproblemfindingauthorsforthebillsofourclientsOnthe
otherhandwearecarefulnottogetaLegislatorintoacon
flictwithhisconstituencyOneofourjobsistodevelopare
portonallbillswhichmayhaveimportanceforspecialdis
trictsidentifyingthemandnotingtheirstatusOnceamonth
wecompilethesebillsinadvanceofthemeetingoftheBoard
ofDirectorsoftheCSDAanddistributethemtothisBoard
TheCSDAshouldhavearepresentativesitwiththeCMVCA
BoardofDirectorsandheshouldobtaininformationofim
portancetothisAssociation

QuestionHowcanCMVCAworkwithCSDAandyoufor
legislativematters

Beckus IstartedwithCSDA8or9yearsagoCSDAstart
edwithacrisisandwecameupwithareasonablesolution
Sincethenwehavecarriedanumberofbillsforvarious
typesofdistrictsintheCSDATherehavebeenproblems
forCSDAoneofwhichbeingthatsomanydistrictswould

RobertBeckus

CaliforniaAdvocates

SacramentoCalifornia
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notparticipateThereareabout2000independentspecial
districtsinCaliforniabutmostofthemwillgetbenefits
yetwillnothavesharedinthecostsNotlongagothe
organizationdiluteditseffortsandfundsintootherpro
gramsandsomestatewideAssociationssuchasCMVCAre
fusedtoparticipateasAssociationsItwashopedthat
CMVCAwouldcontributetoCSDAsitontheBoardand
haveinputProblemsin1977nowseemtoberesolvedand
todayIbelieveCSDAisstrongerthanithaseverbeenFor
meCSDAwiththevariousdistrictsandassociationsisa
goodaccountIwouldnotethat100ofthecountiesbe
longtotheCountySupervisorsAssociationofCalifornia
CSACand492cities100 belongtotheLeagueof
CitiesThereareabout2000specialdistrictsbutonly
about350belongtoCSDAThusthedistrictsdonothave
thesameunanimitytoapproachtheLegislatureasdothe
countiesandcities

QuestionOneofthemajorissuesforCMVCAhasbeen
whichwaytogoWehavetriedtoencouragethedistricts
toparticipateinCSDAasindividualdistrictsandmanyof
themdoAnotherwayisforCMVCAtoparticipatewith
CSDAasanAssociationAthirdwaywouldbeforCMVCA
toworkdirectlywithyouragencytheCaliforniaAdvo
catesTheCMVCAstartedin1930asaneducationaland
professionalassociationFormanyreasonsithasbeendesir
ableforustobeclassifiedthusasanonprofitcorporation
withtheInternalRevenueServiceHowcanwebestbe
legalunderIRSandstillgetthelegislativeinformationand
assistanceweneed

Beckus TheIRStesthasalwaysbeenwhetherasubstantial
amountofmoneygoestothelegislativeprocessifsoyou
cannotgetaroundtheIRStaxrequirementsIhaveworked
withmanyorganizationsandtheyhavenotbeenchalleng
edIrecommendthatyourAssociationalongwiththePub
licCemetaryandtheParkandRecreationAssociations
contributetotheCSDAwhichinturnwillprovideformy
firmtheappropriateamountThegoalwastohaveallthe
individualdistrictsjoinCSDAthusprovidingsufficient
fundsforoperationalexpenses Iprefertorepresent
CMVCAthroughCSDAIf100ofthemosquitoabate
mentdistrictswouldparticipateinCSDAtheCMVCAcon
tributioncouldbedroppedYourkindofagenciesaremy
favoritelevelofgovernment youarethepeopleinthe
neighborhood

QuestionDoyoulobbytheGovernorsofficetheadmini
strativeareas

Beckus SomeofthetimeHowevertomethetwohouses
oftheLegislaturearemoreimportantthantheGovernors
officeWearemoreinterestedindoingsomethingpositive
forourclientsthaninjustkillingbills

QuestionWhatdoyouseeasthelegislativeaftermathifthe
JarvisinitiativepassesinJune

Beckus IbelievethatbeforetheJarvispropositionpasses
therewillbesomekindoftaxbillwhichmakesmoresense



TheGovernorhasmuchsupportfromthebusinesscom
munityIftheJarvisinitiativeturnsouttobeanimpossible
acttheLegislaturemaybecalledintoaspecialsessionthis
fallAlmostsurelysomethingwillbeworkedout

QuestionArethereprovisionsintheJarvisinitiativetoallo
catethefundsthatareavailable

Beckus ThisisoneoftheunknownsThereareestimates

BOARDOFTRUSTEESRESPONSIBILITYINLABORRELATIONSNEGOTIATIONS

Typicalmeetingsofgoverningboardsofschoolsmosquito
abatementdistrictsorevencountyboardsofsupervisorswere
relativelysimpleinreviewinglabornegotiationsonlyafew
yearsagoForexampletheboardsmightdeterminethatthe
employeeswantedmoremoneyandwouldthendecide
whethertogiveitandifsohowmuchThoserelativelysimple
daysareoverTwoyearsagoalllabornegotiationsinthepub
licsectorwerecoveredbytwonewlawsAlleducationalem
ployeescameundertheWintonActwhichwascalledmeet
andconferAllspecialdistrictscountiesandcitiescarne
undertheMyersMiliasBrownActalsocalledmeetand
conferTheonlyobligationsthetrusteeshadwastomeetand
conferingoodfaithDiscussionscoveredwageshealthbene
fitsandworkingconditions

InJuly1976theEducationalEmployeesRelationsBoard
andanewactthenSB160cameintolawAlloftheeduca
tionalemployeescameundertheEERBlawAthreeperson
BoardappointedbytheGovernorwascreatedtooverseewhat
wascalledthereplacementoftheWintonActActivitieswere
nolongermeetandconferbutwerecollectivebargain
ingIn1978EERBwillbereplacedbyPERBiePublic
EmployeesRelationsBoardwhichwillcoverallStateem
ployeesIbelievethedistrictsthecountiesandthecitieswill
soonbeoperatingunderthePERBandunderthetermsofcol
lectivebargaining

TherewillbemajordifferencesTherewillnolongerbea
simplememorandumofagreementrathertherewillbegreat
ersophisticationFurtherthepeoplewhorepresenttheem
ployeeswillbemovingtowardscollectivebargainingItisno
longeraquestionofsalariesandhowmuchbutoffringebene
fitsofhealthandwelfareofworkingconditionandofwhat
evermaybenegotiableTherearemanyschooldistrictswhich
gotalongfineundertheWintonActTheirleadersbelieved
theywouldhavenotroubleundercollectivebargainingbut
thatisapipedreamManysmalldistrictsfailedtodesignate
whatwasnegotiableandevenbegannegotiatingwagesunder
grievanceproceduresTheboardsoftrusteesmustnotgiveup
theirrightsthroughcollectivebargaining

1wasthelegalrepresentativeoftheSanJoaquinMosquito
AbatementDistrictforanumberofyearsThedistrictman
agerdidthenegotiatingandthatwaseffectiveuntilrecently
Atthepresenttimemoreandmoregovernmentalagenciesare
hiringlegalcounselsforthenegotiationsandthereasonis
simpleAlongnegotiatingperiodinwhichthemanagerisin

RobertDalton
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PostOfficeBox1835StocktonCalifornia95201
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thatabout7billionwillhavetobeobtainedfromother

sourcesSomehavesuggestedsignificantraisesinthesales
taxbutlaborobjectstothisTheLeagueofCalifornia
CitiesandCSACareverymuchopposedtotheJarvisini
tiativeHoweverpeopleareveryconcernedaboutthegreat
increasesintaxesontheirhomesandpropertyandmay
takedrasticevenunwisestepstogetattentionandrelief

volvedcancreateanimositymakingitdifficultfortheem
ployeestoworkcloselywithhimtherestoftheyearAne
gotiatorcomesindealswiththeboardandgetstoknowand
understanditswishesandthencandealeffectivelywiththe
employees

TwoyearsagoIurgedtheSanJoaquinMADtoestablishan
agreementwiththebargainingagentItiseasierforasmall
districttodealwithasingleemployeesorganizationTrustees
arefindingthatwhatusedtobeasimpleprocessofdealing
withemployeesisbecomingverycomplicatedForexample
theymaycometoatrusteesmeetingandfind6or7dissatis
fiedemployeesThekeyistohaveonegroupassociationor
unionorganizetheemployeesestablishanemployeesrepre
sentativeandthenhavethemanagergetanunderstanding
withthatrepresentativeThisdoestwothingsitmakesthe
employeerepresentativefeelitisnottheemployeesversusthe
boardanditmakestheemployeesfeelthatmanagementis
listeningtotheirconcerns

WhataretheimportantthingsinnegotiationsTrusteescan
gethunguponnegotiationsquicklybynotunderstanding
whattheemployeesthinkisimportantTheyknowthatadis
cussiononwageswillbeincludedTheremaybeacoupleof
otheritemswhichtheemployeesconsiderimportantbut
otheritemsarejustthereiftheyareapprovedfineifnot
theywerenotofmuchconcernTheboardandthenegotiator
decidewhatitemsareimportanttothedistrict

WhenInegotiateIgototheemployeesandsayMy
BoardisconcernedabouthealthcareIexpecttheboardto
backmeupAsaresultinpartofmalpracticeandinsurance
problemshealthcarebenefitshaveskyrocketedratherdrastic
allyTheBoardneedsinsightintohowimportantthisitemis
totheemployeesWhatwilltheygiveupforhealthcarefor
themselvesandtheirfamilies

BoardsshouldbecarefulwhentheydrawupacontractIf
theyputintoacontractthattheywillgivehealthcareforthe
employeeandhisdependentsthatissetinconcreteThe
boardwillnotbeabletotakeitawayunlessitisinthecon
tractthatthemattermayberenegotiatedifcostsbecomeex
cessiveThereisapushformultiyearcontractsThismayhave
advantagesbecauseitmaybewritteninthecontractthat
wageswillnotbenegotiatedagainforanothertwoyears

Thethreatofastrikeshouldnotconcerntoomanymos
quitoabatementdistrictboardsbecausetheymaybeable
togetaninjunctiontostopitForCaliforniapublicemployees



tostrikehasbeensaidtobeillegalbutthatisnotthewaythe
courtshavehandleditTheyhavesimplystatedthattherewas
noprovisiontostrikeIfadistricthadastrikeandfiredevery
oneitcouldpossiblygetawaywithitbutIdonotknow
whatwouldhappentothedistrictThekeyisforthedistrict
labornegotiatortobuildupenoughrapportwiththeem
ployeesrepresentativeandunionorgroupsothatissueswill
bediscussedinaproductivemanner

Therearemanyboardswhichtakethepositionthatthey
aretheguardianofthetaxpayersmoneyandthereforewill
notspendanyofitontheemployeesItwouldbemuchbetter
iftheytookthepositionthattheyaretherepresentativesto
moreeffectivelyandefficientlyprovidemosquitocontrolser
vicestothecitizensoftheirrespectivedistrictsTheSanJoa
quinCountyBoardofSupervisorsgotitselfintoadifficult
positionseveralyearsagobysayingWearenotgoingtogive
anymoremoneybecausewedonothaveitAfactfinderwas
broughtinandhefoundmoneyandtheSupervisorswerecha
grinnedTrusteesshouldbecertaintheyunderstandtheirbud
getbeforetheymakechallengeablestatementsForonething
theyshouldunderstandtheneedforcontingencyplanning

Ifcollectivebargainingcomestoourdistrictsgoodfaith
mayfadeawaytobereplacedbyunfairlaborpractice
ThusunfairlaborpracticemaybefiledforeachlittleitemTo
daytheemployeescansaythatthetrusteesarenotbargaining
ingoodfaithGoodfaithissimplyawillingnesstoproceed
withnegotiationsIftheemployeesputapackageonthetable
andthetrusteesstartwithnoandendwithnothat
wouldbeveryhardfaithThetrusteessimplycannotstartat0
andendat0allthroughthenegotiations

Whentrusteesgetinvolvedinareasofcollectivebargaining
theywillbeinvolvedindecidingwhatisnegotiableAtypical
collectivebargainingbillsuchasEERBstatesthatthereare
manythingsbeyondjustwagesegworkingconditions
healthcaresafetymattershoursTheSuperintendentsof
schoolsinCaliforniatodayhavethegreatestexperienceincol
lectivebargaininginthepublicsectorandIrecommendthat
districtmanagersgetinformationonproblemsandprocedures
fromthem

Ifadistrictdoesnothaveanimpasseprocedure1recom
mendthatitstartworkingononeItwillneedtoknowwhat
itwilldointheeventthatnegotiationscometoahaltDis
trictsalsowillneedtoknowmoreaboutprocessinggrievances
Theonlywayadistrictcanassuresuccessindischargingan
employeeisbyhavingagoodemployeeevaluationsystem

StatePersonnelBoardcaseshaveverifiedthatitisdifficultto

getridofpublicemployeesandifadistrictfailstohandlea
caserightprocedurallyitwillfailtogetridoftheemployee

Districttrusteesshouldreviewpastmemorandaofunder
standingandverifythattheyrepresentcurrentboardpolicies
Moreandmoreareasofsocietywillbeencroachingonwhat
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theboardsmayhaveconsideredtheirfundamentalrightsie
affirmativeactioncivilservicepoliciespersonnelpolicies
etc

QuestionShouldadistrictboardhireanoutsidenegotiator
Dalton Thatdependsontheboardanditsrelationswith

itsemployeesIfnegotiationsusedtotake3to6weeksand
nowaretaking6monthstheboardshouldseriouslycon
siderhiringanoutsidenegotiatorotherwisethemanager
maybespendingtoomuchtimenegotiating

QuestionIsthereatrendforhiringafulltimepersonasa
negotiatorratherthanaparttimepersonforjustthatpor
tionoftheyearwhennegotiationsactuallyoccur

Dalton Ibelieveadistrictcangetsomeoneonaretainer
basistohandlethehardcoreaspectsofnegotiationswith
outhavingafulltimepersonHeshouldnotbeanemploy
eeofthedistrictashemaybecometoounpopulartobe
effective

StatementContraCostaMADtwoyearsagohiredanoutside
negotiatoronaretainerbasisandwebelievethisisoneof
thebestthingswehavedoneItisamoresophisticated
professionalapproachTrusteesareparttimepersonswho
wantquestionsaboutnegotiationsansweredproperlyand
timely

Question Howcomprehensiveshouldamemorandumof
agreementbe

Dalton Iamforsimplecontractsbutwithcollectivebar
gainingmanyitemsmayneedtobesetdowninwriting
Therewillbepossibleerrorsininterpretationsbylawyers
ManyschooldistrictcontractsarenowupbeforetheEERB
BoardsayingThisisnotwhatwemeant

StatementOurmanagerknowseveryoneofhismenWhen
wegettoosophisticatedwewillnotevenknowourmenex
ceptbytheirnamesWeshouldtrytodothesethingsby
ourselvestopreventthestrifesfromhappeningWeneed
toaskourselveshowwecanavoidsomeofthesetroubles

StatementConditionstodayarechangingDespitethefact
thatwemayhaveexcellentrapportwithourstaffsoneday
anemployeewillsayheisdissatisfiedandwillgotoaunion
representativeAlsoalotofourproblemswillcomefrom
theoutsideratherthanfromtheinside

Dalton Thelargerthedistrictthemorelikelihoodof
peoplecominginfromotherareaswhohavedifferentideas
aboutwhatlabornegotiationsmeanWhencollectivebar
gainingcomesdistrictboardswillberegulatedbyastate
boardandthatboardwillmakethedecisionsThatiscom

ingAbigpointincollectivebargainingiswhowillrunthe
agencytheBoardofTrusteesortheemployees



RobinLRivett

PacificLegalFoundation
455CapitolMallSuite465SacramentoCalifornia

Iamheretodaytodiscusswithyoutheapplicationofthe
FourthAmendmenttotheUnitedStatesConstitutionand

whatitmeansinregardtothesuccessfulenforcementofthe
rulesandregulationsandresponsibilitiesofmosquitoabate
mentandvectorcontroldistrictsinthisstate

Ofcoursetoobtainathoroughunderstandingofthe
FourthAmendmentwouldtakeascholarmanyhoursofstudy
butwewillattempttodiscussthefoundationsoftheamend
mentandthedevelopmentofitsapplicationinsuchamanner
astogiveyouacertainsenseofunderstandingastoitscrucial
contentTheFourthAmendmentreadsasfollows

Therightofthepeopletobesecureintheirpersons
housespapersandeffectsagainstunreasonablesearch
esandseizuresshallnotbeviolatedandnoWarrants

shallissuebutuponprobablecausesupportedbyOath
oraffirmationandparticularlydescribingtheplaceto
besearchedandthepersonsorthingstobeseized

Inordertodeterminewhatproceedingswereintendedby
theFourthAmendmenttobeclassifiedunreasonablesearch

esandseizuresabriefhistoricalreferenceisappropriateLet
merefertoacaseentitledBoydvUnitedStates116US
6161885Thiscasepresentsconciselythehistoricalback
groundoftheFourthAmendmentreferredtoabove

Boydstatesinreferencetounreasonablesearchesandsei
zuresitisonlynecessarytorecallcontemporaryorthenre
centhistoryofthecontroversiesonthesubjectbothinthis
countryandinEnglandThepracticehadobtainedinthe
coloniesofissuingwritsofassistancetotherevenueofficers
empoweringthemintheirdiscretiontosearchsuspected
placesforsmuggledgoodswhichJamesOtispronouncedthe
worstinstrumentofarbitrarypowerthemostdestructiveof
Englishlibertyandthefundamentalprinciplesoflawthat
everwasfoundinanEnglishlawbooksincetheyplaced
thelibertyofeverymaninthehandsofeverypettyofficer
ThiscommentwasmadeinFebruary1761inBostonandthe
famousdebateinwhichitoccurredwasperhapsthemost
prominenteventwhichinauguratedtheresistanceofthe
coloniestotheoppressionsofthemothercountryThenand
theresaidJohnAdamsthenandtherewasthefirstsceneof
thefirstactofoppositiontothearbitraryclaimsofGreat
BritainThenandtherethechildIndependencewasborn

EventswhichoccurredinEnglandimmediatelyfollowing
theargumentaboutwritsofassistanceinBostonwerevery
freshinthememoriesofthosewhoachievedtheirindepen
denceandestablishedourformofgovernmentBoydv
UnitedStates116USat626InEnglandwarrantshadbeen
issuedforthepurposeoflocatingthepublishersofarticles
criticalofthethroneWarrantsspecificastotheitemssought
butindiscriminateastothepersonsandplacessubjectedtoit
werestruckdownforcreatingadiscretionarypowergivento
messengerstosearchwherevertheirsuspicionsmaychanceto
fallInthecaseofEntickvCarringtonand3otherKings
Messengersawarrantspecificastothepersonbutgeneralas
tothepaperstobeseizedwasalsoheldunlawfulEntick19
HowellStTr1029TheEntickdecisionwaslatertermedby
theSupremeCourtoftheUnitedStatesasoneoftheland
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marksofEnglishlibertyThesehistoricalantecedentsare
quitesimplytheunderpinningsoftheFourthAmendment

Sincetheformativeyearsandinmostrecentyearsthein
terpretationoftheFourthAmendmentbyfederaljudicialde
cisionshasbeeninadynamictransformationItappearsthat
inrecentyearsthegovernmentseffortsinpromotinghealth
safetyandwelfarehavenecessitatedanincreasednumberof
administrativeinspectionsofcommercialandnoncommercial
premisesItisthistrendandthecourtdecisionsdealingwith
themonwhichfocuswillbeplacedherein

Beginningin1869thelowerfederalcourtsconsistently
heldthattheFourthAmendmentappliedonlytocriminalin
vestigationsandrefusedtobringpersonssubjectedtoadmini
strativesearcheswithintheambitofitsprotectionSimilarly
atthestateleveltheattacksontheconstitutionalityofwar
rantlessadministrativeinspectionswererejectedFinallyin
1949inthecaseDistrictofColumbiavLittle178F2d13
DCCir1949thewarrantlessadministrativeinspectionwas
seriouslyconsideredbythecourtInthatcaseahomeowner
refusedtoallowahealthinspectortoenterhishomewithout
awarrantThehomeownerwasconvictedofhavinghindered
obstructedandinterferedwithaninspectoroftheHealthDe
partmentinperformanceofhisdutiesTheconvictionwasre
versedandJudgePrettymanemphasizedtherightofprivacy
whichmustbeaccordedthehome

Thebasicpremiseoftheprohibitionagainstsearches
wasnotprotectionagainstselfincriminationitwasthe
commonlawrightofamantoprivacyinhishomea
rightwhichisoneofthe essentialsofourconceptof
civilization itwasnotrelatedtocrimeortosuspi
cionofcrimeItbelongedtoallmennotmerelytocrim
inalsrealorsuspected tosaythatamansuspected
ofacrimehasarighttoprotectionagainstsearchofhis
homewithoutawarrantbutthatamannotsuspectedof
crimehasnosuchprotectionisafantasticabsurdity

Essentiallythiswasthefirsttimethattheprotectionsof
theFourthAmendmentwereappliedtoadministrative
searches

Thiscertainlywasnotthefinalorpermanentrulingfrom
thejudiciarybutiswasnotuntil1959thattheUnitedStates
SupremeCourtdefinitivelydecidedwhethertheFourth
Amendmentswarrantrequirementsencompassedadministra
tiveinspectionsInFrankvMaryland359US3601959
inafivetofourdecisionthecourtfoundthatasearchwar
rantwasnotnecessarytoenteraresidencetoinvestigatesani
taryconditionsInthatcaseaninspectorfromtheBaltimore
CityHealthDepartmentrequestedpermissiontoinspectMr
FranksbasementareabecausetheDepartmenthadevidence
ofarodentinfestationinthehomeThetimeandextentof

thesearchwerereasonablebutMrFrankrefusedentrywith
outawarrantMrFrankwasfinedandthecourtupheldboth
thefineandtheclearlyestablishedrulethattheFourth
Amendmentdidnotapplywherethesearchwaspursuantto
anadministrativeinspectionofpremiseswherehealthand
safetyconsiderationswereinvolved



Thisdoctrinewaswellestablishedandwasnotoverturned
until1967intheSupremeCourtdecisionsofCamaravMun
icipalCourt387US5231967andSeevCityofSeattle
387US5411967Itisimportanttonotethatby1967the
compositionoftheSupremeCourthadchangedThecourt
hadtwonewmembersThetwomemberslostwereamongthe
majorityintheFrankdecisionThetwonewmemberssided
withthefourdissentingmembersintheFrankdecisionand
formedasixtothreemajorityinthesctwonewcases

InCamaraandSeetheSupremeCourtheldthatadmini
strativeinspectionsofcommericalandnoncommercial
premisesaregenerallysubjecttowarrantrequirementsofthe
FourthAmendmentInCamaraaninspectoroftheDivision
ofHousingInspectionoftheSanFranciscoDepartmentof
PublicHealthenteredanapartmentbuildingtomakearoutine
annualinspectionThebuildingsmanagerinformedthe
inspectorthatMrCamaralesseeofthegroundfloorwas
usingtherearofthepremisesashispersonalresidenceThis
apparentlywasnotpermittedinthebuildingsoccupancyper
mitandtheinspectordemandedaccessMrCamararefused
becausetherewasnosearchwarrantMrCamarawasconvict
edofviolatingSection507oftheSanFranciscoMunicipal
CodeforrefusaltocomplywiththeorderoftheDirectorof
PublicHealthTheSupremeCourtreversedthisrulingand
stressedthefollowing

TheFourthAmendmentsprohibitionagainstunrea
sonablesearchesandseizuresistosafeguardtheprivacy
andsecurityofindividualsagainstarbitraryinvasionsby
governmentalofficials

Nodistinctionwasmadefortheinspectionpurposeswhether
itbetogatherevidencepursuanttocriminalorcivilmatters

Theopinionemphasizedfourfundamentalprinciples
1TheCourtstatedthatexceptincertainnarrowlydefined

situationsanysearchofaprivatepropertywithoutproper
consentisunreasonableunlessauthorizedbyavalidsearch
warrantEssentiallythecourtstatedthatcitizenssubjected
toadministrativeinspectionsareentitledtothesamepro
tectionsasindividualssubjectedtosearchesdirectedat
criminalbehavior

2Thedegreeofprobablecauseneededfortheissuanceofan
administrativeinspectionwarrantisconsiderablylessthan
thatrequiredforacriminalsearchwarrantThecourt
foundthattheindividualsrighttoprivacymustbebalanc
edagainstthereasonableandvalidpurposeofinspections
toinsurepublichealthandsafetyInviewofthisthecourt
statedthatprobablecausetoissueawarranttoinspect
existsifreasonablelegislativeoradministrativestandards
forconductinganareainspectionaresatisfiedwithrespect
toaparticulardwellingCamara387USat538

3Areacodeenforcementinspectionsareontheirfacereason
ablewithwarrantThepermissibilityoftheseinspections
wasfoundeduponthesefacts1areacodeenforcementin
spectionshavealonghistoryofjudicialandpublicaccept
ance2thepublicinterestdemandsthatalldangerous
conditionsbepreventedorabatedand3theseinspections
constitutealimitedinvasionoftheurbancitizensprivacy
becausetheyareneitherpersonalnorcriminalinnature

4Thecourtstatedthatpromptwarrantlessinspectionsin
responsetoanemergencyarenotproscribedThecourt
alsoindicatedtoavoidtheadministrativenightmareofal
wayshavingtoprocureawarrantitwaspermissibletoseek
awarrantonlyafterentryhadbeenrefusedbytheoccu
pant
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InthecompanioncasetoCamarathatofSeevCityof
Seattle387US541theSupremeCourtappliedtheFourth
Amendmentwarrantrequirementstocommercialstructures
ThereinarepresentativeoftheCityofSeattleFireDepart
mentsoughttoenterandinspectalockedcommercialware
houseaspartofaroutinecitywideprogramtoobtaincompli
ancewiththeCitysfirecodeTheinspectordidnothavea
warrantorreasonablecausetobelievethatanyfirecodeviola
tionsexistedMrSeewhorefusedentrywasconvictedof
violatingtheSeattleFireCodeandreceivedasuspendedfine
InreversingtheconvictiontheSupremeCourtreliedheavily
ontherationaleofCamaraThecourtstated

Thebusinessmanliketheoccupantofaresidencehas
aconstitutionalrighttogoabouthisbusinessfreefrom
unreasonableofficialentriesuponhisprivatecommercial
propertyThebusinessmantoohasthatrightplacedin
jeopardyifthedecisiontoenterandinspectforviola
tionofregulatorylawscanbemadeandenforcedbythe
inspectorinthefieldwithoutofficialauthorityevidenc
edbyawarrant

Thecourtfurtherstatedthatadministrativeentrywithout
consentupontheportionsofcommercialpremiseswhichare
notopentothepublicmayonlybecompelledthroughprose
cutionorphysicalforcewithintheframeworkofawarrant
procedureWedonotinanywayimplythatbusiness
premisesmaynotreasonablybeinspectedinmanymoresitu
ationsthanprivatehomesnordowequestionsuchaccepted
regulatorytechniquesoperatingabusinessormarketingapro
ductSee387USat54346

Bythedecisionthecourtapparentlyestablishedthreeaddi
tionalexceptionstothewarrantrequirement
1Wherethereisconsent
2Wherethereisaninspectionconductedpursuanttoavalid

licensingprogramand
3Wheretheworkplaceisopentothepublicview

AquickreviewoftheseexceptionstotheCamaraandSee
rulesrequiringwarrantsbeforeadministrativesearchesmay
proceedmaybehelpful

Thefirstexceptionis
stated

emergencyThecourtinCamara

Nothingwesaytodayisintendedtoforecloseprompt
inspectionsevenwithoutawarrantthatthelawhastra
ditionallyupheldinemergencysituationsCamara387
USat539

Accordingtothistraditionalviewexigentcircumstances
eliminatethewarrantrequirementbecausetheurgencyofan
immediatesearchoutweighstherighttoprivacyButthis
emergencyexceptionisinvokedonlyinthemostextreme
casesThecourtinCamaracitedthefollowingsituationsas
constitutinggenuineemergency
1Seizuresofunwholesomefood

2Compulsorysmallpoxvacination
3Healthquarantineand
4Summarydestructionoftubercularcattle

Thecourtshavealsojustifiedwarrantlesssearchesunderthe
followingemergencyexceptions

Amanlaterdeterminedtobediabeticwasunconsciousin
ahospitalThepoliceattemptingtoobtainidentificationand
informationrelatedtothecauseofhisconditionopenedhis
briefcaseandfoundstolenmoney



Anothercasedealtwithafirearmsdealerknowntopossess
largequantitiesoffirearmswhosehomewaslocatedneara
hotelwherePresidentLyndonJohnsonwasstayingThefind
ingthattheSecretServicehadtherighttomakewarrantless
inspectionsinprotectingthePresidentfromphysicalharmwas
upheldonappeal

Andfinallyinanothercaseitwasheldthatevidenceof
thecommissionofarsonwasproperlyadmittedintocourtbe
causeitwasinitiallydiscoveredduringafiremansemergency
entryintothearsonistshomeinordertoextinguishafireand
rescuevictims

Asindicatedthereforeonlytrulyextremeexigentcircum
stancesjustifythisexceptionAttemptingtoclaimemergency
circumstancestotheroutineareainspectionofthemosquito
abatementdistrictswouldbeimprovidentandunsuccessful

Thesecondexceptiontothewarrantrequirementiscon
sentAswasquotedfromSeepreviouslythecourtconcluded
thatadministrativeentrywithoutconsentmaybecompelled
onlythroughthewarrantprocedureTheimplicationobvious
lyisthatwithconsentthewarrantisnotrequiredOfcourse
themostimmediatequestioniswhatstandardsofconsentare
wedealingwith

TheleadingcaseonconsentUnitedStatesvThriftyMart
Inc429F2d10069thCir1970adoptedastandardless
stringentthanthatrequiredfordeterminingconsentincrim
inalcasesItisclearfromthatcasethatcasualconsentwhich
wouldbeinsufficientbythecriminallawstandardwouldbe
sufficientbytheadministrativeinspectionstandardTherea
sonisasthecourtstated

Theconsenttoanadministrativeinspectionisnot
onlynotsuspectbutistobeexpectedTheinspectionit
selfisinevitableNothingistobegainedbydemanding
awarrantexceptthattheinspectorshavebeenputto
trouble anunlikeaimforthebusinessmananxiousfor

administrativegoodwill429F2dat1009

Thustheprevailingruleseemstobethatconsenttoanad
ministrativeinspectionneednotbeexpressedbutwherethere
isevidenceofintimidationcoercionormisrepresentation
courtswillfindconsenttobeinvalid

Thethirdexceptionisbaseduponanimpliedconsentor
licensingexceptionThisexceptionhasbeenappliedinanum
berofcasessincetheSeedecisionthemostnoteworthybeing
ColonnadeCateringCorporationvUnitedStates397US
721970andtheUnitedStatesvBiswell406US311
1972

InColonnadeafederalagentwhowasamemberofthe
AlcoholandTobaccoDivisionoftheIRSwasaguestata
partyinthecateringfacilityofColonnadeTheagentnoticed
apossibleviolationoffederalexciselawandwhenfederal
agentsrevisitedtheestablishmentanotherpartywasinpro
gressduringwhichliquorwasbeingservedWithoutconsent
aninspectionwasmadeofthecellarandthemanagerwas
askedtoopenalockedliquorstoreroomWhenrefusedthe
agentsbrokeintothestoreroomandseizedbottlesofliquor
suspectedofbeingillegallyrefilledTheSupremeCourtheld
thatthebottleshadbeenillegallyseizedbutneverthelesscon
cludedthatthefederalstatutewhichauthorizedsuchasearch
wasconstitutional

TheSupremeCourtfoundthatinlightofalonghistoryof
govemmentalcontrolthatCongresswasvestedwithauthority
tofashionreasonablestandardsforinspectionsincidentto
liquorindustryregulationsColonnadereliedheavilyuponthe

28

uniquehistoricaloriginsofgovernmentalliquorregulationsto
findareasonablesearch

BiswellextendedColonnadeBiswellapawnshopoperator
wasafederallylicenseddealerofsportingweapons gunsA
federaltreasuryagentaskedtoinspectBiswellslockedgun
storeroombutwasdeniedabsentawarrantBiswellacquiesced
afterbeinginformedthattheagenthadtheauthoritywhere
upontwosawedoffrifleswerefoundinBiswellsstoreroom
TheSupremeCourtavoidinganyquestionofconsentstated

Inthecontextofaregulatoryinspectionsystemof
businesspremiseswhichiscarefullylimitedintime
placeandscopethelegalityofthesearchdependsnot
uponconsentbutontheauthorityofavalidstatute
406US315

ItappearsthatBiswellnegatedtheconsentrequirement
forawarrantlesssearchwhenitisspecificallyauthorizedby
statuteThestatuteinBiswellwastheGunControlActof

1968andthecourtinreferencetothisfurtherstated

Federalregulationoftheinterstatetrafficandfirearms
isnotasdeeplyrootedinhistoryasisgovernmental
controloftheliquorindustrybutclosescrutinyofthis
trafficisundeniableofcentralimportancetofederalef
fortstopreventviolentcrimesandtoassistthestatesin
regulatingthefirearmstrafficwithintheirborders

Thereforethecourtreliedonlyinpartuponthehistorical
originsofgovernmentalcontroloffirearmsThecourtalsore
lieduponthereasoningthattonotrequiresearchwarrantswas
justifiedinordertoinsurethemosteffectiveenforcementof
thelawInotherwordsawarrantrequirementmayhavefru
stratedthecongressionalpurposeinregulatingthespecified
activityThesecondreasonsuggestedbythecourtwasthatby
engaginginapervasivelyregulatedbusinesstheindividual
haswaivedFourthAmendmentrightsandimplicitlyconsented
towarrantlessadministrationinspectionsBiswell406USat
316

Sincethesedecisionsfederalcourtappealshaveupheldthe
validityofwarrantlessinspectionandseizureofapharmacists
recordswhenconductedinaccordancewithstatelaweven
wherethestatutepermittingsuchadministrativesearchfailed
tolimittheinspectiontobusinesshoursortoconferauthority
onagentstouseforceThecourtindicatedthatthescopeof
thesearchwassufficientlylimitedbythestatutetoorders
prescriptionsorrecordsrelatingtonarcoticdepressantand
stimulantdrugsThereforethecourtfoundawarrantunnec
essaryThecourtstated

Thewarrantwhichwouldbeissuedfortheasking
wouldsimplytrackthestatuteandwouldgivetheper
sonwhowastheobjectofthesearchnothingmorethan
healreadyhadSeeUnitedStatesexrelTerracianov
Montanye493F2d6826852dCir1974

ThelicensingexceptionwasfurtherextendedinYoughiog
henyandOhioCoalCompanyvMortontoincludeanunli
censedbutregulatedindustryItcanbeseenthatthedecisions
inColonnadeandBiswellhavebeensignificantlyextendedand
haveexpandedthelicensingexceptiondelineatedintheSee
decisions



Thefourthexceptionwouldapplytoareasopentopublic
viewThecourtstatedthatadministrativeinspectionwithout
consentupontheportionsofcommercialpremiseswhichare
notopentothepublicmayonlybecompelledthroughprose
cutionorphysicalforcewithintheframeworkofawarrant
procedureThislanguagehasbeeninterpretedtomeanthata
warrantisnotrequiredwherethepremisesareopentothe
publicandisconsistentwiththewellsettledrulethatmerely
observingwhatisopentopublicviewdoesnotconstitutea
searchThemostimportantfactorinapplyingthisdoctrineis
toconsiderwhetheranindividualorbusinesshasareasonable

expectationofprivacyeventhoughtheindividualorbusiness
isinanareaopentothepublic

Openviewsearchesmaygenerallybedividedintotwo
classes1plainviewsearchesand2openfieldsearchesThe
plainviewdoctrineholdsthatanofficerorotherofficialmay
lawfullyobtainanyevidencethatiswithinplainviewifthe
officerorofficialhadalegalrighttobeinthelocationfrom
whichtheobservationsweremadeTheopenfieldsdoctrineis
explainedinMcDowellvUnitedStates383F2d599603
8thCir1967

AlthoughtheSupremeCourthasrecentlyexpanded
theFourthAmendmentprotectionofthebusinessenter
prise ithasnotexpandedsuchprotectionbeyond
thatwhichaprivatedwellingcanobtaintheprivilege
thereofislikewiseentitledThereforeasearchofopen
fieldswithoutasearchwarrantevenifsuchfieldsare
construedaspartofthecommercialenterpriseisnot
constitutionallyunreasonable

Thetrendinopenfieldscaseshasbeentoupholdthesei
zureofanyevidenceeitheronorinthegroundevenifcon
cealedorhiddenunlesstheparticularareainquestionisinti
matelyrelatedtoaprotectedarea

Themostimportantcaseinvolvinganadministrativeinspec
tionunderthisdoctrineisAirpollutionControlVariance
BoardvWesternAlfalfaCorporation416US8611974
ThereaninspectorofadivisionoftheColoradoDepartment
ofHealthenteredtheoutdoorpremisesofthecompanywith
outitsknowledgeorconsentinordertotakereadingsof
smokecomingfromtheplantschimneysInsubsequentpro
ceedingsthecompanyarguedthattheinspectionviolatedthe
FourthAmendmentTheSupremeCourtunanimouslydisa
greedemphasizingthattheinspectordidnotentertheplantor
officestheinspectorcitedwhatanyoneinthecitywhowas
neartheplantcouldseeanditwasnotshownthattheinspec
torwasinanareafromwhichthepublicwasexcluded

Amongtheothercircumstanceswhichpermitwarrantless
administrativeinspectionsareairportsecuritysearchesborder
searchesbothbywayofimmigrationchecksandcustoms
inspectionsandinspectionsmadeasaresultofreceiving
governmentgratuitiesTheconceptofgovernmentgratuities
hasthemostpotentialforbeingawidelyappliedexceptionto
thegeneralrulerequiringwarrants

TheleadingcaseisWymanvJames400US3091971
ItinvolvedthehomevisitationrequirementofNewYorksAid
toFamilieswithDependentChildrenprogramTherethewel
fareworkerwasdeniedentryandinresponsetheaidtothe
familywascurtailedThecourtfocusedonthebasisofthein
spectionstatutewhichwasthat1theinspectionfurthered
theparamountneedsofthedependentchild2itwasonly
reasonablethatthepublicshouldbepermittedtodetermineif
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itsfundsarebeingusedinthepropermannerand3thevisi
tationwasnotanunnecessaryintrustionofthebeneficiarys
rightsinherhomebecausethevisitationwasmadebyappoint
mentatareasonablehourandwithnoforcibleentryandno
snooping4thatthesearchprovidedessentialinformationnot
obtainablefromsecondarysourcesandmostcrucially5the
visitwasnotorientedtowardscriminalinvestigationFailure
topermittheinspectioncouldnotresultinacriminalsanc
tion

Thislastreasonindicatesthatwereamosquitoabatement
districtemployeetomakeawarrantlessinspectionofsome
onesbackyardandweretherenopotentialsforcriminalsanc
tionsthiswouldbeentirelylegalespeciallyinviewofthepub
licinterestandneedfortheinspectionitofcoursebeingfor
theprotectionofpublichhealthandsafety

Itisapparentthatthestateofthelawforadministra
tiveinvestigationsmaybeinfluxbutinrelationtomos
quitoabatementinvestigationsisfairlywellsettledPre
sentlyproceedingsthroughthecourtsisthecaseentitled
MarshalvBarlowswhichdealswiththequestionofwar
rantlessinspectionofabusinessbyagentsoftheOccupa
tionalSafetyandHealthAdministrationTherehavebeenfed
eraldecisionsextendingthefindingthatFourthAmendment
protectionsarenotrequiredbutBarlowsfoundjusttheoppo
siteItisnowbeforetheUnitedStatesSupremeCourtWith
outquestionthisSupremeCourtdecisionontheapplication
oftheFourthAmendmentwillgoalongwaytowardsdefining
thelimitationsofFourthAmendmentprotectionsasapplied
toadministrativeinvestigations

LetmesummarizebrieflyforyouthestatusofFourth
AmendmentprotectionsintheadministrativeareaSince1967
andtheCamaradecisionthelimitationofadministrative
searchesofprivateresidenceshashadvitalityThedecision
foundthateveninadministrativeinvestigationsawarrantwas
requiredbutthatitwasmucheasierunderthecircumstances
tosatisfyprobablecauseforrequiringawarrantthanina
criminalmatterThecourtalsofoundthatareacodeenforce

mentinspectionswereprimafaciereasonableandthatprompt
warrantlessinspectionsinresponsetoanemergencysituation
werepermissible

Seedealtwiththeadministrativeinspectionofabusiness
ItextendedtothebusinessareatheprotectionsoftheFourth
AmendmentasoutlinedinCamarabutfoundexplicitlythree
exceptionsinadditiontotheemergencyexceptionarticulated
inCamaraThesewere1consent2workplaceopentopub
licviewwhichcanbedividedintothetwosubareasofthe
plainviewdoctrineandtheopenfielddoctrineand3anin
spectionconductedpursuanttoavalidlicensingprogramor
impliedconsentThereareotherareaspermittingadministra
tivesearchwithoutwarrantandtheseareairportsecurity
searchesbordersearchesandsituationsinvolvinggovernment
gratuitiesOfsignificanceintheareaofgovernmentgratuities
istherationalethataninspectionmadewherethereisno
potentialforcriminalliabilityneedsnowarrant

WithrequirementsofCamaraandSeeandtheexceptions
theretoinmindtheimportantquestioniswhatissufficient
forprobablecausetorequireawarrantInCamarathecourt
heldthattheprobablecausestandardfortheissuanceofa
warrantwasdemonstrablylessstringentinadministrativein
spectionsthanincriminalinvestigationsWherereasonable
legislativeoradministrativestandardshavebeenadoptedthe
probablecauserequirementimposedbytheFourthAmend
mentwillwithoutmorebesatisfied387USat538



Inotherwordsanadministrativeinspectionwarrantmay
issuedespitetheabsenceofprobablecausetobelievethata
specificviolationhasoccurredsolongastheinspectionis
madepursuanttovalidstatutoryauthorizationInonecase
challengingthesufficiencyofthewarranttheFirstCircuit
notedthattheapplicationforthewarrantdisclosed1that
anagentspersonalexaminationindicatedthattherewasapos
sibleviolationofthelawand2thatthedefendantspremises
hadnotbeeninspectedwithinthelastyearThecourtstated
thatawarrantissuinguponeitherofthesetwooperativefacts
wouldeasilycomportwithexistingadministrativeandlegisla
tiveinspectioncriteriaandwouldthusbereasonableunder
theFourthAmendmentSoanadministrativeinspectionwar
rantmaybeissueduponamereshowingthattheinspection
isauthorizedbystatuteandissubjecttoreasonablelegislative
oradministrativeregulations

ReferringbacktoCamaraitisessentialtorecognizethat
thecourtrealizedavalidgovernmentalinterestinpreventing
conditionshazardoustohealthandpublicsafetyThecourt
balancedtheneedfortheinspectionagainstreasonablegoals
ofcodeenforcementandfoundareainspectionstheonlyef
fectivewayofassuringcomplianceThecourtrecognized
probablecauseastheconstitutionalmeasureofreasonableness
andbecauseofthenatureofcodeviolationsdeterminedthat
aninspectorsdecisiontosearchmustbebasedupontheareas
conditionandthepassageoftimenotuponknowledgeof
eachbuildingsparticularconditionArguablythecourts
analysisrequiresthatfirstthecourtmustmakeageneraldeter
minationoftheinspectionsreasonablenessandthenspecific
allydeterminewhethertherequestedinspectionispartofan
authorizedinspectionprogram

Itthusappearsamagistratewhoisissuingthewarrantmust
decideonly1whetherthereisanestablishedareainspection
policyand2whethertherequestedinspectionisconsistent
withthatpolicyIfsoawarrantshouldissue

Insummaryapplicationofthecaselawcitedtoaboveas
appliedtogeneralinspectionsbymosquitoabatementdistricts
wouldappeartorequirewarrantsforareawideinspections
whicharenotsubjecttotheplainvieworopenfielddoctrines
ornowarrantsiftheareastobeinvestigatedaresubjectto
thesedoctrinesorotherexceptionsAttentionmustalsobe
paidthoughtoCaliforniastatutesCaliforniahascodifiedthe
requirementsofCamaraandSeeintheCodeofCivilProced
ureSS182250etseqThisadministrativewarrantstatute
mustbereadinconjunctionwithallstatutesauthorizing
agencyinspectionsCaselawhasfoundthatwithoutawarrant
requirementthestatuteauthorizinginspectionwouldbeun
constitutionalSeeVidaurrivSuperiorCourt13CalApp3d
5501970Thereastateagriculturalinspectorwenttoaresi
dencetoinspectcitrustreesforpestsHefoundnoonehome
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butenteredtheyardthroughanunlockedgateTherehe
foundastandofmarijuanawhichheturnedovertothe
policeThecourtfound

Onewhosurroundshisbackyardwithafenceand
limitswithagatelockedorunlockedhasshownarea
sonableexpectationofprivacyforthatareaanditispro
tectedfromunreasonablegovernmentintrusionora
searchwithoutwarrantunlessthecircumstancesexcuse
thewarrant13CalApp3dat553

Theagriculturalinspectorwasactingpursuanttothe
authorityofAgriculturalCodeSection5023whichstatedthat
theCommissionerwhenevernecessarymayenterandmakean
inspectionofanypremisesplantorthinginhisjurisdiction
Butthecourtruledthatthisstatuteissubjecttotheoverriding
mandateofCodeofCivilProcedureSections182250through
182256whichpermitsinspectionbyahealthofficeronly
uponissuanceofawarrantThecourtcitedCamarastating
thatwithoutawarrantrequirementthestatuteauthorizingin
spectionwouldbeunconstitutionalInasmuchastheanalysis
inVidaurriwasbasedonCamaratheexceptionstoCamara
wouldstillhavevitalityandwouldapplyinastatecasesuchas
Vidaurri

ThecaseCurriervCityofPasadena48CalApp3d810
1975alsoaddressedthisissueofadministrativeinspections
andspokeofapossibleexceptiontothewarrantrequirement
thatofgreatpublicnecessityThestandardtojustifythisex
ceptionwouldbeashowingthatawarrantrequirement
wouldfrustratethegovernmentalpurposebehindthesearch
Asappliedtoinspectionsforvectorinfestationstherewould
havetobeashowingthatthewarrantrequirementwould
makeitimpossibletocarryoutabatementresponsibilitiesIf
itwouldonlycauseadministrativeinconveniencetherewould
notbejustificationtorelaxthewarrantrequirements

Ifanexceptioncannotbefoundawarrantwillbemanda
toryforinspectionbythedistrictTheprocedurethatmustbe
followedforobtainingthewarrantappearstobecodifiedin
CodeofCivilProcedureSections182250etseq

Inconclusionitappearsthatthemosquitoabatementdis
trictsarenotauthorizedwarrantlesssearchespursuantto
HealthandSafetyCodeSection2270withoutavalidex
ceptionsuchasconsent

CompliancewiththewarrantproceduresofCodeofCivil
ProcedureSections182250etseqisrequiredabsentanex
ceptionAsthecourthassaidasofthisdateadministrative
conveniencedoesnotjustifyintrusionintoapersonsprivacy



AyearagoIrecommendedthatthemosquitoabatement
districtsthroughtheCaliforniaMosquitoandVectorControl
AssociationCMVCAconsideracourseofactionrelativeto
selfinsuranceInAprilaseminarwasheldinMontereytodis
cusstheneedsproblemsandproceduresandacommitteewas
formedThecommitteesentaquestionnairetothedistricts
andreceivedareplyfrom18ofthemOnthebasisofthere
turnsIestimatethatalldistrictsinCaliforniainthepast7
yearspaidabout1600000inliabilityinsurancepremiums
andthatclaimspaidwereabout71000Simple5interest
onthepremiumpaymentsis80000whichalonewouldhave
paidfortheclaimswithouteverusingtheprincipleThis
wouldindicatethatajointeffortbyalloragoodportionof
thedistrictscouldhaveaccomplishedaverysubstantialsaving

UnemploymentinsurancewasadoptedintolawonJanuary
191977andFebruary27wasdesignatedasthedatewhena
choiceofoneoffouroptionshadtobemadeMosquitoabate
mentdistrictstypicallyemployworkersfor6orsosummer
monthsandthenlaythemoffforthewinterTheseworkers
arenowentitledtounemploymentinsuranceThereforethe
districtswillhavetopayintoafundthatwillbelumpedto
getherwithprivateindustryItwillbeveryexpensiveYoucan
takeoneoftheoptionsbutbeabletochangeittoanother
optionsometimeinthefutureThedistrictscantrytoreduce
thecostsbyworkingtogethertochangethemethodofpay
mentchangingtheoptionsorperhapsevenchangingthelegis
lation

Themostattractivefieldforselfinsuranceisworkmans

compensationThisisprobablythemostpredictableinsurance
relativetolongrunexpensesandreservesbecausetheindus
trialaccidentcommissionhasaspecificamountthatispaidfor
specificinjuriesTherearespecificrecordsofhowmanyem
ployeesarehurtontheaverageandofcourseeachdistricthas
itsownindividualrecordsIdonotthinkhazardsinmosquito
abatementprogramsareasgreatasinmanyotherworksitua
tionsTheonlyareainwhichyoumighthavehadparticular
difficultyinthepastiswithinsecticidesandtodaywith
closedsystemsthathazardhasbeenreducedThereductionof
sourcesalsomakesthemosquitocontrolprogramsaferThere
forethedistrictshavenowreachedapointwheretheyshould
considerawholeplanforinsurance

Oneortwodistrictsalonecouldnotdevelopaself
insuranceplanbutamajorityofthedistrictscouldveryeasily
accomplishthisinajointaction jointpowersForinstance
theMaderaMADhasabudgetofabout270000Thatdis
trictcouldnotaffordselfinsurancebecauseoneclaimoracci

dentcouldparalyzeitIwillnoteagainthatthedistrictsdo
nothavetomakeimmediatepayments theywouldhaveup
to10yearstopayajudgmentThebiggestproblemisinthe
negotiatingadministeringandtheincidentalcostsIfthese
canbepooledselfinsurancecanbeaccomplishedThepro
gramwouldprovidethat
1eachdistrictwouldbeliableforitsownlosses
2onedistrictwouldnotbecarryingtheliabilityofanother

district
3eachdistrictwouldcontributeinproportiontoitsbudget

SELFINSURANCEFORDISTRICTS

RoyWolfe
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4theonlythingthatwouldbesharedwouldbetheinvest
mentofthemoneyandtheuseofthepoolasneeded
Localinsuranceagentshaveusuallybeenfriendsofthedis

trictsinthepastTheywillwanttocontinuesellinginsurance
sotheymaytrytodiscouragethedistrictsfromgoinginto
selfinsuranceHowevertheydonothavethelegalback
groundtoputtogetheraselfinsuranceprogramforallthe
districts

QuestionThecityofStocktontogetherwiththecountyof
SanJoaquinhaveaninsuranceagentHehastriedtogetthe
bestpolicyatthelowestpriceWeaskedhimtohelpus
Lastyearourdistrictpaidover3000forairplaneliability
insurancebutthisyearthecostwillbeabout8000
Furtheronlyonecompanywillprovidethiscoverageand
infactisnoteveninterestedinusWhatcanwedo

Wolfe Thisistypicaloftheproblemswhichwecansolve
byworkingtogetherForexamplethecountyofMadera
couldnotbuyanyliabilityinsuranceandwasforcedtobe
comeselfinsuredIwishwecouldjoinwithothercounties
sothatwecouldhelpeachotherbuttodatetherehasbeen
nointerestamongthecountiesWhilethecountyofMadera
issmallithasdonewelltodateMostMADshoweverare
muchtoosmallindividually

Question 18outof45districtsrespondedtoyoursurvey
Wouldthese18beabletoaffordjoiningtogetherIfso
howcanweimplementit

Wolfe The18districtspaid587000inpremiumsand
26000inclaimsIbelievethataboutonethirdofthedis
trictscouldcarryselfinsuranceunderjointpowers

Iamabouttoretireandaminterestedinstartinga
consultingserviceforselfinsuranceIwillbegladtohelp
puttogetheraplanifyouwishmeto

QuestionAtthistimewillweconsiderliabilityinsurance
aloneoralsoworkmanscompensation

Wolfe Itislogicaltoconsiderthembothatthesame
timeThedistrictswillbebuildingareserveforthefirst
severalyearsandtheonereservepoolcanbeusedforboth
typesofinsurance

QuestionCanweincludeunemploymentinsurance
Wolfe Therearemanyunresolvedissuesintheunemploy

mentinsuranceprogramItmaybeseveralyearsbeforewe
receiveanswersfromthecourtsItmightbebesttowork
thisintotheselfinsuranceplanAtthesametimeIbelieve
itwouldbewisetocontestissuesyoudonotlikeevery
inchoftheway

QuestionWouldyourplancallforaneducationalprogram
inriskmanagementtocontrolclaims

Wolfe MorethanthatYouwouldhavetoagreenotonly
toaneducationalprogrambutinsomecasestocompulsory
requirementsparticularlyinworkmanscompensation



QuestionWouldweinselfinsurancehaveanexcesslimitsor

umbrellacoverage
Wolfe Countiesandcitiesarebeingforcedtoselfinsur

ancebuttheycannotnowgetumbrellacoverageInsurance
companieshavebeenlosingbusinessandmaybewillingin
thefuturetoprovidethiscoveragebutatpresenttheir
premiumsaretoohighItwouldseemreasonabletobuild
intoourplananexcesslimitinsuranceforworkmanscom
pensationbecauseitisavailableandresonableInliability
insuranceIdonotbelievewearereadyfortheexcesslimits
butmaybesosoon

QuestionIneventanaccidentresultsinabiglossandthe
districtcannotmakethepaymentunderselfinsurance
whatliabilityfallsonmanagementortrustees

Wolfe Ifthemanagementandtrusteesareperforming
theirdutywithinthescopeoftheirauthoritythereisno
personalliabilityevenifalawsuitnamesthemasindivid
ualsThedistrictwouldpaytodefendandwouldpayany
judgementThescopeofauthorityiswideandonlyifit
wereveryclearthatthematterwasnotdistrictbusiness
wouldtheybepersonallyliable

QuestionWouldthedistrictsinselfinsurancehavetohave
contiguousborders

Wolfe No

Therearemanydetailswhichwillneedtobe
workedoutThedistrictsshouldstartdevelopingplans
nowAftertheplansareinroughdraftformIcouldtake
thentotheCMVCARegionswherewecouldhaveanall
daysessiontodevelopasuitablemethodofcoordinationof
thedistricts

QuestionIsthereadequatelegislationpresentlyforself
insurancebyourdistricts

Wolfe YesthereisnoquestionthatKenMaddyhasbeen
oftremendoushelpinthefieldofselfinsurancefordis
trictsandotherpublicagenciesHeobtainedsomeofthe
verybestlegislationwecouldgetWenowhavestatutes
whichstatespecificallythatdistrictscanjointogetherfor
liabilityforworkmanscompensationandforunemploy
mentinsurance

QuestionWhatwouldbethetimefactorbeforewecouldbe
inoperationonselfinsurance

Wolfe Wecannotdecidethisuntilwereviewtheprogram
witheachRegionIwouldhopethatbyJuly1wecanbe
movingintotheprogram

QuestionHowwouldyouenvisiontheadministrativesetup
Wolfe Thebestprocedurewouldbeforallthedistrictsin

theStatetoadoptoneplanOneBoardofDirectorswould
handlethecalculationsdeterminehowmuchmoneyeach
districtwillcontributewhatfundsareborrowedandhow
toinvestthefundsTherewillbealotofbookkeepingand
somelegalmanagementonclaimhandlingEverydistrict
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shouldhavearepresentativeontheBoardofDirectors
AsmallExecutiveBoardof5membersperhapscouldrun
thedaytodaybusinessTheycouldhireoneadvisertohelp
themoperatetheplanandaparttimeadministrator

QuestionCouldweestablishthisassubsidiaryoftheCMV
CAandstillpreservetheindependentrightsofthedistricts
tojoinorstayoutastheyseefit

Wolfe IthinksoTheorganizationwouldbeonajoint
powersrelationshiporitcouldbehandledonacontractual
basiswiththeAssociation

QuestionWhataretherisksofselfinsurance
Wolfe Inregularinsurancefromacompanythecom

panydetermineshowmuchtochargebasedonwhatit
believestheliabilityisandthereafterthedistricthasfewif
anyworriesIfaclaimoccursthecaseisturnedovertothe
insurancecompanyandthedistrictforgetsitThisisaser
iousfaultofdistrictmanagersandtrusteesInselfinsur
anceontheotherhandthedistrictsmustbeawareof
risksandtakestepstoreducethemTheymustoperate
carefullyandpreciselyTheadvantageofselfinsuranceis
destroyedifthedistrictsdonotpaycloseattentiontosafe
typroceduresIfaclaimoccursthedistrictmaypaymay
refusetopayormayfightthecaseInselfinsurancethe
ExecutiveBoardwouldcontacttheBoardofTrusteesofan
affecteddistrictofferadviceanddeterminewhataction
theTrusteespreferThekeywhichthedistrictsdonotnow
havewithinsurancecompaniesisthedirectparticipationin
whatifanymoneymaybepaidandonwhatbasis

StatementbyJamesWBristowTheContractCitiesAssocia
tionofCaliforniawhichconsistsofsome35citiesstarted
onthisproblemtwoyearsagoWehopetohaveover30
citiesinsuredunderajointpowersagreementWeemployed
aninsuranceconsultantandsetupafeescheduleThedate
ofthestartofinsurancewillbeJuly11978Wehadover
50citiesthatwereinterestedandover30haveaccepted
theprogramandarepayingThepoolofmoneyisdevelop
ingandwewillhaveanumbrellaoveritIbelievefor
1000000orperhapsmoreTheselfinsurancewillbefor
anythingundertheumbrellaTheCitiesAssociationhas
employedcounselandconsultantswhohavedevelopedthe
programandwhoarestillworkingfortheAssociationI
sincerelyadvisetheCMVCAtopursuethisprogramThe
seedmoneywhichwillbepaidbackwasfurnishedbythe
ContractCitiesAssociation

Wolfe Ihavefollowedthatprogramalongwithonein
northernCaliforniaThecitieshavealittledifferentprob
lemthanMADsbutwhattheyhavedonecouldbehelpful
totheCMVCAprogramTheycouldsharetheirinforma
tiononthebackgroundinthisfield

Ifyouwanttoproceedinselfinsurancethedis
trictsshouldstartnowItmaybeayearorsobeforewe
couldbeinfulloperation



INEFFECTIVEEFFICIENCYANDOTHERPROBLEMSINPUBLICCOMMUNICATION

Inglancingoveryourprogramitappearstomethatyou
haveincludedmeasasinglegeneralistamongahostofhighly
technicalspecialistsItakeitasahighcomplimentbothto
myselfandtotheartIrepresentthatyourprogramcommittee
feltIcouldsharewithyousomethingofvaluetoyourprofes
sionallivesIwilldomybesttoliveuptotheirexpectations
Butinanagewhereexpectationsaregreatandresultstoo
oftenpunyImustcautionyouthattherearelimitstowhatI
candoSoletmetellyouattheoutsetwhatitisIproposeto
doandhowIbelievethiscanbeabeneficialexerciseforus
both

FirstIproposetoexposeyoutoaparticularperspectiveIt
isaperspectivethatapproachescommunicationnotfromthe
directionofthesenderorthemeanshechoosestosendhis

message butthatofthereceiverInotherwords myview
pointwillnotbethatofthegovernmentagencynorofthe
mediumused butofthecitizentowhomtheinformation

directiveinstructionorothermessageisintended
SecondIproposetosharewithyouaregularroguesgal

leryofpoorcommunicationpractices practicessocom
moneachofyouwillhavelittletroubleidentifyingyourself
astheunintentionalpractitioner ortheinnocentcitizen

victimizedbythepractice orboth

ThirdIproposetosharesomeconceptswhichIbelieve
canbeuseduniversallytoimprovecommunicationbetween
thepublicsectoranditsconstituentsAlthoughspecificappli
cationwilldifferfromcasetocaseIbelieveyouwillbeable
toputtheseconceptstouseindealingwithyourownunique
audiences

Communication andparticularlypubliccommunication
inthecontextinwhichIamspeakingthismorning in

volvestheartofpassingintelligentinformationfromonebrain
toanother specificallythecollectivebrainofapublic
agencyIothecollectivebrainofitsconstituentsButeven
thoughIspeakofcollectivebrains inpracticetheinfor
mationemanatesfromasinglesource orawholegroupof
singlesourcesandflowstoawholegroupofindividualrecipi
entsItsimportanttorealizethisbecausewearetemptedto
thinkintermsofmassaudiencesandmassmedia

forgettingthatourtargetisreallyeachindividualwithinthat
mass

Nextletsbrieflyexaminetheprocess Imightsuggest
toyouthatoneofyourprimetargets themosquito
characterizesthemainelementsofsuccessfulcommunication

Firstshegainsyourattention oftentothepointofbeing
downrightfrustratingThensheimplantshermessage force

fullyAndfinallysheseestoitthatthemessagestimulatesa
continuingandattentiongettingresponse

Seriouslythoughtheprocessofcommunicationishighly
complexandimpactsthelifeofeachandeveryoneofus
Furtheritisgoingtoincreaseinitsimpactanditscomplex
ityWearelivingthroughaveritablecommunicationsrevolu
tionandthespeedofchangeisacceleratingMosthistorians
placethestartofthisrevolutionwiththeinventionofthe
printingpressandmovabletypeinthe15thcenturyIttook
400yearsforthenextmajordevelopmenttooccurThatwas
in1836whenthetelegraphwasinventedThenextsteptook

FredChristensen

MadisonMarcus
PostOfficeBox2086OceansideCalifornia92054

33

only40yearsThatwastheinventionofthetelephoneand
thebeginningoflongrangecommunicationbyvoiceThen
some30yearslatertheelectronicinformationerawasborn
withtheadventoftheelectrontube

Wearestillexperiencingthisremarkablestageinthecom
municationsrevolutionFirstradio thentelevision
thenthetransistor nextthelaser andsoonThere

seemstobenoendtoitAllofthistechnologyisappliedto
theprocesswherebyonehumanbraintransfersintelligenceto
anotherAndasremarkableasourcurrentcommunication
systemsmaybeitservesuswelltopauseforamomentand
considerthemostremarkableelementoftheentireprocess

thebrainitselfThebrainhasamemorycapacityofabout
onebillionbitsofinformationInsizeitweighsaboutthree
pounds anditoperatesononewattofpowerItsproduc
tivetimefrominceptiontofailureisapproximately70years
ItisoneofthefewcomplexobjectsonEarthtodayreadilyre
produciblebycomparativelyunskilledlaborYetifwe
attemptedtomakeanequivalenthumanbraininthetube
technologyofonlytwentyyearsagoitwouldprobablyre
quireacomputerthesizeofablocksquarebuildingtwenty
storieshigh thegeneratorsoperatingatfullcapacityat
Orovilletopowerit andtheAmericanRiveratpeakflow
tocoolitWhyamIsharingthisBelieveItorNot typeof
informationwithyouBecauseIthinkwearerapidlybecom
ingoverwhelmedbythecommunicationsrevolution sofas

cinatedbyitthatweoftenuseitsimplybecauseitisthere
whetherithelpsustoreallycommunicateornot

AtMadisonMarcustherearethreefundamentalswecon
sidercrucialtoeffectivepubliccommunicationFirst tech

nologyisbothablessingandacurseSecond effectivecom

municationdependsprimarilyonthewiseuseofthehuman
brainAndthird mostfailuresinpubliccommunicationin
volveeitheroverdependenceontechnology underutiliza

tionofthebrain orboth

LetmeillustratethosethreefundamentalsFirst tech

nologyisbothablessingandacurseOnthesurfacethetele
phonewouldseemtobeaneffectivemeansofcommunica
tionOneneedonlypickupatelephoneanddialanumberto
transferintelligencedirectlytoanotherhumanbeingButlet
megiveyoutwoexamplesofhowthetelephonecanbecome
acurse orattheleastanaggingdiscomfortTheseareex
amplesofwhatwetermtelephonetrauma

Thefirstinvolvestheforcedmarriageofthetelephoneand
thetapecassette AcitizeninasouthernCaliforniacity
awokeonedaytofindthatadoghadbeenstruckbyacardur
ingthenightandtheimpacthadthrownthecarcassontohis
drivewayTherewasnowayhecoulddrivehiscaroutofthe
garagewithoutremovingthedogsremainsSeekinghelphe
checkedhistelephonedirectoryundertheCityslistingsbut
foundnothingunderdogHedidfindanimalcontrol
whichseemedaboutthemostappropriateheadingInsteadof
anumberthelistingreferredhimtotheCountylistingsunder
thesameheading animalcontrol

HelookedupthatnumberinthedirectoryanddialeditHe
wasansweredbyathreeminuterecordingThevoiceadvised
himoftheoperatinghoursoftheanimalshelter howhe



couldgetthecarcassspayedorneutered howmuchit

wouldcosthimtolicenseit andwhatitwouldcostthe

citizenifthecarcasswerefoundwanderingthestreetsun
licensedThenacknowledgingitmightnothaveallthe
answers therecordinggavehimanothernumbertocall

Thecitizenhungupimmediately repeatingthenumber
tohimselfinmountingfrustration anddialeditquickly

beforeheforgotandhadtolistentothewholetapeagain
Thistime hewasansweredbyalivevoiceHedescribedhis
problemandtheanimalcontrolofficerattheotherendofthe
linetoldhimOhyouwanttocontactdeadanimalremoval
overattheCity

Icheckedoutthisstoryandlearnedbythewaythat
deadanimalremovalisintheCitylistingsUnderP
Thatsbecausedeadanimalremovalisasectionofthesanita

tiondivisionofthepublicworksdepartmentAndobviously
publicworksdepartmentbeginswiththeletterP

Asformysecondexamplethisoneinvolvestechnologyin
thehandsofanincompetentIhadoccasionrecentlytocall
adepartmentheadinamajorpublicagencyThereceptionist
transferredmetohissecretaryandourconversationwentlike
this

MrJonesoffice

IdliketospeakwithMrJones
Whoscallin

MynameisFredChristensen
Doesheknowya
Yes

HoldonIllseeifhewantstotalktoya
Oneofourservicesinvolvesaworkshopinpubliccommun

icationtechniquesforpubliccontactpersonnelandsupervis
orystaff butImafraidthisyoungladyisquitebeyond
hope

Letsexploreourfascinationwithtechnologyalittlefur
therMostofusknowthattheBattleofNewOrleanswas

foughtaftertheBritishandAmericanshadagreedtotermsin
theTreatyofGhentButnoinstantcommunicationwas
availabletodisseminatethisinformationintimetoprevent
onefinalbattle

TodaypeopleareinstantlyinformedTheinnermost
thoughtsofSadatandBeginarespeculateduponoftenbefore
theleadershaveachancetoarticulatethem thepotential
nucleardisasterofafallenRussiansatelliteiswidelydissemi
nated andtherareclosingofOHareinChicagobya
violentblizzardisbroughtvividlyintoourlivingroomsduring
thesixoclocknews

Themassmediaanditsnightlypanoplyofspectaclescan
nothelpbutimpressusastheanswertoourpubliccommuni
cationproblemsInfactpublicofficialsareaddictedtowhat
wecallmediamaniaThisdisorderiscausedbyanalmostcom
pulsivebeliefthatthepressistheprimecarrieroftheirinfor
mationAcorollarytothisnotionistheideathatagood
publiccommunicationeffortneedonlybebuiltaroundthat
euphemism pressrelationsButhavingrelationswiththe
pressissomethinglikehavingrelationswithaBengaltigerWe
standinaweofitspowerandareobsessedwithanurgeto
domesticateitWebelievewevecaptureditandarepleased
whenittakeswhatwefeeditandacceptsourhousingBut
soonerorlaterithaulsoffandclawsusThatsbecausethe
tigerlikethepressiswellawareofitsroleevenifwerenot

Firstinitsrelationshiptogovernmentthepressisaguar
dian notatowncrierItisanadversaryhopefullyafriend
lyadversarybutadversarynonethelessSecondthepressis
inbusinesstoattractreadershipviewershipandlistenership
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Andthatmeansdisseminatingthosethingwhichwillcause
peopletoreadtowatchandtolisten

Arathercommonexampleofmediamaniaoccurredduring
therecentseriesofstormsThedaythethirdstormhitI
happenedtobedrivingtoRiversideSomewherebetweenSun
CityandPerrisaparticularlyviolentsquallhit thewater

literallycascadedacrossthehighwayandmywindshield
wipersfranticallybeatbackandforthinanunsuccessful
attempttoclearmywindshieldAtthatprecisemomenta
voicefrommycarradioadvisedmethatthedroughtwasnot
over

Forseveralmoredayswhilepeoplewereevacuatingtheir
homesmerchantssandbaggingtheirdoorsanddisplaywin
dowsroadswashingoutandcarsstallingdangerouslyin
floodedroadsandunderpassestheMetropolitanWaterDis
trictofSouthernCaliforniacontinuedtoinsistinradioTV
andnewspapers thatthedroughtwasntoverIronically
itprobablywasnt andmaynotbeoveryet forallI

knowMypointistheDistrictmanagement aswellasits

spokesperson couldnthavechosenamoreliterallyincredi
bletimetotrytomakeusbelievethatIsuspectanenterpris
ingreportercalledtheDistrictaskedwhateffecttherains
wouldhaveandstartedaconvulsivemoveonthepartofthe
Districttoprotectthedroughtpsychologyincasewereceived
nomorerainthisyearButifsoDistrictspokesmencould
easilyhaveplayeddownthequestionofeffectsimplybysug
gestingitwastooearlytotellandinjectingalittleharmless
optimism Iftherainscontinueoursituationwillbemuch
improvedAsoakedanddiscomfittedaudiencewouldhave
beenmuchreadiertoacceptthatapproach

Butthisrathertypicalexampleservestounderscoreyet
anotherproblemwithoverdependenceonthepressGovern
mentofficialsgetareassuringfeelingthattheyvedisseminated
informationwhentheyanswerareportersquestionsorfile
anewsreleaseTheyassumethathavingreleasedtheinfor
mationitisnowuptothepresstodisseminateitWhenin
theopinionofthepublicofficialthereleaseismishandled
theyseethefailuretocommunicateasthefaultofthepress

Icouldgoonwithexamplesofoverdependenceonour
wonderfulcommunicationstechnologyanditspractitioners
Thetwocolornewslettersthatarereadbypracticallynoone

theslickannualreportsthatreallydolittlemorethan
makemoneyforalotofmycolleaguesinthepublicrelations
business thecolorfulbrochuresthattelladisinterested

audienceaboutanagencysbudgetandstructure
Butletmemoveontothesecondfundamental effective

publiccommunicationdependsprimarilyonthewiseuseof
thehumanbrainFailuretoadheretothisprinciplecanbeil
lustratedbyacoupleofpracticeswhichIhavediscovered
whileprovidingpubliccommunicationconsultationtogovern
mentagencies

ThefirstoftheseIrefertoaslanguageinflationNowI
havenothingagainstthegrowthoftheEnglishlanguageLan
guageshouldbeadevelopingandgrowingartTheproblemis
thatbureaucracies bothpublicandprivate continually
makeamassiveandconfusingcontributiontothisgrowth
withouteverstoppingtorealizethatitsnewcreationsare
quitemeaninglesstothegeneralpublicWhilecityandcounty
fathersdebatethepurchaseoflandforasanitarydisposal
sitetohandlesolidwastes mostofuscontinuetotakeour

trashtothedump
TheotherdayIcameacrossanarticlethatadvisedmethat

ourlocalschooldistricthadhiredanintersessioncoordinat

orHavingbeenraisedinaCatholicenvironmentthisconjur



In1975thefunctionofvectorcontrolwastransferred
fromtheOrangeCountyHealthDepartmenttotheOrange
CountyMosquitoAbatementDistrictWiththisincreasein
dutiesexpansionoftheDistrictspubliceducationprogram
wasundertakenandtodayisanimportantelementwithinthe
Districtstotalcontroloperation

TheDistrictusesseveralapproachestoinformationdissem
inationTheyincludepublicschoolprogramsvariousmedia
formspubliceducationaldisplaysindividualcontactand
otherspecialprojects

PUBLICSCHOOLPROGRAMSThereareoverfourhun

dredelementaryschoolswithinthetwentysixseparateschool
districtsinOrangeCountyWecarryoutanelementaryschool
presentationprograminasmanyschoolsascanbescheduled
duringtheschoolyearTheprogrambeginsinSeptember
whenanoticeissenttoeachelementaryschoolprincipalad
visinghimoftheavailabilityofandtheschedulingprocedure
fortheprogramOnehourpresentationsaremadeonMondays
andTuesdaysofeachweektotheschoolsscheduledWecan
usuallymakeuptosixpresentationsadaydependingonthe
distancebetweenschoolsscheduledADistrictstudykitisleft
withtheschoolalongwithreferencematerialandtakehome
pamphletsforthestudentsThestudykitispickedupFriday
afternoongivingthestudentsatleastfourdaystoobservethe
livemosquitoandflymaterialcontainedinthestudykit

In19779109elementaryschoolstudentsheardtheDis
trictseducationalpresentationThesestudentswereingrades
thirdthroughsixthInadditionstudykitsaloneweremade
availabletogradeskindergartenthroughsecondandwereused
by9543studentsinthesegradelevelsin1977Everyschool
visitedreceivesacertificateofappreciationfortheirparticipa
tionintheprogramIn1977alittleover10percentofthe
totalnumberofelementaryschoolstudentsinOrangeCounty
wereexposedtovectorcontrolinformation

Presentationstoothergradelevelsintermediatehigh
schoolandcommunitycollegearescheduledasrequestedA
totalof374studentsintheuppergradelevelsweregivenpre
sentationsin1977AllpresentationsaremadebytheDistrict
EducationalCoordinator

TheFarmSanitationAwardProgramisanotherimportant
partoftheDistrictspubliceducationeffortThisprogramis
describedindetailinapapergivenattheFortyfifthAnnual
ConferenceoftheCaliforniaMosquitoandVectorControl
AssociationinFebruary1977Thetotalnumberofhigh
schoolstudentswhowereinvolvedinthisprogramlastyear
was230

DISTRICTFACILITIESTOURSTheDistrictconducts

frequenttoursofthelaboratoryoperationalandmosquito
fishrearingfacilitiesforanygroupinterestedBoyandgirl
scouttroopsspecialclassprojectsandhandicappedchildren
groupshavetouredtheDistrictHeadquartersThevisitorsare
providedwithinformationalmaterialwhichtheyareencour
agedtotakehomewiththemafterthehourlongtour

MEDIAPROGRAMSTheDistricttakesadvantageofthe
severalmediaformswhichserveOrangeCountyPressreleases
aresentalongwithcartoonsprovidedbytheSanJoaquin
ValleyPublicInformationCommitteetonineteenofthedaily

PUBLICEDUCATIONINORANGECOUNTY
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andweeklynewspapersonaregularbasisRadiospotan
nouncementsbylocalradiostationshavealsobeenusedwith
somesuccessWestayincontactwithDrGeorgeFishbeck
WeatherReporterforKABCTelevisionNewsDrGeorgeas
heisknownhasmentionedsuchproblemsasstandingwater
inbackyardcontainersafterrainstormstohislargetelevision
audienceWealsosendhimacopyofallpressreleasesissued

Twomagazinearticleswerewrittenandpublishedbyan
OrangeCountymagazinein1977andothermagazinesinthe
areahaveexpressedinterestinsimilararticlesWefeelthatthis
isanexcellentwaytoprovidevectorcontrolinformationto
specializedgroupsofpeoplesuchasgardenerslandscapers
livestockownersandagriculturalists

IncludedintheDistrictsmonthlyagendaisavectorofthe
monthreportinwhichavectororganismcommontoOrange
CountyisdiscussedAcopyoftheagendaismailedtoseveral
newspaperseachmonthandtheinformationisoftenusedfor
publicinterestarticlesbythepress

DISTRICTEXHIBITSIn1975theDistrictpurchaseda
portableexhibitdisplayunitwhichisusedattheannual
OrangeCountyFairduringitstendayrunThedisplayis
composedofcolorphotographsaquariawithmosquitofish
livemosquitomaterialaflydisplayandinformationalpam
phletsavailabletothefairgoingpublicThedisplayismanned
atalltimesinorderthatspecificquestionscanbeansweredA
record260000peopleattendedtheFairin1977

WeareworkingwiththeOrangeCountyPublicLibrary
Systemandhaveusedanumberofitstwentyfivebranchloca
tionsassitesforthedisplayexhibitWeconcludeeachweek
longdisplaywithaSaturdayafternoonpresentationtolibrary
patronsonthesubjectofvectorcontrolBookmarksserveto
announcethedateswhichtheexhibitwillbeatthebranch

Otherfacilitieswhichcanbeusedfortheexhibitarecityhalls
museumsandpublicschoolfairsBecausethedisplayisporta
bleitcanbesetupbyonepersoninlessthanonehour

OTHERPROGRAMSSeveralOrangeCountycitiesparti
cipateinfederallyfundedneighborhoodrevitalizationpro
gramsWehavemadecontactwithkeyworkerswithinvarious
citygovernmentsandhavebeeninvitedtoparticipateinpro
gramssponsoredbythecity

Thesepresentationsareusuallyintheeveningandareper
fectforemphasizingresidentialvectorpreventionbecausethe
programthemeiscleanupingeneralWeparticipatedinpro
gramsinvolving275homeownersin1977bythismeans

Serviceclubshavetraditionallybeenagoodvehicleforpub
licinformationandweacceptallinvitationstospeaktothese
groupsOthermorespecializedgroupstowhompresentations
havebeengivenaregardenclubswomengroupscorporate
staffmeetingsandsafetymeetingsteachersgroupsand
homeownersassociations

DIRECTCONTACTOneofthemostimportantelements
ofasoundandsuccessfulpubliceducationprogramistheday
todaypubliccontactsmadebyDistrictoperationalandoffice
staffThefirstcontactmostpeoplehavewithouragencyis
ourtelephonereceptionistWefeelitismostimportantthat
theinitialcontactbeapleasantoneforthepublicweserve
Wemakeeveryattempttoprovideallinformationdesiredby



proposeddevelopmentprojectsInafewcitieswehavehad
tremendoussuccesswherewehaverequestedthatpriortosite
planapprovalthedeveloperwasrequiredtomeetwithour
districttoshowthathehaddesignedmosquitopreventioninto
hisprojectGenerallywehavefoundmostdeveloperstobe
verycooperativeandwillingtoworkcloselywithusCom
mentsandrecommendationsfromourstaffarenowbeingin
corporatedintoDraftEnvironmentalImpactReportsEIR
earlyintheplanningphase

JOINTMEETINGSWITHOTHERGOVERNMENTAL
AGENCIESANDORGANIZATIONSThisapproachhas
greatpromisebutrequiressomeonetotaketheinitiativeand
dothenecessarycontactingandcoordinatingThesemeetings
canbeveryproductivewhentheyareorganizedwithpre
determinedandwelldefinedobjectives

ForexamplewehavebeenworkingcloselywiththeCity
EngineerofFosterCityinacooperativeefforttominimize
mosquitoproblemsinthecatchbasinstormdrainsystem
Jointmeetingsgenerallyrevealthatotheragenciesarealso
facedwithproblemsPersonalcontacthelpsallconcernedto
moreclearlyunderstandalltheramificationsofanyoneprob
lem

STANFORDUNIVERSITYOuragencyhasworkedclose
lywithStanfordUniversityfortwoyearsBasicallywecon
ductfieldresearchandevaluatetheeffectthishasonbreeding
sourcesatSearsvilleLakeThepositiveresponsetopublicrela
tionsinthissituationhascontinuedtoimprovewithtime
PublicrelationsdoesnotalwaysgeneratepublicsupportHow
everweconsiderthatthedevelopmentofaworkingrelation
shipwithanotheragencymaybeenhancedthroughanunder
standingofdistrictfunctionsandobligations
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INTERAGENCYWORKSHOPSAlamedaCountyMAD
andourDistricthavecooperatedtoputtogetherseveralwork
shopsonsaltmarshrestorationWeinvitedalltheconcerned
agenciesandrequestedtheirinputThepurposewastooutline
agencyobjectivesdetectareasofconflictdiscussdesignob
jectivescostestimatesandmanagementproposalsforsuch
projectsThepromotionofpublicsupportfromotherpublic
agenciescannotbeoverlookedoroveremphasized

PUBLICCOMMITTEEMEETINGSOurDistricthasre
presentationontheSteeringCommitteeofthe208Envi
ronmentalManagementProgramforourCountyThisprogram
hasseveralproblemareasthatareofdirectconcerntotheDis
trictThereforetobestmeettheDistrictsneedsandobjec
tivesourcontinuedparticipationwillallowforplanninginput
ofapreventativenatureThisisanothergoodwaytoincrease
onesprofile

WHERETOGOFROMHEREOurexperienceinthisarea
isstillgrowingCertainlythereareorganizationsclubsand
associationsthatwehavenotcontactedbutwithtimewehope
toreachmostofthemIbelievewehaveasolidbasefrom
whichtoworkandinthefuturewewillfindthatexperience
willsurelybecomeanimportantpartinthefuturedirectionof
theprogramInordertobeanefficientandeffectiveagency
itisvitalthatwecontinuetoevaluateandincorporatechanges
astheyoccurIfweelecttorelyonpublicsupportandwedo
Ibelieveanactiveandinspiredpublicrelationsprogramisa
mustInclosingbecauseIsupportthisstatementcompletely
IwouldliketoquotefromapapergivenbyMrGlennM
StokesDirectorJeffersonParishMosquitoControlDistrict
MetairieLouisianaIfirmlyfeelthattheresultsofknow
ledgeisbetterthantheriskofignorance



edupsomeveryinterestingvisions heavenknowsour

schoolsneedallthehelptheycanget untilIlearnedthe

postwasintendedmerelytocoordinateactivitiesbetween
schoolsessions

Untilrecentlytheofficeresponsibleforfloodcontrolina
majorCaliforniacountywasknownasthehydrology
sectionNowwhenPunkinCreekjumpsitbanksand
thewaterislappingatyourfrontdoor areyougoingto
lookuphydrologyinthephonebook

Butlanguageinflationevencreepsintoeverydayconversa
tionIknowanadministratorthatcallshisstafftogetherto
dialogueproblemsTheparticipantsareexpectedtoinput
inordertomaximizeoutputsothatproblemscanbe
prioritizedatthispointintime solutionwiseof

courseAndbythewayhaveyoueverthoughtofthereac
tionfromoureverydayhousewifewhenshediscoversthatthe
ratthathasinvadedhergaragemaybeinfestedwithvectors

Anothertechniqueweoftenemployasameansofavoiding
communicationwhileatthesametimeappearingtocommuni
cateisoneIrefertoascirclingAperfectexampleofthis
methodofnoncommunicatingoccurredsometimeagoina
LosAngelesCountysuburbResidentshadbegunaconcerted
letterwritingcampaigndemandingthattheirCountySuper
visortakeactiontosolvearoadproblemItseemstheyhad
complainedandnegotiatedwiththestaffoftheRoadCom
missionersofficeformonthswithoutresultsTheSupervisor
arrangedforaconferenceinhisofficeinvitingtheRoadCom
missionerandhisstaffaswellasrepresentativesofthehome
ownersassociation

ThemeetingtookplaceasscheduledOnonesideofthe
officetheRoadCommissionersatwithhisstaffarmedwith
mapsandreportsOppositethemfourassociationrepresenta
tivestooktheirplacepreparedtopleadtheircase

TheSupervisorsatbehindhisdeskseparatingthetwowar
ringfactionsHefirstaddressedtheassociationpeople

Whatseemstobetheproblem
WeliveinaculdesacAbouttwothirdsofthewayupthe

streetthereisalargeholeinthepavementItsseveralfeet
wideanddeepenoughsothatduringheavyrainsitfillswith
waterAchildcoulddrowninitWevebeenaftertheCounty
formonthsnowbutwecantgetanythingdone

TheSupervisorturnedtotheRoadCommissionerIsthe
holereallythatbad

YessirItis

Whycantwefixit
Becauseitsaprivatestreet
Ifitwereapublicstreetcouldwefixit
Yes

Whatneedstobedonetomakeitapublicstreet
ThepropertyownershavetodedicateittotheCounty
TurningtothehomeownergroupWouldyoubewilling

todedicatethestreet

CertainlyInfactwevealreadyofferedtodothatbut
theCountywontacceptit

BacktotheRoadCommissionerWhythehellwontwe
acceptit

Becauseithasaholeinit

Circlingasyoumayhavealreadynotedhingesontheabili
tyofthecirclertoletlooseofonlyonefactatatimeThe
underlyingassumptionisthatthevictimwillgiveupinfrustra
tionorassumehehasbeenanswereduntilhegetshomeand
realizeshesnoclosertoasolutionthanhewaswhenitall
started
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Finallyourtendencytoignorecommonsenseincommun
icatingwitheachothercansometimesleadtowhatwecall
ineffectiveefficiencySometimeagoInoticedaphotoofa
trafficsignalintheLosAngelesTimesOnasinglepolethe
creatorofthatsignhadplacedfourseparatemessagesThe
passingmotoristdrivingincitytrafficandlookingforapark
ingplacewassupposedtoreadandabsorb

Onehisvehiclewouldbetowedawayifhestoppedinthe
postedareabetweensevenamandnineamexceptSatur
daysandSundays
Twohecouldhoweverparktherebetweennineamand
sixpmfortwohoursexceptSaturdaysandSundays
exceptthat
Three ifheparkedjustsouthofthesignhecouldbegin
parkingateightambut
FourhedbetternotparkonThursdaysbetweentenam
andnoonwhenthestreetisbeingcleaned

Surelythepublicservantresponsibleforthissignhadatotally
unrealisticnotionofthemessageabsorbingcapacityofadriver
incitytraffic
Imconfidentthatbynowyourealizethatthemessages
Imdescribingtoyou thepubliccommunicationImtalking
about hasnothingtodowithcrisis withpoliticalcon
troversy withtaxpayerrevolts orwithahostilepress
Ithastodowiththeroutinedaytodaybusinessthatrepre
sentstheongoinginteractionbetweenyouragencyandits
citizensIcanhardlyoveremphasizethatacitizensfeeling
abouthisgovernmentispreconditionedbyhisexperiencesin
hundredsofroutineexposures incidentspreciselylikethe
onesIvedescribedtoyou

Whyisitthatgovernment whoseentirereasonforex

istenceispublicservice oftengivesitscitizenspreciselythe
oppositeimpression oneofdisinterestorevenarrogantdis
regardOneofthefundamentalreasons perhapsthemost
criticalone isthefactthatbothpartiestotheprocessoften
operateunderconflictingperceptions

LetmeexplainwhatImean
Governmentseemsdesperatelytowanttobeunderstood
Peopleontheotherhandsimplywanttobeserved
Governmentwantstoreduceallproblemsintoorderly

groupsandcategorieswithequallyorganizedsolutions
Peoplewanttobedealtwithasindividualsandresistbeing

placedintocategories
Governmentwantspeopletoattendtoitsmessages
Peopledontwanttobebotheredwithmessagesthatdont

applytospecificneedswantsorinterests
Governmentagenciesaredeeplyconcernedthatthecitizens

theyserveareawareoftheirroleintheprovisionof
services

Peopledontparticularlycarewhoprovidesaservice so

longasitisdeliveredwhenandasneeded andthe
priceisright

Beyondthat thepublicgenerallyevaluatesthepricebygut
feelingandnotbyanyrationalprocessInfactifitdoesnt
costanymoretodaythanitdidyesterdaythenthepriceif
probablyright

Rememberanothercriticalfactorintheprocessofcom
municationThereisnowayyoucanpassinformationtothe
guyattheotherendofthetelephonelineif1isntholding
thereceivertohisearInotherwordsnobodycanbeforced
tolistentoamessage evenifthemcsageisforhisown
goodAttheriskofrevealingmytrueageIcanstillremember



theyeartheStateLegislaturepassedabillprovidingforatax
rebateThebillprovidedthatrebateswouldbesenttotax
payers iftheysentintheirtaxreturnsbyacertaindeadline
Nowthismessageappearedinallthemajornewspapersinthe
SacramentoareawhereIwaslivingatthetimeItwasgiven
frontpageattentioninweeklynewspapersAllradioandtele
visionstationscarriedstoriesaboutitAboutaweekbefore

thedeadlineIhadoccasiontoholdapubliccommunication
workshopwithagroupofsupervisoryemployeesinSacra
mentoCountygovernmentIaskedforashowofhandsof
thosewhowereawareofthedeadline andthatitwasa

weekawayOutofsome30personsattendinglessthanhalf
wereawareofeithertherebateortheconditionappliedtoit
ButtheproblemdoesntstopthereHaveyouanyideathe
numberofmessagesthatallthegovernmentagencieshaving
somejurisdictionoveryouorthecommunityinwhichyou
livegenerateeachdayAndhowmanycompetingconflicting
orevenoutrightcontradictingmessageswereceive

Ifwereallybelieveallthehealthmessagesthatareengulf
ingourcommunicationsconduitstodaywewouldeitherdie
ofanxietyoralcoholism1supposetheonlythingthatdoesnt
causecancerismaritalrelations andImwaitingforthe
SurgeonGeneraltogivemehisconclusionsaboutthatInfact
Imsureyourewellawarethatdrinkingwaterhasnowbeen
foundtobedangeroustoourhealthItshouldnttakea
Galluppolltoalertourhealthcommunicatorstothegrowing
disenchantmentamongpeoplewiththeoverkillinhealthmes
sagesMyguessisthatmostofusarebeginningtodooneof
twothings ignoringmoreandmoreofthemessages or

becominghighlysusceptibletothesimplisticanswersmani
festedbymiracledietshealthfoodfadsandcommercial
stopsmokingplans

AtaboutthispointIwouldntblameyouifyouthrewup
yourhandsindespairanddecidedthatthebestcourseof
actionistobuttonupandnotsayanythingtoanybodyatany
timeLetmeofferanalternativeLetmesuggestthatwhatis
reallyneededinthepublicsectorisadifferentperspective

Supposegovernmentagenciesdecided foroneyear
nottotrytotelltheirconstituentswhotheirboardmembers
are howtheyarestructured wheretheirfundscome
from whatservicestheyprovide howthetaxdollars

theycollectarespent
Supposeinsteadtheydecidedtoadoptacustomer

serviceattitude andsetabouttodothisbyfirstdetermin
ingtheinformationneedsoftheirconstituentsandthencom
mittingresourcestomeetthoseneeds

WhatdoImeanwhenIspeakofinformationneedsLetme
useyourownareaofconcerntoillustratemypointIlivein
SanDiegoCountyinthecityofOceansideAssumethatI
dontknowanymoreaboutgovernmentstructurethanany
typicalcitizenAssumefurtherthatmosquitoeshavebecomea
seriousirritantaroundmyhomeIwanttocontactsomebody
toseewhatIshoulddoaboutitSoIdowhatanyreasonably
intelligentpersonwoulddoIgotomyphonebookAndex
perienceamildcaseoftelephonetraumaIfindnolistingfor
mosquitocontrolinthewhitepagesNoristherealistingin
theyellowpagesunderpestcontrolIevenlookinthe
yellowpagesunderthesectionheadedgovernmentservices
withnosuccessItisfirstnecessaryformetoknowthatin
SanDiegoCountymosquitocontrolisacountyfunction
becausetheonlylistingisunderSanDiegoCountyof
inthewhitepages

Nowletssupposemosquitoeswereinthesamecategoryas
termites andgettingridofthemwastheresponsibilityof
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theprivatesectorratherthanthepublicsectorYoursuccess
wouldbedeterminednotbyyourannualreportbutbyyour
annualprofitandlossstatementWouldyoulistyourfirmin
thewhitesectionunderBusinessServicesPropertyProtec
tionOrganicStructuralDamageControl

WhatImtryingtotellyouisthatgovernmentinsistson
forcingmetounderstanditsstructureandorganizationin
ordertouseitsservices whiletheprivatesectorfirstforces
itselftounderstandmyperceptionofitsservicestopersuade
metousethem

Thefirst andcrucialdecisionfacingyou istobecon

vincedthatpubliccommunicationmeansmeetingtheinforma
tionneedsofyourcitizens notpersuadingyourcitizensto
respondtotheinformationalorpoliticalneedsofyouragency
Yourfirstaction afteryouvereachedthatconclusion is

toadoptasetofpubliccommunicationpoliciesbasedonpub
liccommunicationgoalsandobjectivesTheseinturncan
serveasguidelinesforyouragencysadministratorssupervis
orsandpubliccontactpersonnelMakingthispolicydecision
hasanimportantsideeffectItprovidesyouwithajustifiable
andlogicalrationaletocommitresources moneyandper
sonnel tothiscrucialactivity

Whataresomeofthespecificelementsthatmakeupa
customerservicepubliccommunicationprogram

First directoriesIfyouhavealargeorganizationand
operatethroughaswitchboard yourswitchboardoperators
musthaveafunctionallyorganizedinternaldirectoryAll
publiccontactpersonnelshouldalsohaveaccesstoaninternal
directoryBut mostimportantly whetheritisaninternal

orgeneralpublicdirectory itmustbeorganizedfunctionally
notstructurally

Second publiccontactpersonnelIronicallytheperson
assignedtoanswertheofficephoneormanthepublic
counterisfrequentlytheyoungestthenewestandtheleast
experiencedstaffmemberYetheorshemaybethekey
pointofcontactbetweenyourconstituentsandyouFurther
thatcontactisaservicecontactTheindividualonthephone
oratthecounteristherebecausehehasaneedhebelievesyou
cansupply

Itisimperativethatyourpubliccontactperson along
witheveryotherstaffmemberwhohasoccasiontodealregu
larlywiththepublic maintainacustomerservice

attitudeToooftencitizensaremetwiththepublicservant
attitudeThisischaracterizedbyadefensivereactionthat
leavesthecitizenfeelingthatheisaninterruptionratherthan
animportantpartofthestaffmembersjobThecustomer
serviceattitudecallsforaproblemsolvingapproachin
whichthecitizenisviewedasaclientAsanexampleofitsef
fectivenesshowoftenhaveyougonebacktothemerchant
whotookthetimetosolveyourproblemevenifitmeant
sendingyoutoacompetitor

Athirdelementinacustomerserviceorientedpublic
communicationprograminvolvessupervisoryandmanagement
personnelThepubliccommunicationprocessisamanageable
processItcanbeanalyzed itselementscanbeisolated

aprogramcanbedesignedtomeetspecificpubliccommunica
tionneedseffectively andmanagementpersonnelcan
overseethefunctionThismeansthatpotentialtroublespots
canbeidentifiedandmitigatedoreliminatedentirely

Takealookatyourownprocessandseeifyoucanisolate
potentialtroublepointsGenerallyspeakingthesefallinto
fourcategoriesThefirstIvealreadyemphasizedenough
thetelephoneThesecondinvolvesdirectcontactwithyour
customersBuildingdirectoriesarecommonoffenders



Manyofthemareambiguousmisleadingorfilledwithor
ganizationaljargondifficultforthecitizentounderstand

CheckouttheformsyouuseAclientwaterdistrictofours
usedacomputerizedbillingformUnderdistrictpolicyno
delinquencyfeewaschargediftheaccountwasinarrearsBut
thecomputerfirmthathandledthebillingstandardizedthe
formtomeettheneedsofseveralcustomers someofthese

didchargeadelinquencyfeeConsequentlytheformhad
threeheadingstotellthecustomerwhatheowed thefirst

simplyreadamountdue theseconddelinquent
meaningdelinquencyfee andthethirdtotaldue Custo

mersofourclientdistrictwhofellbehindintheirmonthly
billreceiveddunningnoticeswarningthemtheirwaterwould
beturnedoff warningnoticesthatshowedtheirpastdue
amountundertheheadingamountdue butnototal

enteredundertheheadingdelinquentNeedlesstoadda
considerableamountofstafftimewasspentexplainingthis
anomalytocustomers

AnotherpotentialtroublepointinvolvesmeetingsCheck
thelanguageinyourmeetingnoticeandagendaWeallrealize
thatinsomeinstancescertainlegalterminologymustbeused
Butthereisnothingtopreventyoufromtranslatingthatinto
EnglishwithasimplefollowingsentenceintheagendaAre
yourconstituentstreatedascustomerswhosegoodwillis
importanttoyouatyourmeetingsImawareofasituation
wherethecitizentaxpayerisgiventhreeminutestoaddress
theBoardregardlessofthecomplexityofhisproblemAtthe
endoftwominutesayellowlightonthepodiumstartsflash
ingSixtysecondslatertheredlightgoesonandtheChairman
gavelshimtosilenceArbitrarilylimitingthetimeofcitizens
beforeapublicbodyis inmind aninexcusableaffront

Meetingscanbeconductedinabusinesslikefashionbya
strongbutfairchairmanInfacthisassertivesilencingofan
obstreporouscitizenwillmeetcompleteapprovalbyothersin
theaudienceawaitingtheirturn

AndwhataboutthetypicaltrappingsofaPRprogram
thenewslettersannualreportspressconferencesaudiovisual
presentationsWelltheytoocanbeasupplementarypartof
aneffectivepubliccommunicationprogramOurproduction
subsidiary CreativeCommunication providesthoseser
vices butwetrytoadviseourclientstousethemprudent
lyandwithspecificobjectivesinmind

Forexampleaterselywrittenonepagemonthlynews
letterIfirstusedthistechniqueinSacramentoCountyThe
newsletterwenttoaselectedlistofopinionleadersItwould
havebeeninfeasibletotrytocontactall700000residents
butacarefullydrawnlistofcommunityorganizationandpro
fessionalleaderspermittedustosnailoutjust1000news
lettersWeusedthenewslettertogivethoseleadersinforma
tionaboutthecountysgoalsitsproblemsandthetrendswe
couldforeseethatwouldaffecttheirlivesandthoseoftheir

constituenciesWeorganizedthelistbyzipcodesothatit
waspossibletosendoutlimitedmailingsaffectingonlycer
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taingeographicalareasoftheCountyThenewsletterhadno
pictures nographsandcharts onlynarrativewithkey
wordsandphrasesunderlinedAbusyprofessionalorbusiness
mancouldscanthenewsletterintwoorthreeminutesandab
sorbwhatevermaterialinterestedhim

Afterwehadbeenpublishingthenewsletterforabout18
monthstheCountydecidedtochangethefundingprocess
fortheirsewersystemsgoingfromtotaldependenceonad
valoremtaxestoacombinationoftaxesandservicechanges
Normallysuchachangewouldhavecreatedwidespreadciti
zenconcernandoppositionForseveralmonthsbeforethe
changeweconductedmeetingsinthethreemostaffected
communitiesWealsosentspecialmailingstothecommunity
leadership firstcarefullyexplainingthepurposebehindthe
changethenopenlyseekingtheirhelpininformingcitizensin
theircommunitiesWhenthechangeoccurredourPublic
Workspeopletoldusthatinquiriesincreasedlessthan10
afterthefirstdirectbillingandreturnedtonormalbythe
third

Wetrytoprovideafunctionalpurposebehindanypublica
tionsthataregeneratedbyapublicagencyInanalyzingthe
goalsandobjectivesofoneofourclientswelearnedthatits
longtermgoalwastoassumeadditionalserviceresponsibilities
thatwereeithernotbeingprovidedatallorwerebeingpro
videdminimallybyaremotecountygovernmentWelearned
furtherthattheagencywaslittleknownbythecommunity
sinceitsbillinghadforsomeyearsbeenhandledbyanother
agencyAdditionalanalysisindicatedthatcitizensinthecom
munity thedistrictservedapopulationofsome4000
hadnoeffectivedirectoryforawidevarietyofservices in

cludingemergencyservicesAprivatelyproducedtelephone
directorywhichoriginatedinanadjacentcountyactuallylist
edthewrongnumbersforbothpoliceandfireemergencies

Fromthisanalysiswedevisedastandardizeddirectorylist
ingkeyemergencyutilitiesandamenitiesavailabletothe
communitytogetherwiththecorrecttelephonenumbersThe
directoryhasspaceforabriefmessagefromtheoriginating
agencyAnditcanbemodifiedforuseinjustaboutanycoin
munityinthenationBut torepeat thekeyconsideration
indevisingthispublicationwasitsfunctionalpurposetothe
recipientTheoriginatingdistrictgainsnameidentificationin
atotallypositivecontextandaccompanyinggoodwill

TheprocessofcommunicationiscomplexandvexingIt
hasbeensaidthatwecansendamessagearoundtheworldin
lesstimethanittakestopenetratethequarterinchthatsepar
atestheskullfromthebrainButitcanbedoneIf

Weperceivetheneedsofourintendedaudience
Werealizethatourneedsarereallysecondarytothem
Weusetodaysamazingcommunicationstechnologywith

purposekeepingalwaysalerttoavoidbecomingin
fatuatedwithit

Weusecommonsenseatalltimes

Andweconstantlybearinmindthatnobodyremembers
yesterdaysheadline



COMMUNITYEDUCATIONINTHESANMATEOCOUNTYMOSQUITOABATEMENTDISTRICT

CharlesPHansen

SanMateoCountyMosquitoAbatementDistrict
1351RollinsRoadBurlingameCalifornia94010

INTRODUCTIONIviewcommunityeducationasapub
licrelationsprogramthatinstillsanawarenessofthesubject
increasestheinterestofthepeopleandmostimportantseeks
tomaintainpublicsupportfromthecommunitiesweserveAl
thoughitisdifficulttototallyseparateeducationfrom
publicrelationsinawelldesignedprogramitisimportant
thatwedonotlosesightofourobjectivethatofprovidinga
publicserviceandnotaneducationcenterCarefulresolution
ofonesgoalsandaknowledgeoftheimportancethatpublic
relationscanplayinmosquitocontrolprogramsisessential

PUBLICRELATIONSWHYOvertheyearswehavelost
severaleffectiveinsecticidesbecauseofresistanceeconomics

andgovernmentalrestraintsbutawellorganizedpublicrela
tionsprogramcontinuestofunctioninanefficientlymanaged
mosquitocontroloperationAveryimportantgoalofthepro
gramisthatthepublicunderstandsappreciatescooperates
andsupportstheneedformosquitocontrolToaccomplish
thistaskwemustcommunicatewiththepublicsotheycan
developabasicunderstandingofmosquitocontrolactivities
suchasbiologyhabitatsdiseasepotentialpreventionand
controltechniquesThevariousmeansthatweusetoreachthe
publicwillbediscussedlaterinthispaperThedegreethat
publicrelationsisutilizedwillvaryconsiderablyfromdistrict
todistrictbutthemerefactthatweexistisproofthateach
andeverydistricthassometypeofcommunityrelationspro
graminoperation

HOW TOESTABLISHAPUBLICRELATIONS

PROGRAMHowaprogramisstartedcouldbethekeyto
successorfailureThestaffmustbemotivatedandstimulated

aboutusingthisapproachTheyhavetobededicatedand
committedtothecontinuousdevelopmentandimprovement
oftheprogramEquallyimportantisanenthusiasticcontinu
ousdevelopmentandimprovementoftheprogramEqually
importantisanenthusiasticandfullyinformedBoardof
TrusteesWithouttheirsupportitislikelythatyourprogram
willfailBoardmembersintheirdailyrolefrequentlyrein
forcepublicrelationsthroughcontactwithotherpublicoffi
cialsthusaddingtotheexternalresourcesworkingonbehalf
ofouragencyOngoingcommunicationswiththeBoardof
Trusteesisamustiftheprogramistobesuccessful

WHERE TOSTARTThereisnooneparticularway
toaccomplishyourgoalsbutinsteadultimateachievement
mayrequiretheuseofalltheavailableresourcesThekeyto
successisadirectreflectionofthedegreeyouareorganized
Thedevelopmentofaplancouldbethecriticalfactorifyou
wishtoevaluateprogrameffectivenessatalaterdateThere
foreeachdistrictmayapproachpublicrelationsinaslightly
differentmannerbutasabasisforastartingpointbrieflyI
wouldliketomentionthosesegmentsofthecommunitywe
workwithandhowwereachthem
WHERE WEAREThefollowingisapartiallistof
groupsthatwetalkwithaboutourroleinmosquitoabate
mentEachgroupmakesupapartofthewholepublicwe
serveandaidsinreachingpeopleinotherspecializedfields
andoccupationsthusbecomingarmsofthedistrictEachof
thesegroupsservesadifferentpurposeandorfunctioninthe
communitysoitisimportantthatwetalktoouraudience
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wheretheyarenotnecessarilywherewewouldlikethemto
beAgoodcommunicatorrealizesthathismethodsandman
nerofpresentationmustcoincidewiththeneedsandtempera
mentofhisaudienceWeareawarethatthisprogramlikeany
otherprogrammayhaveitsdisappointmentsWerecognize
themchallengethemandthenmoveforwardwiththe
powerofpositivethinkingThelistthatfollowshasmany
groupsthatarecommontoalldistrictsTheneedsandlimita
tionsofadistrictmaydeterminetheprioritiesofemphasis
giventothesegroups

BoardofTrustees

CountyBoardofSupervisors
LocalAgencyFormationCommission
CountyHealthDepartment
CityandTownCouncils
CountyCityandTownPlanningCommissions
PublicWorksDepartment
CivicGroups KiwanisLionsRotaryWelcomeWagon

SonsinRetirementAmericanAssocia
tionforRetiredPeopleandSeniorActiv
ityCenters

Schools elementarythroughcollege
GeneralPublic personalcommunication

Thisinformationshouldprovidesufficientleadstoassist
indevelopingapublicrelationsprogramHoweverwetryto
beselectiveandworkinareasthatcanbestservetheneedsof
ourdistrict

METHODSWEUSETORELATEWITHPEOPLE

Groupsorganizationsandthepeoplethesegroupscomprise
haveparticularneedsandindividualdesiresThereforeour
methodsofapproachmayvaryfromgrouptogroupWiththis
inmindletmetouchonsomeofthewayswesellourpro
gram

1Haveawelltrainedfieldandofficestaff
2Theuseofeffectivepersonalverbalcommunication
3Writtencommunicationletters
4Newspaperarticles
5StaffedCountyFairBoothusingbothemployeesand

Boardmembers

6DistributeliteraturemosquitoandfishbrochuresCMVCA
MosquitoNotesbookmarksandeducationalbulletins

7Presentationstheuseofslideschartsdisplaysandlive
materialfollowedbyaquestionanswerperiod

8CertifiedTechnicianswithuniformsandproperidentifica
tion

9Vehiclesandequipmentclearlymarked
10Advisoryroletovariousplanningcommissionswherepro

fessionalbiologicalinputisneeded

Someoftheseitemshavehadahighpriorityinourprogram
butintheendallserveanimportantroleinachievingour
goalsLetmetouchnowonthoseareasIfeelshouldbeex

ploitedinordertoattaintheultimaterewardforourprogram
PLANNINGDEPARTMENTSThisisoneareawhereear

lydistrictinputcanhelptobuildmosquitopreventioninto
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ASURVEYFORTREEHOLEBREEDINGMOSQUITOESIN

CENTRALCALIFORNIAWITHFABRICATEDTREEHOLES

LeyburnFLewisandTakeshiMiura

In1977artificialtreeholcswereusedtosurveyforthe

1USDAARSWesternInsectsAffectingManandAnimalsLabor
atory5544AirTerminalDriveFresnoCA93727

UniversityofCaliforniaMosquitoControlResearchLaboratory
5544AirTerminalDriveFresnoCA93727

Thermaldevelopmentthresholdsanddaydegreethermal
summationswereusedinastudyoftemperaturerequirements
ofthewesterntreeholemosquitoAedessierrensistoinferfe
malehostfeedingratesandgonotrophicactivityfromtemper
aturerecordsofclimaticallydiverseareasinNorthernCaliforn
iawherethespeciesisknowntobreed

Twoperiodsoffemaledevelopment1emergencetofirst
bloodmealand2bloodmealtoovipositionwereobserved
inthelaboratoryattemperaturesfrom10 27CDevelop
menttimesfor1and2variedwithtemperatureasexpect
edbutrespectivethermalsummationsfortheseperiodsday
degreesabove7Cwererelativelystableallowingthermal
constantsforeachperiodtobecalculatedWeatherrecords
fromfourcommunitieswhereAesierrensispopulationswere
knowntooccurPetalumaDavisPlacervilleTahoeCity

Tosamplemosquitolarvalpopulationinaricefieldhabitat
thestandarddipperwascomparedwitha50squareinchplas
tictubandastandardaquaticdipnetInafieldestimatedto
haveabundantmosquitolarvaethehighestmeannumberof
CulextarsalisandAnophelesfreeborniperunitsamplewere
takenbythedipnettheplastictubanddipperinthatorder

ABSTRACT
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westerntreeholemosquitoAedessierrensisLudlowinthe
SierraNevadamountainsandfoothillsinCentralCalifornia

Eggswereobtainedatsiteswhichrangedfromanareawhere
allthetreeswerehardwoodselevationca168mtoanarea
whereallthetreeswereconiferselevationca2570m

USEOFTHERMALSUMMATIONSTOPREDICTHOSTFEEDINGRATESOF

ilEUESSIERREiVSISFEMALESINNORTHERNCALIFORNIA

StevenRBennett

UniversityofCalifornia
DepartmentofEntomology303BriggsHallDavisCalifornia95616

ABSTRACT

werealsoconvertedintodailythermalsummationsandused
withthermalconstantsof1and2topredictmeandura
tionsofgonotrophiccyclesineachareafromMarchthrough
July

Predictionsofthisstudyindicatethat
1Timeintervalsbetweenfemaleemergenceandonsetof

hostfeedingbehaviormayvaryfrom4to14daysormore
dependingonseasonandlocationofthepopulation

2Afemalesfirstgonotrophiccycleislikelytolastatleast
twotimeslongerthansubsequentcycles

3SeasonalonsetofhostfeedingactivitywillbesimilarinAe
sierrensispopulationsofcoastalandvalleyareasbutwill
tendtobedelayedathigherelevationsandabove2000
metersbloodfeedingactivitywouldnotbeexpectedbefore
lateJune

SAMPLINGLARVALMOSQUITOESINARICEFIELD

ACOMPARISONOFTHREETECHNIQUES

JBChristensenandRKWashino

UniversityofCalifornia
DepartmentofEntomologyDavisCalifornia95616

ABSTRACT

Thetubhowevershowedtheleastvariationinpercentstand
arderroraboutthesamplemeanFromthesedatasampling
curvesienumberofsamplesneededtopreciselypredict
variouspopulationlevelswereestimatedforbothspeciesof
mosquitopersamplingdevice



ANEMPIRICALMETHODFORPREDICTINGTHEHATCHINGDATEOFCULEXTARSALIS

EGGSINTHEEARLYSPRINGINFRESNOCOUNTYCALIFORNIA

TakeshiMiuraRMTakahashiDEReedandDGFarley

ABSTRACT

Itwasshownovera7yearperiodthatthefirstlarvalcollectionof
CulextarsalisCoquillettintheearlyspringwasmadebetween22to
26daysafterameandailysoiltemperatureata2inchdepthreached
50FormoreHoweveriftherequiredthermalconstant509degree

Culextarsalisisoneofthemostintensivelystudiedmosqui
toesinCalifornianotonlybecauseitisaknownvectorof
viralencephalitisbutalsobecauseofitsextremeresistanceto
allcommerciallyavailablelarvicidesinsomeareas

IntheCentralValleyofCaliforniaCxtarsalisfemaleshave
beenfoundtooverwinterchieflyinthefoothillsBellamyand
Reeves1963BurdickandKardos1963Baileyetal1965
Klieweretal1969andalongriverbedareasMortenson
1953itisthereforehypothesizedthatearlyspringpopula
tionsinthefoothillsandriverbedareascouldserveasnuclei

fromwhichlaterseasonpopulationsinthevalleyoriginate
SincetheestablishmentoftheFresnoWestsideMosquito

AbatementDistrictMADconsiderableCxtarsalislarval
collectionrecordshavebeenaccumulatedInordertodevelop
amethodforpredictingthetimeofegghatchintheearly
springthelarvalcollectiondatahavebeenexaminedincon
junctionwithlocalweatherdata

METHODSANDMATERIALSInordertofindthefirst

appearanceofCxtarsalislarvaeinthedistrictlarvalsurveil
lancewasstartedinearlyFebruaryeachyearEachoperator
inspectedpotentialbreedingsitesinhisresponsiblezoneand
sampledwaterwithalonghandleddipper450mlcapacity
Thenthewaterwasgentlypouredintoalarvalconcentrator
Husbands1969Tendipsweretakenfromasitewhenthe
firstdipcontainedlarvaeAttheendofadayallinspections
wererecordedonadailyreportsheetwhichcontainedweath
erdatafieldconditionstimeofinspectionlocationandname
ofpropertyownerInthelaboratorythecollectionswereex
aminedunderastereoscopicmicroscopeforidentificationof
speciesnumberofspecimensanddevelopmentalstages

Todeterminetheminimumeffectivetemperaturedevelop
mentalzeroforhatcheggsofuniformagewereobtainedby
thetechniquedescribedbyMiuraetal1976Fortyeggrafts
wereplacedindividuallyinaplasticcontainer34mmdia27
mmhighcontainingca10mlofwatereachandtheywere
placedinthewaterbathsmaintainedatconstanttemperatures
of556070and80FThetotalnumberoflarvaehatched
wasexaminedtwiceadayThetestwasduplicated

Developmentalzeropointwasdeterminedbytheanalysis
ofthelinearregressionmethodThethermalconstantthe
numberofdegreedaysrequiredfortheeggstohatchwascal
culatedusingthefollowingequation

K N EY ti a

i1

UniversityofCaliforniaMosquitoControlResearchLaboratory
5544AirTerminalDriveFresnoCA93727

2FresnoWestsideMosquitoAbatementDistrictPostOfficeBox
124FirebaughCA93622
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dayshadaccumulatedduringJanuarythisdurationbecame42to53
daysTheaccuracyofthemethodtopredictegghatchingintheearly
springisadequateformosquitocontrolagenciestopreparecontrol
operations

whereYiisthedaysrequiredtohatchataconstanttempera
turetiaisdevelopmentalzeroofhatchingandNisthe
numberofconstanttemperaturestested

Dailymeansoiltemperatureswereobtainedfromdaily
maxandminsoiltemperatureata2inchdepthpublishedin
ClimatologicalDatabytheUSDeptofCommerceat
FresnoAirTerminalCalifornia

RESULTSANDDISCUSSIONDevelopmentalzeropoint
andthermalconstantforhatchare4975FFigure1and
509degreedaysTable1respectivelyDevelopmentalzero
andthermalconstantforimmaturestages1stinstarlarvaeto
pupalstagewerealsocalculatedfromthedatareportedby
BaileyandGieke1968as44FY 00028X01223and
370degreedays

Table2showsexpecteddatesofhatchbaseduponthermal
constantcalculation509degreedaysanddatesofhatch
estimatedfromlarvalcollectiondataTheresultwasdisap
pointingastherewasagreatdiscrepancybetweenthedates
estimatedbythethermalconstantmethodandthoseactually
calculatedfromthelarvalcollectiondata

ThediscrepancyinourestimationTable2isprobably
causedbyaninsufficientnumberofsamplingsitesandareas
becausethelarvalsurveillancemadebytheMADwasconcern
edprimarilywithanalysisofspeciescompositiondensityand
distributionwithinthedistrictbutnotforestimationfoi
thermalconstant

Inordertoinvestigatethepossibleinterpretationofrela
tionshipbetweenthedateofthefirstlarvalcollectioninthe
springandsoiltemperaturedailymeantemperaturewas
plottedagainstchronologicaldateThedateonwhichthefirst
larvaewerecollectedisindicatedeachyearFigure2and3
Almostconsistentlythefiguresshowthattheintervalbetween
thedatewhendailymeantemperaturereached50Fandthe
dateofthefirstlarvalcollectionrangedfrom22to26days
Howeverin1970thefirstcollectionwasmadeonthe53rd
dayandin1974onthe42ndday

Thisdelayedphenomenoncannotbefullyunderstoodbut
thismightbepartiallyexplainedbyexaminingthereproduc
tivephysiologyofthismosquitoForexampleinFresnoCo
CaliforniathegonotrophicactivityofCxtarsalisbeginsat
almostthesametimeeachyearsoonafterthewintersolstice
Klieweretal1969andthefirstgravidfemalesappeardur
ingthelastweekofJanuaryMortenson1953Loomisand
Green1959SchaeferandMiura1971In1970and1974we
hadextremelywarmtemperaturesinJanuaryTable2and
Figure3eventherequiredthermalconstantforhatchwas
alreadyaccumulatedbythemiddleofJanuaryin1970andat
theendofJanuaryin1974whilefemaleswerenotquite
readytodepositeggs
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1970

1971

1972

1973

1974

1975

1976

55

60

70

80
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Expecteddayofhatchby
Thermalconstant Larvalcollection

Jan22
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Figure1Determinationofthedevelopmentalzeropoint
forCrtarsalisegghatch

Thethermalconstantconceptisusefulinpredictinganap
proximatedateofthefirstegghatchinthespringItdoesnot
pinpointthedatebutitdoesgiveprecautiontothemosquito
controlagenciestointensifylarvalsurveillanceactivityThe
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Deviation

days

2

11

18

9

23

6

9

Hatch Thermalconstant

in inDegreeDays

87

929

914

836

Firstlarvalcollection

Date Stagel

Feb19

Feb24

Mar1

Feb21

Mar5

Feb27

Mar4

462

512

547

514

509

methodproposedhereiscalculatedbytheintervalbetween
thedatewhensoiltemperaturehits50Fandthedateofthe
firstlarvalcollectionanditgivesabetterpredictionthanthat
ofthethermalconstantmethodThereforeithasmoreoper

z ationalvaluetothemosquitocontrolagenciesasaguidein

8m timingcontroloperationsFurthermoreitissimpleandpossi
bletomakeapredictionbyusinglocalclimatologicaldata
publishedbytheUSgovernment
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DISTRIBUTIONOFCULFXTARSALISINANISOLATEDFIELDAREAINCALIFORNIA

MarkreleaserecapturestudiesofadultCulextarsalisCoquillettin
KernCountyCaliforniaprovidedinformationonthedistributionof
markedandunmarkedmosquitoeswithinanisolatedstudysiteIn
total8400femalesweremarkedandreleasedofwhich452werere

Aseriesofmonthlymarkreleaserecapturestudiesofadult
CulextarsalisCoquillettweremadeinthesummerof1976in
KernCountyCaliforniaThemainpurposewastoobtain
backgrounddataonanisolatedpopulationthathasbeen
selectedasatargetforexperimentalgeneticcontroltrials
Fromdataobtainedestimatesweremadeofsurvivalpopula
tionsizeandemergenceNelsonetal1978Thepurposeof
thispaperistogivefurtherinformationthatwasobtainedon
thedistributionofmarkedandunmarkedCxtarsaliswithin

thestudysiteThisinformationmaybeusefulinplanningand
assessingtheresultsofintroductionsofgeneticallymodified
mosquitoes

MATERIALSANDMETHODSThestudysitePoso
Westisinthedryfoothills16kmnorthofBakersfieldandis
fullydescribedelsewhereNelsonetal1978Thesiteisara
vinethatrunsfromsouthtonorthforabout1kmandisfed

bywastewaterfromnearbyoilfieldsTheravinebanksrise
from20to25mtotheeastandwestandenclosethesiteon

2sidesFigure1isadiagrammaticmapofthesitewhichfor
conveniencewasdividedintozonesABandCMosquitolar
valbreedingwasheaviestinzonesAandBwherecattailsand
otheremergentplantswereabundantThemapshowsthedis
tributionof24trapsitesSites1through15wereat55min
tervalsonalternatesidesofthestreamEachperipheralsite
exceptnumber16was135mfromthenearestwaterSite16
was135msouthofzoneAnexttothenarrowchannelinthe

upperendoftheravineandwasblockedfromviewfromany
othersiteThesitesalongtheeastandwestmarginswerebe
hindthecrestsofthebanksandwerenotdirectlyvisiblefrom
thestreambed

Adultfemalesweremarkedandreleased1morningeach
monthfromJunethroughSeptemberTheywererearedinthe
laboratoryfrompupaecollectedatthestudysiteandwere
from18to66hroldwhenmarkedandreleasedshortlyafter
sunriseTheyweremarkedwithfluorescentdustsessentially
asdescribedbyDowetal1965ThreedustswereusedOne
ofthemyellowwasaHeleconpigmentfromUSRadium
Corpandtheother2redandbluewereRadiantpigments
fromHerculesIncEqualnumbersofmarkedfemaleswerere
leasednearthecenterofeachzoneatsites38and13Fig
ure1Thoseatsite3weremarkedwithyellowdustthoseat
site8withreddustandthoseatsite13withbluedustInall
8460femalesweremarkedandreleasedin4monthlytrials

1Thisresearch wassupportedinpartbyResearchGrantAI03038
fromtheNationalInstituteofAllergyandInfectiousDiseasesandby
GeneralResearchSupportGrantIS01FR05441fromtheNational
InstitutesofHealthUSDepartmentofHealthEducationand
Welfare

RLNelsonandMMMilby

UniversityofCalifornia
DepartmentofBiomedicalandEnvironmentalHealthSciences

BerkeleyCalifornia94720

ABSTRACT
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capturedMarkedandunmarkedspecimenshadsimilarpatternsofdis
tributionandmixedthoroughlywithin24hrofreleaseofmarkedin
dividualsThelatterdispersedthroughoutthestudysitewithinthefirst
24hrandsomeremainedforatleast10days

For10successivenightsaftereachreleaseaCDClighttrap
SudiaandChamberlain1962supplementedwitha18kg
blockofdryiceCOwasoperatedateachofthe24trap
sitesAllcollectionswereexaminedunderadissectingmicro
scopeandultravioletlightformarkedspecimensandallmos
quitoeswereidentifiedtosexandspecies

RESULTSANDDISCUSSIONTheresultsthatfollowre

presentcombineddatafrom10nightsofcollectionaftereach
ofthe4monthlyreleasesCollectionpatternsweresimilar
eachmonthFigure2showsthebaselinedistributionof
118226unmarkedCxtarsalisfrom960trapnightsCollec
tionswererelativelysmallalongthereservoirnearthenorth
endoftheravineandontheeastandwestmarginsTheratio
ofmalestofemalesalsowasrelativelysmallinthesemarginal
trapsCollectionswerelargestattrapsite16althoughsite16
waswellremovedfromthemajorbreedingareainzonesAand
B

Atotalof452markedfemaleswasrecoveredandtheover
allrecaptureratewas53 Figure3comparesthepercentage
distributionsofunmarkedandmarkedfemalesThedataare

fromthe18trapsiteswithintheravineFigure1although
markedfemalesweretakenateachofthe24sitesAlthough
equalnumbersofmarkedfemaleswerereleasedineachzone
thedistributionofrecoverieswassimilartothatofunmarked

femalesThissuggestedthatmarkedandunmarkedfemales
werewellmixedAgainthelargestnumberswerecollectedat
trapsite16

Abasicrequirementformarkreleaserecaptureanalysisis
thatreleasedandfieldspecimensbecomethoroughlymixed
Zonebyzoneexaminationofthedistributionofmarked
versusunmarkedfemalesTable1indicatedthatmarkedfe
malesofeachcolordidthoroughlymixwiththefieldpopula
tionApreferenceofmosquitoesforzonesAandBoverzone

Table1Zonebyzonedistributionofmarkedandun
markedfemaleCulextarsalisatPosoWest

Mark

status

Yellow

Red

Blue

Allcolors

Unmarked

No

females

144

139

88

371

82027

Zone

A

444

504

420

461

454

oftotal

inindicatedstatus

Zone

13

396

403

420

40A

393

Zone

C

160

94

159

135

153

aFromCO2lighttrapcollectionsinzonesABandCFigure1on
10nightsaftereachof4monthlyreleasesofmarkedfemales



CwasevidentAlsonotethatbluemarkedfemalesreleasedin
zoneCwererecoveredleastoften

Recapturedatawerefurtheranalyzedtodeterminehow
quicklymixingoccurredorwhetherthedistributionofmark
edfemalesonnight1differedfromthatonnights2through
10Table2Thedataindicatedthatthoroughmixing
occurredwithinthe1st24hrsincethedistributionwassim
ilarforeachtimeperiodForeachcolortherewasagreater
percentinzoneConnight1thanonnights2through10Ap
parentlymosquitoesthatfirstdispersedintozoneClater
gravitatedtowardmorepreferredhabitats

Thedataalsowereexaminedforevidenceofmovementup
ordowntheravinetothesouthortothenorthTable3
showsthenumberdirectionandmeandistancefromrelease
pointsofrecoveriesonnight1versusnights2through10

Mark

Table3MovementofmarkedfemaleCulextarsalisnorthandsouthfromreleasepointsonnight1versusnights2thru10

status

Yellow

Red

Blue

Number

Releasepoint females

trapsite recovered

3

8

13

Datawerelimitedtotrapsites1through15whichwere
alignedfromsouthtonorthatnearequalintervalsRed
markedfemalesreleasedatsite8showedgreatermovement
tothesouththantothenorthbothintermsofnumbersand
distanceSites3and13werenearoppositeendsoftherowof
trapssomovementofyellowmarkedfemalestothenorthwas
comparedwiththatofbluemarkedfemalestothesouthand
thelattershowedagreatermeandistanceofmovementThese
limitedobservationssuggestthatmovementdependedlargely
uponthepositionofthereleasepointrelativetothepreferred
habitatsidentifiedinFigure2

Significantlythemeandistancefromreleasepointsofre
coveriesalwayswasgreateronnight1thanonnights2
through10Thusmarkedfemalesapparentlydispersed
throughoutthestudysitewithinthefirst24hrFurtherevi
denceofrapiddispersalwasthatmarkedfemalesofeachcolor
weretrappedatbothendsoftheravinesites16and20or21
onthefirstnightaftertheirreleaseAlsomarkedfemalesof
1colorweretakenatupto16trapsitesonthefirstnight

ExcessiveemigrationofCxtarsalisfromthestudysitear
guesagainstuseofthesiteforintroductionofgenetically
modifiedmosquitoesTable4indicatesthatmarkedfemales
ofeachcolorremainedwithinthestudysitethroughoutthe
l0daytrappingperiodsAlsofemalesthattookbloodmeals
atachickenhouseonthecrestofthewestbankoftheravine

neartrapsite18laterwerecollectedalongtheravinebottom
unpublisheddataHowevertherapiddispersalofmarkedfe

Night1

Table2Zonebyzonedistributionofmarkedfemale
Culextarsalisonnight1versusnights2through10
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Mark Collection

status nights

Yellow 1

210

Red 1

210

Blue 1

210

Meandistance

ofrecoveriesm

North South

Collection

night

1 69

2 17

3 16

4 28

5 17

6 9

7 6

8 6

9 2

10 5

No

females

59

85

53

86

32

56

aFromCO2lighttrapcollectionsinzonesABandCFigure1
on10nightsaftereachof4monthlyreleasesofmarkedfemales

Number

females

Zone

A

424

459

528

488

438

411

oftotal

inindicatedstatus

Nights210

Zone

B

390 186

400 141

340 132

442 70

375 188

446 143

Meandistance

ofrecoveriesm

recovered North South

43 306 45 284

9 92 14 79

14 173 11 95

31 239 58 197

2 83 0

28 371 51 362

aFromCotlighttrapcollectionsattrapsites1through15Figure1on10nightsaftereachof4monthlyreleasesofmarkedfemales

Table4RecoveriesofmarkedfemaleCulextarsalisat

PosoWeston10successivenightsafterreleasesofmarked
speciemens

Nofemalerecoveriesofindicatedcolor

Yellow Red Blue Allcolors

65 40 174

17 12 46

22 13 51

22 20 70

16 7 40

13 3 25

7 3 16

2 2 10

4 3 9

3 3 11

Zone

C

aFromCotlighttrapcollectionsattrapsites1through24Figure
1aftereachof4monthlyreleases

malesandthecollectionsinperipheraltrapsparticularlyat
site16suggestedsomelossfromemigration

DatafromthestudiesreferredtoearlierNelsonetal
1978bearuponthequestionofemigrationEstimatesof
dailysurvivalfromrecaptureofmarkedfemalesaveraged
about70 Theseestimatesprobablyreflectedlossfromemi
grationaswellasfrommortalityHoweverestimatesofdaily
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Figure1MapofPosoWeststudysiteshowingdistribu
tionof24trapsites
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survivalbaseduponparousratesoffemalesWerenear85 If

the15differenceinthe2estimateswasduetoemigration
lossesfromemigrationandfrommortalitymayhavebeen
aboutequal

InsummarymarkedandunmarkedfemaleCxtarsalishad
similarpatternsofdistributionwithinthePosoWeststudy
siteandthe2typesmixedthoroughlywithin24hrofrelease
ofmarkedfemalesThelatterdispersedthroughoutthestudy
sitewithinthefirst24hrandsomeremainedforatleast10
daysSimilarbehaviorbymosquitoesreleasedforgeneticcon
trolatorbetweentrapsites3and8shouldfavorthechances
forsuccessfulcontrolatPosoWest
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SEASONALACTIVITYRELATIVEABUNDANCEAUTOGENYANDPHYSIOLOGICALAGE

INCENTRALCALIFORNIAPOPULATIONSOFCULISETAINORNATAWILLISTON

RPMeyerandRKWashino

UniversityofCalifornia
DepartmentofEntomologyDavisCalifornia95616

FromOctobertolateMayof197576and197677the
seasonalactivityrelativeabundanceautogenyandphysiolog
icalagewereinvestigatedinpopulationsofCulisetainornata
WillistonassociatedwithcoastalsaltmarshvalleyandSierra
foothillregionsofcentralCaliforniaMeyerandWashino
1976WithineachregionlarvaeofCsinornatadeveloppri
marilyinthefollowingaquatichabitats1SuisunMarsh
marsh fallwinterfloodedwaterfowlrefugeandduckclub
pondswatersalinity20 2SacramentoValleyvalley

irrigationfloodwatervernalpondsinlowlandareasdrain
ageditchesandoxidationpondsand3SierraNevadafoot
hillsfoothill vernalpondsthatformindredgertailingsand
lowlandareas

Droughtconditionswhichpersistedduringbothseasonsof
samplinglimitedmosquitoproductiontolocalizedsource
areasintheSacramentoValleyandSierraNevadafoothills
AlsomostduckclubsandholdingpondsonSuisunMarsh
weredrainedbylateFebruarytofurtherlimitproduction
sources

SEASONALACTIVITYANDRELATIVEABUNDANCE
Bothseasonalactivityandrelativeabundanceweredeter
minedbyoperatingCDCminiaturelighttrapsbaitedwith225
kgmofdryiceforonenightat14dayintervalsAdultpopula
tionsweresampledatthreelocations2ruraland1urban
withineachregionClimatologicaldatawereobtainedthrough
monthlyreportsNOAAfromweatherstationslocatedwithin
15kmofalladulttrappingsites

Collectionsizewasusedtocorrelatetheeffectofvarious

climatologicalfactorsprimarilyminimaltemperatureon
adultactivityTrapswereoperatedonnightsthatwerecalm
andoccasionallyovercastandunderwindorfogconditions
whentheseweatherfactorswerepredominantforthatsam
plinginterval

Resultsindicatethatbothactivityandabundanceweresig
nificantlyhigheratallrurallocationsandleastinurbanareas
foreachregionThelargestcollectionswereconsistentlytaken
onSuisunMarshinOctoberandNovemberofbothseasons
andwere10foldabovethosefromeithervalleyorfoothill
locationsDuringbothseasonsperiodsofpeakactivityoccur
redinthefallandmidwinteratmarshandvalleylocations
Collectionsizesfromfoothilltrapsweretypicallysmaller
thaneithervalleyorfoothillcollectionsandonlyminorpeaks
wereobservedduringthesamesamplingperiodSamplesfrom
trapsoperatedonnightswhenconditionswerecharacterized
byfogwindwithgustsabove16kmhrandairtemperatures
nearorbelowfreezingwereusuallynegativeorcontainedonly
alownumberoffemalesTheaveragecollectionsiteforeach
locationwashigherin197677thanin197576andprobably
relatedtoincreasedhabitatavailabilityandorfavorablecli
maticconditionsOnwarmevenings15inthemarshdur
ingOctoberandNovemberfemaleswerepersistantbitersand
wouldreadilytakeabloodmeal

AUTOGENYRatesofautogenyinfieldpopulationswere
obtainedfrominseminated10dayoldfemalesfedon10
sucroseandrearedfromlate4thinstarlarvaeandpupaecol
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lectedfromroutinelysampledbiweeklylarvalhabitatsin
theSuisunMarshandSierrafoothillsFemaleswereheldfor

10daysat210Candexposedto14hoursoflightper24
hourperiodAttheendoftheholdingperiodfemalesatleast
50persampleweredissectedandthestageoffolliculardevel
opmentChristophersStagewasrecorded

Inthreeoffourcasesautogenywasnegativelycorrelatedto
temperatureWhentheobservedrateofautogenydetermined
oneachsamplingdatewascomparedwiththemeanambient
airtemperaturecalculatedforthepreceeding14dayinterval
correlationcoefficientsofr72wereobtainedbothseasons
forSuisunMarshcorrelatesandr42197576andr89
197677forSierraNevadafoothillcorrelates

BylateDecemberandearlyJanuaryobservedactivityin
bothMarshandfoothillregionshaddeclinedsignificantlyat
dailymeantemperaturesbetween05CAcorrespondingin
creasewasobservedintheratesofautogenyinfemalesreared
fromfieldcollectedlarvaeandpupaeduringthesameperiod
forbothseasonsInearlyJanuarytherateofautogenyin10
dayoldfemalesfromSuisunMarshreachedamaximumof
420in197576and350in197677andinfemales
fromtheSierrafoothills400in197677

Thispatternsuggeststhatincreasedautogenyobserveddur
ingearlywinterfunctionedasahomeostaticmechanismfor
maintainingeggproductionwhenflightactivityinanautogen
ousbloodfeedingfemaleswaslimitedbylowambientair
temperaturesandindicatedbyeithersmallornegativecol
lectionsoffemales

PHYSIOTOGICALAGEPhysiologicalagewasdetermin
edbythePolovodovamethodDetinova1962inlivetrapped
femalesWhencollectionsizeprecludedagingtheentire
sampleasubsampleconsistingof50femaleswasselectedat
randomParousratesdeterminedfromsubsampleswerecon
sideredasanestimateoftheparityintheremainingundis
sectedportion

Thenumberofparousfemalescollectedwasgenerallypro
portionaltothesamplesizeObservedparousrateswerenot
significantlydifferentbetweenregionsparticularlyrurallo
cationsbutwerehigherinruralversusurbanlocationsAl
thoughthenumberofparousfemalesrecoveredinurbantraps
waslowseasonalpatternsinparityconformedtothoseob
servedinruralcollectionsMultiparousfemales2parousand
aboveweremorefrequentlypresentinsamplescontaining
ahigherproportionofparousthannulliparousfemalesOf
thefemalesagegradednoneshowedevidenceserialdilata
tionsofhavingcompletedmorethanfourgonotrophiccycles
4parousTheoldestfemalescollectedwerefromtraps
operatedonSuisunMarshinNovemberof1975andduring
midwinterof1977

Theseasonalpatternsofparityinfemalescollectedfrom
rurallocationsineachregionissummarizedasfollows1at
SuisunMarshmostparousfemaleswerecollectedinNovem
berof1975andfrommidtolateJanuaryof19772at
SacramentoValleyhighestparousrateswererecordedfrom
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THEEFFECTSOFTROPICALSTORMDOREENON

MOSQUITOPOPULATIONSINIMPERIALVALLEY

EricWGordonTheodoreASmithJanetOrtizandEliseMoisse

OnAugust151977tropicalstormDoreenlashedacross
ImperialCountycausingwidespreadfloodingandpowerout
agesWhenthestormdropped35inchesofwatermajordam
agewasdonetoroadsbreaksoccurredintheirrigationcanal
systemsandseriousdamagewasdonetoalfalfaandcotton
cropsestimatedintheareaof14to20milliondollars

Thewinddrivenrainstormwastheresultofacircular

stormsystemwhichhadbeenbuildingupabout275miles
southwestofSanDiegoandmovednorthwest

Thequestionofwhetherornotheavyrainfallinthesum
merseasonhasadirectcorrelationtothemosquitopopulation
intheImperialValleyisoftenamatterofdisputeDuring
theseperiodsofheavyprecipitationwehavetremendous
amountsofstandingwaterintheformoffloodedagricultural
fieldsroadsideditchesandtemporarylakesCertainlythe
additionalwaterwouldseemtoenhancethemosquitopopula
tionintermsofavailablebreedingsourcesbutdoesthis
necessarilymeanincreasedmosquitobreeding

TropicalstormDoreenaffordedustheuniqueopportun
ityofcomparingmosquitopopulationsduringtwodifferent
summerstormyearstropicalstormKathleenin1976and
tropicalstormDoreenin1977

AcomparisonofthefemaleCulextarsalispopulation
graphsof1976and1977Figure3yieldssomeinteresting
informationFirstofallbothgraphsdisplayabimodalcharac
teristicwhichhasbeenfoundtobetypicalofImperialValley
withpopulationpeaksinthefallandlatespringHoweverin
1977thespringpeakoccurredinJunewhilein1976it
occurredinMayAtfirstwewereatalosstoexplaintheshift
ingofthespringpopulationpeakTherewasnoappreciable
differenceinrainfallormeantemperaturesduringthemonths
ofMayandJune1976and1977Howeveracloserinspection
oftheweatherdataFigure2showedusthatthetemperature
maximumsduringMay1976were5to20Fwarmerthen
thoseinMay1977Thesemonthsalsoprovedtobesignifi
cantlydifferentstatisticallytestdistributiont 458at
5 degreesoffreedomdf 60

ThewarmermonthofMay1976withtemperaturesinex
cessof100FcouldhavefacilitatedbreedinginfemaleCulex
tarsalisintermsofdaydegreedevelopmentThecooler
temperaturesinMay1977mayhavedelayedthetarsalis
springpeakuntilJuneandJulywhentemperatureswereopti

1mmperialCountyHealthDepartment935 BroadwayElCentro
California92243

2CaliforniaStateDepartmentofHealthVectorandWasteManage
mentSection1350FrontStreetRoom146SanDiegoCalifonria
92101
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mumforbreedingAcomparisonofthefalltarsalispeaksof
1976and1977showsbothpeaksoccurringinMidOctober
Howeverthe1976peakisgreaterAgainwelookedatacom
parisonoftemperaturemaximumsInSeptember1976we
hadtemperaturesthatappearedtobewarmerthanthosein
September1977Figure2butthedifferencesbetweenthe
twomonthswerenotstatisticallysignificantt 1699at
10 df 14Hereitshouldbenotedthattropicalstorm
KathleenoccurredonSeptember101976droppingthree
inchesofrainontheImperialValleyascomparedtothe35
inchesofrainfromtropicalstormDoreenonAugust15
1977Theadditionalwaterdidseemtofacilitatetarsalis
breedinginOctober1976butthepeakstilloccurredaround
thesametimeinOctoberasin1977whentherewasnta
storm

Aninspectionoftheoverallfemalemosquitopopulation
chartsof1976and1977againshowsusthebimodaltenden
cieswithprominentpeaksonbothgraphsinlateJulyand
earlyAugustThehighsummerpeaksareattributedmainlyto
PsorophoraconfinnisandAedesvexanswhichgothrougha
completelifecycleinthreetofourdaysinfloodedpastures
duringthehotsummermonths

Onthe1977chartoftotalspeciestrappedFigure1we
canseethatthemosquitopopulationpeakedoutin3to4
daysaftertropicalstormDoreenhitImperialValleyThisis
explicableintermsofthefavorablebreedingsourcescreated
whentheagriculturalfieldswerefloodedPsorophoraeggsin
diapausefromthepreviousyearrequiredonlyafewdaystogo
throughacompletecyclewiththetemperaturesinexcessof
100FHoweverin1976wehaveasimilarpeakbutthistime
thepeak116perlighttrapnightoccursbeforethesummer
tropicalstormKathleenoccurredonSeptember101976
Inthiscasetherewerenotanyadditionalbreedingsources
createdInadditionthesetsofdataprovedtobestatistically
similart 137at5 df25

Thisinformationalongwiththedataonpopulationcycles
offemaleCulextarsalisleadsustobelievethatmanyofthese
breedingcyclesareobligatoryinnatureandmodifiedpri
marilybytemperatureratherthanprecipitationThisisespeci
allyobservedinthetarsalisspringpeaksCertainlyincreased
precipitationwillenhancebreedingbutitappearssoonlyifit
coincideswiththedesignatedpeakperiodsofbreedingInthe
caseofCulextarsalisbreedingpeaksoccurinthespringand
thefallwhilePsorophoraandAedespeaksareinmidsummer

Asanadditionalnoteitshouldbementionedthatmostof
theheavyrainfallandfloodingbyDoreendidnotseemto
createfavorablebreedinghabitatsThegreatmajorityofwater
sourcesextensivelysurveyedweredevoidofvegetationand
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larvalactivityItseemstofollowthatthereisprobablyanutri
entorshelterrequirementnecessaryforbreedingbytheinci
dentspecies

Theseareonlypreliminaryobservationsontheproblem
Moreworkwillberequiredtoascertaintheproblemforim
plementationofeffectivemosquitocontrolandencephalitis
researchespeciallyintheNewRiverarea

ItwouldappearthatImperialCountycanbankonaddi
tionalstormsinthefutureTheNationalWeatherServicehas

saidthatthephenomenaoftropicalstormsmovingupfrom
theSouthPacificviatroughsystemsisnotatallunusualCon
trarytopopularopinionthestormsarenot50yearor100
yearoccurrencesbutcouldhappenanygivenyearCertainly
thisisafactorthatwemustkeepinmindforfutureopera
tions
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CONVERSIONOFCDCLIGHTTRAPINDICESTONEWJERSEYLIGHTTRAP

INDICESFORSEVERALSPECIESOFCALIFORNIAMOSQUITOES

MarilynMMilbyEugeneEKauffmanandJeraldFHarvey

Inmosquitocontrolprogramsitissometimesdesirableto
establishasurveillanceofadultvectororpestpopulationsin
areaswherestandardNewJerseylighttrapsarenotroutinely
operatedAdifficultyariseswhennopowersupplyisavailable
sothatastandardNewJerseytrapcanbeinstalledAnobvi
oussolutionistouseasmallbatteryoperatedCDCtrapHow
everyourethenfacedwiththeproblemofinterpretingthe
resultsincomparisontocollectionsfromthestandardNew
JerseytrapsAnumberofpapershavereportedstudiesofvar
ioustypesoftrapsAcuff1976Meyeretal1975Unfortun
atelytheyrarelyprovidemorethanalistingofthevarietyof
speciescaughtbyeachkindoftrapandthetotalnumbersof
eachspeciescollectedoveraperiodoftimeSuchdataareof
limitedvalueifyouwishtoanalyzeseasonalorenvironmental
differences

LastsummertheSutterYubaMosquitoAbatementDis
trictandtheArbovirusResearchUnitoftheUniversityof
CaliforniaatBerkeleycooperatedinastudyintheSacramento
ValleytocompareCDCtrapsbaitedwithCO2withNew
JerseytrapsCollectionswereanalyzedasto1species2
sex3variationsatdifferingpopulationdensities4differ
encesinenvironmentsand5distancesfromknownorpoten
tialsourcesofmosquitobreedingAsecondarygoalwasto
comparestandardNewJerseytrapcollectionswithcollections
fromaluminumlighttrapsobtainedasmilitarysurplusand
normallyusedbytheDistrictatanumberoftheirregularlight
trappingstations

MATERIALSANDMETHODSEightlocationswere
utilized3wereinresidentialareas2wereinorchards1was
inapermanentpastureareaand2wereinricefieldareasSix
locationsrepresentedregularSutterYubaDistrictlighttrap
stationswherealuminumtrapswereinuse

Ateachlocation2trapsiteswereselectedandmetalposts
withcrossarmswereinstalledtoprovideaplacetohangthe
trapsThe2sitesateachlocationwereatleast110feetapart
butnotmorethan200feetandwereseparatedbyavisual
barriersuchasabuildingorfoliageWheneverpossiblethe
siteswereplacedintheopenwheretheywereunrestrictedby
adjacentfoliageorstructuresEachofthe2siteshadapower
supplysothateithertypeoftrapNewJerseyorCDCcould
beoperatedCDCtrapsSudiaandChamberlain1962were
baitedwith4poundblocksofdryicewrappedinbrownpaper
bagsandwerepoweredby6voltbatteriesNewJerseytraps
werealloftheAmericantypeMulhern1953witha25watt
lightsource

1Thisresearch wassupportedinpartbyResearchGrantAI03028
fromtheNationalInstituteofAllergyandInfectiousDiseasesand
GeneralResearchSupportGrantISOIFR05441fromtheNational
InstitutesofHealthUSDepartmentofHealthEducationand
Welfare

2DepartmentofBiomedicalandEnvironmentalHealthSciences
UniversityofCaliforniaBerkeleyCalifornia94720

3SutterYubaMosquitoAbatementDistrictPostOffice Box726
YubaCityCalifornia95991
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Comparisonrunsweremade2nightseveryotherweekfor
8weeksbeginningJune6thandendingtheweekofSeptem
ber12thTrapsateachlocationwererandomlyallocatedto
sitesonthe1stnightandwereplacedatalternatesitesonthe
2ndnightAluminumtrapsoperatednormallybothnightsat
theirregularsites

RatiosofcollectionsfromCDCandNewJerseytrapswere
analyzedseparatelyforeachtraprunThereweredifferences
indensitybetweenthe2sitesatseverallocationshencefor
eachweekwesummedthe2nightscollectionsattheeastand
westsitesforeachkindoftrapWeadded1toeachsummed
collectionbeforecalculatingratiosthiseliminatedratiosof
zeroorinfinityfornegativecollectionsThisprocedurepro
videdaweeklyratioforeachspeciesandsexateachlocation
Finallywecalculatedtheaverageofthe8weeklyratiosto
obtainameanratioforeachspeciesandsexateachlocation

RESULTSANDDISCUSSIONAtotalof134485mos
quitoeswerecollectedTable1The3mostabundantspecies
inall3traptypeswereCulextarsalisAedesmelanimonand
AnophelesfreeborniCDCtrapscollectedmorefemalesthan
NewJerseytrapsforallspeciesexceptAnfreeborniNew
JerseytrapscollectedmoremalesofallspeciesthanCDC
traps

Analysisofweeklydatanotshownrevealedthatweekly
ratiosateachlocationwereconsistentthroughoutthesummer
despitefluctuationsinpopulationdensityTheprincipal
sourceofvariationinratioswasthedifferencebetweenthe
typesofenvironmentinwhichthetrapswereoperatedbut
apparentlyinfluencedbytheirdistancefrombreedingareas

ForCxtarsalisfemalestheCDCtoNJmeanratiosranged
fromabout3to1inthericefieldandpastureareastoroughly
12to1elsewhereThehighestratiocamefromaresidential
locationinSutterTheNJtoCDCmeanratiosformaleCx
tarsaliswereabout10to1inthericefieldareasbutwere
muchloweratotherlocationswhereveryfewspecimenswere
collected

TheCDCtoNJmeanratiosforAemelanimonfemales

werealsoabout3to1andshowedlessvariationbylocation
thandidthoseforCxtarsalisfemalesMaleAemelanimon

wereessentiallyabsentfromcollectionsexceptin2ruralloca
tionswheretheirNJtoCDCmeanratioswerejustover
4to1

ForAnfreebornithebrighterlightoftheNewJersey
trapsappearedtobeamoreeffectiveattractantforbothsexes
thanwerethesmallerTightandCO2baitusedwiththeCDC
trapsThusforfemalesthetrapratioswerereversedTheNJ
toCDCmeanratiosintheruralareasweremorethan3to1
forfemalesandevenhigherformalesDifferencesbetween
the2typesoftrapswerenotsogreatinotherareaswhereAn
freebornicollectionsweresmallandthepresenceoftreesand
shrubsmayhavereducedtheeffectiverangeofthelight

ThesamemeanratiotechniquewasusedtocompareNew
Jerseyandaluminumtrapcollectionsat6ofthe8locations
AlthoughwedidfindseveralNJtoaluminummeanratios
whichweresignificantlydifferentfrom10wefeelcon



Table1Mosquitoescollectedduring1977SutterYubatrapcomparisonstudy

Species

NewJersey CDCCO Aluminum Total

60trapnights 61trapnights 40trapnights 161trapnights
Males Females Males Females Males Females Males Females

Aedesmelanimon 444 9029 246 24036 494 3514 1184 36579
Aedesnigromaculis 73 304 6 467 42 193 121 964

Aedessierrensis 0 1 0 2 0 0 0 3

Aedesvexans 13 50 1 352 5 34 19 436

Anophelesfranciscanus 0 0 0 5 0 0 0 5

Anophelesfreeborni 2419 8993 216 3511 2644 6295 5279 18799
Anophelespunctipennis 0 1 0 0 0 0 0 1

Culexervthrothorax 1 33 1 136 1 13 3 182

Culexpeas 2 5 1 4 9 4 12 13

Culexpipiens 73 22 3 54 13 18 89 94

Culextarsalis 6928 11947 1095 33866 7162 9645 15185 55458
Culisetaincidens 0 0 0 1 0 1 0 2

Culisetainornata 6 15 1 25 7 3 14 43

Aluminumtrapsnotoperatedat2of8locations

Table2Averagenumberofmosquitoescollectedperweekandmeanratios1977SutterYubatrapcomparisonstudy

Location

Culextarsalis

Ricefield 995 1769 293 508 88 938

386 1034 327 287 34 1050
Pasture 91 494 525 65 17 498
Orchard 24 346 940 3 1 244

56 650 1545 14 2 581
Residential 4 38 911 2 1 271

7 68 1095 1 3 202
5 180 2783 5 1 245

Aedesmelanimon

RiceField 4 6 297 1 10 086
924 2405 691 12 2 493

Pasture 275 620 247 49 24 419
Orchard 1 13 348 0 0 100

I 14 425 0 0 100
Residential 2 1 108 1 0 114

0 3 371 1 0 114
3 35 562 0 0 100

Anophelesfreeborni NJ1CDC1
Ricefield 551 182 323 217 14 1707

334 107 378 83 9 602
Pasture 51 16 314 18 5 333
Orchard 136 61 164 3 1 200

131 75 133 3 1 294
Residential 5 1 193 3 1 257

3 8 106 2 0 286
3 2 150 1 1 150

Meanrationotsignificantlygreaterthan100

Females Males

Meanweeklycollection Meanratio

NewJersey CDCCO2 CDC1NJ1 NewJersey CDCCO2 NJ1CDC1
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Meanweeklycollection Meanratio



fidentthatthesedifferencesprimarilyreflectedtrapplace
mentandnotaninherentdifferenceintheefficiencyofthe2
traps

Insummarywebelievethisstudyconfirmsthatcollections
fromanykindoflighttrapwillalwaysbesubjecttoagreat
dealofvariationTrapplacementisveryimportantbutthe
mostattractivetrapsitewillproducewidelyfluctuatingcol
lectionsDespitethiswefeelthepresentstudyhasshownthat
CDClighttrapswithdryicecanbeusedeffectivelytomonitor
thepopulationsofatleast3mosquitospeciesintheLower
SacramentoValleyandthatthedatacanbeconvertedfor
comparisonwithdatafromthestandardtrappingprocedure
Theconversionfactorsvaryforeachspeciesandsexandmust
takeintoaccountthetypeofenvironmentinwhichthetrap
isoperated
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OCCURRENCEOFMOSQUITOLARVAEINIRRIGATEDPASTURES

Routinesamplingofallmajormosquitosourceswasinsti
tutedattheFresnoWestsideMosquitoAbatementDistrictas
anintegralpartofitscontrolprogramin1968andwasdes
cribedbyReedandHusbandsin1969Thispracticehadmade
possibleareviewofmosquitospeciesoccurrenceinmajor
sourceswithintheDistrictonaseasonalandyeartoyearbasis
Suchareviewhasbeenreportedonforricesourcesforthe
eightyearperiod196976Reed1976

Speciescompositionanddistributionhavebeenreported
forasinglepastureThurmanetal1951forstationswithin
afieldHusbandandRosay1952andformultiplepastures
duringoneseasonReedandHusbands1969Thispapersum
marizestheresultsofsamplingovertheeightyearperiod
196976

METHODS MATERIALSTheproceduresusedfor
samplingpasturesweresimilartothoseusedinriceReed
1976Operatorswereinstructedhowevertobeginthein
spectionsfromthemostrecentlyfloodedareasandworkto
wardstheolderwaterswhencheckingforlarvaeinirrigated
pasturesDistrictcontroloperatorscarryasamplingkitReed
1970whichincludesamosquitolarvaehandconcentrator
Husbands1969

Inspectionofmosquitosourcesusuallycommencesabout
midFebruaryOftenthefirstlarvaefoundinirrigatedpastures
areduetopondingastheresultofrainIrrigationnormally
doesnotbegininpasturesuntilMarchandrarelybeforemid
FebruaryMosquitocontrolinpasturesisgearedtoAedespro
ductionthereforeinspectionsandsamplingofthesesources
willreflectthisemphasis

Sampleswereidentifiedbyspeciesandinstarandthenum
berofeachwasrecordedExtremelyhighnumbersinthe
sampleswereestimatedandspeciescompositionproratedon
thebasisofanaliquotofthetotalsampletakenfromthe
source

Samplesofsourcesweretakentoinsureapositivesample
foridentificationinthelaboratoryLarvalsampledensitiesas
usedinthispaperdonotnecessarilyreflectactualfieldden
sitiesbutareclosetoparalleltothefielddensities

RESULTSANDDISCUSSIONTheresultsofeightyears
196976oflarvalsurveillanceinirrigatedpasturesissummar
izedinTable1Intotal59600inspectionsweremadeof
which4227hadstandingwaterOfthesewetfieldsonly
2723containedmosquitolarvae9411ofthesepositive
fieldsweresampledandlarvaeidentifiedTherewere10mos
quitospeciescollectedinirrigatedpasturesoverthis8year
periodassummarizedinTable2Therewerethreespeciesof
AedesfourCulexspeciestwoAnophelesspeciesandone
CulisetaspeciesThespeciescollectedinmostsignificantnum
bersandincidencewereAenigromaculisAemelanimonCx
tarsalisandCsinornatarepresenting997ofthespecimens
identifiedAsexpectedAenigromaculiswasidentifiedin
6233ofthesamplescollectedandwascloselyfollowedby
Aemelanimonat4664ofthetotalsamples

INWESTERNFRESNOCOUNTYCALIFORNIA

DavidEReed

FresnoWestsideMosquitoAbatementDistrict
PostOfficeBox125FirebaughCalifornia93622
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Cxlarsuliswasfoundin2235ofthesamplesThislow
percentagemaybeanartifactofthepersonnelsoperatingpro
ceduresinthatinspectionsandsprayingofpastureshasbeen
generallydirectedtoAedescontrolAlargepercentofthe
CulexCulisetaandAnophelessampleswerefromareasof
pastureswhichremainedpondedfromirrigationtoirrigation
Itisfelthoweverthatincidenceofthesespeciesinpastures
whichhavenopondingfromoneirrigationtoanotherisof
littlesignificanceintotaladultmosquitoproduction

Thereweredefiniteseasonaldistributiondifferencesinthe

appearanceofmostspeciescollectedCsinornatawasfound
mainlyduringthefirstfourmonthsFebruaryMayAbout
91ofthesamplescontainingthisspecieswerecollecteddur
ingthisperiodAnfreeborniontheotherhandwascollected
primarily74ofthesamplesinSeptemberandOctober
CulexpipiensquinquefasciatusCulexpensandAnopheles
franciscanuswerealsolateappearingspeciesinpasturesThe
AugustOctoberincidencerepresents77oftheCxpipiens
quinquefaseiatusseasonaltotal62oftheCxpeasand100
ofthe4nfranciscanus1appearanceonly

Cxtarsaliswasnotcollectedinirrigatedpasturesuntilthe
secondweekinMarchandwascollectedataboutthesame

ratefromthatpointonuntilOctoberwiththeexceptionof
AprilFigure2Larvaldensitiesbasedupon10dipsamples
graduallyincreaseduntilAugustatwhichtimetheygradually
droppedFigure1

IncidencesoflarvalAenigromaculisandAemelanimon
wereexpectedtoshowhighlycontrastingresultsThecontrast
occurredbutnottothedegreeexpectedduringsummerand
fallBothspeciesappearedearlyinpasturesAemelanimon
howeverwassignificantlythemostdominantspeciesinFeb
ruaryandMarchAprilatransitionalmonthforthesespecies
sawbothspeciescollectedequallyDuringthebalanceofthe
yearAenigromaculisdominatedThedifferencesinincidence
ofthesespeciesareconsideredtoheoflowtomoderatesigni
ficance

IncidenceofthesemajorAedesspecieswascomparedfor
thenorthernandsoutherndivisionsoftheDistricttheresults

ofwhichareshowninFigures36Aenigromaculiswascol
lectedwithgreaterfrequencyinthesouthernareaoftheDis
trictwhileAemelanimondominatedinthenorthernarea

Aenigromaculisincidenceinthesoutherndivisionwassignifi
cantlydifferentfromthatofAemelanimonbutinthenorth
ernareasdifferencesinincidenceofthesetwospecieswasonly
moderateThehighincidenceofAcmelanimoninthenorth
erndivisionhadamoderatingeffectontheDistrictwidere
sults

LarvalconcentrationsofAemelanimonandAenigromac
ulisascollectedin10dipsamplesfollowedsimilarpatternsto
thelarvalincidenceThedensitiesofAemelanimonwere

higherinthenorthernareasoftheDistrictandAenigromacu
lisdensitiesweresignificantlyhigherinthesouthFigure3
and4TheoverallDistricteffectwasoneoflittledifference
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indensitybetweenthesespeciesexceptduringAugustand
September

Theseresultsconfirmwhatwasreportedin1968Reedand
Husbands1969givinggreatercredencetoeffectsofsoiltypes
tothemosquitocompositioninpasturesSoilsinthepasture
areaofthesoutherndivisionaresandyclayloamofthe
FresnoTraverPondandWaukenaseriesbutthenorthern
divisionpasturesarelocatedonMercedClayAlsoirrigationis
fromcoldsurfacewatersinthenortherndivisionandwarmer
wellwaterisusedinthesouth

Inconclusionallmosquitospeciesinthevalleyportionof
theDistrictexceptthetreeholespeciesAedessierrensisand
Orthopodomyiasigniferawerefoundinirrigatedpastures
Seasonaldistributionandoccurrenceofeachspecieswereas
expectedexceptforAemelanimonwhereheavycoldsoils
maintainedahighincidenceanddensityofthisspecies
throughouttheseasonthusaffectingtheDistrictwideseasonal
distributionofthisspecies



Aeriesnigromaculis 4191 124178 296 6061 6233

4edesmelanimon 3151 60177 191 2937 4664

Culextarsalis 1510 17829 118 970 2235

Ciilisetainornata 219 2096 096 102 324

Anophelesfreeborni 34 82 024 004 050

Culexpquinquefasciatus 26 419 161 020 038

Culexpens 8 68 085 003 012

AedesTexans 7 25 036 001 010

Culexervlhrothorax 3 5 017 000 004

Anophelesfraneiscanus 1 2 020 000 001

Otherspecies 2 2 010 000 003

Table2Summaryandevaluationof8yearsofsamplingforlarvaeinirrigatedpastures

Mosquitospecies TotalSamples

Total

Aenigromaculis

melanimon

Glorsalis

2

5

4

3

TotalSpecimen LarvaeDensity

6756 204883

Percentof

TotalSpecimen

e

Figure1Monthlylarvaldensitiesofthreemosquitospeciesfoundinirrigatedpasturesfrom1969to1976
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Percentof

SourcesSampled
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ALABORATORYTEMPERATURECONTROLLEDRECIRCULATINGWATERSYSTEM

INTRODUCTIONAbasiclaboratoryrecirculatingwater
systemclosedforhandlingmanyseparateaquariaandstudy
ingaquaticorganismscanbeconstructedeasilyandinexpen
sivelyAddingauxiliaryfeaturestoregulatewatertemperature
andsupplycompressedairincreasesthecostofsuchasystem
buttheexpenseisworththegaininexperimentalflexibility
anduseThebasicsystemcanbeanysizethatfitstheavailable
spaceandneedsoftheresearcherThesystemdescribedinthis
paperwasmodifiedfromfeaturesoftwoexistingsystemsde
signedbyErnestCBayunpubldataandisnowoperational
attheSoutheastMosquitoAbatementDistrict

TheDistrictssystemisshownintheschematicinFigure1
Wateriscirculatedbyapumpfromareservoiratgroundlevel
totwohorizontallysupportedplasticstandpipesAquariare
ceivewaterfromthesepipesbygravitythroughTygontubing
Gravityalsoreturnswaterfromtheaquariaintoaseriesof
horizontalandverticaldrainsofplasticpipestothereservoir
forrecirculationWatertemperaturecanbemaintainedcon
stantorfluctuatedtosimulatethermoperiodicityandcom
pressedaircanbesuppliedtoaquariaThesystemcansupport
approximately40to50fivegallonaquaria

DESCRIPTIONOFTHEBASICSYSTEMAsshownin
Figure1thebasicsystemiscomprisedofthreelevelsAlarger
lowertableformsthemainsupportandworkingareaofthe
systemmeasures4ftx8ftx1inchandstands375inches
oursisdiscardedaircraftworkbenchAtopthisasmaller
tableof34inchplywoodformsadditionalworkingareaand
supportforthesystemItis3ftx8inches20inchesabove
thelowertableandsupportedby3bracedboards1x12
incheseachcutwithaholetoaccommodatethehorizontal
4inchPVCstandpipeAplatformof34inchplywoodmea
suring1x8ftformsthethirdlevelofthesystemandabase
for3woodensupports2x12inches512incheshighandcut
Ushapedtosupporttheother4inchPVCstandpipeThe
platformissupported12inchesabovetheuppertableby3
segmentsofgalvanizedpipe

TheplumbingofthesystemisentirelyofSchedule40PVC
PVCisinexpensiveeasilyfittedlightweightandbiologically
inertNoattemptisgiventodescribepipelengthsandfittings
usedsincedesigncriteriaforplumbingcanvaryforsimilar
systems

AsillustratedinFigure1waterflowsfromthepump
MarchorbitalmagneticdrivepumpModelAC3CMDinto
thetopendoftheupper4inchstandpipethrough34inch
piperateofflowisregulatedwitha3ainchglobevalvefitted
tothedeliverypipeA3inchlengthof2inchpipesetsverti
callyintothestandpipenearlyoppositethefillFigure2
Thispermitstheupperstandpipetofillwithwateratafixed
levelanddeliverstheexcessspillwaterintoaverticaldrainof
2inchpipeopeningintothetopofthelower4inchstandpipe
Filldesignoftheoppositeendoflowerstandpipeisidentical
totheupperstandpipeSpillwaterflowsdownaverticalsec
tionof2inchpipeintoacommonhorizontaldrainof2inch
pipe

Thestandpipesarecappedateachendandtheirlower112
inchesdrilledwithopposingrowsofainchholesspaced6

FORINVESTIGATINGAQUATICORGANISMS

JackHazelrigg
SoutheastMosquitoAbatementDistrict

9510SouthGarfieldAvenueSouthGateCalifornia90280
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inchesapartTheholesarefittedwithTygontubingwhich
supplieswatertotheaquariaThetubingisheldinnonservice
positionby1x6inchplanksasshowninFigure1

Waterfromtheaquariadeliveredthroughthetubingdrains
intotheslotted2inchpipeswhicharesupportedhorizontally
alongeachedgeofthetablesThetopsofthesedrainsfit
evenlywiththetopsurfaceofthetablesSlottingfacilitates
cleaningandaquariaplacementThesedrainsunitewiththe
horizontalcommondrainFigure1thatforksreturning
watereithertothereservoirforrecirculationoranearbysink
trapforflushingDirectionofwaterflowisdetermined
throughtheuseoftwo2inchvalvesattheseendpointsFig
ure1Sincethereisacappedhosefittingcommontothe
pointofinflowFigure1andsinkdrainageavailabletheen
tiresystemcanbeflushedandGleanedperiodicallyAlsothe
accessibleendsofthestandpipeshaveainchcappednipples
whichserveasdrainsFigure1Unionsareinstalledatcritical
sitesintheplumbingmakingpossiblethedisassemblyandre
locationofthesystem

Thereservoirisanapproximately70galloncapacity3inch
plywoodboxmadewatertightwithfiberglassandresinCom
ponentsofthereservoirandfiltrationsystemareshowninFig
ure3Theinner4inchesofthereservoirarebracedwith1x
4inchjoiststosupportthewaterintakeandbiologicalfilter

TheintakeleadingtothepumpisYshaped34inchPVC
andpositionedasshowninFigure3Holesainchindiameter
and1inchapartaredrilledalongthebottomlengthofthein
takeItisconnectedtoanoutletfittedintothewallofthere

servoirAballvalveoccursbetweenthereservoirandpump
topreventbackflowintothereservoirshouldthepumpfail

Thebiologicalfilteriscomprisedofafiberglassplateor
subgravelfilterandtwolayersofgravelFigure3Theplateis
twosheetsofcorrugatedfiberglassgluedtogetherandper
foratedwithslotsaccordingtoSpotte1970Theplatea2
inchlayerofpeagraveltoppedbya1inchofcoarseaquarium
gravel

AUXILLARYFEATURESThebasicsystemshownin
Figure1isalsoequippedformaintainingconstantwater
temperatureorprovidingvaryingthermoperiodsConstant
temperatureismaintainedwithin 1Cbybuckingtwo750
wattheatersHotwattitem1SH37780OW120VSF26
againstarefrigerationunitNeslabModelPBC75Portable
BathCoolerintegratedintothereservoirSwitchingofthe
heatingcoolingsystemsisaccomplishedbyathermoregulator
ColeParmerStockNo214971050Ccoupledto2elec
tronicrelaysThethermoregulatorisenclosedwithinaplexi
glassaquariumThermoperiodicityisachievedbycoupling2
thermoregulatorsoneforcoolingtheotherforheatinginto
therelayswhoseonandoffpositionsarecoupledtoa7day
intervaltimerDaytonModel2E214Ifdesiredthetimer
canbesettosimulateanextreme321hourthermoperiodfor
anydiel

Compressedairisalsoavailabletothesystemfromashop
aircompressorHalfinchPVCpipesleadingfromamainde
liverylineparallelthelengthoftheupperstandpipeasshown
inFigure1Alongeachainchholesaredrilledandfitted
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Figure1Schematicofthesystemindicatingmajorcomponentsareservoirblowertablecuppertabledlowerhori
zontalstandpipefhorizontaldrainsgfillpipehverticaldrainsiglobevalvesjflushdraintosinkglobevalvenotshown
kupperplanktosupporttygontubinginnonuseposition1PVCairlinemgardenhoseadapterandfittingsforflushing
nplatformsupportingupperstandpipeoflushplugBrokenlinewitharrowsindicatesdirectionofwaterflow



Figure2Illustrationshowingpositionof2inchPVCpipe
spillpipewithin4inchPVCstandpipe

withsegmentsof516inchTygontubingandconnectedto
trinozzleairgangsattachedtotheedgeofthesmallertable
Anairfilterandregulatorareconnectedtothemaindelivery

Stand line

Pipe

Cap
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PRODUCTSOFPUTREFACTIONANDBREWINGODORS

THATATTRACTSYNANTHROPICFLIES

MirSMullaYihShenHwangEdmondCLoomisandHaroldAxelrod2

Volatilekairomonesproducedonputrefactionandfermentationof
complexorganicmaterialssuchaswholeeggandmolassesandsugar
solutionswithyeasthavebeenchemicallyidentifiedTheattractancy
ofthevariousemanatedproductsagainstanumberofsynanthropic
fliesisinvestigatedandreported

Fivevolatilekairomonesproducedonrottingaqueoussuspension
ofwholeeggpowderwerefoundasattractantsorcoattractantsagainst

INTRODUCTIONBothvectorandpestiferousspeciesof
Synanthropicfliesareattractedtotheirvertebratehostsand
othersourcesoffoodbymeansofavarietyofvolatilechemi
calsThesechemicalsareproducedeitherintheprocessof
catabolisminthehostsorbytheresidentmicroorganismson
theskinsurfaceorinsidethehostbodyFreelivingmicro
organismsalsoplayanimportantroleintheproductionof
chemicalstimuliwhichprovidecuesforcertaininsectsto
locateasourceoffoodandovipositionorbreedingsites
Suchchemicalsubstancesproducedbyoneorganismwhich
induceresponseinanotherareknownaskairomonesortrans
specificchemicalstimuli

Ithasbeenknownforalongtimethatdecayingmeatfish
andputrefyingcomplexproteinsliberatevolatilechemicals
whichattractanumberofspeciesofeyefliesblowfliesflesh
fliesandmuscidfliestothesourcesfromwheresuchchemicals

areliberatedBurgess1951Dow1959MullaandAxelrod
1977Similarlyfermentationandinfusionofplantproducts
andanimalwastesbyfermentsandinfusoriaproducevolatile
chemicalswhichserveascuesforanumberoffunctionalre

sponsesinthereceiverorganismsThesechemicalsingeneral
actasastimulusforfeedingovipositionaggregationoracom
binationofthese

Recentdevelopmentsintheisolationandidentificationof
volatilechemicalsproducedonputrefactionfermentationand
infusionofavarietyofsubstancesofplantandanimalorigin
madeduringthecourseofourresearchendeavorswillbedis
cussedhereThepossiblepotentialofthesebehaviormodify
ingsubstancesinpopulationcontrolandsamplingtechniques
willbemadethesubjectofthispaperToapproachthis
subjectmatterinasystematicmannerproductsofputrefac
tionandfermentationorbrewingwhichmodifythebehavior
ofpestandvectorsynanthropicflieswillbediscussedhere
Productsofinfusionsinsofarastheyinfluenceoviposition
behaviorofmosquitoeswillbediscussedbyotherresearchers
fromtheUniversityofCaliforniaatRiverside

KAIROMONESOFPUTREFACTIONSYNANTHROPIC
FLIESMeatandfishliberatevolatilechemicalsevenwhen

Studiespartiallysupportedandconductedincooperationwiththe
CoachellaValleyMosquitoAbatementDistrict

2DepartmentofEntomologyUniversityofCaliforniaRiverside
California92521

3CooperativeExtensionServiceUniversityofCaliforniaDavis
California95616

ABSTRACT
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theeyegnatHippelatescollusorandotherpestiferousspeciesofthis
genusOftheseattractantsonly2showedactivityagainstMuseado
mesticaandMuscinastabulansNoneoftheseputrefyingkairomones
wereattrativetoFanniaspeciesEthylalcoholasthemaincompon
ent99ofbrewingwastheonlyattractantagainstFanniaItwas
attractiveagainstMstabulansandincreasedthepotencyofputrefy
ingkairomonesagainstthisspeciesandMdomestica

freshbutasputrefactionensuesthenatureandquantityof
thevolatilechemicalschangeSubsequentlytheresponsesof
thereceivingorganismsalsochangeAfreshputrescentpre
parationattractivetocertainspeciesmaybecomerepellentas
theagingprogressesSpecieswhichdidnotrespondinitially
mayrespondattheadvancedstagesofputrefaction

Inthecaseoftheeyegnatsrottenegginwateragedfor
412daysishighlyattractantwithpeakattractancymanifest
edat48daysofputrefactionTable1Theattractancyof
therottingeggdecreasesbeyondthattimeTheattractancyof
putrefyingmaterialsisquitevariablesincetheproductionof
thevolatilechemicalsisregulatedbymicroorganismswhose
speciesconstituencyandgrowtharealsovariableTherefore
theuseofputrefyingproteinsorproteinhydrolysatesfor
monitoringinsectpopulationsisnotdesirableSimilarlythese
preparationsduetoinconsistenciesintheirattractancycan
notbeutilizedininsectcontrolprogramsAdditionallymany
ofthevolatilecompoundsproducedinputrefyingfermenting
andinfusingpreparationsarenotresponsibleforinducingan
attractancyresponseininsectsandmostoftheodorsare
undesirable

Table1Putrefactionof2aqueoussuspensionofchicken
wholeeggpowderfacilitatedbymicroorganismsproducing
volatileattractantsagainsttheeyegnatHippelatescollusor

Avg Avgno
Treatment Condition days gnatsvial attractancy

Autoclaved Septic 6

Unplugged 4

8

12

Autoclaved Aseptic 0

Plugged 4

8

12

Not

AutoclavedSeptic 0

4

8

12

Standard Septic

2

217

116

37

2

0

0

0

126

6

10

80

2

271

145

46

2

0

0

0

1 1

158

8

12



Toovercometheseproblemsweinitiatedstudiesonthe
chemicalnatureofvolatilesubstancesproduceduponputre
factionofaqueoussuspensionsofchickenwholeeggpowder
Hwangetal19751976Mullaetal1976Therottingpre
parationswerefractionatedandtheattractancyofeachfrac
tiontestedagainsteyegnatsinfieldMullaetal1976Al
thoughmanyvolatilecompoundsareproducedinputrefied
preparationsofeggonly5compoundsofthesetestedwere
foundtoconstitutethemainattractantsorcoattractants

againsteyegnatsHippelatesspeciesHwangetal1976
Thesecompoundsinacombinedformshowedthehighest
levelofattractancy

Thechemicalsproducedinputrefyingeggwhichactas
attractantsandcoattractantsare

Trimethylamine
Ammonia

IndoleorSkatole
LinoleicorOleicacid
nButyricacid

attractant

attractant

coattractant

coattractant

coattractant

Trimethylamineandammoniaaregaseousundernormal
conditionsHoweverbotharehighlysolubleinwaterItis
thereforeeasytoobtainaqueoussolutionscontainingall5
attractantsandcoattractantsAqueoussolutionshowever
cannotbereadilyemployedinoperationalcontrolprograms
ofpestfliesTheneedforslowreleaseformulationsisquite
obviousandthereforeweplacedemphasisonthedevelopment
ofsolidformulationsTheseweredevelopedbyincorporating
theingredientsintoasolidcarrierTheconstituentsofthecur
rentformulationknownasSyntheticFlyAttractantsSFA
areasfollows

Fishmealcarrier 5425 Solid

Trumethylamine
hydrochloride 25 Solid

AmmoniumSulfate

fetilizer 40 Solid

Indole 025 Solid

Linoleicacid 10 Liquid
nButyricacid 20 Liquid

Thesolidingredientsaremixedwiththecarrierandthen
theliquidcomponentsaresprayedoverthedrymix

Theattractantstrimethylamineandammoniacanbere
leasedfromtheirsaltsinthepresenceofwaterWithout
moistureinthesubstrateonwhichthesolidformulationis

placedthereislittleornoreleaseofthese2materialsand
thereforetheattractantformulationshowsverylowactivity
whenplacedonadrysubstrateTable2Thishasbeenfound
tobethecasewithbothhousefliesandtheeyegnatsIntreat
ingwiththeseattractantformulationsitisessentialthatthe
formulationbeplacedondampgroundorothersubstrates
thataremoist

ThesyntheticflyattractantformulationSFAwhencom
paredtosugarbaitscontainingtheattractantmuscalure
showedmuchhigheractivityagainstthehouseflyMusca
domesticaInelectrocutingzaptraps812timesmoreflies
wereattractedtotrapsbaitedwithSFAthanthosewithsugar
muscalurebaitTable3IneverycaseSFAattractedmore
fliesthanthestandardcommercialbaitThelatterdidnotat

tractmanymorefliesthananemptytrap
SincetheSFAformulationdevelopedforeyegnatswas

foundtobehighlyattractiveagainsthousefliesMullaetal
1977itbecamenecessarytodeterminethechemicalsrespon
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Table2Influenceofsoilmoistureontheattractancyof
SFAplacedonthesurfacetotheeyegnatHippelates
collusor

Wateraddedml Avgnocup

0

10

20

30

40

50

aSolidformulationofSFAplusGoldenMalrinforthekillingagent
placedonthesurfaceofsoilplacedinpaperscups

Table3AttractancyofsolidSFAformulationtohouse
flieswhenevaluatedinanelectrocutingzaptraponapoultry
ranchinRiversideCountyCalifornia

Attractantformulation

SFA

Lursect

SFA

Empty
SFA

Diluentfishmeal
SFA

SuperGoldenMalrin
SFA

GoldenMalrin

0

15

38

23

128

170

Nofliespertrap

17000

4500
18000
1170
17500
1900
10500

810

28300
3150

aContainingpropoxur0025 dichlorvos004 andmuscalure

0025

bContaining propoxur0125 andmuscalure0125

sibleforinducingresponseinthisinsectSeveralformulations
containing4ingredientsorminusoneoftheingredientswere
evaluatedingallonjarandelectrocutingzaptrapsagainst
fliesonapoultryranchTheformulationcontaining4ingredi
entstrimethylamineHCIammoniumsulfateindoleandlino
leicacidwasmoreattractivethanthosemissingoneofthese
compoundsHoweverdeletionoftrimethylamineorindole
significantlyreducedthenumberoffliesattractedtotheform
ulationcontainingbothofthesecompoundsThepresenceof
linoleicacidinsometestsincreasedcatcheswhilenotin
othersDeletionoftheammoniasourcehoweverdidnotde
creasethecatchoffliesItisthusconcludedthattrimethy
lamineandindolearethemainattractantsagainsthouseflies
andthattheadditionoflinoleicacidincreasedthecatches

Thereareprobablyotherattractivesubstanceswhichregulate
thebehaviorofdomesticflies

Sinceaceticandnbutyricacidswerefoundtobethebreak
downproductsintheputrefactionofwholeeggpowderand
thelatteracidwasfoundtoenhanceattractancyoftheother
componentstoeyegnatsthese2acidswereevaluatedagainst
pestfliesTheadditionofnbutyricacidtotheinitialSFA
formulationcontainingtrimethylamineHC1ammoniumsul
fateindoleandlinoleicacidincreasedattractancytoM
domesticTable4Thisformulationhadnoattractancyto
FcanicularisHoweveradditionofnbutyricacidsignificant
lyincreasedcatchofMstabulansovertheadditionaceticacid



Table4AttractancyofinitialSFAasinfluencedbythe
additionof2aceticornbutyricacidtopestfliesonpoultry
ranch

Species

Muscadomestica

Fanniacanicularis

Muscinastabulans

Muscadomestica

Fanniacanicularis

Muscinastabulans

Significantlydifferentat005levelbetweenacids
Significantlydifferentat001levelbetweenacids

Table5Distillationfractionationoffermentationattract

antsinabrewof10sucroseplusBrewersyeastastested
againstpestfliesonapoultryranch

Fraction

Sugar yeastbrew
Distillateofabove

Sugar yeastbrew 14 87 30

Residueofabove 1 1 1

Significantat001Levelfromthedistillateorresidue
1MDMuscadomestica

FCFanniacanicularis
MSMuscinastabulans

Table6Ethylalcoholbrewingattractantenhancingthe
attractancyofsolidSFAputrefactionattractantsagainstpest
fliesonapoultryranch

Species

Significance
withoutalcohol

arthylalcohol
SFA

LiquidWater
25

0

35

SolidonAlphacel
98

1

22

14

7

Avgnofliesjartrap
Acetic nButyric

10EthOH

38

0

135

193

0

92

Avgnofliesjartrap
MD FC MS

237 46

256 44

Avgnofliesjartrapafter

2days 4days

SFA SFAAlc SFA SFAAIc

Mdomestica 13 33 9 18

Fcanicularis 1 24 0 4

Mstabulans 23 134 25 57

25EthOH

Mdomestica 2 6 1 2

Fcanicularis 2 49 1 37

Mstabulans 41 216 18 85

at001levelbetweenformulatinswithand

impregnatedontothesolidfishmealformulationof
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inbothliquidandsolidformulationsFromthesestudiesitis
concludedthatSFAformulatincontainingtheabove5ingredi
entsismoreattractivethantheinitialonewithoutthisacid
toMdomesticaandMstabulansbutnottoFcanicularis

KAIROMONESOFFERMENTATIONSYNANTHROPIC

FLIESFermentationoffruitsstarchesandsugarsalsopro
ducevolatilechemicalswhichinduceresponsesinpestflies
Amongthesebrewingofsolutionsofmolasses25 inwater

withtheadditionofBrewersyeasthasbeenutilizedinbaiting
trapsforfliesonpoultryranchesinSanBernardinoCounty
CaliforniapersonalcommunicationswithWDMcKeanand
WFRooneyUniversityofCaliforniaFarmAdvisorsSan
BernardinoCountyMolassesbrewscontainedingallonjars
placedinascreenconetrapwherethescreenistreatedwith
dichlorvossugarbaitslurryhasbeenshowntokilllargenum
bersofpestfliesThebrewbecomesactivein23daysand
continuestolurefliesforabout34weeksafterwhichitisex
hausted

Todeterminetheexactnatureofthevolatileattractants
weinitiatedstudiesonthefractionationofsugaryeastbrew
whichwasequallyattractiveasmolasses yeastbrewHwang
etal1978Bothbrewswerefoundtobehighlyattractiveto
Fanniacanicularisandfemoralis

Ondistillationofthesugar yeastbrewtheattractant
componentswentintothedistillateTable5Theoriginal
brewwasequallyattractiveagainstFcanicularisandMstabu
lansaswasitsdistillatebutthelatterwaslessattractive
againstMdomesticaindicatingthatsomecomponentismiss
inginthedistillateTheresidueofthedistillationhowever
wascompletelyinactiveagainstall3species

Chemicalanalysisofthemolassessugarandyeastbrews
showedthatethylalcoholwasthemajorcomponentconsti
tuting122and63byweightinthemolassesandsugar
brewsrespectivelyFordetailedchemicalanalysisdistillateof
asugar yeastbrewagedfor810daysat255C80Fwas
subjectedtoinvestigationEthylalcohol6bywtcompris
edover99ofthechemicalspresentHwangetal1978
Thismaterialwasthenfieldtestedatvariousconcentrations

andwasfoundtobehighlyattractivetoFanniaspecies
Todevelopanattractantformulationagainstallpestflies

itbecamenecessarytoincorporateattractantsofputrefaction
andfermentationtogetherEthylalcohol95 wasimpreg
natedin10and25concentrationontothesolidSFAfish

mealformulationTable6AdditionofEtOHincreased
attractancyoftheformulationagainsthousefliesAhighly
significantincreasewasnotedforbothFcanicularisandM
stabulansbytheadditionofEtOHSFAalonewasnotattrac
tivetoFcanicularisasexpectedHouseflypopulationduring
thistestwaslowandthereforenoconclusionscanbederived
fromit

CONCLUSIONSFromthesestudiesitisconcludedthat

volatileattractantsareproducedonputrefactionandfermen
tationofcomplexandsimpleorganicmaterialsThevolatile
productsfromputrefactionandfermentationprovidingstimuli
topestfliesare

HippelateseyegnatsTrimethylamineammoniaindole
nbutyricacidandlinoleicacid

MuscadomesticaTrimethylamineindolelinoleicacidand
possiblynbutyricacidandethylalcohol

MuscinastabulansTrimethylamineindolelinoleicacid
nbutyricacidandethylalcohol

FanniacanicularisEthylalcohol



Solidslowreleaseformulationsoftheputrefactionkairo
moneshavebeendevelopedbutonethatincludesethylalco
holstillremainstobedeveloped
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ISOLATIONANDIDENTIFICATIONOFCHEMICALATTRACTANTS

FORTHELITTLEHOUSEFLYFANNIACANICULARIS

Fermentedmolassesorsucrosesolutionsareknowntoat

tractthelittlehouseflyFanniacanicularisLandother
speciesofsynanthropicfliesToisolateandidentifythe
attractantafermentedsucrosesolutionwasdistilledandthe
distillateshowinggoodattractancywasanalyzedbygas
chromatographyWithacolumnpackedwith15Carbowax
600on6080meshChromosorbGthedistillatewasshown
tocontainacetaldehydeethylacetateethanol1propanol
2methyl1propanoland3methyllbutanolEthanolcon
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stitutedthelargestproportionofthecompoundspresent in

thedistillateAnaqueoussolutionofethanolshowedthesame
levelofattractancyasthedistillatethefermentedsucrose
solutionandareconstituteddistillatecontainingallthecom
poundsidentifiedFromthesechemicalandbiologicalstudies
ethanolwasthusunequivocallyidentifiedasthesoleattractant
emanatedfromfermentedcarbohydratesolutionsthatelicited
positiveresponsesinpestfliesespeciallyinFcanicularis



CHEMICALCHARACTERIZATIONOFMOSQUITOOVIPOSITION

ATTRACTANTSANDREPELLENTS

Manyspeciesofgravidfemalemosquitoesshowahighde
greeofpreferenceinselectingovipositionsitesStarrattand
Osgood1972investigatedaneggassociatedovipositionpher
omoneofCulextarsalisCoquillettandfoundthattheactive
fractionconsistedofamixtureof13diglyceridesBentleyet
al1976foundthatholdingwatersof4thinstarlarvaeof
bothAedestriseriatusSayandAeatropalpusCoquillett
containedavolatileovipositionattractantforAetriseriatus

Thepresenceofdecayedorganicmatterinovipositionsites
wasshowntoincreaseovipositionofAetriseriatusWilton
1968Gjullinetal1965reportedthatgrassinfusionsand
logpondwaterincreasedovipositionofAeaegyptiLand
CulexpipiensquinquefasciatusSayandthatmethaneand
furfuralstimulatedovipositionofthesemosquitoes

Recentlywefoundthat1chickenmanureinfusionsaged
for715dayswerehighlyattractivetogravidCxpquinque
fasciatusrepellenttoCxtarsalisbutattractivetothelatter
speciesatlowerconcentrationsAtthesametimewealsodis
coveredthat1PurinaLaboratoryChowinfusionswerere
pellentinthebroadsensetobothspeciesofmosquitoesun
publisheddataoftheauthorsThesefindingsconclusively
provethatvolatilechemicalsproducedbytheinfusionsofor
ganicsubstancesinmosquitobreedingsourcesregulatetheovi
positionbehaviorofmanyspeciesofmosquitoes

Thesefindingspromptedustoinitiateinvestigationsonthe
chemicalnatureoftheattractantsandrepellentsproducedby
infusionsoforganicmaterialsThebiologicalactivityofvari
ousfractionsobtainedfromactivestartingmaterialswasmoni
toredbybioassaytestmethodsdevelopedinthislaboratory
whichwillbepublishedelsewhereInthiscommunicationwe
reportthechemicalcharacterizationsofovipositionattractants
andrepellentsproducedbymicrobialfermentationoforganic
materialsforthemosquitoesCxpquinquefasciatusandCx
tarsalisInthecaseoftheovipositionrepellentstheactive
compoundswereidentified

INFUSIONChickenmanureobtainedfromlocalchicken
ranchesinsouthernCaliforniawassuspendedinwaterina
glasscontainertomakea1infusionTheinfusionofchicken
manurewasagedatroomtemperaturewithoutanycovering
for12daysMicrobialfermentationwasproventobeinvolved
inthisagingprocessunpublisheddataoftheauthorsThe
fermentedinfusionofchickenmanureinducedahighdegree
ofovipositionalresponsesinbothspeciesofmosquitoesbeing
attractivetoCxpquinquefasciatusandrepellenttoCxtar
salis

ToprepareanovipositionrepellentinfusionPurina
LaboratoryChowRalstonPurinaCoStLouisMissouri
wassuspendedinwaterinaglasscontainertomake1sus
pensionTheLabChowinfusionwasfermentedfor10daysat
roomtemperatureandthefermentedinfusionwasbioassayed
againstdistilledwaterasastandardGravidmosquitoesof
bothspecieslaidalloftheireggsinthestandardindicating
thattheLabChowinfusioninducedacompletenegativere
sponse
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FRACTIONATIONForfractionationthefermentedin
fusionofchickenmanurewasdistilledunderatmosphericpres
sureuntil80oftheinfusionwasdistilledThedistillation

gaveadistillateandaresidueandbothfractionswerediluted
withdistilledwatertotheoriginalconcentrationWhenbio
assayedagainstdistilledwaterasstandardgravidCxpquin
quefasciatusandCxtarsalislaid60and41ofeggraftsre
spectivelyonthedistillateliquidsolutionwhereas85and
675ofthosebyCxpquinquefasciatusandCxtarsalis
respectivelywerelaidintheresidueliquidsolutionItseems
thattheovipositionattractantswhichattractCxpquinque
fasciatusarenotdistilledofffromtheinfusionunderthe
experimentalconditionsandthattherepellentswhichrepel
Cxtarsalismightbedestroyedordisintegratedduringthe
separationprocedureHoweverthesestudiesarenotconclu
siveandfurtherinvestigationsareunderwaynow

Upondistillationunderatmosphericpressureuntil80
completionthefermentedLabChowinfusionyieldedadistil
lateandaresiduewhichwerebothdilutedwithdistilledwater

totheoriginalconcentrationBeingtestedagainstdistilled
waterthedistillateshowed100repellencyagainstboth
speciesofmosquitoeswhichlaidtheireggsexclusivelyinthe
standardMeanwhileCxpquinquefasciatusandCxtarsalis
laid63and26oftheireggraftsrespectivelyintheresidue
Theresultsclearlyindicatedthattherepellentchemicalsema
natedfromthefermentedLabChowinfusionwerevolatile
andcouldberemovedfromtheinfusionbydistillation

Thedistillatebeinghighlyrepellentwasextracted3times
withetherTheetherextractswerecombinedanddriedover

anhydroussodiumsulfateEvaporationoftheorganicsolvent
gaveanetherextractwhichwasdilutedwithdistilledwaterto
theoriginalconcentrationTheresultingaqueoussuspension
wasdesignatedastheetherfractionAftertheetherextrac
tiontheremainingwaterlayerwaswarmedtoremovethedis
solvedetheranddesignatedasthewaterfractionWhendis
tilledwaterwasusedasstandardtheetherfractionshowed
93and975repellencyagainstCxpquinquefasciatusand
Cxtarsalisrespectivelywhilerepellencytothewaterfraction
showed80againsttheformerspeciesand84againstthe
latterspeciesWhenbothfractionswerecomparedagainsteach
otherbothspeciesofmosquitoeslaidtheireggsentirelyinthe
waterfractionindicatingthattheetherfractionexhibited
100repellencyTheresultsimpliedthattherepellentswere
moresolubleinetherthaninwaterItappearedthatifthe
distillatehadbeenexhaustivelyextractedwithethertherepel
lentswouldhavebeencompletelyextractablewiththesolvent

CHEMICAL IDENTIFICATION OF OVIPOSITION

REPELLENTSTheetherextractwasredissolvedinether
andtheetherealsolutionwasextracted3timeswith5aque
oussodiumhydroxidesolutionTheremainingetherealsolu
tionwasdriedoversodiumsulfateandevaporatedtodryness
togiveanoilyresiduewhichwasdilutedtotheoriginalcon
centrationanddesignatedasnonacidicfractionThisfraction
containingbasicandneutralcompoundsifanyinduced195



and20repellencyinCxpquinquefasciatusandCxtarsalis
respectivelyagainstdistilledwaterasstandardTheaqueous
sodiumhydroxideextractswerecombinedwashedoncewith
etherandacidifiedwithhydrochloricacidTheacidifiedmix
turewasextracted3timeswithetherThecombinedether

extractsweredriedoversodiumsulfateandevaporatedtogive
amixtureofacidiccompoundswhichwasreconstitutedwith
distilledwatertotheoriginalconcentrationanddesignatedas
theacidicfractionTheacidicfractioninduced100and90

repellentresponseinCxpquinquefasciatusandCxtarsalis
respectivelyTheacidicfractionwasbioassayedagainstthe
nonacidicfractioninbothspeciesWithCxpquinquefascia
tus100ofeggraftswerelaidinthenonacidicfractionand
withCxtarsalis83laidinthesamefractionTheseresults
indicatedthepresenceofrepellentchemicalsintheacidicfrac
tionofthePurinaLaboratoryChowinfusions

Themixtureofacidiccompoundswhichshowedcharacter
isticabsorptionsofloweraliphaticcarboxylicacidsinitsin
fraredspectrumwassubjectedtogaschromatographicanaly
sesforchemicalidentificationOnaPorapakRcolumnat
270Cthemixtureofacidiccompoundsrepeatedlyshowed6
peaksBycomparingtheretensiondataofthepeakswith
thoseofauthenticcompoundstheywereidentifiedasacetic
propionicisobutyricbutyricisovalericandcaproicacidsThe
acidicfractionalsogave6peaksonacolumnpackedwith10
AT1200and1phosphoricacidonChromosorbWat
110Candthepresenceofthe6loweraliphaticcarboxylic
acidswasreconfirmedAmongtheseacidsbutyricacidwas
themostabundantcomponentoccupyingabout88ofthe
totalweightoftheacidicfraction

Thecarboxylicacidsthusidentifiedwerebioassayedfor
theirovipositionalrepellencyagainstCxpquinquefasciatus
andCxtarsalisatvariousconcentrationsindistilledwaterus

ingdistilledwaterascontrolAt06concentrationallacids
exceptisobutyricacidandcaproicacidexhibited100repel
lencyagainstbothspeciesofmosquitoesAlthoughisobutyric
acidshowed85repellencyagainstCxpquinquefasciatusat
thisconcentrationitcompletelyrepelledtheovipositionre
sponseinCxtarsalisCaproicacidwhichisratherinsoluble
inwatershowed87repellencyatthesameconcentration
againstCxtarsalisbutcompletelyrepelledtheovipositionof
theotherspecies

Whentheconcentrationofthesecarboxylicacidswasde
creased10foldto006 theovipositionactivityofallacids
testedwassignificantlyrepellentforCxpquinquefasciatus
ForCxtarsalisonlybutyricandcaproicacidsatthisconcen
trationweresignificantlyrepellentTheconcentrationofbuty
ricacidinthefermentedLabChowinfusionwasabout006
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At0006concentrationonlyisobutryicandaceticacids
weresignificantlyrepellentforCxpquinquefasciatusand
onlycaproicacidwassignificantlyrepellentagainstCxtar
salis

Accordinglytherepellentactivityofthesecarboxylicacids
wereconcentrationdependentTheactivitydecreasedasthe
concentrationdecreasedinmostcases

Wehavethereforedocumentedthatinfusionsofsomeor

ganicmaterialssuchasLabChowthroughtheactionofun
identifiedmicroorganismsproducechemicalcompounds
whichmodifytheovipositionalbehaviorofgravidmosquitoes
Wehaveidentified6loweraliphaticcarboxylicacidswhich
possessovipositionrepellencyagainstthe2Culexmosquitoes

Loweraliphaticcarboxylicacidshavebeenshowntoplay
animportantroleinmodifyingthebehaviorofinsectsand
somehigheranimalsForexampleseveralcarboxylicacids
suchasaceticpropionicisobutyricbutyricisovalericand
isocapricacidsreleasedinthevaginalregionofrhesusmonkeys
serveassexpheromonesMichaeletal1971Humanfemales
alsoproducesexpheromoneswhichconsistofthesamecar
boxylicacidsMichaeletal1974Aceticpropionicandbu
tyricacidsarealsocommonproductsofputrefyingproteins
andhavebeenfoundascoattractantforHippelatescollusor
TownsendandMuscadomesticaLHwangetal1976Mul
laetal1977Itisveryinterestingtonotethattheseubiqui
tousnaturalproductsplayavarietyofrolesinmodifyingbe
haviorininsectsandhigheranimals
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NATURALENEMIESIMPORTEDINCALIFORNIAFORTHEBIOLOGICALCONTROLOF

FACEFLYMUSCAAUTIJMNALISDEGEERANDHORNFLYHAEMATOBIAIRRITANSL

Recenteffortstocontrolpastureflieswithbiologicalcontrolhave
largelyignoredflypredatorsalthoughpastsuccessespointtotheir
importanceApossibleendemicregionincentralAsiashouldbeconsid
eredinthequestforeffectivepredatorsoftwoprincipalNorthAmeri

Themainemphasisforbiologicalcontrolofpasturebreed
ingfliessinceAlbertKoebelefirstimporteddungscavengers
andflypredatorsfromEuropetoHawaiiin1909Swezey
19111912hasbeenonscavengerscarabbeetlestoreduce
breedinghabitatsAndersonandLoomis1978Bornemissza
1976Ferrar1975bWaterhouse1974Thegreatesteffortin
Australiawhereagoalofequalorgreaterimportancewaspas
tureimprovementFerrar1975awillprobablynotyieldthe
expectedbenefitsseeMcKinneyandMorley1975Although
laboratorystudiesbothinAustraliaandNorthAmericagave
indicationsthatpasturefliescouldbereducedthroughthere
movaloffielddungBlumeetal1973Bornemissza1970
positivesignificantfieldreductionshaveyettobereported
Macqueen1975reviewedthefewcasesinthefieldwherefly
reductionsmayhaveresultedfromtheactivitiesofscarab
beetlesbutconclusivefielddataisstillunreportedandthe
estimateddegreeofcontrolwasverylowTheonlydocument
eddropsofanymagnitudeindensityofpasturefliesasare
sultofbiologicalcontrolwereinHawaiiwhichinvolvedboth
scarabsandpredatorybeetlesseeLegneretal1974andin
FijiinvolvingapredatorBornemissza1968

Thelackofinterestandconsequentefforttoimportdung
flynaturalenemiesseemstostemfromaconcernthatsuch
predatorsmightnotremovesufficienteggsandlarvaefroma
breedingsitesothatsurvivingadultflieswouldbestronger
largerandmorefecundasaresultoftheeasedintraspecific
competitionMacqueen1975Thisconcernseemstobeprin
cipallyacademicsofarasthecapabilitiesofpredatoryspecies
havebeenheretoforelargelyunknownItisinterestingtonote
thatoneoftheprincipaleffectsofdungremovingbeetlesas
shownbylaboratorystudieshasbeentoincreaseflylarval
competitionforfoodresultinginastuntedadultflypopula
tionHoweverdispersalofflylarvaeintosurroundingmoist
soilbeforeintensecompetitionisrealizedhasnotbeenstud
ied

MystudiesofonehisteridpredatorSandalusparallelus
RedtenbacherfromnorthwestPakistanshowthatareasin
thesoilbelowandsurroundingthedungat1013cmareoccu
piedover95ofthetimeInadditionfeedingcanbebothon
eggsandyounglarvaewithinthedungpadandonemigrating
olderlarvaeregardlessofsoilmoistureEgglayingisdensity
dependentoccurringca23daysafterfeedingonflyeggsor
larvaePredatormovementintothepadisstimulatedbythe
presenceofflyeggsandlarvaeInthefieldconsiderabledis
persalawayfromthedungpadandintothesurroundingsoil
couldbeexpectedofcrowdedflylarvaeasobservedwithcer
tainchloropidfliesLegner1966LegnerandOlton1969An
effectivepredatoratthispointwouldnotcompetewiththe
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canflypestsHaematobiairritansandMuscaautumnalisFurtherem
phasisonscarabbeetlesaloneisnotapttoproducethedesireddecrease
inflydensities

intraspecificmechanismsbutratheraddtothetotalnatural
reductionoftheflypopulation

Themostcomprehensiveappraisalofthecapabilitiesof
dungflypredatorstoeffectivelyreducetheirdungflyhosts
wasgivenbyGFBornemissza1968withHisterehinensis
QuenselintropicalregionsoftheSouthPacificThisspecies
wasoriginallyintroducedtherefromJavaforMuscadomestica
LcontrolSimmonds1958SubsequentlyBornemisszabe
cameinterestedinsimilarintroductionsinAustraliaforthe

biologicalcontrolofbuffaloflyHaematobiairritansexigua
DeMeijerebushflyMasersvetustissimaWalkerandacera
topogonidCulicoidesboevitarsisKiefferusingotherspecies
ofclimaticallyadaptedpredatorsaswellAlthoughlaterem
phasisturnedtoscarabbeetlesandflyhabitatreductionhis
earlierworkinvolvedtheimportationoftwosouthernAfrican
beetlesHistercafferErichsonandHisternomasErichson
fromHawaiiAfterdemonstratingagreatvoracityforflyeggs
andyounglarvaeinlaboratorytrialsbothspecieswerefield
releasedHoweveronlyHnomasestablishedinnorthern
Queenslandatelevationsupto1000mGFBornemissza
perscommunAflyattackingnematodeHelerotvlenehu
spwasalsointroducedNicholasandHughes1970but
favorableresultshavenotbeenreported

WorkersfromtheDivisionofBiologicalControlUniversity
ofCaliforniaRiversideconsiderednaturalenemiesin1968
forthecontrolofCaliforniastwoprincipalpasturebreeding
flypestsHaematobiairritansLandthethennewlyinvaded
MuscaautumnalisDeGeerInajointeffortwithStateinvesti
gatorsfromtheDepartmentofAgricultureandUSDepart
mentofAgricultureasearchforpromisingflypredatorswas
initiatedOnlytropicalspeciesofscarabbeetleswhichwere
beingmassproducedinAustraliawerethenavailableWedid
notfeelthatitwouldbeworththeefforttoattempttheirin
troductionasdetailedreportsfromAustraliashowedthat
establishmentwasconfinedtoregionswithaminimumof
frostinwinterTheprincipallivestockareasinCalifornia
wherepastureflyproblemsexistaresubjecttoconsiderably
prolongedfrostperiodsMarginallyacceptableclimatesin
Australiasustainedverylowdensitiesofthesescarabsand
highdensitiesprobablyexceeding50beetlesperdungpadare
requiredforfieldflycontroltoresultMacqueen1975There
wasalsosomethreatthatscarabbeetlesmightaggravatethe
problemwithintestinalhelminthwormlarvaeofcattlewhich
sincehashoweverbeenlargelydiscreditedDurie1975
Pastureimprovementbenefitsfromscarabbeetleswouldbe
minimalatmaximumdensitiesof23cattleperacrethatare
normallyfoundincommercialgrazingoperationsandaprob
lemoftieingupcertainessentialnutrientssuchasphosphor



oushasbeenassociatedwithscarabactivityMcKinneyand
Morley1975Inanycaseadequatedungdegregationappar
entlyexistsinAustraliawhererainfallisadequatethrough
fungalandabioticprocessescontrarytowhathasbeensug
gestedbyWaterhouse1974Scarabactivityisminimaldur
ingdryperiodsandcouldnotbeexpectedtocontributesig
nificantlytotheexistingprocessesMcKinneyandMorley
1975

Therewasmoreencouragementfortheadaptationofthe
twopredatoryhisterids11cafferandHnomashoweveras
thelatterhadalreadyadaptedtofrostyportionsoftheAther
tonplateauinnortheasternAustraliaAtthesametirneUS
DAresearchershadfocusedtheirattentiononapredatory
parasiticstaphylinidbeetleAleocharatristisGravenhorstfrom
northernFranceandanematodeHeterotylenchusautumnalis
NicklethatinfectedadultfacefliesbothinEuropeandeast
ernNorthAmerica

WhilethesepredatoryspecieswerebeingintroducedinCal
iforniaTable1Ibecameparticularlyinterestedinthepoint
oforiginofbothHirritansandMautumnaliswhichwere
generallyconsideredinvadersfromthePalearcticRegion
SeveralstudytripstocentralandeasternEuropeconvincedme
thateffectivenaturalenemyactivitywasverylowCompar
ableinfestationsasthosethatIhaveseeninNorthAmericaare

widespreadinEuropeanditispossiblethatthesefliesmay
haveoriginatedelsewhere

Table1 NaturalenemiesintroducedinCaliforniaforthe
196874

Species

COLEOPTERA

Histeridae

HistercafferErichson
1

HisterehinensisQuensel Java

HisternomasErichson1 southernAfrica

PeranusmaindroniLewis
SandalusparallelusRedtenbacher

Staphylinidae
AleocharatristisGravenhorst

NEMATODA

HeterotylenchusautumnalisNickle
infectedadultflies

2RearedbyUSDepartmentofAgricultureLincolnNebraska

OneisolatedregioninCentralAsiathathasbeengenerally
ignoredasasourcefornaturalenemiesofMautumnalisand
HirritansliesinnorthwesternPakistanandinthesouthern
USSRHereexistsaflyfaunawithsomespeciescharacter
isticoftwoorthreegeographicregionsPalearcticEthio
pianandOrientalSomepasturebreedingspeciesincludinga
closerelativeoftheAustralianbushflyMuscasorbensWiede
mannapparentlyoccurthereatcomparativelylowdensities
CommonwealthInstituteofBiologicalControl197072
Sytshevskaya196319701972SytshevskayaandVtorov
1969MAGhaniperscommunFurthermorestudiesin
Pakistansuggestedthattheactivitiesofcertainpredatory
Histeridaemayaccountforconsiderablenaturalcontrolof
thesefliesWeobtainedculturesof6Histeridaethatrangedup
to2000melevationsinnorthwesternPakistanasfollows

AtholuscoelestisMarseulHisterpullatusErichsonHister
pullatusvarscissifronsMarseulPeranusmaindroniLewis
SantalusorientalisPaykullandSantalusparallelusRedten
bacherAnotherspeciesHisterchinensiswasobtainedat
150melevationsThreespeciesHchinensisPmaindroni
andSparalleluswerepropagatedwithdifficultyandlimited
releasesweremadeinImperialValleyfloodirrigatedpastures
Table1

Postintroductionsurveyswherepredatorybeetleswerere
leasedrevealedthepresenceofAleoeharatristisinstockpiled
dairycattlemanureoneyearlaterinnorthernCaliforniaHow

controlofMuscaautumnalisandHaematobiairritansduring

Countyinwhich ApproxNo
Origin released released

southernAfrica

NWPakistan

NWPakistan

France

easternUSA Europe

RearedintheDivisionofBiologicalControlUniversity ofCaliforniaRiverside
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Humboldt

Shasta

Imperial
DelNorte

Humboldt

Modoc

Shasta

Siskiyou
Tehama

Imperial
Imperial

DelNorte

Humboldt

Modoc

Shasta

Siskiyou
Tehama

DelNorte

Humboldt

Modoc

Shasta

Siskiyou
Tehama

25

30

25

27

150

50

108

100

50

550

425

6500
5500

5500
6500
2300

10000

10100
22000
8250

6500
1500
12000



everitisdoubtfulthatthisspecieswillrangeeffectivelyin
fielddungpadsasitisnotstronglyattractedthereOnthe
otherhandcattleinImperialValleypasturesthatfrom1973
1976regularlysustainedaverageadultflycountsexceeding
5000Hirritansperheadbyautumnof1977threeyears
afterreleasesofpredatorsaveragedonly10orlessofthe
originalhighdensitiesTheestablishmentofpredatorybeetles
wasverifiedfollowingreleasesbuttheirpersistenceintothe
3rdyearhasnotbeenestablishedThiscanprobablybeattri
butedtothesmallsamplesizethatwewereabletotakeas
theworkentailsconsiderablelaborduetobeetledispersalin
pasturesoilespeciallywhenbeetlesaredisturbedHowever
flydensityreductionscouldhaveadmittedlybeendueto
othercauses

Futuresuccessesinthecontrolofpasturebreedingflies
maydependontheintroductionofpredatorynatural
enemiesaswellasscarabhabitatreducersRecentlyresearchin
theCSIROprograminAustraliahasbeguntoemphasize
mitesandotherpredatorsforbushflycontrolRidsdillSmith
etal1977andthisapproachshouldcertainlybeexamined
furtherinNorthAmericaaswellParticularlyforourpestflies
ofnorthernhemisphericoriginsfurtherattentionoughttobe
giventonaturalenemiesfromsimilarclimaticareasofCentral
AsiaAnoveremphasisoncoldhardyspeciesofscarabbeetles
fortemperatezonesdoesntseemlogicalespeciallysincefew
benefitscanbeclaimedforintroductionsoftheirtropical
counterpartsinthelowerlatitudes
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FIELDEVALUATIONOFTHEEFFECTIVENESSOF

PREDACIOUSINSECTSASAMOSQUITOCONTROLAGENT

Aninsecticidalcheckmethodwasusedtoevaluatetheefficacyof
naturalenemiesasmosquitocontrolagentsIntheinsecticidetreated
pondlarvalpopulationdensitiesofCulextarsalisCoquillettfluctuated
between0and15dipwhileintheuntreatedpondpopulationdensities

MosquitocontroloperationsinCaliforniaarepredominant
lydependentonchemicalmeanseventhoughvariousap
proachesofcontrolmeasuresarepracticed

Inthepastdecadehoweverincreasingattentionhasbeen
focusedontheuseofbiologicalagentsBay1974because
mosquitoresistancetochemicalshasbecomesosevereand
widespreadSchaeferandWilder1970Wotneldorfetal1972
Gutierrezetal1976

Therearemanylaboratorystudiesconcerningnatural
enemiesofmosquitolarvaeBay1974Chapman1974but
studiesshowingtheirefficacyasmosquitocontrolagentsin
thefieldarelimitedJames19651967HoyandReed1970
Hoyetal1972

Thisreportpresentstheresultsofanexperimentconducted
toevaluatetheeffectivenessofsomeindigenousnaturalene
miesofCulextarsalisCoquillettlarvaeinthebreedinghabi
tats

STUDYAREAThestudywasconductedattheTracyEx
perimentalPlotItislocatednearthesouthendofJerry
sloughabout4milesnortheastofButtonwillowCalifornia
Thesurroundingareacomprisesrecentlyreclaimedirrigated
farmlandwherecottonalfalfariceandcattleareraisedbut
alsocontainsundevelopedwastelandusedbyprivategun
clubsMosquitoproducinghabitatsintheareaarereservoirs
sloughsirrigationwastewaterricefieldsandotherimpound
edwaters

MATERIALSANDMETHODSTwosmallpondsca
0024acreintheplotwereusedforthisstudyWaterforeach
pondwassuppliedtwiceaweekfromadjacentreservoirsfed
byawellthepondswereconnectedtothereservoirsby6
inchdiameterpipesscreenedononeendtopreventmove
mentofnaturalenemiesintothetestpondorviceversa

VegetationintheplotareawasscantbutsaltgrassDistich
lisspicataLGreeneandtumbleweedAmaranthussp
werecommonondrylandThewetareaaroundwaterline
ofthepondswasoccupiedbybarnyardgrassEchinochla
crusgalliLBeauvbeardedspangletopLeptochloafasci
culisLamGrayandbermudagrassCynodondactylonL
PersIntheearlyseasonvegetationwasscarceinthebasin
butastheseasonadvancedstonewortCharaspandwater
netalgaeHydrodictyonreticulatumLLagertheimbecame
abundantinno1pondandinadditionno2pondwasdense
lycoveredwithpatchesofbermudagrassandspikerushEleo
charissp

Tomeasuretheefficacyofnaturalenemiesformosquito
controltheinsecticidalcheckmethoddescribedbyDeBach

TakeshiMiuraRMTakahashiandFSMulliganIII

UniversityofCalifornia
MosquitoControlResearchLaboratory

5544AirTerminalDriveFresnoCalifornia93727
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remainedlowdensityneverapproacheda1diplevelThemostabun
dantandeffectivenaturalenemieswereNotonectaunifasciataGuerin
andBuenoascimitraBareinthevicinityofButtonwillowCalifornia

1946wasusedItistheexactinverseofthemethodusedfor
insecticideevaluationtestsinthefieldietheeffectivenessof
naturalenemiesismeasuredbycomparingthedifferencesof
pestpopulationdensitybetweenuntreatedwithnatural
enemiesandtreatedwithoutnaturalenemiesponds

Theinsecticideusedforthisstudywasasyntheticpyreth
roidPydrinbecauseithasactivityagainstawidespectrumof
insectsandrelativelyshortecologicalimpactMiuraand
Takahashi1976Therequiredamountofthechemicalto
maketherateof01lbAIacrewasmixedwith2galofwater
andappliedwitha3galhandsprayertono2pondNumber1
pondwasleftuntreatedtoevaluatetheeffectofnatural
enemies

Commonnaturalenemiesintheareaare3speciesofOdon
ataEnallagrnacivileHagenAnaxwalsinghamiMacLachlan
andPantalahymenaeaSay3speciesofHemipteraBuenoa
scimitraBareNotonectaunifasciataGuerinandBPlostoma
spand9speciesofColeopteraCopelatuschevrolati
renovatusGuignotEretessticticusLLaccophilusmaculos
usdecipiensLeConteLaccophilusmexicanusatristernalis
CrotchLaccophilusmexicanusmexicanusAubeThermo
nectusbasillarisHarrisBerosusspTropisternuslateralis
FabriciusandHydrophilustriangularisSay

Populationdensitiesofnaturalenemieswereestimatedby
trappingThetrapusedconsistedofa1ftwoodframebox
withasolidbottomandremovablescreentopEachsideof
thetrapwascoveredwithawindowscreenwhichwasgradual
lyindentedintothetrapinteriorandterminatedinafunnel
witha15mmopeningThetrapsweresetoutinthelateafter
noonandretrievedthenextmorning

Mosquitopopulationdensitywasdeterminedbydipping
withalonghandleddipper450mlcapacityfrom10fixed
collectingsitesandtransportedtothelaboratorywherecollec
tionswereexaminedunderastereomicroscopeMosquitoand
naturalenemycensuseswerestartedinAugustThepondwas
treated3timesduringthestudyperiod

RESULTSANDDISCUSSIONResults areshownin
Figure1Thedataindicateahighcorrelationbetweennatural
enemypopulationsanddestructionoflargenumbersofCx
tarsalislarvaeintheuntreatedpondpopulationdensitynever
exceeded1larvadipwhileinthetreatedpondthelarvalden
sityfluctuatedbetween0and15dipItisapparentthatchem
icaltreatmentdidcontrolCxtarsalispopulationstemporarily
butthentheyrecoveredinashortperiodoftimeafterapplica
tionThisincreaseinnumbersapparentlyresultedfromthe
eliminationofnaturalenemiesbychemicaltreatment
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AbundantnaturalenemiesinthepondswereNuni
BseimitraTlateralisandlaeeuphilussppllIriangularis
wasconspicuousbutlowinnumberAmongallthenatural
enemiesnotonectidswereassessedasthemosteffective
Beetlelarvaeprobablycouldplayanimportantrolehowever
populationswerelowbyoursamplingmethodsTInieralis
adultswerethemostabundantaquaticbeetlesbuttheireffec
tivenessasamosquitocontrolagentwaslowseeFigure1
2ndtreatmentThisfindingisinagreementwiththeresults
previouslyreportedBay1972The2ndtreatmentwasan
operationalfailureievegetationbecamesodenseastocover
almost23ofthebasinhencethechemicalappliedwasinter
ruptedbythecanopyanddidnotreachthewaterwheremos
quitoesbreed

Thedataobtainedfromthestudyprovideindicationsto
showasuccessfulcasefornaturalcontrolofmosquitolarvae
byindigenousnaturalenemiesThiskindofnaturallyoccurr
ingcontrolwithoutmansmanipulationprobablyplaysanim
portantroleinsuppressingmosquitopopulationsincertain
ecosystemssuchasduckclubswastelandandricefieldsFor
thisreasonpersonnelofmosquitocontrolagenciesshould
carefullyexaminemosquitoproducinghabitatsforbiological
andecologicalinformationbeforeapplyinganypesticide
Furthermoretheyshouldprovidesuitableecologicalniches
forthesenaturalenemiesbyalteringtopographicalconditions
orclearingvegetationThemosteffectiveandeconomicalcon
trolofmosquitoescanbeattainedbywellplannedprocedures
integratingbiologicalchemicalandecologicalcontrol
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Figure1EffectsofmosquitolarvicidetreatmentontheaquaticbeetlesnotonectidsandCuhxtarsalislarvalpopulations
Arrowsindicateapplicationdays
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PREDATIONBYTHELARVAEOFTROPISTERNUSLATERALISFABRICIUSIN
CALIFORNIARICEFIELDS APRELIMINARYREPORT

WaterscavengerbeetlesColeopteraHydrophilidaeare
abundantinthericefieldsofCaliforniasSacramentoValley
andarecommonlycollectedinaquaticlighttrapsWashino
1969Theadultsaregenerallyherbivorouswhilethelarvae

FGZalomAAGrigarickandMOWay

UniversityofCalifornia
DepartmentofEntomologyDavisCalifornia95616

Table1Numberofpreyitemscountedperhydrophilidlarva

3rd
Htriangularis

2nd

CRUSTACEA

Copepoda
Cyclopssp 0017 0000

Ostracoda

Stenocyprissp 1353 0210

Candonasp 0580 0090
Cladocera

llyocryptusspinifer 0300 0117
INSECTA

Hemiptera
Corixidae

Coriselladecoloradult 0117 0017

Cdecolornymph 0300 0233
Belostomatidae

Belostomasp 0042 0000
Coleoptera

Dytiscidae
Laccophilusdecipiensadult 0300 0000

Ldecipienslarva 0283 0100

Thermonectusbasilarislarva 0067 0000

Hygrotusspadult 0175 0017

Hydrophilidae
Tropisternuslateralis3rd 0225 0000

Tlateralis2nd 0133 0083
Tlateralis1st 1275 0183

Hydrophilustriangularis1st 0033 0000

Berosusstyliferuslarva 0000 0000
Curculionidae

Lissorhoptrusoryzophilusadult0017 0000
Diptera

Chironomidae

Cricotopussylvestrislarva 0433 0350

Tendipesattenuatuslarva 0075 0017

Procladiusculiciformislarva 0008 0000
Chironomussplarva 0033 0000

Paralauterborniellasplarva 0667 0500

Tanytarsussppadult 0033 0000

Tanytarsusspplarva 4317 4167
Ceratopogonidae

Culicoidessplarva 0017 0017
Culicidae

Aedesrnelanimonlarva 0017 0000

Culextarsalislarva 0042 0017
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arelargelypredaceousJames1964wrotethataquatic
ColeopteracouldbeeffectiveagentsofmosquitocontrolAs
hydrophilidlarvaeingestentirepreyorpartsofpreyfollowing
mandibularcrushingsclerotizedstructurescanbeidentified

1st

0017

0018

0128

0075

0000 0000 0000
0075

0000

0000

0025

0000

0000

0000
0025

0050

0000

0025

0000

0075

0000

0000

0000

0350

0000
1150

0000

0000
0025

Tlateralis
3rd 2nd

0058

0013

0097

0126

0047

0000

0016

0053

0045 0011

0000 0000

0000

0013

0000

0000

0000

0006

0013

0000
0000

0000 0000

0006

0006
0000
0000
0039

0000

0206

0000

0000

0000

0000

0000
0000
0000

0000

0000

0000

0000

0000
0000
0011

0000

0052

0000 0000

0000 0000
0013 0000



frontgutcontentsWhendissectingfieldcapturedindividuals
thedietmaybeascertainedAsurveyofthefeedinghabitsof
llvdrophilustriangularisSayhasbeenperformedbyWilson
1923andbyVeneskiandWashino1970

Washino1969hasobservedthataneffectivetnosquito
predatormustremainabundantthroughouttheactivityperiod
ofthepreyOnespeciesTropisternuslateralisFabriciusap
parentlyfitsthatcriterionFurtheritistolerantofconsider
ableclimaticandenvironmentalextremesandiswidelydis
tributedLewallen1962foundratherlowmortalityinlabor
atorypopulationsexposedtolowlevelapplicationsofseveral
organophosphateinsecticides

Thisreportwillanalyzethepredationpatternandseasonal
abundanceofbothTlateralisandHtriangularisinaCalif
orniaricefieldincludingdifferencesinfeedingamonglarval
instars

MATERIALSANDMETHODSAdultandlarvalcollec

tionsof7lateralisandHtriangularisweremadeinanun
treatedricepaddyattheRiceResearchFoundationfieldsta
tionatBiggsButteCoCaliforniaSamplesofallaquaticor
ganismsweretakenatweeklyintervalsduringthespringand
summerof1977using8aquaticTighttrapsanddipping
Weeklydissectionsofatleasttenindividualseachofboth
speciesandalllarvalstagesweremadewhenavailableMore
specimensweredissectedwhenpeakabundancesoccurred

RESULTSANDDISCUSSIONVeneskiandWashino

1970reportedtheeffectivenessof11triangularisasamos
quitopredatortobelimitedbylackofspecificityinfeeding
shortdurationinthepredatorstageandtheincongruityof
peakseasonaldistributionofpredatorandpreyThefirst
criterionappearstobetruefor1lateralisTable1butindi
vidualsofthatspeciesarepresentthroughouttheseason

WecollectedTlateralislarvaefrommidMayuntillate
AugustwithpeakabundancesoccurringinbothmidJuneand
lateJulyFigure1AttheJunemaximumthenumberof
7lateralislarvaeexceededthenumberofHtriangularis
larvaesixfoldHtriangularislarvaeexhibitedasinglemidJune
peak

RelativesizeofpredatorTable2andpreyappeartobean
importantlimitingfactorinpredationby7lateralisRemains
ofsmallorganismssuchascrustaceansandchironomidswere
themostcommonpreyfoundintheiralimentarytractsNore
mainswerefoundin1stinstar7lateralisFurtherthe
numberandvarietyofvictimsconsumedperHtriangularis
larvagreatlyexceededthatofthesmallerspecies

CulextarsalisCoqandiedesmelanimonDyarwerethe
onlymosquitospeciesfoundindissectedlarvaeandtheoccur
rencewasrareThirdinstartltriangulariscontainedthemost

Table2Meansizeminofdissectedlarvae

HeadCapsule Lengthof
TypeofLarva Width Larva N

Htriangularis
3rdinstar 606 013 4033 464 120

2ndinstar 367 016 1965 301 60

1stinstar 196 014 1182 120 40

7lateralis

3rdinstar 186 010 1378 118 155

2ndinstar 125 008 690 069 95

1stinstar 097 009 635 076 120
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Figure1AbundanceofTlateralisandHtriangulariscol
lectedinaquaticlighttrapsatBiggsCalifornia1977with
temperaturedata

mosquitolarvaeandweretheonlyhydrophilidsthatheld1
melanimonPredationofAmelanimonwaslimitedtomid

MaywhileCtarsaliswastakenthroughoutJuneandinmid
JulybybothbeetlespeciesThisfeedingdatacorrespondsto
previousrecordsofpeaklarvalpopulationsofbothmosquito
speciessampledinricepaddiesatBiggsMarkosandSherman
1957

Tlateralishasbeenfoundtobeanefficientpredatorin
certainsituationssuchassmallroadsidepoolswherepredator
andpreyareconcentratedNeilsenandNeilsen1953Our
dataindicatethat7lateralisandIItriangularisarenotef
fectivemosquitopredatorsinthericefieldhabitatBoth
speciesaregeneralistsintheirfeedinghabitsmainlypreying
uponchironomidmidgesandvariouscrustaceansHtriangu
larisisfurtherlimitedbyrelativelylowseasonalabundance
and7lateralisbysizeAdditionalstudymightindicatethat
mosquitolarvaeoccupyricefieldmicrohabitatssufficiently
removedfromhydrophilidsthattheyseldombecomeavailable
aspreyitems
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LABORATORYSTUDIESONNOTONECTAUNIFASCIATAGUERINAND
KIiENOA

Inrecentyearsvariousstudieshavedemonstratedtheeffec
tivenessofbackswimmersaspredatorsofimmaturemosqui
toesLee1967EllisandBorden1970TothandChew1972a
GarciaVoightandDesRochers1974Hazelrigg1974Sjogren
andLegner1974Hazelrigg1976Themoststudiedgrouphas
beenthevariousspeciesofNotonectawhichhavebeenstudied
inlaboratoryandsimulatedfieldsituationsTherelatively
commonwesternspeciesofBuenoahavebeensuggestedas
controlpredatorsofmosquitoesTothandChew1972bbut
havereceivedlittlerecentattentionastoefficacyThisstudy
comparesthepredatorybehaviorandlaboratoryfeedingcapa
cityofNotonectaunifasciatatothelessstudiedBuenoascim
itra

METHODSAdultBscimitraandNunifasciatafroman
outdoorcolonywerebroughtintothelaboratoryinSeptem
ber1977for predationstudiesBseimilraadultswereheldin
thelabat27Cunder14hrlight10hrdarkconditionsand
werekeptinaseriesof4litertanksIndividualsofNunifas
ciatawereheldinasingle40litertankunderthesamelight
conditionsandat24 2CBothgroupsofbackswimmers
wereheldatleast96hrsinthelabpriortotestingandwere
fed4thinstarmosquitolarvaeadlibThetestcontainersused
wereonegallonwidemouthglassjarswithloosefittinglids
Thejarswerefilledwithoneliteroftapwaterandwereallow
edtostandfor24hrsattestconditionspriortoentryofthe
backswimmersAlltestswererunat27Cwitha14hrlight
10hrdarkcycleImmediatelypriortoentryinthetestcon
tainersthebackswimmersweresexedwithequalnumbersof
malesandfemalesusedineachtestPreymosquitoesused
wereCulcxpipiensquinquefascialus4thinstarlarvaefroma
laboratorycolonywhoseliveweightsaveraged33mgFour
feedinglevelswereestablishedforeachspeciesofbackswim
merInBscimitratestsmosquitolarvaewereaddedatthe
ratesof51020and30perdayForNunifasciatatestslar
vaewereaddedattheratesof102030and40perdayTests

SCIMITRABAREASPREDATORSOFMOSQUITOLARVAE

IndividualsofNunifasciataandBscimitrawerebroughtintothe
labtotesttheircomparitivceffectivenessaspredatorsofmosquitoes
LabstudiesshowedthatwhileNunifasciataadultshaveanoverall
higherdailykillingrateof4thinstarlarvaethanBscirnitraonaweight

RichardJStewartandTakeshiMiura

UniversityofCalifornia
MosquitoControlResearchLaboratory

5544AirTerminalDriveFresnoCalifornia93727
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basistheymaybemuchthesameBscimitraadultsareabletotolerate
highercrowdinglevelsthanNunifasciataandarelesscannabalisticin
earlierdevelopmentalstages

wererunwith6replicatesateachfeedinglevelforfivecon
secutivedaysAt24hrintervalstheretrainingmosquitolarvae
werecountedandremovedwithnewlarvaeaddedforthenext
intervalAttheendofthefeedingteststhebackswimmers
wereremovedanesthetizeddriedonabsorbentpaperand
weighedonananalyticalbalance

RESULTSANDDISCUSSIONThenieandailykilling
ratesofBscimitraandNunifasciataon4thinstarmosquito
larvaeareshowninTable1Bscirnitraafterinitialtesting
wasstartedatlowerpreydensitiesasitbecameapparentthat
theywouldnotkillasmanylarvaeperdayasNunifasciata

Table1Meanpredationrateson4thinstarmosquitolar
vaeandadultweightsofBuenoascimitraandNotonectauni
fasciata

PreyDensity

5

10

20

30

MeanPredation

RateDay

Bscimitra
32

46

35

42

Nunifasciata
10 76 198
20 112 418
30 126 580
40 130 767

aMeanweightfemales152010 mg

males 129003mg

bMeanweightfemales483090 mg

males389069mg

SD 95CL

140 0500

202 0722

188 0672

264 0944

0705

1495

2076

2740



BscimitrainFigure1showsarelativelyflatresponsetoin
creasingpreydensitiesMaleIIscimitragenerallyhadlower
dailykillingratesthanfemalesandweresmallerinsizeaswell
asweighinglessNunifasciatashowedadifferenttrendasto
responsetoincreasingpreydensitiesathigherpreydensities
morewerekilledMalesofNunifasciatalikethoseofB
scimitrakilledfewermosquitolarvaeperdaythanfemalesand
werealsosmallerandLighterItwasseenwithinthespecies
thatweightalonewasaprettygoodpredictorofkillingrates
AcomparisonofpredatoryratesofBscimitraandNunifas
ciatainrelationtobodyweightisshowninFigure2While
Nunifasciatahasanoverallhigherdailykillingrateofmos
quitolarvaethanBscimitraweightcomparisonsshowthey
maybemuchthesameonabodyweightbasis

Therestingandattackbehaviorofthesetwospeciesof
backswimmerscontrastsgreatlyBscimitraadultstendto
floatingroupssuspendedatsomedepthfromthesurface
TothandChew1972breporteddepthselectionofBscimi
traatfrom5to15cmbelowthesurfaceInthetestcontain

ersusedinthisstudywaterdepthwas65cmandBscimitra
individualsorientedthemselvesintheloweronethirdofthe
watercolumnBscimitraadultstendedtoremainalmostmo

15

Ile

tionlessuntildisturbedorwhenmovingtothesurfaceto
breatheMostattacksbyBscimitraonmosquitoeswere
frombelowonlarvaehangingatthesurfaceAttacksweresel
dommadeonlarvaemovingthroughthewaterortothesur
faceNunifasciataincontrastisamuchmoresolitarypreda
torrarelyweretheyseeninaggregationsexceptduring
matingAdultNunifasciataaremuchmorejerkyswimmers
thanBscimitraandseldomfloatinoneplaceinthewater
columnThisspeciesusuallyinitiatesattacksonmosquito
larvaefromeitherthesurfaceorsomesubmergedobjectN
unifasciataindividualswereseentocapturemosquitolarvae
notonlyatthesurfacebutalsoasthelarvaemovedthrough
thewater

Nunifasciatanymphsandtoalesserextentadultsare
cannibalisticundercrowdingconditionswhereasBscimitra
isnotappreciablysoTothandChew1972breportedbeing
abletokeephundredsof1stand2ndstageBscimitranymphs
inoneaquariumSinceBscimitracantoleratehighercrowd
inglevelsthanNunifasciataandshowsasimilarbodyweight
tokillingrateratioformosquitolarvaethepotentialexistsfor
equaleffectivenessofthesetwopredatorsascontrolagents

Notonecta unifasciata

Buenoa scimitra

10 20 30 40

DENSITYOFFORTHINSTARLARVAELITER
Figure1Meannumberof4thinstarmosquitolarvaekilledperdayatdifferentdensitiesbyBuenoascimitraandNotonecta

unifasciata
85
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IMPROVEDREARINGPROCEDURESFORROMANOMERMISCULICIVORAX

INTRODUCTIONTheeffectsofseveralabioticfactorson

theinfectiveandparasiticstagesofRomanomermisculicivorax
RossandSmithhavebeenstudiedinthislaboratoryBrown
andPlatzer19771978HughesandPlatzer1977however
similarinvestigationswiththepostparasiticstagesofthismer
mithidnematodehavefailedThisfailurewascausedbyachy
tridiomycetoushyperparasiteCatenariaanguillulaeSorokin
whichinvadedandkilledthepostparasiticstagesofRculici
voraxPlatzerandBrown1976Recentlywefoundthatlow
pHinactivatedtheinfectiveunitszoosporesofCanguillulae
StirlingandPlatzer1978 Accordinglythisfindingwas
usedtomodifyourstandardculturaltechniqueforRculici
voraxtocontrolthechytridiomycetoushyperparasite

MATERIALSANDMETHODSThestandardcultural

techniqueforRculicivoraxwasamodificationofthemethod
describedbyPetersenandWillis1972AutogenousCulex
pipiensLwereusedasthehostsBrownandPlatzer1977
ThefollowingproceduresaresummarizedinTable1The
temperatureoftherearingroomwas27CThirtypolyethy
lenewashpans28cmx33cmx135cmdeepweretherear
ingcontainersTapwater25literswithanaverageconduc
tivityof500micromhoswasplacedineachcontainerandde
chlorinatedwithfourdropsof5sodiumthiosulfateEighty
mgoffinelygroundmosquitofoodwasaddedtoeachpan
ThemosquitofoodwaspreparedbygrindingPurinarabbit
chowcollectingthepowderthatpassedthrougha50mesh
sieveandmixing3partsofthispowderwith1partofbrew
ersyeastTwentyeggraftsofCxpipienswereaddedtopro
vide1300mosquitolarvaeperrearingpanInfectivelarvaeof
Rculicivoraxwereobtained8hoursafterfloodingmermithid
eggsstoredonmoistsandwithdeclorinatedwaterAfteresti
mationoftheconcentrationofinfectivelarvae2800infective
larvaewereaddedtoeachpantogiveanematodemosquito
ratioof221Themosquitolarvaewerefeddailywith80mg
ofmosquitofoodperpanOndays3and5thewaterineach
panusualypH75wasacidifiedtopH4045bytheaddi
tionof40aceticacidapproximately2mlperpanThein
fectedmosquitoeswerecollectedonday7bypouringthecon
tentsofeachpanthrougha20meshsieveTheinfectedmos
quitoeswerewashedwithtapwaterandtransferredtoanema
todeemergencechambercontainingtapwateratpH45

Postparasiticnematodeswerecollecteddailyandwashed
intapwaterbyalternatesuspensionandgravitysedimentation
ina5literbatteryjarThevolumeofpostparasiteswasmea
suredbyplacingsuspensionsofnematodesin50mlgraduated
centrifugetubesandcentrifugingfor2minat220g1000
rpm269rotorinaPRJInternationalCentrifugeApproxi
mately10mlofpostparasiteswereplacedinparaffincoated
aluminumcakepans33x24x5cmdeepcontainingone
literofsterilizedmediumcoarsesandTable2and1200ml
oftapwaterAfterstorageforthreeweeksat2325Cthe
waterwasremovedbydecantationandblottingwithpaper
towelsThemoistnematodecultureswerestoredatroom

temperature21 25Cinplasticbagstomaintainthemoist
urecontentThetotalyieldofpreparasiteswasestimatedby
countingpreparasitesfromnematodecultures24hoursafter
floodingpanswith1literofdechlorinatedwaterYieldswere
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expressedastotalpreparasitesrecoveredpernematodeculture
andpermlnematodesusedperculture

RESULTSANDDISCUSSIONThisrearingprocedurewas
modifiedfromthatdescribedbyPetersenandWillis1972
Theweeklyyieldofnematodeswas25 3SEn 10ml
ofnematodesEachmilliliterofnematodescontained1013
postparasitesThemalefemaleratiowas11Beforethein
troductionofthepHchangeintherearingprocedure61of
thenematodeswerelosttoCanguillulaeinfectionsTable3
AftertheinclusionoftheacidificationstepCanguillulaein
fectionsdecreasedprecipitouslyandonlyca4ofthepost
parasiteswerelosttothefungusinfection

Table1ModifiedproceduresforrearingRomanomermis
culicivoraxinautogenousCulexpipiensat27C

Timedays Procedure

0Friday

1Saturday
2Sunday
3Monday

4Tuesday
5Wednesday

6Thursday
7Friday

Table2Particlesizeanalysisofsandusedformaturation
eggdepositionandstorageofRomanomermisculicivorax

NominalParticle

Size

mm

2 1

1 05

05 025

02501

01 005

0050

Dechlorinatetapwaterineachrearingpan
Add20eggrafts1300Cxpipiens
larvaetoeachpanAdd80mgmosquito
foodtoeachpanAdd2800preparasites
hatchedwithin8hourstoeachpan

Add80mgmosquitofoodtoeachpan
Ditto

Ditto

AdjustpHofwaterineachpanto40to
45with40aceticacid

Add80mgmosquitofoodtoeachpan
Ditto

AdjustpHofwaterineachpanto40to
45with40aceticacid

Add80mgmosquitofoodtoeachpan
Collectinfectedmosquitolarvaeon20mesh

sievewashoffexcessfoodandplace
mosquitolarvaeinemergencecontainers
InitiatenewrearingcycleseeDay0

NameofSeparate

Verycoarsesand
Coarsesand

Mediumsand

Finesand

Veryfinesand
Silt

p

1111

5344

1985

1363

193

003

AfterdrysievingmethodinDay1965
p weightoffraction100weightofwashedsand



Table3komanomermisculicivoraxNematodesurvivalandpreparasiteyields

VolPer

Treatment Containerml

BeforepH 123 28

AfterpH 75 17

x SE6replicates

Loss

NematodeVol

6198

ca4

TherationaleforthepHmodificationwasasfollowsThe
nematodecultureswerecontaminatedwithrestingsporesof
CanguillulaeWhenthecultureswerefloodedzoosporeswere
releasedandaccompaniedtheinfectivelarvaeintroducedinto
therearingpansHowevertheparasiticstagesofRculicivor
axwerefreeoffungusinfectionsinthehostsandthefungus
multipliedsaprophyticallyduringthisphaseonthemosquito
foodWhentheinfectedmosquitolarvaewereplacedinthe
emergencecontainerstheemergingpostparasiteswereattack
edbyzoosporesreleasedfromaccompanyingmosquitofood
whichwasdifficulttoremovefromthemosquitoestrappedby
the20meshsieveSincetheviabilityofzoosporeswas
decreasedgreatlybylowpHStirlingandPlatzer1978
acidificationofthewaterusedforrearingseemedpromising
promising

CxpipiensgrewwellinpH40waterbutthepreparasites
ofRculicivoraxwerenotinfectiveThereforetheacidifying
stepwasdelayeduntilday3toprovidesufficienttimeforthe
infectionofthemosquitoesInadditionpostparasitestoler
atedtapwateradjustedtopH45withaceticacidfor2436
hoursbutdiedafterprolongedexposureIncontrastthe
postparasitessurvivedforlongperiodsintapwateracidified
bytheadditionofpeatmosspH48butmaturedslowly

Theaveragepreparasiteyieldperpanandpermlnematode
wasthesamebeforeandafterthepHtreatmentHoweverthe
maindifferencewasinthenumbersofnematodesrequiredto
attaintheseyieldsThepreviousprocedurerequired16times
morenematodesforanequivalentyield

Petersen1975hasestimatedthateachfemaleproducesan
averageof2480eggsThefemalesfromouracidifiedproced
ureyielded553preparasitesTable3Hencefurtherimprove

88

TotalYield Yieldml
X10 NematodesX10

18607

18903

mentsintherearingproceduresareessentialtoachieve
economicproductionofRculicivoraxHoweverthepresent
procedureprovidesasignificantadvancesinceitisasimple
techniquetoprovidecontrolofafunguswhichhasplagued
theproductionofRculicivoraxinotherrearingfacilitiesDr
RLevypersonalcommunicationInadditionpostparasites
freeoffungusinfectionsarenowavailableforfurtherstudies
ofphysiologicalecologyofRculicivorax
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ASSESSMENTOFBIOLOGICALCONTROLAGENTSAGAINSTMOSQUITOLARVAEIN

NORTHERNCALIFORNIAAPROGRESSREPORT

RKWashinoandCKFukushima

Effortsarebeingcontinuedtoevaluateunderfieldcondi
tionstheeffectivenessofoldandnewlydevelopedbiological
andchemicalinsecticidesintheoverallschemeofintegrated
controlasprogrammedbycurrentresearchdevelopmentsfrom
ricefieldandpasturemanagementactivitiesThisreportsum
marizestheprogressofworkduring197778ontwospeciesof
fungionemermithidnematode4speciesofflatwormsand
fishaspossiblebiologicalcontrolagentsofmosquitoandgnat
larvaeinCaliforniaandrepresentsthecollectiveeffortsofJ
BChristensenJLFetterLaskoJKBrownandFH
Collins

PreviousworkestablishedthefactthatLagenidiumgigan
teumanaquaticfunguswasahighlyvirulentmicrobialagent
againstCulextarsalislarvaeExtendedstudiesalludingtothe
inconsistentpatternofinfectionwithAnophelesfreebornithe
effectsofhightemperatureandwaterqualityandsusceptibil
ityofnontargetinvertebrateshavebeendiscussedelsewhere
intheprogram

Inearly1977todeterminewhetherornotthefungus
couldsuccessfullyoverwinterinanirrigatedpasturethirty
sentinelunitscontaining750uninfectedCxtarsalislarvae
werestrategicallypositionedthroughouttheover15000sq
ftareatomonitorthepresenceorabsenceofthefungusIn
additionapproximately500earlyinstarAedesnigromaeulis
AernelanirnonandCxtarsalislarvaewerecollectedfromthe

prescribedareaandheldtocheckforfungalinfectionIncon
trasttoearlierstudiesinricefieldsandassociatedhabitats
fungusintheirrigatedpasturedidnotappeartosuccessfully
survivethewinterperiod

IncollaborationwithButteandSutterYubaMADsthe
overwinteringsurvivalpatternwascomparedbetweenGam
busiaaffinisholbrookithecoldtolerantformofthemosquito
fishandGaffinisaffinistheformcommonlydeployedin
CaliforniamosquitoabatementprogramsNosignificantdif
ferenceswerefoundamongthegroupsoffishtestedThere
sultsmaybeattributedinparttothemildwinter197677
whichdidnotinducesufficientcoldstresstothefishpop
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ulationAsimilarexplanationcanprobablybeappliedtore
sultsofastudyontheeffectsoffishsizeandfeedingrateon
overwinteringsurvival

IncollaborationwithColusaandSutterYubaMADsa
fieldexperimentwasconductedcomparingricefieldsinitially
stockedwithGaffinisatratesof0205and10lbAMos
quitopopulationin44ricefieldswasassessedeverythird
weekstartinginlateJuneBasedontheresultsfrom5sampl
ingdatesnostatisticaldifferencewasobservedontheIIIIV
stageAnophelesfreeborniinthecontrolfieldsandanyofthe
treatments

Aliteraturecompilationwascompletedonthemoresigni
ficantandrecentpapersrelatingtomosquitofishOfmore
than150papersreviewed79werecitedWhereapplicable
datafromsomeofthepaperswerereassessedandnewinter
pretationsmade

CollaborativefieldstudiestofurtherassessRomanomerrnis

eulicivoraxinricefieldsproducedinfectionratesinAnfree
borniconsiderablylowerthanwasobservedin1976

FieldandlaboratorystudiesonthefourNeorhabdocoel
microturbellariansofthefamilyTyphlopyanidaehavebeen
describedelsewhereintheprogram

Anewmethodologywasdevelopedtoassesstheefficacy
ofbiologicalcontrolagentsagainsttheimmaturestagesofthe
ClearLakeGnatAlsoinpreliminaryfieldtrialsinvolving
Lagenidiumgiganteumagainstthegnatinafarmpondasub
optimumdosageresultedinasignificantdecreaseinthegnat
populationovera5weekperiod

Trialstosamplemosquitolarvalpopulationinaricefield
habitatbythreemethodshavebeenreportedelsewhereinthe
program

TheuseofDeZuletadropnetcagesandknockdownboxes
forestimatingmosquitoadultpopulationchangeswerecon
tinuedin1977inconjunctionwithinsecticideapplication
testsinBurneyBasinLowmosquitopopulationsduringtest
trialsyieldedunmeaningfulresultsThedropnetcageshow
everdidtraparathersubstantialnumberofnontargetinsects
CicadellidaeandLygaeidae



PATTERNSOFEXPERIMENTALINFECTIONOFMOSQUITOLARVAEBY
LAGENIDIUMGIGANTEUM

ThedroughtinCaliforniaduring1977preventedtheflood
ingoftheColusaCountystudysiteswherepatternsofinfec
tioninmosquitolarvaebyLagenidiumgiganteumweremea
suredforthepast3yearsThissituationprecludedeffortsto
conductinsitustudiestoverifyhypothesesconcerninglimit
ingfactorsforthefungusTheresultsoflaboratorystudies
seemedtobeconsistenthoweverwithourearlierconclusion
thathighwatertemperaturesasfoundearlyinthericegrow
ingseasonbeforeemergentplantsprovideshadeandstability
totheenvironmentcanpreventorreduceLgiganteumin
fectionsThisfindingmayhaveimportantimplicationscon
cerningtimingofapplicationandorexpectedpostinoculation
infectionratesWaterhighinorganicwastematterhasalso
beenshowntolimitLgiganteuminfectionsunderlaboratory
conditionsTheseobservationsweremadebycomparing
fungalinfectionratesineitherpastureordistilledwaterfor
AedesnigromaculisandCulextarsalisTheseresultsmayex
plaintheunexpectedlowinfectionratesencounteredinthe
1976pasturestudy

Experimentstostudytheimpactofthefungusonnontar
getorganismswerecontinuedwithseveralaquaticinsectsand

JoyceFetterLaskoandRobertKWashino

UniversityofCalifornia
DepartmentofEntomologyDavisCalifornia95616

90

crustaceanscollectedfromricefieldsAllresultswerenegative
givingadditionalevidenceforthenarrowhostrangeofL
giganteum

TheresultsofstudiesonthesusceptibilityofAnopheles
freebornitoLgiganteuminfectionhavebeeninconsistent
Our1974dataindicateda726infectionrateaseriesof
trialsconductedin1977resultedininfectionratesof10to
60 Thereasonsforthesedifferenceshavenotbeendeter
mined

Insummarywehavetentativelyconcludedthefollowing
fromourstudiesin19771Persistenthighwatertempera
turesmayreduceorpreventinfectionsofmosquitolarvaeby
Lgiganteumsothatconsiderationmustbegiventothetiming
offungalapplication2waterwithahighorganicloadmay
reduceinfectionrate3laboratoryresultsgiveadditional
supporttoanarrowhostrangeofLgiganteum4Anopheles
freebornivaryindegreeofsusceptibilitytoinfectionbyL
giganteumInspiteofsomelimitationsdiscussedherewithin
Lgiganteumcontinuestoshowagreatdealofpromiseasa
biologicalcontrolagent



MICROTURBELLARIANSASNATURALPREDATORSOFMOSQUITOLARVAEIN

NORTHERNCALIFORNIARICEFIELDS

FHCollinsandRKWashino

AnexperimentalsurveyofthesurvivorshipofCulextarsalis
larvaeinselectednorthernCaliforniaricefieldsCaseand
Washino1976disclosedtwospeciesofmicroturbellarians
whichwereapparentlyresponsibleforsignificantabove50
inonedaylarvalmortalityinfieldemergencecagesFrom
JulythroughSeptemberof1977afollowupstudywasper
formedontenSutterCountyricefieldstodetermineithe
identityofthepreviouslyencounteredflatwormsiitheir
generalbiologyandiiitheirefficacyasnaturalbiological
controlagentsofCxtarsalisandAnophelesfreebornithetwo
principlemosquitoesassociatedwithricefields

Thefieldprocedureinvolvedweeklyplacementofemerg
encecagesattwoselectedstationsineachofthetenfields
ThirtyIIIinstarlaboratoryrearedsentinelCxtarsalislarvae
wereaddedtoeachcageandthecontentswereanalyzedthree
dayslaterforsentinallarvalmortalityandmicroturbellarian
densityTheinfielddensityofmosquitolarvaewasassessed
bytaking25dips400mldipperstationweekatthetime
whenthesentinellarvalmortalitywasmeasuredFlatworm
densitieswereestimatedbycountingtheindividualspresentin
theemergencecages

Oftheeightspeciesofflatwormswhichinvadedtheemerg
encecagesthefollowingfourneorhabdocoelmicroturbellar
iansofthefamilyTyphloplanidaewerefoundtopreyupon
mosquitolarvaeunderbothfieldandlaboratoryconditions
MesostomalinguaMesostomaehrenberghiiRhvnehomesosto
marostratumandBothromesostomapersonatumMlingua
andRrostratumwerethemostwidelydistributedandabun
dantofthefourandwereprobablyresponsibleforthebulkof
sentinelmosquitomortalityFieldobservationsshowedthat
Mlingua35nimadultlengthoccupiesvirtuallyanyavailable
substrateaquaticvegetationalgalmatsbottometcR
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rostratum23mmadultlengthisfreeswimmingBpersona
tum24mmadultlengthprefersthesurfacefilmofthe
waterandMehrenberghii58mmadultlengthispredomi
nantlybenthic

Typhloplanidmicroturbellariansgenerallyreproducesex
uallyalthoughthereisevidencewhichsuggeststhattheCali
forniapopulationofMlinguamayalsoreproduceparthoge
neticallyTwotypesofeggsaretypicallyproducedasubitan
eouseggwhichhatchesimmediatelypriortoorupondeposi
tionandaheavilyencapsulateddiapauseeggwhichbegins
developmentonlyafterexposuretoalowtemperaturestimu
lusThediapauseeggsremaindormantoverthewinterinthe
dryfieldsresistingcolddessicationandevenricestubble
burningandhatchwithspringfloodingPopulationgrowthis
rapidWithinthreeweeksnewlyhatchedMlinguagrowto
adultsizeanddepositthefirstofseveralcomplementsofsub
itaneouseggsDiapauseeggsareproducedbytheolderadults

Auniformlyhighcorrelationbetweensentinelmortality
andincagemicroturbellariandensitysuggeststhatpredation
bytyphloplanidflatwormswasthemajorcauseofsentinel
mosquitomortalityFurtheranalysisofthedataforcorrela
tionbetweentheinfielddensitiesofmosquitolarvaeandthe
incagemicroturbellariandensitiesrevealedsignificantnegative
correlationsp than05betweenMlinguavsCxtarsalis
andRrostratumvsAnfreeborniWhetherornottheserela
tionshipsactuallyreflectinfieldpredatoryinteractionsisstill
problematic
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ThenematodeRomanomermisculicivoraxRossandSmith
parasitizesmosquitolarvaeTsaiandGrundmann1969Peter
sen1976Itspotentialasabiologicalcontrolagenthasbeen
exploredPetersenandWillis19721974Brownetal1977
andtheeffectsofcertainabioticfactorsonitsbiologywere
studiedPeterson1975BrownandPlatzer19771978Al
thoughthenematodeisapromisingpathogenofmosquitoes
withgoodpotentialforbiologicalcontrolitishyperparasitiz
edbyachytridiomycetousfungusCatenariaanguillulaeSoro
kinPlatzerandStirling1978whichcausedanepizooticin
theirlaboratorycolonyThefungusattackedthepostparasitic
stagesofReulicivoraxwithinashorttimeaftertheiremerg
encefromthehost

ThecontrolofthishyperparasiticfunguswasstudiedSix
fungicidesweretestedforcontrolofCanguillulae

METHODSANDMATERIALSTheinhibitingeffectsof
fungicidesbenomyl1butylaminocarbomyl2carbamometh
oxybenzimidazolePCNBpentachloronitrobenzenecaptan
Ntrichloromethylthio4cyclohexane1 2dicarboximide

AmphotericinBcycloheximideandgriseofulvinagainstC
anguillulaewereevaluatedonYPSSyeastpeptonesoluble
starchagarplatesThefunguswasgrownaftertheprocedure
ofStirlingandPlatzer1978Eachfungicidewasmixedwith
sterileandliquifiedYPSSagarmediumat60CEachtreat
mentof550250ppmwasreplicatedthreetimesControls
wererunsimultaneouslyTheplateseachcontaining25ml
ofthemediumwereleftovernightatroomtemperatureand
thefollowingdaytheywereinoculatedwith3mmplugsof
thefungusThediameterofeachcolonywasmeasuredat
threedayintervalsfor15days

Furthertestsofbenomylcycloheximideandgriseofulvin
werecarriedoutataconcentrationof5ppmintapwater
TwomalesandtwofemalesofRculicivoraxwereplacedin
petridishes35x10mmdeepeachcontaining3mlofthe

PostTreatment

Days

3

6

9

12

15

LABORATORYEVALUATIONOFFUNGICIDESFORTHECONTROLOF

CATENARIAANGIILLULAEAFUNGUSPARASITEOF

ROMANOMERMISCULICIVORANEMATODAMERMITHIDAE

Table1EffectsofvariousfungicidesatdifferentconcentrationsagainstCatenariaanguillulae

10

14

28

33

43

PCNB
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5 50 250 5

09 08

13 17

28 22

31 27

39 34
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Concentrationsoffungicidesppm
AmphotericinB Captan

50 250

ColonyGrowthincm
12 13 09

15 17 10

35 26 11

42 30 14

50 30 17

allogrowthwasobservedinbenomylcycloheximideandgriseofulvin treatments
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treatedwaterandonegmofsterilesandEachtestwasrepli
cated15timesalongwiththreecontrolsat27CObservations
weremadeperiodicallyuntilthepresenceofeggsorpre
parasiticlarvaewasobserved

RESULTSANDDISCUSSIONTheresultsobtaineddur
ingthisstudyarepresentedinTable1AmphotericinBand
PCNBdidnotinhibitthegrowthofCanguillulaeatanyof
theconcentrationstestedCaptanathighconcentrations50
and250ppmwaseffectivebutlowconcentrationswereinef
fectiveBenomylcycloheximideandgriseofulvinwereinhibi
toryatallconcentrationsTheseresultseliminatedthepoten
tialuseofPCNBAmphotericinBandcaptanforcontrolof
thefungusTherateofdevelopmentofthefunguswasslower
at250ppmthanat5ppminAmphotericinBtreatmentswhile
itwasthesameinallPCNBconcentrationsTable1

Althoughbenomylcycloheximideandgriseofulvincom
pletelyinhibitedthefungalgrowthonagartheiractivity
againstthefungusintapwaterwasverypoor7080ofthe
nematodeswerestillinfectedwiththefungusBothmalesand
femaleswereinfectedThepoorfungalcontrolfoundforthese
fungicidesintapwaterwasprobablyduetotheirlowsolubility
intapwaterhowevermycelialgrowthinthetreatednema
todeswaslessvigorousthaninthecontrolsItappearedthat
thesefungicidesdidnotaffectthegerminationofthezoo
sporesbutdidsuppressthemycelialgrowthOnlyafewnema
todeeggswerefoundandthesewereinfectedbythefungus
Benomyltreatmentsappearedtobenematicidalsincesome
fungusfreenematodesdiedThefungalattackwasnotvery
severeincycloheximideandgriseofulvintreatmentsbutinhib
itedthedevelopmentofthenematode

InconclusionchemicalcontrolofCanguillulaeinRculi
civoraxwiththesestandardantifungalagentswasnotfeasible
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Observationsofhighpopulationsofaquaticarthropodsin
ricefieldspromptedastudyonthepotentialofvariousaquat
icarthropodsaspredatorsofthemermithidnematode
RomanomermisculicivoraxPredationontwononparasitic
phasesinthelifehistoryofthemermithidthepreparasitic
orinfectiveandpostparasiticstageswasstudied

PREDATORSOFROMANOMERMISCULICIVORAX

PREPARASITICSTUDIESSinglepreparasitesandpoten
tialpredatorswereplacedinsmallvolumesofwater02to
20mlinwellslidesorplasticbeakersandobservedregularly
over48hoursCopepodsCyclopsvernaliswereavidpreda
torsthepreparasiteswereattackedandeatenwithinonehour
Ostracodswerepredatorybutthetimeforpreylocationand
ingestionwaslongerthanthatforcopepodsCladocerans
Simocephalusvetulusconsumedpreparasiteswithin24hours
andtheyoungofagammaridHyallelaaztecaattackedthe
preparasiteswithin48hoursGreenhydradidnotattackthe
preparasites
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spnNematodaMermithidaeparasitizingmosquitoesinWyom
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POSTPARASITESTUDIESSinglepostparasitesandpo
tentialpredatorswereplacedintransparentplasticcontainers
with250mlwaterandobservedregularlyover72hoursDiv
ingbeetlesLaccophilusterminalisandgammaridsHazteca
attackedthepostparasitesofRculicivoraxandconsumedthe
preywithinonehourDragonflyanddamselflynaiadsand
smallcrayfishProcambarusclarkiatethepostparasites
withinseveralto24hoursIsopodsAsellusspattackedthe
postparasitesonlyafter48hoursPlanariansdidnotattackthe
postparasites

ManyofthepreviousstudiesonRculicivoraxhavebeen
directedtowardselucidationoftheabioticfactorsinthe

biologyofthismermithidThecurrentobservationsdemon
stratetheimportanceofbioticfactorsonthesurvivorshipof
Rculicivoraxandthenecessityofevaluatingthedensityof
potentialmicropredatorsinmosquitobreedingsitesbefore
applicationofthismermithidasabiologicalcontrolagent



DIELANDSEASONALVARIATIONSINTHEMOVEMENTSOF

GAMBUSIAAFFINISINFRESNOCOUNTYRICEFIELDS

DielactivitypeaksandseasonalmigrationperiodsforGambusia
affiniswerestudiedFishweretrappedbothinthefieldandintheout
flowboxesoverseveral24hourperiodstodetermineactivitypeaks
Outflowtrapsweresetin11fieldsandcheckdailyfromMay18to
September21977todeterminethetimesofpeakmigrationsoutof

ThepatternofmovementsofmosquitofishGambasia
affinisBairdandGirardinricefieldshasbeenlittlestudied
Lossesoffishduetomigrationoutofthericefieldcouldhave
deleteriouseffectsonsubsequentmosquitofishpopulations
withinthefieldObservationsoffishleavingricefieldshave
beenmadebutnopublishedfiguresconcerningnumbersage
compositiontimeofyearetcareavailableInadditionlittle
isknownabouttheactivitypeaksexhibitedbymosquitofish
overa24hourperiodActivitypeaksshouldcorrelatewith
peaksinfeedingbehaviorHessandTarzwell1942feltthat
mosquitofishselectivelyfedonchaoboridandceratopogonid
pupaeatnightorduringtheearlymorninghourssuggesting
anactivitypeakatthosetimesHubbs1971foundthatmos
quitofishdisplayanactivitypeakatabout1100amand
Johnson1976demonstratedthatthethermalphysiologyof
thefishwouldsupportanactivitypeaknearmiddayThepre
sentpaperisapreliminaryreportonthedielactivityperiodsand
seasonalmigrationperiodsobservedinCaffinisinricefields

MATERIALSANDMETHODSSeasonalmovements

Outflowtrapswereplacedintheoutflowboxesof11differ
entricefieldsTheoutflowtrapsareboxesconsistingofa2ft
by1ftby1ftaluminumframewithaneightmeshhardware
clothcoveringApproximately80ofthewaterleavingthe
fieldpassedthroughtheoutflowtrapTrappingwasbegunon
May18andconcludedonSeptember2Thetrapswereplaced
intheoutflowboxeseachMondaymorningandcheckedevery
24hoursthroughFridaymorningwhentheywereremoved
Trapswerenotplacedintheoutflowboxesiftherewasno
waterflowDuringeach24hourcheckthefishwereremoved
fromtheoutflowtrapandthetrapwasreturnedtotheout
flowboxFishwereseparatedintomaturesandimmatures
includingimmaturefemalesandallmalesandcountedWhen
largenumbersoffishwerefoundinthetrapaknownvolume
wascountedandthetotalnumberwasestimatedvolumetric

ally
Dielmovements In1976twofieldsweresampledtosee

iffishwereprimarilycaughtduringthedaylightordarkhours
Teneightmeshminnowtrapswereplacedineachfieldone
trapineachofthecenter10paddiesTrapsweresetwhenjust
lightenoughtosee545600amPDTThetrapswere
checkedjustaftersundown800815pmPDTandagain
at545600amAtthe800pmcheckthefishfromeach
trapwereplacedinaplasticbucketandeachtrapwasimmedi
atelyreplacedinthefieldTheprocedureatthe600am
checkwasidenticalexceptthatthetrapswereremovedfrom
thefieldAfterallthetrapshadbeenemptiedthefishwere
removedfromthebucketcountedanddiscarded
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thefieldMorethan90ofthemosquitofishcaughtinthedieltrap
pingwerecaughtduringthedaylighthoursandadefinitemiddayactiv
itypeakwasobservedOutflowtrappingindicatedafourtofiveweek
longmigrationofjuvenilemosquitofishoutofthefieldsbeginningsix
tosevenweeksaftertheinitialstocking

Thesameprocedurewasusedineightfieldsduring1977
Inadditionoutflowtrapswereplacedinfiveofthefields
Theoutflowtrapswerenotremovedafter24hoursbutwere
checkedat600amand800pmdailyfor4daysAtthe
endofthefourth24hourperiodthetrapswereremoved

Minnowtrapswereplacedintwofieldstodeterminethe
movementsoffishduringthedaylighthoursThetrapswere
placedinthemiddletenpaddiesofeachfieldat600am
Theywerecheckedeverytwohoursandallfishcaughtwere
removedandcountedThetrapswereimmediatelyretumedto
thefieldaftereachcheckTrappinginoneofthefieldswas
discontinuedat200pmbutthetrapsintheotherfieldwere
checkedeverytwohoursuntil800ptn

Outflowtrapswereplacedinelevenfieldsat600amand
werecheckedhourlyAteachcheckfishwereremovedand
countedandthetrapswerereturnedtotheoutflowboxIn
sevenofthefieldstrappingwasdiscontinuedat100pm
Trapswerecheckedhourlyintheotherfourfieldsuntil800
pm

RESULTSANDDISCUSSIONSeasonalmovements
Movementoffishoutofthericefieldswasdifficulttomea

surein1977Thedroughtcausedmanyofthericegrowersto
reduceoreliminatetheamountofwaterleavingthefieldTwo
ofthefivefieldsstudiedhadgoodoutflowthroughoutthesea
sonandyieldedinterestingresultsFigures12Theother
threefieldshadreducedornonexistentoutflowsformuchof

theseasonHoweverthedatathatwascollectedfromthese
fieldssupportedtheobservationsshowninFigures1and2

Movementoffishoutofthefieldoutletbeganwithin24
hoursafterfishwereintroducedintothefieldsTrappingindi
catedthatthelossoffishwassporadicandlightforthefirst
4045daysafterstockingDuringthisperiodmaturefishout
numberedimmaturesintheoutflowtrapsUsuallyfewerthan
20to30totalfishpernightweretrappedDuringthelastweek
ofJuneorthefirstweekofJuly40to50daysafterstocking
theratioofmaturestoimmaturesreversedandlargenumbers
ofimmaturesleftthefieldCatchesintheoutflowtrapswere
generallyhighforthenextfourtofiveweekswithupto6000
fishperdaypassingthroughtheoutletboxThelargeexodus
offishtaperedoffdramaticallyaroundthefirstweekin
Augustandcatchesintheoutflowtrapsremainedfairlylow
throughouttherestoftheseasonDuringtheheightofthefish
movementseachgraphshowsonedaywithhighnumbersof
maturesintheoutflowtrapsThisdoesnotrepresentasudden
movementofmaturesbutratherajudgementerrorTheim
maturesleavingthefieldatthistimewerejustatthepointof
sexualmaturitybutwerenotgravidFigures1and2
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WithsuchlargelossesofimmaturesduringJulyonewould
expectadepressedmaturepopulationinthefieldsinAugust
ThisprovedtobetrueinourstudyThenumbersofmatures
trappedinthehighlossandnonflowingfieldswereaboutthe
sameduringJulyHoweverthetrappingdoneinthemiddleof
Augustshowedthatthenonflowingfieldshadnearlytwiceas
manymaturespertrapasthetwofieldswithhighJulyim
maturelossesThelasttrappingoftheseasondonethelast
weekofAuguststillshowedthatthenonflowingfieldshad
nearly13morematuresthanthetwohighlossfieldsAllof
theevidencesuggeststhatiftheexodusofimmaturescanbe
controlledlargerpopulationsoffishwillresultinthelatter
partofthesummerwhenCulextarsalisandAnophelesfree
bornilarvaearemostabundant

Dielmovements Resultsoffishtrappingin1976and
1977indicatedthatmosquitofisharemuchmoreactiveduring
thedaylighthoursthanduringthedarknessTable1In1976
anaverageof931ofthefishcaughtintwofieldsovera24
hourperiodwerecaughtduringthedaylighthoursIn1977
eightfieldsweresimilarilytrappedovera24hourperiodand
929ofthefishwerecaughtduringthedaylighthoursTrap
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Figure1NumbersofGambusiaaffinispickedupinoutflowtrapsinfieldnumbers1212157
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pingtheoutflowsoffishfieldsin1977showedthat978of
the1383fishcaughtwerecaughtduringtheday

Trappingconductedperiodicallythroughthedaylighthours
indicatesaninterestingpatternoffishmovementsthroughout
thedayFigure3Catchesinboththeinfieldandoutflow
trapswerelowestearlyinthemorningandlateintheevening
andpeakedaboutmiddayindicatingthegreatestmovement
offishatthistimeThecurvesfortheinfieldtrappingeachre
presentonefieldwhilethecurvefortheoutflowtrappingon
August171977representsthecumulativetotaloffourfields
TheAugust10121977outflowcurverepresentsthemeanof
trapresultsforsevenfieldsTrappingfortheAugust1012
1977outflowandAugust121977infieldstudieswereended
at100pmand200pmrespectivelyHowevertheoutflow
trapswerepickedupagainat800pmanditisinterestingto
notethat526ofthefishcaughtinoutflowtrapsonthose
dayswerecaughtbetweendawn600amPDTandmidday
100pmand474werecaughtbetweenmiddayanddusk
800pmThisindicatesamoreorlessballshapedcurveas
foundintheAugust171977data549ofthetotalcatch
onAugust171977wascaughtby100pmIfmovementof



FieldNumber

1212152

1212157

12121511

12121014

12121016

121295

121289

1212159

Mean

Mean

Table1CatchratesforinfieldandoutflowtrappingofGambusiaaffinisduringthedayandnight

1112274

11122810

1212152

1212157

12121511

12121014

12121016

NoCaughtDay NoCaughtNight

826

205

300

156

605

277

195

450

55

6
22

11

15

5

19

100

377 29

InFieldTrapping 1976

830 63

330 22

580 43

OutflowTrapping 1977

349 0

363 29

530 0

26 0

115 2

Mean 277 6

thefishisindicativeoffeedingbehaviorthenitappearsthat
feedingactivityisatapeakduringthelatemorningandearly
afternoonandminimalneardawnanddusk

Theresultsofthisstudymayhaveseveralapplications
Sincemosquitofishdontmovetoanygreatdegreeatnight
drainingapondatnightinordertoremovemosquitofish
wouldprovefutileStrandingofmosquitofishhasbeenob
servedinpondswhichweredrainedduringthenightRobert
CoykendallperscommInadditionifonedesirestotrap
largenumbersofmosquitofishfromaricefieldoutflowwhen
thefieldwasbeingdraineditappearsthatthetrapscouldbe
setinthemorningandremovedintheafternoonwithoutsig

96

PercentCaughtDay PercentCaughtNight

938

972

932

934

976

982

911

818

62

28

68

66

24

18

89

182

929 71

929 71

938 62

931 69

100

926

100
100

983

978

0

74

0

0

17

22

nificantlossoffishTrappingafieldtodeterminetheresident
Gambusiapopulationmightalsobeaccomplishedbyremoving
thetrapsintheafternoon
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EFFECTSOFSTOCKINGMETHODSONTHEDISTRIBUTIONOFGAMBIISIAAFFINIS

StudieswereconductedinricefieldstodetermineGambusiaaffinis
distributionpatternsbasedonthreestockingmethodsSixfieldswere
stockedwiththetotalallotmentoffishinoneplaceinthefieldFour
fieldshadFishstockedinthreespotswithinthefieldandsixfields
receivedfishineveryotherpaddyDistributionwasmonitoredby

MosquitofishGambnsiaaffinisBairdandGirardarebe
ingusedineverincreasingnumbersagainstricefieldmosqui
toesinCaliforniaMostofthefieldstudiesconductedtodate

havefocusedonoptimumstockingratesHoyandReed1970
Hoyetal1971Hoyetal1972FarleyandYounce1977
lookedattheimportancethatstockingtimingplaysontheef
fectivenessofGaffinisincontrollingmosquitoes

Unfortunatelyonlyafewstudieshaveconcernedthem
selveswiththedistributionpatternsofGaffinisoncethey
areintheheldThisaspectisimportantbecausegooddistribu
tionoffishisnecessaryforfieldwidemosquitocontrolNor
landandBowman1976lookedatthedistributionpatterns
offishwithinindividualricepaddiesReedandBryant1974
stockedfishineveryotherpaddywithinafieldandfoundthat
alargepercentageofthefishhadfoundtheirwayintotheun
stockedpaddieswithin72hoursafterstockingGreenand
Imber1977reportedthatwithineightweeksmosquitofish
werecontrollingmosquitoesthreemilesdownstreamfromthe
initialstockingpointinastreamDaveyandMeisch1977in
dicatedagooddistributionoffish14daysafterstockingina
100acreArkansasricefieldIntheirstudyfishwerestocked
intosixplacesinthefieldNonotationwasmadehowever
concerningtheuniformityofdistributionThepresentpaper
isapreliminaryreportonthedistributionpatternsofmosqui
tofishinricefieldsandhowtheyarcaffectedbythreediffer
entstockingmethods

MATERIALSANDMETHODSAllofthericefieldsin

thisstudywerestockedattherateofapoundofmosquito
fishperacreSixfieldsrangingfrom32to95acreswere
stockedbyplantingthetotalallotmentoffishintoonespot
inthefieldthesecondpaddyfromthefieldinletThesewere
calledsingledropfields

Sixfieldsrangingfrom35to75acreswerestockedinevery
otherpaddybeginningwiththesecondpaddyfromthefield
inletThetotalfieldallotmentwasdividedequallyamongthe
stockingpointsinthefieldThelastpaddyinthefieldwas
neverstockedevenifitfellinthecorrectsuccessionFields
stockedinthismannerwerecalledeveryotherpaddyfields
EOPfields

Thethirdtypeofstockingmethodwascalledthethree
dropmethodInthismethodfishwerestockedinthesecond
paddythecenterpaddyantihalfwaybetweenthecenter
paddyandthelastpaddyinthefieldThetotalallotmentwas
dividedsuchthatthesecondandcenterpaddiesreceivedabout
thesamenumberoffishandthelaststockingpointhalfway
betweenthecenterandlastpaddiesreceivedalesseramount

INFRESNOCOUNTYRICEFIELDS
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trappingeachpaddybiweeklyusingminnowtrapsStockinginevery
otherpaddyinthefieldresultedinaNetterdistributionoffishthan
didstockinginasinglespotStockingoffishinthreeplaceswithinthe
fieldresultedindistributionsasgoodasthosefoundinthelields
stockedineveryotherpaddy

Fourfieldsrangingfrom40to85acreswerestockedusingthis
method

Todeterminethedistributionoffishallfieldsweretrap
pedbiweeklyusingeightmeshminnowtrapsOneminnowtrap
wasplacedineachpaddyandwaslocatedabout20feetinto
thepaddyoppositetheoutletofthepaddywatercontrolbox
Thetrapswereleftinthefieldfora24hourperiodafterwhich
thefishineachtrapwerecountedandthetrapsremoved

Todeterminethespeedwithwhichmosquitofishcanmove
througharicefieldtheoutflowofone200acrefieldwas
trappedusinganoutflowtrapFishwerestockedinthefield
usingthesingledropmethodOutflowtrappingwasbeguntwo
daysbeforestockingtocheckfornaturalpopulationofmos
quitofishandcontinuedforoneweekafterstockingThetrap
wascheckedevery24hours

RESULTSANDDISCUSSIONComparisonsoffishdistri
butionsinfieldsstockedbyeachofthethreemethodsdes
cribedareshowninFigures1and2Thehistogramsforthe
singledropfieldsinFigure1areacompositeoffourfields
whilethehistogramsfortheEOPfieldsrepresentacomposite
ofthreedifferentfieldsThesesevenfieldswerelocatedside

bysideandallhadnearlyequalacreageAllreceivedtheir
waterfromthesamecanalandallhadoutletsintoacommon

drainHowevereachfieldwasvirtuallyisolatedfromthe
otherssinceeachfieldinletconsistedofapipeandvalve
directlyfromthecanalandeachoutletboxformedabarrier
toupstreammovementThefieldswerestockedalternatively
bytheeveryotherpaddyandsingledropmethods

Comparisonofthetrappingresultsfromthetwotypesof
fieldsshowedthatthefishwerebetterdistributedthroughout
thefieldintheEOPfieldsFigureIThebulkofthefishin
thesingledropfieldsstayednearthestockingpointthrough
outtheyear

Figure2showsthecompositeresultsofacomparisonof
twosingledropfieldsourthreedroplieldsandthreeEOP
fieldsThesefieldswerenotascloselyassociatedasthefields
showninFigure1buttheywereallfromthesaneareaand
eachwassomewhatisolatedfromtheothersothatlittlemove

mentoffishfromonefieldtoanotherwaspossibleThedistri
butionoffishintheEOPfieldswasbetterthaninthesingle
dropfieldsThiswasespeciallytrueinmidJuneandmidJuly
WefeelthatagooddistributioninmidJulyisessentialifgood
mosquitocontrolistoexistinlateJulyandAugustAgainthe
bulkofthepopulationinthesingledropfieldsremainednear
thespotinthefieldwheretheinitialstockingwasmade

Thehistogramalsoshowsthatthethreedropfieldshaddis
tributionnearlyasgoodastheEOPfieldsinmidJuneand
midJulyandbetterinmidAugustThoughthedistribution
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wasnotquiteasgoodastheEOPfieldsinmidJulywefeel
thatthedistributionwasgoodenoughtomakethismethoda
goodcompromisebetweenthesimpleandquicksingledrop
methodandtheeffectivebuttimeconsumingEOPstocking
Indeedlarvalcontrolwasmuchbetterinboththethreedrop
andEOPfieldsthaninthesingledropfieldsControloflarvae
wasvirtuallythesameintheEOPandthreedropfields

Mosquitofshhavethecapabilityofmovingquicklythrough
aricefieldInthetestmadethisyearina200acrefieldfish
movedsixmilesfromthestockingpointtotheoutletboxin
lessthan48hoursWhenfishwerestockedintoonespotina
fieldtwogroupsoffishwereseenthecolonizersandthe
explorers Thecolonizerswerethelargergroupandwere
comprisedofthosefishwhichstayedwithinoneortwopad
diesofthestockingpointTheexplorergroupwascomprised
ofthosefishwhichsplitoffandrapidlytraversedthefield
Thesefishwerepickedupintheoutflowtrapsinfairnumbers
withintwoorthreedaysafterstockingHoweverminnow
trapsplacedinthefieldsshowedverylittlecolonizationby
thismoremobilegroupearlyintheseasonColonization
spreadslowlyoutfromthemaingroupoffish

Iffisharestockedinseveralareasitispossiblethatwhen
theexplorersfromonegroupencounterthecolonizinggroup
fromanotherareainthefieldtheyturnbackandcolonizethe
areatheyhavetraversedthusgivingabetterdistributionof
fishWearenotproposingastrictterritorialbehaviorasis
foundinmorepredatoryfishesbutwehypothesizethatthe
explorersaresearchingforboundariesandasecondgroupof
colonizerssatisfiestherequirementasaboundaryThishy
pothesiscanbetestedoutmorecompletelyifasuitablemass
markingmethodformosquitofishcanbefound

102

SUMMARYWhenmosquitofisharestockedinonlyone
spotinafieldtheydonotdistributethemselvesaswellas
whentheyarestockedintoseveralplaceswithinthefield
Sincethedistributionoffishisnotuniformfieldwidemos
quitocontrolisnotasgoodinfieldsstockedbythissingle
dropmethodFieldsstockedbythethreedropandEOP
methodshavecomparabledistributionsandcomparablemos
quitocontrolpotentials
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EFFORTSTOCONTROL11YDRILLAVERTICILLATAROYLEWITHHERBIVOROUS

TILAPIAZILLIIGERVAISINIMPERIALCOUNTYIRRIGATIONCANALS

DeedingstudieswithTilapiazilliiGervaisontheaquaticweedHy
drillavertirillataRoylein40Laquariashowedthatlargerfish151vs
92mmeffectivelyconsumedthisweedThecombinationofHverlicil
lotawithPotamogetonpectinatusLproducedca13rdmoretotal

TheaquaticweedHydrillavertieillataRoylewasfirstdis
coveredwildintheUnitedStatesinFloridaaround1960
whereithadbeenintroducedfromSouthAmericaforuseas
anaquariumplantAlthoughofapparentcentralAfricanori
ginsHaller1976itcausesseriousproblemsthroughoutthe
tropicalregionsoftheworldSincetheproductionoftubers
allowsittopassadverseconditionssuchascoldweatherand
droughtHaller1976theweedalsoposesathreattoaquatic
ecosystemsoftemperateclimates

HydrillafirstbecameconspicuousintheAllAmerican
CanalafewmileseastofthecityofCalexicoCaliforniain
June1977Bytheendofthesummerithadspreadmany
milesdownstreamreachingthevicinityofWestmorelandIt
couldnotbedeterminedifanareawidebiologicalaquatic
weedcontrolprogramusingtheherbivorousfishTilapiazillii
GervaisHauseretal19761977LegnerandPelsue1977
Legneretal1975wouldcontainthebuildupandspreadof
thisnewpestweedThefeasibilitywasquestionedespecially
sincepreliminaryfeedingtrialswithsmall90cmlongTzillii
inaquariaandshallowexperimentalpondsindicatedthatthe
fishwouldnotconsumethemainstemofHydrillawhichcon
tainsca80ofitsbiomass

Thereforefurthernutritionalstudieswereinitiatedusing
twosizegroupsof7zilliitodeterminetheirrespectiveimpact
onHvertieillatacomparedto1utatnogetonpectinatusLthe
principalaquaticweedspeciesthusfarintheirrigationsystem
ThelatterspeciescanbeadequatelycontrolledbyTzillii

Table1ComparisonofthenutritionalqualityofHydrillavertieillatawithPotamogetonpectinatusforTilapiazilliiin40L
aquariaat275 2Cover37days

FeedingRegime FishSize

Hydrillaonly

Potamogetononly

Hydrilla Potamogeton

small

large
small

large
small

large

EFLegner

UniversityofCalifornia
DivisionofBiologicalControlRiversideCalifornia92521

Fishwtgain
orlossg

11a
92
02
81
04

ABSTRACT

weedbiomassconsumptionindicatinganutritionaladvantageoffeed
ingonbothweedspeciesThuspracticalcontrolinirrigationcanals
throughfishstockingmightbeexpected

METHODSANDMATERIALSSmallfish92mmwere
obtainedatrandomfromtheHoltvilleNo6drainandlarge
fish151156mmfromtheRositasCanalintheImperial
ValleyCaliforniaTheHydrillavertieillataandPotamogeton
pectinatusplantsusedforfeedingexperimentsweresecured
directlyfromtheAllAmericanandRositascanalsrespective
lyateachfeedingintervalFishwereintroducedseparately
into40Lplexiglassaquariacontainingaeratedtapwaterthe
temperatureofwhichwasmaintainedat275 2Cwith75

wattJewellCombinationheaterthermostatsFourreplicated
aquariaeachfor3feedingregimeswereusedasfollows1
Hydrillaonly2Potamogetononlyand3anequalmixture
ofbothweedspecies

Weedswereintroducedintoaquariabyplacingthereonthe
surfaceofthewaterwhereca90remainedduringatestThe
remainderdispersedinthewaterSufficientweedbiomasswas
suppliedtoproduceca30residualweedmassateachof21
feedingintervalsspacedca18daysaparttotal37days
experimentaltimeAteachfeedingintervalfishwereremov
edfromtheaquariameasuredandweighedonasinglepan
toploadingMettlerbalanceWeedswerespundriedinadip
netfollowedbyfurtherdryingbetweentwoclothtowels
TheywerethenweighedonthesameMettlerbalance

SignificantdifferencesweretestedwithDuncansNewMul
tipleRangetestoraStudentsttestinthecaseofdual
comparisonsSteelandTorrie1960Rawdatawereconvert
edtopercentagesandtransformedtothearesinYDrbefore
analysis

Averageof21Observations
Fishlength Weedbiomass

gainmm consumeddayg

48

50

38

53

43 Hydrilla 34
Potamogeton 60

40c 30 Hydrilla 148
Potamgeton 165

NumbersfollowedbydifferentlettersaresignificantlydifferentatDuncanss005level
103

77
217
91

222
94

312c



RESULTSANDDISCUSSIONSmallfishconsumedonly
thelateralleavesofbothaquaticweedspeciesleavingtheir
stemsuntouchedOntheotherhandthelargerfishconsumed
theentireHydrillaplantalthoughtheyalsoleftthemainstem
ofPotarnngetonIntheirrigationcanalsofsouthCalifornia
wherePpectinatuscanbesuccessfullycontrolledthrough
stocking7illiiithasbeenrepeatedlyobservedthatlarger
fishca200mmareabletoeffectivelyconsumethemain
stemofthisweedalso

Largerfishintheexperimentlostweightatallthreefeeding
regimesTable1butthislosswassignificantlyless5level
whenamixtureofbothweedswasusedTable1Allfish
gainedinlengthwithnosignificantdifferencesrecordedfor
anyfeedingregime

Weedconsumptionwasexpectedlygreaterbythelarger
fishbutneithersizecategoryreducedsignificantlymoreof
eitherweedsbiomasswhenfedsinglyalthoughtherewasa
nonsignificanttrendforthesmallerfishtoconsumemorePot
antogetonthanHydrilla5levelthispreferencebeingmore
pronouncedinthesmallerfishTable1
5levelthispreferencebeingmorepronouncedinthe
smallerfishTable1

Thecombinationofbothweedsapparentlystimulatedfeed
inginthelargerfishcausingthemtoconsumeca13rdmore
totalweedbiomassthanwheneitherweedwasfedalone

Table1signifat5levelAsimilarincreaseinfeedingwas
notobservedinthesmallerfish

Understandingthegeneticorganizationofaspeciesisbasic
totheultimategoalofconstructingcomplexgeneticsystems
thathavepotentialforcontrollingGalaxtarsalisAccumula
tingsuchgeneticinformationbeginswiththeidentification
isolationandexpansiontocolonysizeofcharacteristicsthat
havegoodpenetranceandarepredictablyheritable

Someimportantandspecificusesofthesemutationsin
geneticandecologicalstudiesare1todevelopgenetic
chromosomemapsusefulintheclarificationofspatialrela
tionshipsinthechromosomalorganization2toidentifyin
ducedaberrantchromosomessuchastranslocationsand3
astracersinbehavioralstudiessuchasflightpatternsand

GENETICVARIATIONSINCULEXTARSALS
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ThepresentdataisencouraginginthatitindicatesTilapia
zilliimaybeabletosignificantlyreduceHydrillainImperial
ValleycanalsInfacttheadditionofHydrillamaynutrition
allybenefittheTilapiapopulationandcouldresultinanin
creasedgrowthrateofindividualsifnotthereproductiverate
aswellMeasurementsoftheimpactofTilapiaonHydrillain
ImperialValleycanalswillbemadein1978tojudgetheirul
timateusefulness
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populationcontrolwheninsertedintoanativepopulation

FifteenmonofactorialmutationshavebeenisolatedinCx
tarsalisandestablishedinlaboratorycoloniesTheseaffecteye
colorandstructurewingstructurebodyandscalepigment
andthestructuresofpalpsandantennaeSomehavebeen
combinedtoform8multiplemarkerlinesthatislinesthat
carryatleast1geneticmarkeroneachofthe3chromosome
pairs



OUTDOORCAGETESTSOFGENETICSTRAINSOFCULEXTARSALIS

FORFUTUREFIELDRELEASES

PTMcDonaldSMAsmanMMMilbyJBruenandRAinsley
ABSTRACT

ReproductivecharacteristicsofgeneticstrainsofCulextarsaliswere
measuredinfieldcagesOutdoortrialsin4largewalkincagesrevealed
differencesinresultsamongcagesOvipositionrateswerehigherin
cagesthatfacedsouththaninadjacentcagesThelaboratoryadapted
strainhadhigherovipositionratesinsmallcagesthaninlargecagesThe
fieldcollectedpopulationshadreducedovipositionratesinsmallcages
andperformedbestinlargecages

Twomutantscarmineandblackeyewereallowedtocompetewith
wildpopulationsinthelargecagesThesemutantswerecompetitiveas

Outdoorcagesprovidetheopportunitytostudytheper
formanceofinsectpopulationsundernaturalclimatological
conditionsLaboratoryandfieldstrainsofCulextarsaliswere
firsttestedin1976inoutdoorcageslocatedonthegroundsof
theKernMosquitoAbatementDistrictMADTerwedowet
al1977andtheresultsprovidedabasistojudgethesuita
bilityofalaboratorystrainforpilotfieldreleaseOutdoor
cageexperimentswerecontinuedin1977Thepurposesofthe
studieswere1todeterminetheeffectofcagelocationand
sizeontheovipositionsuccessoffemales2totestmutant
markerswithemphasisontherecoveryofmutantsinthegen
erationfollowingreleaseand3toevaluatethecompetitive
nessofmalesbearingadoubletranslocationT1231Ain
combinationwithvariousgeneticbackgrounds

MATERIALSANDMETHODSSevenoutdoorcageex

perimentswereconductedfromJunethroughNovemberTwo
largescreenedQuonsetshapedstructuresasdescribedby
Terwedowetal1977provided4equalcageseachmeasur
ing6x55x3mAsmallcagemeasuring60x60cmwas
placedintheshadedportionofeachlargecageforsomeexper
imentsAdditionalhumiditywasprovidedbyoverheadsprink
lersoperatedforashorttimeeachdayrlateAugusta
secondlayerofscreeningwasaddedtothenorthendofeach
structuretoreducewindmovementandstructuralrepairs
weremadetopreventescapeorinfiltrationofmosquitoes
Cagedchickensprovidedasabloodmealsourceinallexperi
mentswererandomlyallocatedtocagesatthebeginningof
eachtrialafterAugusttominimizetheeffectofindividual
chickenswhichmayhavebeenrefractorytomosquitoattack

Ineachtrial24dayoldvirginadultswerereleasedintothe
cagesandallowedtomatefeedandovipositEggraftswere
collectedandcountedforatleast10daysfollowingthefirst
ovipositionIn3trialsthehatchratedefinedasnoofhatch
ingeggsminusnoofdead1ststagelarvaeattachedtoraft
totalnoofeggswasdeterminedforeachraftCDClight
trapsbaitedwithdryiceCO2lighttrapswereoperated
nightlyincagesduring2experimentstheovarianstateof

1ThisresearchwassupportedbyUSArmyContractGrantNo
DAMD1774C4128USArmyMedicalResearchandDevelopment
CommandWashingtonDCandbyResearchGrantAI03028Nation
alInstituteofAllergyandInfectiousDiseases

2DivisionofEntomologyandParasitologyUniversityofCalifornia
BerkeleyCalifornia94720

3DepartmentofBiomedicalandEnvironmentalHealthSciences
SchoolofPublicHealthUniversityofCaliforniaBerkeleyCalifornia
94720
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judgedfromtheirrepresentationintheprogenyfromthematingsAn
othermutantfringewingdispersedandmatedinoutdoorcagesona
parwithwildtypes

Translocationheterozygotemalesfromeachof3geneticback
groundscompetedsuccessfullywithwildmalesforwildfemalesinout
doorcagesMalesthatcarried2differenttranslocationsdidnotcom
petesuccessfullyinsimilartrialsMalesthatcarriedatranslocationplus
asemilethalfringemutantconveyedtheseadditivelethaleffectsinout
doorcagematings

trappedfemaleswasrecordedduring1oftheseTrappedfe
malesandthoseremaininginsmallcagesattheterminationof
atrialweredissectedtodeterminetheproportioninseminated

RESULTSStudiesoncagepositionandsizeFemalesof
theKLKnightsLandingandmalesoftheKLandcarble
carmineandblackeyemutantsAsman1976laboratory
strainswerereleasedinthelargecageson14Junetostudythe
effectofcagelocationonovipositionrateTable1Release
ratioswereapproximately19 2dThe2southfacingcages
producedmorethantwicethenumberofraftsperfemalethan
didthe2northfacingcagesAchoiceofmalegenotypesdid
notappeartoenhanceovipositionrates

Table1EffectsofcageexposureonovipositioninCulex
tarsalis

Cage Exposure 99

1 SE

2 NE

3 SW

4 NW

dd

725KL 1676KL 260 0355

746KL 833KL 73 0098

955carble
723KL 751KL 206 0285

947carble
705KL 1747KL 143 0203

KL KnightsLandinglaboratorystrain
carble carmineandblackeyelaboratorystrain

Oviposition
Total Egg
rafts rafts9

KLandRMRowleeMercedrearedfromfieldcollected
pupaeadultswerereleasedinlargeandsmallcageson30Sep
tembertostudytheeffectsofcagesizeoninseminationand
ovipositionratesoflaboratoryandfieldcollectedfemales
exposedtolaboratoryorfieldcollectedmalesTable2Ap
proximatelyequalnumbersofeachsexwerereleasedinto
eachcageChickenswereremovedafter6daysAsampleof
25femalesfromeachsmallcagewasdissectedattheendof
theexperimenttodetermineovarianandinseminationstatus
Thenumberofraftsperfemalewassimilarineachofthe4
largecagesbutwassignificantlyhigherforKLfemalesthan
forRMfemalesinthesmallcagesRMfemalesinthissample
werelesssuccessfulinmatingwitheithertypeofmalethan
wereKLfemalesandamajorityoftheRMfemaleswere
gravidbutdidnotoviposit



Cage

Table2EffectsofcagesizeonlaboratoryandfieldstrainsofCulextarsalis

1

11

2

21

3

31

4

41

99 dd

197RM
198RM

199KL

194KL

197KL

197KL

197RM

198RM

197KL

185KL

192KL

195KL

190RM

185RM

191RM

190RM

RM RowleeMercedfieldcollected
KL KnightsLandinglaboratorystrain
Atterminationofexperiment

MutantmarkerstudiesAnexperimentdesignedtodem
onstrateiflongtermlaboratorycolonizedstocksandorhy
bridsbetweensuchstocksandfieldcollectedstrainscould
succeedinfieldintroductionswasbegunon14September
Malesofthecarblestrainandhybridmalesproducedbymat
ingcarblefemaleswithWPCPosoWestrearedfromfield
collectedpupaemaleswerereleasedintocages3and1
respectivelywithequalnumbersofMcVMcVanrearedfrom
fieldcollectedpupaemalesandfemalesTable3Firstgen
erationmaleprogenyfromeachcagewerematedwithcarble
femalesinthelaboratoryandsecondgenerationprogenywere
examinedtodeterminethepresenceofthemutanteyecolors
Ifthelaboratoryarble WPCorcarble andfieldMcV
maleshadbeenequallycompetitiveinmatingtheexpected
proportionofsecondgenerationprogenybearingeachmutant
wouldhavebeen125fromcage1and25fromcage3
Theobservedproportionsofeacheyemutantweresignificant
lyhigherthanexpectedinprogenyfrombothcages

ThefringewingmutantAsman1977carriesabnormal
scalesonthewingcostaandonthewingveinsAdultsofthis
strainwerereleasedintoalargecageon4Novembertodeter
mineiftheycouldmateandflyinalargeareaKLadultswere
releasedsimultaneouslyintoasecondcagetoserveasacontrol
groupCO2lighttrapswereoperatednightlyineachcagefor
10nightsTheinseminationstatusofmosttrappedfemales
wasdeterminedThetrapscollectedamuchlargerproportion
ofthefringemutantsofbothsexesthanoftheKLstrain
Table4Theinseminationrateofthefringefemaleswasalso
higherthanthatoftheKLfemales

TranslocationreleasestudiesCompetitivenessofT123
lAheterozygotemaleswith3alternativegeneticbackgrounds

Cage 99

1 739McV

3 566McV

dd

739McV

739carbleWPC
566McV
566carble

McV McVanfieldcollected
carble carmineandblackeyelaboratorystrain
carbleWPC progenyofcarbleXfieldcollectedWestPosoCreek

Fromcrossofcarble99Xfirstgenerationdd

Oviposition eggrafts9 Captured99

Largecage Smallcage

0102

0075

0076

0117

106

0025

1021

1046

0056

Table3OutdoorcagereleaseofCulextarsaliscarryingeyecolormutants

Inseminated Gravid

1225

2025

2225

1725

2425

625

925

2325

Table4OutdoorcagerelaseofCulextarsaliscarryingthe
fringewingmutant

Trappedin10daysTrapped99

Cage 99 dd No99 Nodd inseminated

2 985KL 979KL 87 29 5661
4 269fr 234fr 94 105 6062

KL KnightsLandinglaboratorystrain
fr fringewinglaboratorystrain

wastestedagainstKLmalesinareleasebeginning11July
Table5HatchratesweredeterminedforallraftsThetrans

locationheterozygotemaleswiththeKLmaternalbackground
werethemostcompetitivemarkedlyshiftingthedistribution
offertilitytowardlowhatchvaluesFigure1Maleprogeny
of2mediumhatchraftsfromeachofthe3competitioncages
wereconfirmedastranslocationheterozygotesinlaboratory
tests

Anothertranslocationmalewasderivedfromcrossingthe
malelinkedT1231Astrainwithastrainbearinganautoso
maltranslocationT235AThesemaleswerereleasedintoa
largecageon5Augusttotesttheircompetitivenessagainst
theWPCfieldstrainTable6Thereductioninmeanhatch
ratewasslightindicatingthatthesehybridmalesdidnotcom
peteeffectivelyFigure2

Approximately26ofthefringemutantsdieonthewater
whileattemptingtoemergefromthepupalcaseAhybrid
malederivedfromcombiningthefringemutantwithT123
lAheterozygotesterilitywastestedtomeasuretheeffectthis

Firstgeneration SecondGeneration

Noeggrafts Nosampled car ble

hatching OBS EXP OBS EXP

50 5911 24 125 18 125

29 6329 31 25 30 25



Cage

1

30

20

10

0

0

KL vs

car bleT1231A

N152

99 dd

30

20

10

0

50 100 0 50 100

50 100
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Table5OutdoorcagereleaseofT1231AmaleCulextarsaliswith3differentgeneticbackgrounds

PERCENT HATCH OF EGG RAFTS
Figure1HatchratedistributionofeggraftsfromKLvsT12lAcompetitionandcontroltestsThetranslocation

strainwascrossedtoeithercarbleKLorChicostrainsCirclednumbersrefertocagesused

Noraftshatching Meanhatchrate

949KL 979KL 152 55

979carbleTO231A
891KL 2000KL 65

995KL 1000KL 132

1000KLT1231A
814KL 1000KL 122

1000ChicoT1231A

66

37

57



Cage

Table6OutdoorcagereleaseofCulextarsaliscarrying2translocations

1 227WPC 223WPC

225T235AT1231A
3 225WPC 446WPC

100

90

80

70

60

50

1 40

LL 30

Q 20

CC 10

0

0 50

W

70

60

50

40

30

20

10

0

0

99 dd

50

100

100

PERCENT HATCH PERCENT HATCH

OF EGG RAFTS OF EGG RAFTS

Figure2HatchratedistributionofeggraftsfromWPCvs
T235AplusT1231AcompetitionandcontroltestsCir
clednumbersrefertocagesused
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70

60

50

40
u

30
a

20
CC

10

0

0
W

Noraftshatching Meanhatchrate

0

45

38

50

82

95

100

Figure3Hatchratedistributionofeggraftsfrominbred
fringeandfromfringe99XfringeT123lAddCircled

numbersrefertocagesused



inheritedfactorwouldhaveinsubsequentgenerationsOn23
October199 fringefemalesand205fringeT1231A
maleswerereleasedintocage1and732fringefemalesand
748fringe maleswerereleasedintocage3Asexpected
partialsterilityfromthetranslocationwasobservedinsome
raftsfromcage1Figure3Themeanhatchrateforrafts
fromcage1was44 comparedto88forraftsfromthecon
trolcageProgenyfrombothcageswererearedinthelabora
toryFromcage14748ofthefemaleswereexpectedtobe
homozygousforfringebecausefringeissexlinkedbutonly
33158482wereobservedThirtysevenpercentofthe
fringefemalesdiedatemergenceFromcage323ofthefe
maleswereexpectedtobefringethroughgeneticrecombina
tionand043729wereobservedAlloftheseemerged
successfully

DISCUSSIONCageeffectstudiesThedifferencesinovi
positionratesbetweencagesfacingnorthandsouthduringthe
Juneexperimentweresimilartothoseobservedbetweencages
1and2duringmidsummer1976Terwedowetal1977
Structuralandoperationalimprovementssuchasadditional
screeningandrandomizationofchickenswerereflectedin
morecomparableresultsfromlaterexperiments

Whenlaboratoryandfieldstrainswerecomparedinlarge
andsmallcagesthedegreeofadaptationofthefemalesto
cageconditionswasevidentFieldcollectedfemalesoviposited
moreinlargecagesandlaboratoryfemalesovipositedmorein
smallcagesForeitherfemalestrainbothlaboratoryandfield
malesappearedtoproduceequalresultsSimilarfindingsof
femaledependentstenogamyhavebeenreportedforAedes
taeniorhvnchusOMearaandEvans1974Inthesmallcages
48and68ofthefieldcollectedfemaleswereinseminated
andalmostallhadremainedgravidthroughafullweekafter
thebloodmealsourcewasremovedyetanovipositionsitewas
availableconstantlyitseemedthatreproductionoffield
collectedCrlarsalisinoutdoorcageswasmostcritically
affectedbyovipositionbehaviorThisisunlikethesituation
reportedforAelaeniorhvnehusinwhichmatingsuccesswas
thecriticalfactorincolonizationattemptsOMearaandEvans
1974

MutantmarkerstudiesTestingwellestablishedlaboratory
strainscarryingmutantmarkersaseitherhomozygousinbred
orheterozygousoutbredstocksisadesirablepreliminarystep
beforefieldintroductionsAlthoughfewraftswerecollected
inthetestofhomozygousandheterozygouscarblemales
therecoveryofgreaterthanexpectedproportionsofcarmine
andblackeyemutantsamongsecondgenerationoffspringwas
encouragingandopenedpossiblitiesofusingthesegenetic
markerstouncoverfacetsofthegeneticsandpopulationdy
namicsofCrtarsalisinthefield

Afailureoffringemosquitoestodisperseandmateinthe
largeoutdoorcagewouldhavequalifiedthemasconditional
lethalsiereproducingpoorlyunderfieldconditionsdespite
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theirreproductivesuccessinlaboratorycagesTheirobserved
abilitytoflyandmateinthelargeoutdoorcagedidnotdem
onstratethehopedforconditionallethalityofthefringemu
tant

TranslocationreleasestudiesTrialswithhyridmalesof
T123IAincompetitionwithKLorWPCmaleswerecom
parativeonlyonthebasisofmeanhatchratesanddistribution
ofhatchratesCompetitivenessvaluescouldnotbecalculated
asinthe1976trialsTerwedowetal1977becausetransloca
tioncontrolcageseitherwerenotusedorprovidedtoofew
raftsNeverthelessthetranslocationmalesclearlyhadanim
pactonsterilityinthelargecagesRaftswithmediumhatch
wereproventoresultfromtranslocationmatingsbylabora
torytestinginsubsequentgenerationsHatchratesof5070
associatedwithtranslocationmatingswerenotunexpected
Althoughahatchrateof29istypicalformatingsbetween
translocationmalesandcarblefemalesoutcrossesina1976
trialresultedinelevatedhatchratesTerwedowetal1977
Inisolatingthetranslocationfromsuchraftsin1977the
hatchratesoftranslocationdescendantscrossedwithcarble
femalesreturnedtolowervaluesInvestigationsareneededto
determinethebasisofelevatedhatchratesassociatedwiththis
outcrossing

Theuseoflethalmutantsandchromosomalsterilityas
synergisticautocidalsystemshasbeendevelopedbyWhitten
etal1977forthesheepblowflyThecombinationofthe
fringemutantwithT1231Awasasimilarexamplewiththe
mortalityatemergenceaffecting14oftotalfemalesor37
offringefemalesSincethismortalityoccursunderlaboratory
conditionsaswellitisdoubtfulifthebenefitsderivedfrom
insertingthismutantintoafieldpopulationwouldcompen
satefordifficultiesimposedonmassrearingofadultsforfield
release
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LABORATORYMATINGCOMPETITIVENESSOFCULEXTARSALISCOLONIES

RWAinsleySMAsman3andPTMcDonald

Thedevelopmentofchromosomaltranslocationsforthe
geneticcontrolofthemosquitoCulexlarsalishasprogressed
toapointwhereevaluationofthematingcompetitivenessof
translocationmalesisnecessaryOurfirstattemptstoevaluate
thematingcompetititvenessoftranslocationmalesfollowed
theexperimentaldesignofFried1971McDonaldetal
1978Terwedowetal1977Thisdesigndevelopedforsteril
izedmaleswasdifficulttoemploysincetranslocationmales
areonlypartiallysterileInanefforttoimprovetheefficiency
ofmatingtrialsthegeneticmutantcarmineeyeAsman
1975bwasinvestigatedtodetermineitseffectonmating
competitivenessIftheeffectisinsignificantthencarmine
couldbeusedtogeneticallytagcompetingmalesinamanner
similartothatdonerecentlybySeawrightetal1975ab

MATERIALSANDMETHODSTwoseriesofmating
trialswerecarriedoutThefirstsummarizedinTable1con
sistsof4replicatesofwildtype malescompetingagainst
carminecarcarmalesforcarminecarcarfemalesThe
secondseriesconsistedof6replicatesofwildtype1males
competingagainstcarminecailcar malesforcarmineheter

ozygotecar femaleswhichhadawildtypephenotype
Exceptforonereplicateinthefirstseriesallreplicatescon
sistedof100malesofeachtypeand100virginfemalesThe
oneexceptionhad80malesofeachtypeand80femalesAll
mosquitoeswerefullymature3to4dayoldvirginadults
Replicateswerehousedinlargelaboratorycagesmeasuring18
incheswide24incheslongand24inchestallEachcagewas
placedinanincubatorandmaintainedatapproximately75F
Largeopenwaterpanswereplacedineachincubatortomain
tainhighhumidityAlightcyclewasprovidedby14hoursof
highintensitylightfromafluorescentbulbdailyandanaddi
tionalPAhoursofartificialdawnandduskwasprovidedbya
4wattincandescentbulbSugarcubesandwaterwerecontinu
allyavailableineachcageBloodmealswereprovidedbyre
strainedmiceplacedintothecagesonly1or2nightssoasto
minimizemultipleoviposition

Alleggraftsproducedwereisolatedinseparatevialsanda1
lowedtohatchFirstinstarlarvaefromraftswithatleast50

hatchedeggswerethenscoredforcarminecolorocelliThis
scoringproceduremustbepreceededbyashortexposureto
stronglightwhichdevelopswildtypeeyepigmentstoavoid
misclassifyingalllarvaeascarmineeyetypesAllprogenyof
wildtypefathershadwildtypephenotypesThoseoffathers
bearingcarwereeitherentirelycarminefromcarcarmoth
ersofamixtureofcarmineandwildtypeSincemultiplein
seminationisrareAsman1975aandeventhenonemales
spermpredominatetheparentageofeachraftcouldbeunam
biguouslydeterminedinthesecondseriesusingcar females

1ThisresearchwassupportedinpartbyUSArmygrantcontract
NoDAMD74C1428andNIHresearchgrantAl03028fromthe
NationalInstituteofAllergyandInfectiousDiseases

2DepartmentofEntomologicalSciences408WellmanHall
BerkeleyCalifornia94720

3DepartmentofBiomedicalandEnvironmentalHealthSciences
SchoolofPublicHealthBerkeleyCalifornia94720
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RESULTSTheresultsofthefirstseriesofmatingtrialsin
whichwildtypeandcarmineheterozygotemalescompetedfor
carmineheterozygotematesaresummarizedinTable1The
percentageoftheraftsfatheredbycarminemalesvariedfrom
44to55inthe4replicatesTheoverallpercentagewas47
The95confidenceintervalrangedfrom42to52 There

sultsofthesecondseriesofmatingtrialsinwhichwildtype
malescompetedwithcarmineheterozygotemalesforcarmine
heterozygotefemalesaresummarizedinTable1Thepercent
ageoftheraftsfatheredbycarminemalesvariedfrom37to
72 Theoverallpercentageforsixreplicateswas56andthe
95confidenceintervalrangedfrom49to63 Productionof

eggraftsinthesecondserieswaslowThisappearedtobere
latedtopooravailabilityofsugarcubes

Table1 vscadcarmalesforcarJcarfemales

Total Total

adult99 rafts

100 76

80 63

100 45

100 20

Total 204

Progeny
car

34 42 45

30 33 48

20 25 44

11 9 55

95 109

Table2 vscar malesforcar females

Total

adult99

100

100

100

100

100

100

Total

32 16 16

36 26 10

19 12 7

16 10 6

24 9 15

7 2 5

Families

withcar

47

Total Progeny Families

rafts car only withcar

50

72

63

62

37

134 75 59 56

DISCUSSIONCarmineHalescompetedaswellaswild
typemalesformatesHoweverthecarminestockwasinitiat
edandmaintainedindependentlyoftheChicowildtypestock
usedinthisstudyConsequentlymanygenesunrelatedtocar
minealsodifferedbetweenthetwostocksEvaluationofcar

minelinesrecoveredaftermultiplebackcrossestoChicowild
typesareinprogressandshouldhelptoresolvefurtherthe
effectofcarmineeyecoloronmalematingcompetitiveness
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EFFECTSOFDIMILINONNONTARGETORGANISMSDURING

ACHAOBORUSFIELDTRIAL

ThestudywasconductedatLakeportCaliforniainnine
experimentalpondseachhavingasurfaceareaof001ha
FiveofthesepondsweretreatedwithdiflubenzuronDimilin

yieldinganaverageconcentrationof133ppbinthepond
waterThewaterresiduesdecreasedandreachedthelowest

detectablelimit02ppbatca14daysposttreatment

Afterthediflubenzurontreatmentthewaterfleapopula
tionsdeclinedrapidlyandremainedbelowpretreatmentlevels
fornearly6weeksCopepodpopulationsalsodeclinedandre

1LakeCountyMosquitoAbatementDistrict410EsplanadeLake
portCalifornia95453

2UniversityofCaliforniaMosquitoControlResearchLaboratory
5544AirTerminalDriveFresnoCAlifornia93727

1 2

AEColwellandCHSchaefer
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McDonaldPTSMAsmanMMMilbeJBruenRAinsley1978
OutdoorcagetestsofgeneticstrainsofCulextarsalisforfuturefield
releasesProcCalifMosq VectorControlAssoc46105109

SeawrightJAPEKaiserandDADame1975Matingcompeti
tivenessofchemosterilizedhybridmalesofAedesaegyptiLin
outdoorstudiesMosqNews35308314

SeawrightJAPEKaiserDADameandNLWillis1975Field
competitivenessofmalesofAedesaegyptiLheterozygousfora
translocationMosqNews353033

turnedtopretreatmentlevelsby3weeksafterthetreatment
Diflubenzurontreatmentdidnotresultinmajorchangesin
theabundanceofplanktonicrotifersaquaticwormsbenthic
insectlarvaeoraquaticsnails

BlackCrappieinthepondsexhibiteda32foldaccumula
tionrelativetotheconcentrationinthewaterofdifluben
zuronbyonedayposttreatmentTheresiduesinthefishthen
declinedtobelowdetectablelimits8ppbby7daysafterthe
treatment

BlackCrappiewerefeedingprimarilyonzooplankton
whichdeclinedinabundanceafterthetreatmentThefish

temporarilyswitchedtofeedingprincipallyonmayflynymphs
andotherbenthicinsectlarvaeuntilthezooplanktonpopula
tionsrecoveredThetemporarydietaryswitchdidnotresult
inmajororlongtermdifferencesbetweenfishfromcontrol
andtreatedpondsinthestomachfullnessindicesstomach
contentpercentdryweightsfishgrowthratesfishpercent
dryweightsorfishconditionfactors



RESIDUESOFPYDRININPASTUREWATERSOILANDVEGETATION

FOLLOWINGMULTIPLEAERIALAPPLICATIONS

InordertoobtainrequireddataforpossibleregistrationofPydrin
asamosquitocontrolagentanirrigatedpastureinKingsCountywas
sprayedbyaircraftthreetimeat14dayintervalsOnehalfofthisfield
wastreatedat01andtheotherat02IbAlacre2and4timesthe
projecteduseraterespectivelySamplesofwatersoilandvegetation
werecollectedforresidueanalysesTheresidueconcentrationofPydrin
inwateronlyreached01ppmateitherrateandthendeclinedsteadily
tobelowdetectablelimitsbyca96hrsThelackofdifferenceinresi

INTRODUCTIONResearchiscontinuingtofindnewor
differentstructuraltypesofcompoundsinordertoprovide
effectivemeansforcontrollingorganophosphorusresistant
strainsofmosquitoesIn1975itwasshownthatPydrinSD
43775orbenzeneaceticacid4chloropha1methylethyl
cyano3phenoxyphenylmethylesterwasequallyeffective
againstOPSandOPRstrainsofCulexpipiensquinquefas
ciatusSayandCulextarsalisCoquillettlarvaeinthelabora
toryalsofieldapplicationsof00501IbAIacregavegood
controloffieldpopulationsofAedesnigromaculisLudlow
andAedesmclanimonDyarlarvaeSchaeferetal1976
Pydrinhasbeenshowntobehighlytoxictomosquitofish
CambusiaaffinisBairdandGirardatratesusedformos
quitocontrolandsomenontargetinsectpopulationswerealso
depressedMiuraandTakahashi1976Miuraetal1977

InordertoobtaindataonthepersistenceofPydrininmos
quitobreedinghabitatsitwasnecessarytocollectandanalyze
residuesampleswatersoilandvegetationfromfieldsthat
hadreceivedmultipleaerialapplicationsthosedataarere
portedhere

MATERIALSANDMETHQDSA15acreirrigated
pastureinKingsCountywasselectedforthestudysiteSaddle
horseswereallowedtograzeonthefieldthroughoutthestudy
exceptthata20x20ftfencedenclosurewasconstructedon
eachhalfofthefieldtoallowsamplingvegetationthathadnot
beengrazedOnehalfofthefieldwastreatedat01andthe
otherat02lbAIacrefollowingeachofthreeconsecutiveirri
gationson71988and82977Thesetreatmentsrepresent
2and4timestheprojecteduserateofPydrinformosquito
controlA24lbAIgalECwasdilutedwithwatertoapply
01lbAlin1galwateracrebyaircraftthehalfofthefield
treatedat02lbAIacrewasflowntwice

Soilsampleswerecollectedfromopenareaswhichwere
scrapedfreeofvegetationpriortothefirsttreatmentPrior
toeachtreatmentandonascheduleof2hrsand137and
14daysfollowingeachtreatmentandalsoat2128and56
daysfollowingthethirdtreatmentresiduesamplesofsoiland
vegetationwerecollectedandheldat20Cuntilanalysis
Watersamplestakenjustpriortoeachtreatmentandona
scheduleof2hrsand123and4dayswereanalyzedim
mediately
eachwaspartitioned3Xagainst200mldichloromethanethe
combinedorganicphasewasreducedto1mlandanalyzedby
gasliquidchromatographyusinganelectroncapturedetector

CHSchaeferEFDuprasJrandFSMulliganIII

UniversityofCalifornia
MosquitoControlResearchLaboratory

5544AirTerminalDriveFresnoCalifornia93727
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duesofwatersamplesbetweenthe01and02AIacreratesisappar
entlyduetoitsverylimitedwatersolubilityResiduesonvegetation
werehighaswasanticipatedbutwereproportionaltorateapplied
thesedeclinedslowlyandsteadilyfollowingeachapplicationThese
findingssuggestthatPydrinshouldbeformulatedongranulesinorder
toavoidhighresiduesonvegetationInsoilthehighestresiduefound
was03ppmsoilresiduesdeclinedaftereachapplicationbutstill
couldbemeasured56daysafterthethirdapplication

Soilandvegetationsampleswereextractedandsubjectedto
cleanupbycolumnchromatographypriortogaschromato
graphicanalysisdetailsaredescribedinShellDevelopment
CompanyanalyticalmethodsMMSR45611076andMMS
R4251475

ForconfirmationofthepeakassignedtoPydrininthese
analysestwosampleshavingthehighestresiduesinvegetation
andtwoinsoilweresubjectedtogaschromatographymass
spectroscopy

TherecoveriesofPydrinfromwatersoilandvegetation
weredeterminedfollowingfortificationofpretreatmentsam
plesandtheamountsfoundinposttreatmentsampleswere
correctedaccordingly

RESULTSANDDISCUSSIONWhen600mlwatersam

pleswerefortifiedwith01001and0001ppmPydrinthe
recoverieswere982998and980 respectivelythemini
mumdetectableamountwas0003ppm2Xbackgroundnoise
levelSoilsampleswerefortifiedat01ppmandrecoveries
variedfrom937to1041 Vegetationsampleswerefortified
at005and01ppmandrecoveriesvariedfrom82to84

Table1showsresiduesofPydrininthepasturewaterIm
mediatelyfollowingtreatmentsabout01ppmwasfoundin
waterfromeachtreatedareathesevaluessteadilydeclined
duringthethreeorfourdaysthatsamplescouldbecollected
ThereisnoapparentdifferenceintheamountofPydrinin
waterbetweentreatmentratesItappearsthattheamountof
Pydrinthatwoulddissolveorbesuspendedonsolidparticles
withinthispasturewaterwasmaximumfollowingtreatment
at01or02lbAIacrePydrinisknowntobehighlyhydro
phobicwhichapparentlyaccountsfortheseresults

PydrinresiduesinpasturesoilwerequitevariableTable
2howeverinallbutonecase20daysafterthefirsttreat
menttheconcentrationinsoilwasgreaterforthatpartof
thefieldtreatedatthehigherratePydrinresiduesdeclinedin
pasturesoilwithtimebutstillcouldbemeasuredat56days
afterthethirdtreatment

TheresiduesfoundonpasturevegetationarehighTable3
aswouldbeexpectedbasedontheknownphotostabilityof
thiscompoundWhilethevalueswerevariablethehigher
treatmentratedidgenerallyresultingreaterconcentrations
Residuesonvegetationdeclinedslowlyandpersistedatrela
tivelyhighlevelsthroughoutthestudyperiod

Gaschromatographymassspectroscopydeterminations
confirmedtheassignmentofPydrintothemajorpeakinall



Table1ResiduesofPydrininpasturewaterbeforeand Table2ResiduesofPydrininpasturesoilbeforeandafter
afterthreesuccessiveaerialapplicationsof01and02lbAI threesuccessiveaerialapplicationsof01and02lbAIacre
acre Date Rate Residue

Average Samplingtime 1977 lbacre ppm
Date Rate residue

Samplingtime 1977 lbacre ppm Prefirstapplication 718 00 ND

Prefirstapplication 710 00 ND 718 00 ND

Firstapplication 719
719 00 ND

2hrs 719 01 00017

Firstapplication 719 2hrs 719 02 0040

2hrs 719 01 0081 1day 720 01 0011

2hrs 719 02 015 1day 720 02 0056

1day 720 01 0018 3day 722 01 0012

1day 720 02 0016 3day 722 02 0044

2day 721 01 00026 7day 726 01 0013

2day 721 02 00080 7day 726 02 0074

3day 722 01 00034 14day 82 01 00068

3day 722 02 000067 14day 82 02 0033

Secondapplication 88 20day 88 01 0084

2hrs 88 01 0093 20day 88 02 0030

2hrs 88 02 0053 Secondapplication 88

1day 89 01 0031

1day 89 02 00091

2day 810 01 0017

2day 810 02 00040

3day 811 01 00081

3day 811 02 00027

4day 812 01 00030

4day 812 02 000087

Thirdapplication 829

2hrs 829 01 0094

2hrs 829 02 0095

1day 830 01 00035

1day 830 02 00085

2day 831 01 00016

2day 831 02 00011

3day 91 01 ND

3day 91 02 000065

Averageofduplicatesamples
bND Notdetected0003ppm
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2hrs 88 01 012

2hrs 88 02 030

1day 89 01 00086

1day 89 02 0052

3day 811 01 0020

3day 811 02 0046

7day 815 01 0010

7day 815 02 0046

14day 822 01 00057

14day 822 02 0044

21day 829 01 00095

21day 829 02 0014

Thirdapplication 829

2hrs 829 01 00086

2hrs 829 02 0082

1day 830 01 00083

1day 830 02 0058

3day 91 01 00056

3day 91 02 0079

7day 95 01 00093

7day 95 02 0058

14day 912 01 0019

14day 912 02 015

21day 919 01 00055

21day 919 02 0041

28day 926 01 00045

28day 926 02 0035

56day 1024 01 00072

56day 1024 02 0017

Averageofduplicatesamplescorrectedfor recovery

andadjustedtodryweightbasis
bND Notdetected0003ppm



Table3ResiduesofPydrinonpasturegrassesbeforeand
afterthreesuccessiveaerialapplicationsof01and021bAI
acre

Samplingtime

Prefirstapplication

Firstapplication

2hrs

2hrs

1day
1day
3day
3day
7day
7day

14day
14day
20day
20day

Secondapplication

2hrs
2hrs

1day
3day
3day
7day
7day

14day
14day
21day
21day

Thirdapplication

2hrs

2hrs

1day
1day
3day
3day
7day
7day

14day
14day
21day
21day
28day
28day
56day
56day

Date Rate Residue

1977 lbacre ppm

718 00 ND

718 00 ND

719

719
719
720
720
722
722
726
726
82
82
88
88
88

88
88
89
811
811
815
815
822
822
829
829
829

829
829
830
830
91
91
95
95
912
912
919
919
926
926

124
1024

01 2423

02 3011

01 2414

02 2438

01 3384

02 2786

01 2832

02 4952

01 1460

02 3403

01 2832

02 2784

01 3775

02 4381

02 8916

01 5092

02 3174

01 4866

02 5332

01 2184

02 3974

01 3423

02 1485

01 3410

02 3289

01 3327

02 3899

01 3051
02 3952

01 2983

02 3848

01 2518

02 2852

01 1928

02 5234

01 1357

02 3029

01 623

02 2157

aCorrectedfor recoveryandadjustedtodryweightbasis

bND Notdetected004ppm
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casesBecauseofthelowerconcentrationsofthesoilsamples
selectiveionmonitoringwasemployedforthoseextracts

ShouldregistrationofPydrinformosquitocontrolbe
undertakenitappearsthatthedevelopmentofagranular
formulationwouldgreatlyreduceresiduesonvegetationas
hasbeendemonstratedforanotherphotostablecompound
SchaeferandDupras1977
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THEEFFECTIVENESSOFALTOSIDBRIQUETSINCONTROLLING
CIILEKPIPIENSINCATCHBASINS

RobertFSchoeppner

INTRODUCTIONAtthe45thAnnualConferenceofthe

CaliforniaMosquitoandVectorControlAssociationtwo
paperswerepresentedthatdealtwithmosquitocontrolprob
lemsencounteredinadevelopingbaysidecommunityJewell
1977Schoeppner1977Thosepapersdescribedthecontigu
ouslagoonsofFosterCityaresidentialdevelopmentborder
ingSanFranciscoBayandillustratedthemosquitocontrol
problemsassociatedwithwaterspermanentlyimpounded
withintheundergrounddrainagesystemthatemptiesinto
theselagoons

BecauseofincreasedlevelsofresistanceofCulexpipiensto
organophosphorusinsecticidesandbecauseofproblemsin
applyinglethaldosestothismosquitointheFosterCitydrain
agesystemtheSanMateoCountyMosquitoAbatementDis
trictSMCMADendeavoredtotestotherinsecticidesand
applicationtechniquesformosquitocontrolThispaperdes
cribestheresultsofourworkwithoneinsecticideandseveral

applicationtechniques

MATERIALSANDMETHODSIn1976theSMCMAD

testedAltosidbriquetscontainingamethopreneformulation
forthecontrolofCxpipiensinalimitednumberofcatch
basinsMethopreneaninsectgrowthregulatorhadbeen
formulatedintoaslowrelease400mgcharcoalbriquetby
ZoeconCorporationPaloAltoCaliforniaEncouragedby
favorabletestresultsweselectedtwostudyareasfortreat
mentwithbriquetsin1977oneinSanMateoParkandthe
otherinFosterCity

Thestudyareasdifferintopographyvegetativecoverand
exposuretosunlightInSanMateoParkconiferandbroadleaf
shadetreesdominatetherollinglandscapeeffectivelylimiting
directsunlightCatchbasinsinthatareahadbeencloggedby
leaflitterforseveralyearsInFosterCitynomaturetrees
shadetheflatterrainCatchbasinsinthatareawererelatively
freeoforganiclitter

TheFosterCitydrainagesystemwarrantsfurtherconsider
ationThesystemconsistsofcatchbasinsandlinesthatcon
vergetowardthecontiguouslagoonsmentionedpreviously
Thelinesvaryfrom12inindiameterneartheleveesurround
ingthecityto54inindiameterattheirpointofdischarge
intothelagoonsThebasinsandlinesarepartiallyfilledwith
saltwaterintrudingfromSanFranciscoBayThesaltwater
withinthedrainagesystemiscoveredbyalayeroffreshwater
fromrunoffThisfreshwaterlayercreatesanidealbreeding
habitatforCxpipiensBecausethelevelofthelagoonsrarely
fluctuateseventhebasinsandlinesatthehighestelevationof
thedrainagesystemseldomlackimpoundedwaterWienthe
linesarefilledtothemaximumlevelthesurfaceareaexposed
inabasinisapproximately12sqftIfthewaterlevelrecedes

SanMateoCountyMosquitoAbatementDistrict
1351RollinsRoadBurlingameCalifornia94010

ABSTRACT

Altosidbriquetswereusedexperimentallyforthecontrolof
CulexpipiensincatchbasinsintwolargeresidentialareasinSanMateo
CountyCaliforniaTheresultsofthetestsindicatethatthebriquets
wereeffectiveandaremoreeconomicalthanFlitMLOforcontrol
ofCxpipiensinthebasins
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andexposesthedrainagelineatthebottomofabasinasur
faceareathatextendstheentirelengthofthedrainageline
mightbeexposedTreatmentofabasinwithoilsororgano
phosphorusinsecticidesusuallyaffectsonlytheimmediate
areawithinthebasinwhereasthelinesremainuntreatedand
shelteradultmosquitoesthatoftenemergeafteranapplication
ofinsecticide

Catchbasinswithinthetwostudyareasweretreatedwith
oneormoreAltosidbriquetsotherbasinswereleftuntreated
aschecksThemosquitopupaeinallbasinsstudiedwere
sampledrandomlyonaweeklybasisEachsampleconsistedof
pupaefrommorethanonebasinthathadbeentreatedwith
thesamedoseofinsecticideEffortsweremadetocollect50

pupaepersampleHoweverintreatedbasinspupaewereso
scarcethatlessthan50couldbecollectedpersampleinmany
instancesCollectedpupaewererearedinthelaboratoryand
theemergedadultswereidentifiedtospeciesandcounted
Controlwasconsideredtobesatisfactoryifadultsemerged
fromlessthan20percentofthetotalcollectedpupae

RESULTSANDDISCUSSIONSanMateoParkOn

April131977catchbasinsinSanMateoParkweretreated
withoneAltosidbriquetperbasinForpurposesofsampling
thepopulationofimmaturemosquitoesthestudyareawas
dividedintoacentralandperipheralregionSeparatesamples
weretakenfromeachregiontodeterminewhetherthecentral
regionofthestudyareacouldbenefitfromcontrolofmos
quitoesintheperipheralregionResultsappearinTable1

Sevenweeksafterthefirstapplicationofinsecticidecon
trolintheperipheralregionfailedcontrolinthecentral
regionfailedafter13weeksThecatchbasinsweretreated
withonebriquetperbasinagainonJuly15andOctober25
1977respectivelyThesecondapplicationsuppressedthe
mosquitopopulationfor13weeksintheperipheralaswellas
inthecentralregionThethirdapplicationfailedafter5weeks
andprovidedonlylimitedsuppressionofthepopulationdur
ingthisperiodWesuspectthatthepoorcontrolmightbe
attributabletocoolerwatertemperatureandtothereduced
photoperiod

Thenumberofservicerequestsfrompersonslivingadjacent
tothestudyareaarealisticevaluationofthesuccessoftreat
mentwasreducedfrom20ineachofyears1975and1976
to9in1977Thetimingoftherequestsin1977coincided
withthedeteriorationofthemethoprenepriortoretreatment

FosterCityOnMay41977catchbasinsinFosterCity
weretreatedwithoneAltosidbriquetperbasinResultsshown
inTable2indicatedonlyaslightreductioninthenumberof
adultmosquitoesthatemergedfrompupaecollectedintreated
vsuntreatedbasinsThreeadditionalapplicationsofinsecti
cideonebriquetperbasinweremadeduringa17weekper
ioduntilsubstantialsuppressionofthemosquitopopulation



Table1EffectsofAltosidbriquetsoneperbasinonthepercentofadultCulexpipiensemergencefromcatchbasinsin
SanMateoParkSanMateoCalifornia1977

April13
1stTest

CentralArea

Peripheral
Untreated

July15
2ndTest

CentralArea

Peripheral
Untreated

October25

3rdTest

CentralArea

Peripheral
Untreated

nosampletakeninfourthweek

May4
1stTest

TreatedBasins

UntreatedBasins

May25
2ndTest

TreatedBasins

UntreatedBasins

July6
3rdTest

TreatedBasins

UntreatedBasins

August31
4thTest

TreatedBasins

UntreatedBasins

1st 2nd

0 0

0 11

100 92

0 0

0 2

94 98

2 5

2 5

100 100

1st

nosampletakenonthisdate

3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th 13th 14th

0 2

0 8

96 91

3

6

100

2nd 3rd 4th

88 49 60

100 92 88

42 18 30

92 100 83

wasachievedonSeptember61977Basedontheresultsof
thesetestswebelievethatasubstantialconcentrationof
methoprenehadtoaccumulateinthedrainagelinesconnect
ingthecatchbasinsbeforesatisfactorycontrolwouldpersist
for10weeks

Inseparatedrainagelinesweattemptedtocontrolmosqui
toesincatchbasinswithmultipleAltosidbriquetsResultsap
pearinTable3Satisfactorycontrolwasachievedinthelines
treatedwith3and4briquetsperbasinforaperiodof5
weeksThereafterthepercentemergenceofadultmosquitoes
becameerraticrangingfrom0to80percentTheapplication
of2briquetsperlineexhibitedpoorcontrol

PercentEmergenceperWeek

0 0 0 0

6 29 2 94

91 74 100 96

0 0 4 13 10

0 0 0 0 0

83 94 95 95 100

11 71

24 26

100 100

PercentEmergencePerWeek

24 26 41 21 65 30

96 94 93 89 88 98
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0 3 0 0

14 45 48 23

93 90 100 98

2 14 6 0 2 2

0 6 0 23 16 0

96 94 100 100 76 97

88 68 61 67 62

73 100 94

6 0 0 0 0 0 0 7

90 91 91 92 72 84 92 94

14

20

94

50

48

76

Table2EffectsofAltosidbriquetsoneperbasinonthepercentofadultCulexpipiensemergencefromcatchbasinsin
FosterCityCalifornia1977

5th 6th 7th 8th 9th 10th 11th

0 11 48

95 93 100

Becausethesurfacewaterinthecatchbasinsanddrainage
linesremainsstationarywetestedabriquetspeciallyprepar
edbyZoeconCorporationthatwouldfloatandslowlyre
leasealayerofmethopreneatthesurfacewhererestinglarvae
wouldreceivethegreatestexposuretotheinsecticideWe
believethatabriquetthatsinksthetypeusedintheaformen
tionedtestswouldreleasemethoprenethroughoutthevolume
ofwaterinthebasinsandlinestherebyyieldingconcentra
tionssublethaltomosquitolarvae

OnedrainagelineinFosterCitywasselectedforstudyand
eachcatchbasinalongthelinewastreatedwithonefloating



Table3EffectsofAltosidbriquetsonthepercentofadultCulexpipiensemergencefromcatchbasinsinFosterCity
California1977

Numberofbriquets

Two

Three

Four

Control

TreatedBasins
UntreatedBasins

1st 2nd 3rd

4

13

4

100

9 25

23 0

0 4

94 90

1st 2nd 3rd

0 13 15

100 94 90

briquetResultsindicatedthatasatisfactorylevelofcontrol
lastedforabout6weeksaftertreatmentThelargepercent
emergenceofadultmosquitoescollectedfrombasinsduring
thefourthweekmightbeattributabletoaninfluxofpupae
fromthedrainagelineswheresublethallevelsofmethoprene
probablyexisted

ComparisonofCostsMethoprenevsFlitMLOThree
applicationsofAltosidbriquetssuccessfullysurpressedthe
mosquitopopulationinSanMateoParkfrommidApril
throughtheendofNovember1977atanapproximatecost
formaterialsof078percatchbasintreatedTheestimated
annualcostformaterialsandlaborexclusiveofvehicleopera
tioncostsandtimespentinresponsetoservicerequests
wouldaverageabout139percatchbasinfortreatmentwith
Altosidbriquetsand214perbasinforFlitMLOThusthe
useofAltosidbriquetswouldsave075percatchbasin
treated

PercentEmergencePerWeek

PercentEmergencePerWeek
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4th 5th 6th 7th 8th

48 33 48 53

20 0 0 38

0 0 38 20

91 91 92 72

0

0

33

84

Table4EffectsoffloatingAltosidbriquetsonthepercentofadultCulexpipiensemergencefromcatchbasinsinFoster
CityCalifornia1977

4th 5th 6th 7th 8th

42 0

91 91

REFERENCESCITED

21 28 74

92 72 84

CONCLUSIONBecauseAltosidbriquetsprovedsuccess
fulincontrollingCxpipiensincatchbasinsparticularlyfor
theSanMateoParkstudyareatheSMCMADhasdecidedto
usethisinsecticideincatchbasinsthroughouttheDistrict

JewellDJ1977Mosquitoproblemsinadevelopingbaysidecom
munityProcCalifMosq VectorControlAssoc45193

SchoeppnerRF1977Methodsusedtosuppressmosquitopopula
tionsinabaysidecommunityProcCalifMosq VectorControl

Assoc45194196



ALTOSIDAUNIQUETOOLFORUSEINANINTEGRATEDMOSQUITOCONTROLPROGRAM

ThetermIntegratedPestManagementIPMhasbeen
popularizedinthepastfewyearsandisfrequentlylaudedasa
newdevelopmentorconceptinpestcontrolLikewiseitis
frequentlyconstruedbythelaypersontobesynonomous
withbiologicalcontrolNeitheroneistrueAmodestlitera
turesearchinpreparingforthispresentationshowedthatthe
conceptofintegratedcontrolwaswellunderstoodandbeing
practicedinthewesternworldover100yearsagoThereis
alsoevidencethattheChinesepracticedintegratedcontrolof
pestsbeforethethirdcenturyImsurethemainreasonthat
thisconcepthasitsrootsinantiquityisthatitismerelya
commonsenseapproachtotheproblem

About10yearsagoagroupofFAOexpertsonintegrated
pestcontroldefinedtheconceptasfollows

Apestmanagementsystemthatisthecontextofthe
associatedenvironmentandthepopulationdynamicsof
thepestspeciesutilizesallsuitabletechniquesand
methodsinascompatibleamanneraspossibleandmain
tainsthepestpopulationsatlevelsbelowthosecausing
economicinjury

In1972theCouncilOnEnvironmentalQualityfurther
definedtheconceptbycitingthreemaincomponentsofan
IPMProgramTheywere
1Maximizingcontrolspredominantlybyculturalmethodsto

preventthebuildupofpests
2Monitoringtheconcentrationofpestsandnaturalcontrol

factorspresenttodeterminetheneedforfurthermeasures
3Usingthemostappropriatetechniqueorcombinationof

pestsuppressiontechniquesonlywhennecessarytopre
venteconomicdamagetothecrop
Lookingatthesethreecomponentsthroughtheeyesofa

relativenewcomertothemosquitocontrolindustryIfindthe
IPMconcepttobethecornerstoneofthepracticeofthema
jorityofthedistrictsIhavevisitedacrossthecountry

MAXIMIZINGNATURALCONTROLSNoprofessional
pestcontroloperatorismorecognizantofthisbasiccontrol
measurethanistheMosquitoAbatementDistrictManager
Sourcereductionrightfullycontinuestobethepreferredway
toreduceoreliminatemosquitoproblems

MONITORINGTHECONCENTRATIONOFPESTSAND
NATURALCONTROLFACTORSAllwillagreeImsure
thatmostMosquitoAbatementDistrictshavedoneanout
standingjobofmonitoringandtaxonomicallyclassifyingthe
mosquitoesintheareaundertheirjurisdictionMonitoring
naturalcontrolfactorssuchasrainfallwindandtidesisalso
widelypracticedMonitoringthepreypredatorparasiteor
pathogenrelationshiphoweverisnotlikelyevertobefeasible
exceptinisolatedsituations

ThisthenleavesthethirdstepintheIPMProgramwhichis
toselecttheappropriatetechniqueorcombinationofpest
suppressiontechniquesThismeansintegratingthemost
acceptablebiologicalandorchemicalcontrolproductsintoa
programwhichisecologicallycompatiblewithyourmandate
tosuppresspopulationsofpestiferousanddiseasevectoring
mosquitoes

RobertELucas

ZoeconCorporation
975CaliforniaAvenuePaloAltoCalifornia94304
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Thechemicalcontrolprogramsthathavebeenavailableto
professionalmosquitocontrolworkersinthepastforthemost
parthavebeenusedinaresponsiblemannerThedevelopment
ofresistancetocertainclassesofpesticideshasdevelopedin
myopinionnotsomuchfrommisuseasfromacombination
offactorswhichincludesalackofalternativecontrol

measurescontributingagriculturalpesticidepressureagainst
mosquitopopulationsandthefrequentandrapidrecyclingof
newmosquitogenerationsinanirrigatedcroppingsystemsuch
aswehavehereinCalifornia

WhilemanyCaliforniadistrictmanagershavebeendealing
withchemicalresistanceforseveralyearsitisjustnowbecom
ingaprobleminsomeotherareasofthecountryAddition
allythereareothergrowingresistancefactorstocontendwith
thatnoworsoonwillaffectthealternativeprogramsavailable
totheprofessionalmosquitocontrolmanagerTheyareofen
vironmentalandeconomicorigin

Resistancetosourcereductionisbestunderstoodbythose
managerswhohavefelttheweightoftheenvironmentalim
pactstatementrequiredtodraintheswampEnvironmental
istsactivitiesexpressedinrestrictivelegislationandregulation
willundoubtedlycontinuetoexertpressureagainstthemanip
ulationofwaterinnaturalbreedingsites

Theeconomicresistancetonewchemicaldevelopmentfor
mosquitocontrolmaybethemostsignificantproblemthis
industryhasyettofaceThiseconomicresistanceisadirect
resultofskyrocketingcostsassociatedwiththeregistrationof
newpesticidesthebureaucraticboondogglingoftheEnviron
mentalProtectionAgencycoupledwiththefactthatchemic
allyspeakingmosquitocontrolissmallbusinessandrepre
sentsverylimitedmarketingopportunitiesThebruntofthis
problemsoonerorlaterwillbebornebyyoupeopleinthis
roomtodayasthenumberofalternativechemicalcontrolpro
ductsinyourarsenaldiminishes

WhatdoesallofthistellusInmyopinionjustthis Itis

incumbentonallofustousethemostrationalcontrolpro
gramsavailabletoprotectnotonlythepublicwhomweserve
butalsotheproductsandpracticesthatarestillavailabletous
ItisinthiscontextthatIwanttorestatesomeofthecharac
teristicsofmethopreneAltosidthatmakeitatrulyunique
chemicalcontrolagentforuseinabiorationalIPMprogram
MorespecificallyIwanttodescribeanewformulation
AltosidBriquets andtellyouhowtheyworkandwhat
makesthemanextraordinaryIPMtool

Chapmanwritinginthe1974AnnualReviewofEntomol
ogyindicatesthattherearemorethan220invertebratepreda
torsofmosquitolarvaeAdditionallythereareagainasmany
pathogensorparasiteswhichattackmosquitolarvae

Wehaventscreenedmethopreneagainstallofthesenatural
controlcandidatesWehavehoweverscreenedenoughof
themtoknowthatatnormaluseratesoftheAltosidSR10
formulationverylittleifanyalterationofthenaturalpreda
torcomplexwilltakeplaceAtthenormaluserateof34
ouncesofSR10peracretheconcentrationofactiveingredi
entsinsixinchesofwaterisequalto015to20ppmThisis
roughly30to40timesmoremethoprenethanwouldbe
requiredforcontrolofmosquitoesiftheproductwerechem



icallystableThesehighuseratesarerequiredtoensurecon
tinuedreleaseofeffectivelevelsofthecompounduntilthe
majorityofadevelopingbroodoflarvaepassthroughthe
sensitivefourthinstarHundredsoftoxicitystudiesconducted
onnontargetinvertebratepredatorsotherpathogensparasites
andbotanicalspeciesattesttothefactthatnotonlyismetho
prenehighlyspecificfordipteraninsectsbutthesafetymargin
onmostnontargetsisextremelyhighThismakesitunlikely
thatslowreleaseformulationswillcauseirreversiblealteration

ofthenontargetspeciescompositioninthebreedingsite

Theuniquebiologicalcharacteristicthatsetsmethoprene
apartfromotherchemicalcontrolmeasuresandensuresits
viabilityasanIPMcontroltoolisthewayinwhichitsactivity
isevidenceMosquitolarvaeaswellasmostnontargetpreda
torsparasitesandpathogenscanliveinwaterscontainingef
fectivelevelsofmethopreneThedevelopmentofthemosqui
toisinterruptedonlyafterithasproceededtoastageinwhich
itisnolongeracceptableasafoodsourceformostpredators
orasahostformostpathogensorparasitesAccordingly
treatedlarvaeprovideanuninterruptedsourceoffoodoran
acceptablehostforbiologicalcontrolorganismsTheendre
sultisthebestpossiblechanceofestablishingapredatoror
parasitecomplexwhichifnotoverstressedbysubsequent
broodsoradverselyaffectedbysomeothervariableenviron
mentalfactormayprovideadegreeofnaturalcontrolona
maintenancebasisParasitessuchasRomanomermisculicivor

axcanlivemoltmateandlayeggsTheeggscanhatchin
fectmosquitolarvaeemergeandstarttheprocessallover
againinthepresence ofaneffectivelevelofmethoprene
Likewisethemosquitolarvawhichhoststhisparasiteduring
itsdevelopmentisunaffectedbythemethopreneuntilafter
thenematodehascompleteditslifecycleThereforeifyou
areattemptingtoestablishthisparasiteinaparticularbreeding
siteyoucandosowithouteithersacrificingcontrolwhile
waitingfortheparasitecomplextobuildtoaneffectivelevel
orbyhavingtooverwhelmthemosquitopopulationwithmas
sivereleasesofthebiologicalcontrolyouwanttoinstitute
Thehighspecificityofmethoprenecoupledwithitsmodeof
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actionallowstheIPMorientedmanagertoHAVEHISCAKE
ANDEATITTOOYoucanenjoyexcellentshorttermchem
icalcontrolwhilemaximizingyourbiologicalmanipulation
capabilitiesformaintenancecontrolCarefulmonitoringofthe
preypredatorratiosmaycallforrepeatmethoprenetreat
mentsperiodicallythesecanbecarriedoutwithoutdisrupting
theestablishedpredatorcomplex

LongtermslowreleaseformulationssuchasAltosid
Briquetsareevenmorecompatiblewithpredatorsystemestab
lishmentprogramsbecausetheyavoidtheheavierslugtreat
mentassociatedwithasprayablereleasesystemlikeAltosid
SR10

AltosidBriquetsworkintwowaystocontrolmosquitoes
Thebiologicalactivityisdueinparttothereleaseoftheactive
ingredientfromthebriquetintotruesolutioninthewater
Cuticularabsorptionandingestionofthisdissolvedmetho
preneiscomplementedbyingestionofcharcoalparticlescon
tainingmethopreneTheformulationtakesintoconsideration
thatmosquitolarvaeareindiscriminatefeedersthatbrowse
onparticlesinthesizerangeof5to20micronsBitsofchar
coalinthisrangesloughofftheBriquetandtendtofloatto
wardsthesurfacewheretheforaginglarvawillcombthemout
ofthewaterTheendresultisthatlessmethopreneisrequired
togivelongertermcontrolOperationalusersoftheformula
tionhaveadvisedusthatfrequentlynaturalbiologicalcontrol
isseenlongafterthebriquethasdisintegratedThisisusually
evidencedbyaloackofpupaeinthetreatedsitesinspiteof
thecontinuedpresenceofearlyinstarlarvaewhichindicates
continuousreinfestation

Weencourageboththeoperationaluserandthemosquito
controlresearchertocontinuetosharewithustheirobserva

tionsontheeffectsoftheseformulationsWeareparticularly
appreciativeoftheassistanceoftheSanMateoMosquito
AbatementDistrictandtheDepartmentofBiologicalSciences
ofStanfordUniversityfortheirworkinthepracticaldemon
strationofthecompatibilityofAltosidandRomanomermis
culicivoraxinanoperationalcontrolprogram



SYNTHETICPYRETHROIDSFORTHECONTROLOFRESISTANT

MOSQUITOESINIRRIGATEDPASTURES

HADarwazehMSMullaandBTWhitworth

AerialapplicationofthesyntheticpyrethroidsFMC45498EC021
cyano3phenoxybenzyl cis322dibromovinyl22dim

ethylcyclopropane1carboxylateandFMC33297orAmbush3
phenoxybenzyl cistrans322dichlorovinyl22dimethylcyclo
propanecarboxylateproducedexcellentcontrolofmultiresistant
larvaeofthemosquitoAedesnigromaculisLudlowinirrigatedpastures

INTRODUCTIONSeveralsyntheticpyrethroidsrecently
havebeenreportedtobeexceptionallyactiveagainstlarvaeof
stagnantandfloodwatermosquitoeswhenappliedasaqueous
sprayswithgroundequipmentMaterialssuchasFMC45498
FMC45497FMC33297andFMC35171gavecompletecon
trolofCulextarsalisCoquillettCulisetainornataWillistonand
AnophelesfranciscanusMcCrackeninmosquitobreeding
pondsattheratesof00050001and0025lbacrerespec
tivelyIntestsagainstPsorophoracolumbiaeLynchAribal
zagaexcellentcontrolwasobtainedattherateof0001lb
acreofFMC45498evaluatedinalfalfafieldsinthePaloVerde

ValleySimilarresultswerealsoobtainedinevaluationsagainst
AedesnigromaculisLudlowinKernandTulareCountiesof
theSouthernSanJoaquinValleyofCaliforniawherelarvaeof
thisspeciesareknowntobehighlyresistanttochlorinatedhy
drocarbonsandmostoftheorganophosphoruslarvicides
Gutierrezetal1976FMC33297alsowashighlyactive
againstbothspeciesoffloodwatermosquitoesandcomplete
controloflarvaewasobtainedattherateof0025lbacre
MullaandDarwazeh1976Mullaetal1977aThese

materialswerefoundtopossessawidemarginofsafetyat
mosquitolarvicidalratesforsomenontargetinsectsmosquito
fishandotherspeciesoffreshwaterfishesincludingrainbow
troutSalmogairdneridesertpupfishCyprinodonmacular
iusandTilapiamossambicaMullaetal1977ab

Inpreviousfieldexperimentsrateseffectivewhenapplied
bygroundequipmentfailedtoproducesimilarresultswhen
appliedbyairLackofadequatecontrolwasattributedtosev
eralfactorsincludingdriftandlackofpenetrationintovegeta
tivegrowthMullaandDarwazeh1975Thefollowing
studiesthereforewereinitiatedtodeterminetheefficacyof
aerialapplicationoftwosyntheticpyrethroidsforoptimurn
larvalcontrolofAenigromaculisundernaturalfieldcondi
tions

METHODSANDMATERIALSEmsulifiableconcentrates

and25WPformulationswereutilizedinalltestsTherequired
amountsofmaterialsweremixedwithwaterandappliedwith
aPawneeaircraftcalibratedtodeliver07galofaqueousspray
peracre25WPEC2andEC32formulationsofFMC33297
Ambush3phenoxybenzyl cistrans322dichloro
vinyl22dimethylcyclopropanecarboxylateandEC021of
FMC45498 cyano3phenoxybenzyl cis322
dibromovinyl22dimethylcyclopropane1carboxylatewere

1UniversityofCaliforniaDepartmentofEntomologyRiverside
California92521

2TulareMosquitoAbatementDistrictPostOfficeBox1476
TulareCalifornia93274
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inTulareCountyCaliforniaAttherateof0025lbacreFMC33297
Ambushcontrolledthe34thstagesoflarvaecompletelywhile98
reductionofthelatestageswasachieved24hraftertreatmentFMC
45498EC021wasfoundtobe10timesmoreeffectivethanFMC
33297yieldingcompleteand96controlattheratesof0005and
00025lbacrerespectively

evaluatedagainstvariousimmaturestagesofAenigromaculis
atseverallocationsinTulareCountyDosageratesmosquito
larvalstagesandtestlocationsaredescribedinTables1and2

Priortochemicalapplicationstestplotswereinspectedfor
obstacleswhichmightinfluencecoverageandpenetration
Theseincludedelectricalpowerlinesadjacenttothetestarea
ordensevegetationinthefieldSelectedtestareasweredivid
edinto70ftswathsandweremarkedwithstakesandsurvey
orstapeutilizingadifferentcolorforeachmaterialorrate
Duringapplicationeachswathwasflaggedbytwomentoin
surecorrectlineofflightandcoverageTwentydipsperswath
weretakenpriortotreatmentand6and24hoursaftertreat
mentandpercentreductionswerecalculatedonthebasisof
preandposttreatmentcountsoflarvaeandpupaeinthe
treatedplots

RESULTSANDDISCUSSIONAttherateof0025lbA
FMC33297Ambushyielded98controlof34stagelarvae
and79controlofthelate4thinstarsandpupae6hours
aftertreatmentCompletecontrolof34stagelarvaewas
achievedat24hrposttreatmentascomparedwith98control
ofthelaterstagesSimilarresultswereobtainedatthehigher
rateof004lbATable1

Attherateof0001lbAwhichwashighlyeffective
againstCulextarsalisinnaturalbreedingpondsFMC45498
EC021failedtoproduceadequatecontrolofAenigromacu
lislarvaeinirrigatedpasturePoorresultsalsowereobtainedat
0002lbAHoweverat00025and0005lbAcomplete
controloflarvaeatthehigherratewasachieved6hoursafter
treatmentwhileonly93reductionwasobtainedatthe
lowerrateTable2

Fromthedatapresented0025lbAofFMC33297
AmbushappearstobetheeffectiverateforAenigromaculis
larvalcontrolinirrigatedpastureFMC45498asreportedear
lieragainstothermosquitospecieswasfoundtobemoreef
fectivethanFMC33297givingexcellentcontrolofAenigro
maculislarvaeattherateof000250005lbAAsshownin
Table2satisfactorylarvalcontrolwiththismaterialcanbe
achievedatratesaslowas000250003lbAofactive
material



Table1AerialapplicationofthesyntheticpyrethroidAmbushforthecontroloflarvaeofthemosquitoAedesnigromac
ulisinirrigatedpasturesTulareCountyCaliforniaJulyAug1977

Material

and

Formulation Source

Ambush

25WP

Check

Ambush

EC2

Check

ICIUSA

Inc

FMC33297 FoodMach

EC32 Corp
Check

Rate

ICIUSA 0025 34 284

Inc

aTostePasture

bKingsCountyTruckLinesPasture
CPochaPasture

Material

and

Formulation

FMC45498

EC021

Check

FMC45498

EC021

Check

FMC45498

EC021
Check

Rate

aTostePasture

bStephenPasture
cKingsCountyTruckLines

lbacre Stages L P

0001 23

34

4thlate
34

0002 34

34

00025 34

00050 34

34
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lbacre Stages L

0025 4P

34

4P

004 34 335

34 420

617

336

342

247

360

860

98

116
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ceptibilityofmosquitoesinCaliforniaStatusoforganophosphorus
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Pretreat

Testl

Nooflarvaeandpupae20dipspreandposttreatment

6hrpost

P L P

24hrpost

R L P R

0 6 0 98 0 0 100

34 108 0 126 0 0 727 10 0

Test2
251 33 11 49 79

171 0 0 0 100

247 10 274 45 Oadults

Test3

0 3 0 99 0 0 100

0 720 0 0 1020 0 0

Table2AerialapplicationofthesynethicpyrethroidFMC45498EC021forthecontroloflarvaeofAedesnigromaculis
inirrigatedpasturesTulareCountyCaliforniaJulyAug1977

Nooflarvalandpupal20dipspreandpostreatment

Pretreat 6hr 24hr

Test1

0 128

0 89

0 86

0 274

Test2

0 150

0 1000

Test3

0 7

0 0

0 136

122

0 5 98

0 0 100

P R L P R

0 79 138 0 78

0 74 256 0 24

0 75 211 0 38

0 0 356 0 0

0 58 125 0 65

0 0 1320 0 0

0 93 4 0 96

0 100 0 0 100

0 0 163 0 0

MullaMSandHADarwazeh1976Fieldevaluationofnewmos
quitolarvicidesandtheirimpactonsomenontargetinsectsMosq
News36251256

MullaMSHANavvabGojratiandHADarwazeh1978Biolog
icalactivityandlongevityofnewsyntheticpyrethroidsagainstmos
quitoesandsomenontargetinsectsMosqNews389096

MullaMSHAHawabGojratiandHADarwazeh1977Toxicity
ofsyntheticpyrethroidsto4speciesoffreshwaterfishesBull
EnvironContamToxicolinpress



EFFECTIVENESSANDRESIDUALACTIVITYOFPOLYMERFORMULATIONS

OFMOSQUITOLARVICIDES

MSMullaandHADarwazeh

INTRODUCTIONInrecentstudiesreportedbyEvanset
al1975acontrolledreleaseformulationofchlorpyrifos
yieldedexcellentcontrolofseveralspeciesofstagnantand
floodwatermosquitolarvaeinWoodlandpoolsfor22weeksat
therateof1ppmofactiveingredientsSimilarresultswere
alsoreportedearlierbyMilleretal1973aandRobertsetal
1973Excellentcontroloffloodwatermosquitolarvae
PsorophoraeonfinnisLynchandArribalzagawasalso
achievedfor11weeksattherateof2ppmutilizingcon
trolledreleaseformulationofchlorpyrifosNelsonetal
1976Thesameformulationatanextremelyhighrate5
ppmwasfoundtobehighlyactivefor18monthsinartificial
poolspreventingmosquitolarvalbreedingfor2seasons
Milleretal1973bHoweversuchahighrateofapplication
isnotpracticalandverycostly

Thesefindingsindicatethatthepolymerformulationsof
mosquitolarvicidessuchaschlorpyrifosandtemephoscould
produceadequatecontrolofmosquitolarvaeforanentire
seasonwithoneapplicationintherangeof1ppmofactivein
gredientsresultinginasubstantialsavingsofmaterialcosts
andlaboroverthatoffrequenttreatmentsThecurrentstudies
wereinitiatedtodeterminetheefficacyandlongevityoftwo
polymerformulationsoftemephosandchlorpyrifosagainst
rnosquitolarvaeinthelaboratoryandunderfieldconditionsin
RiversideandthelowerdesertintheCoachellaValleyof
southernCalifornia

METHODSANDMATERIALSLaboratory013grams
ofchlorpyrifosorDursban00diethyl0356trichloro2
pyridylphosphorothioateIOCR10controlledrelease
and022gramsof63 Abatetemephos00dimethyl
phosphorothioatewereplacedseparatelyinonegalglass
jarscontaining3500mloftapwateryielding4ppmexpected
concentrationifalltheactiveingredientswerereleasedinto
thewaterTworeplicatesperformulationwereusedand2jars
leftuntreatedaschecksAtintervalsindicatedinTable1suf
ficientamountofwaterwasaspiratedbytakinganequal
amountfromthetopandbottomofeachjarandaddedtotap
waterinacupwithlarvaeTwenty4thstagelarvaeoflabora
torymaintainedcolonyofCulexpipiensquinquefasciatus
Saywereplacedin4oztreateddixiecupseachcontaining
100mloftapwaterandtherequiredamountoftreatedwater
fromthejarswasaddedtothecupstoyieldthedesiredex
pectedconcentrationppminrangesthatwillproducesuffi
cientmortalityAfter24hrsofexposuremortalityreading
wastakenandpercentreleaseoflarvicidewasdetermineduti
lizingthefollowingformula

R 100
B

whereA ppmoftoxicantfoundcorrespondingtoobserved
mortalityandB ppmofexpectedtoxicantappliedtojars
ifthematerialwascompletelyreleasedintothewaterExtent
ofreleasewasnotpossibletocalculatefor100mortalitybe

UniversityofCalifornia
DepartmentofEntomologyRiversideCalifornia92521
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causeitisnotpossibletoascertainexactlytheconcentration
producingthismortality

FieldTestswereconductedattheAquaticResearch
FacilitiesattheUniversityofCaliforniaRiversideandatthe
CoachellaValleyofsouthernCaliforniaDetaildescriptionsof
thesefacilitiesaregivenelsewhereMullaetal1970There
quiredamountofmaterialwasbroadcastfromthesidesofthe
mosquitobreedingpondstoinsurecompletecoverageofentire
surfaceareaMosquitopopulationsattheRiversidefacilities
consistedofCulextarsalisCoquillettandthoseintheCoa
chellaValleyconsistedmostlyofCxtarsalisbutCuliseta
inornataWillistonandAnophelesfranciseanusMcCracken
werealsopresentinsmallnumbers510

Priortotreatmentandatintervalsaftertreatment5dips
perpondweretakenandextentofcontrolwascalculatedby
thefomula

Control 100
Cl

X T 100whereC pre

T C

treatmentcountincheckC posttreatmentcount

incheckT pretreatmentcountintreatedT post
treatmentcountintreated

Twopolyetheleneformulationsoftemephos63and72per
centalongwithDursban10CRinpolyvinylchloridewere
evaluatedat0510and201baiacreTwopondswereused
foreachdosageandthecheck

RESULTSANDDISCUSSIONInthelaboratoryatthe
rateof1ppmtheDursban10CRpolymerformulationin2
daysreleasedsufficienttoxicanttocauseeompletelarvalmor
talityexposedfor24hrsAtthelowerrates05and025
ppmcompletemortalitywaspossibleafter7and14days
posttreatmentrespectivelyTable1Atthesameintervals
andtheoreticalconcentrationthetemephosformulationsfail
edtoinduceanylarvalmortalitydatanotpresentedtosave
space

Underfieldconditionsbothtemephosat125and25lb
acreandchlorpyrifosat1and2lbacrepolymerformula
tionsfailedtoproduceadequatelarvalcontrolinpondsatthe
AquaticResearchFacilitiesatRiversidewherewaterflowinto
eachpondontheaveragewasinexcessof4galspermin
Table2Waterevaporationandpercolationrateswerehigh
andcontinuousadditionofwaterthroughfloatvalvesresulted
indilutionofthelarvicidesreleasedfromthepolymerformu
lationsAttherateof25lbAtemephoshoweverreduced
larvalpopulationmarkedly47daysaftertreatmentbutre
coveryoccurredafter2weeksDursban10CRevenat2lbA
failedtoproduceanyappreciablereductioninthemosquito
larvalpopulationandthepresenceofpupae2weekspost
treatmentindicateslackofefficacyundersuchconditions
whereconstantdilutionoftreatedwaterisaproblem

AttheCoachellaValleyAquaticResearchFacilitieswhere
dilutionduetocontinuousinflowofwaterwasminorless
than1galruinpondDursban10CRshowedgoodactivity



Table1EvaluationofpolymerformulationofDursbanIOCRagainst4thstagelarvaeofCulexpipiensquinquefasciatusin
thelaboratory

Expected Average mortalityMand cumulativereleaseRdays

Conc 1 2 3 4 5

ppm M R M R M R M R M R

005 0 0 0 0 0 0 0 0 0 0

010 0 0 0 0 0 0 0 0 20 05

025 0 0 21 02 55 04 100 a 100 a

050 58 02 85 03 100 a 100 100 a

100 96 03 100 a 100 a 100 a 100 a

allotcalculablebutitisverylikelytobecloseto0205atthehigherconcentration

Table2EvaluationofOPpolymercontrolledreleaseformulationsagainstCulextarsalisinexperimentalpondsUniversity
ofCaliforniaRiversideAugustSeptember1977

Material Expected Averagenooflarvaeandpupae5dipsposttreatweeksand controlC

and Rate AI Pretreat 1 2 4

formulation lbA ppm L P L P C L P C L P C

Dursban 10 03 99 0 270 31 40 243 158 0 155 18 49

10CR 20 06 160 0 295 25 60 100 15 66 164 22 66

Abate 125 04 40 0 40 5 78 18 21 53 154 0 0

63 250 08 50 0 30 0 88 101 57 0 104 13 32

Check 33 0 165 3 60 9 110 4

aAugustwaterflow43GPMpond
bPondswereallowedtodryforoneweek
cAssessedoneweekafterreflooding

Table3EvaluationofOPpolymercontrolledreleaseformulationsagainstCulextarsalisinexperimentalpondsCoachella
ValleyNovember1977April1978

Material Averagenooflarvaeandpupae5dipspreandposttreatweeksand control

and Rate AI Pretreat 1 3 5b 20

formulation lbA ppm L P L PC L PC L PC L P C

Dursban 10 04 88 12 13 0 87 0 0 100 1 0 96 20 0 0

10CR 20 08 29 12 0 0 100 0 0 100 0 0 100 5 0 37

Abate 10 04 66 1 18 2 70 15 0 59 20 0 0 25 0 0

63 20 08 57 4 18 0 86 12 0 64 10 2 27 18 0 0

Abate72 05 02 75 5 20 1 74 14 0 68 12 2 35 13 0 17

Ecopro170010 04 101 12 30 2 72 11 0 82 6 1 77 18 0 18

20 08 34 1 2 0 94 2 0 90 7 0 26 18 0 0

Check 110 8 110 9 65 0 28 4 23 0 0

aCulisetainornataandAnophelesfranciscanuswerealsopresentinsmallnumbers510
bTheponds wereallowedtodryfor3months

cAssessed10daysafterreflooding
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andpreventedmosquitolarvalbreedingforover35daysatthe
ratesof1and2lbsAAtthehighrateof2lbAthesmaller
sizepolymerparticlesoftemephosEcopro1700wassome
whatsuperiorthanthelargersizeparticlesofthesamemater
ialproducingexcellentreductioninthepopulationfor21
dayswhilethelargersizeformulationwaseffectiveforone
weekonlyTable3Fiveweeksaftertreatmentwhenthe
pondswereallowedtodryfor3niosmosquitolarvalbreed
ingoccurredinallthepondswithin10daysafterreflooding

Basedonthedatapresentedherebothformulationsof
temephosareinadequateformosquitolarvalcontrolinastag
nantwaterhabitatDursban10CRhowevercouldbeused
successfullytoyieldsatisfactorymosquitolarvalcontrolfor
theentireseasonatarateintherangeof12lbA0510
pprndependingonwaterdepthinthemosquitobreeding
source

Thelongevityandefficacyoftheseformulationsagainst
floodwatermosquitoeshaveyettobedeterminedTherefore
plansareunderwaytoevaluatethispolymerformulationof
Dursban10CRasprehatchtreatrnentagainstPsorophora
columbiaeandAedesnigrornaculislarvaeinthelowerdesert
ofsouthernCaliforniaandinthecentralSanJoaquinValley
ofCaliforniaItispossiblethatoneapplicationcouldproduce
satisfactorylarvalcontrolfortheentiresequenceofirrigations
duringaseasonresultinginagreatdealofsavinginmosquito
abatementcosts
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THEDEVELOPMENTANDCONTROLOFCULEXQUINQUEFASCIATIISSAY

ANDCULEXPEUSSPEISERINURBANCATCHBASINS

AllanRMinter

CulexquinquefasciatusSayandCulexpeusSpeiserrequired10to
11daysand13to14daystoachievepupalandadultstagesrespective
lynameantemperaturerangeapproximating78to80o 126to

27CGoldenBear1356oiland1Abategranulesprovidedac
ceptable90orbetterlarvalmortalityGB1356alsoyieldedan

INTRODUCTIONIntheurbansuburbanareasencom
passedbytheNorthwestMosquitoAbatementDistrictatotal
ofover1700catchbasinsareroutinelytreatedtosuppress
mosquitobreedingThemajorityofthesecatchbasinsareof
anolddesignthatallowswatertoremaintrappedSeveralof
thebasinsareconstructedsoastobeselfflushingUnfortun
atelydebriscollectsattheexitpipeeventuallypluggingthe
holeandcreatingbreedingsites

AsaresultofcontinuedresidentialconstructionintheDis

trictcatchbasinbreedingsitesareincreasingyearlySuchin
creasesnecessitateeitherthehiringofadditionalpersonnelto
monitorandtreatthesourcesorchangesincontrolmethods
andmaterialstoallowtheoperatortoassumeresponsibility
foragreaternumberofsourcesKimballandPerruzzi1970
foundthatbytreatingurbansourcesonabiweeklytreat
ratherthanweeklytheareaservicedcouldbeexpandedgreat
lywithnodetectablelossinthequalityofcontrolprovided
Thequestionspursuedthenwerewhetherabiweeklytreat
mentcycleofcatchbasinscouldbeinstitutedintheNorth
westMADareaandwhatchemicalswouldbeappropriateto
employ

MATERIALSANDMETHODSAnevaluationoflarval
andpupalsamplescollectedfromurbansourcesin1975the
majoritybeingcatchbasinandcurbguttersshowedCulex
peusSpeiserandCulexquinquefasciatusSaytobethepre
dominantspecies50and35 respectivelyOtherspecies
collectedwereCulextarsalisCoquilettCulisetaineidens
ThomsonandCulisetainornataWilliston

DuringtheperiodfromJuly151976throughAugust12
1976severalconcretecatchbasinswereobservedforbreeding
activityNineofthesebasinswereselectedasbeingofatypi
caldesigncommonlyencounteredcurbsideinletabout25
cubicfeetinvolumewithorwithoutanexitpipenearthe
bottomInadditionmosquitobreedingCxpeusandCx
quinquefaseiatuswasfoundtoberoutinelypresentatweekly
intervals

Toinitiatethedevelopmentalstudythecatchbasinswere
sprayedwithamixturecontaining01pyrethrinsinkerosene
tokilltheimmatureformspresentAnyeggraftsfoundwere
removedmanuallybyaonepint047literenameldipperA
maximumminimumrecordingthermometerTaylorInstru
mentCoArdenNCnumber5458wasplacedineach
catchbasinOnadailybasisexcludingSaturdaysandSun
dayseachbasinwascheckedforneweggraftsWhenthefirst
raftswerenotedthedevelopmentalcyclewasdeemedtohave
begunAfterthispointintimeallraftswereremovedona
dailybasisforaperiodofthreedaysInadditioninformation

NorthwestMosquitoAbatementDistrict
6851GraniteHillDriveRiversideCalifornia92509
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acceptablepupalkillLarvalreinfestationinoiltreatedbasinswasoh
servedthreedaysposttreatmentthatofAbatetreatedbasinswasfour
daysposttreatmentControlachievedwithmethopreneAltosidt
briquetswaswasvariablerangingfromlessthanseventoover38days

regardingwatertemperatureswaterlevelandorflowand
generalweatherconditionswererecordedPeriodicallywater
qualitytestssuchaspHnitratesammoniaandchlorinewere
performedusingcommercialkitsHachChemCoAmes
IowanumbersA136WR14680312524001252600
Larvalandpupaldensitiesweremonitoredbydippingeach
cornerofthebasinandthemiddleTherangeandaverageof
thefivedipsandpercentpupaewererecordedObservations
wereterminatedwhenthepupalstagewascompletedThe
basinwasthensprayedwiththepyrethrinskerosenemixture
anyeggraftsremovedandtheobservationcyclebegunagain
ThetimeperiodinvolvedwasfromAugust171976through
October221976

Inordertoreducefieldvariablesprimarilywaterlevel
fluctuationandtheintroductionofforeignsubstancesintothe
waterthreeartificialcatchbasinswereconstructedThese
basinsweremerelyholesdugintheground2feet06m
squarex15feet045mdeeplinedwithplasticandprovid
edwithawoodlidThewaterlevelwasmaintainedat12

inches30cmandthelidsituatedsoastoprovideexposure
totheoutsideviaasixinch15cmgapbetweentheedgeof
thelidandthewallofthebasinObservationsweresimilarto
thosedescribedfortheconcretecatchbasinsaboveexcept
thateggraftsofanageof24hoursorlesswereobtainedfrom
theconcretecatchbasinsandtransferredtoonequart095
literplasticcupscontaining24floz071litersoftap
waterThecupswereplacedinstyrofoamringsandfloated
intheartificialbasinsEachcupcontainedoneeggraftwith
uptoeightcupsperbasinThecupswereindividuallycovered
withscreenedlidstopreventunwantedovipositionInaddi
tionscreenedonequartcupswereinvertedovereachfloating
cupwhenpupaewerepresentinordertorecordadultemerg
enceOvercrowdingwaspreventedbyremovinglarvaeinex
cessofabout100specimenspercupLarvaewerefedby
placingasmallnuggetofdrydogfoodChuckWagon
weighingbetween0018to0028ounces05to09grams
intoeachfloatingcupsoonaftertheeggshatchedFeeding
wasrepeatedthreetofourtimesduringlarvaldevelopment
Onadailybasisnewlyemergedadultswereremovedbyaspir
ationthensexedandcountedThedayatwhichthegreatest
numberofadultsappearedwastakenasthemedianObserva
tionswereterminatedwhennoremaininglivepupaewere
notedTheexperimentalperiodwasfromJuly61977
throughAugust311977

Chemicalcontroltestsutilizingthreetypesofmaterials
wereperformedduringtheperiodofAugust201976
throughOctober291976GoldenBear1356oilWITCO



ChemCorpLosAngelesCAwasappliedtotwoactively
breedingconcretecatchbasinsattherateof05floz15
mlperbasinusinganeyedropperTemephosAbateD
granules1 wereappliedtotwootheractivelybreeding
catchbasinsattherateof0035ouncesonegramperbasin
InboththeGB1356andAbatetreatedbasinsalleggrafts
presentthedayofapplicationwereremovedObservationsof
thebasinswereperformeddailytodeterminethepresenceof
neweggraftsAnyraftsdepositedsubsequenttothistime
wereremovedforaperiodofthreedaysAlsoonadaily
basisthestagespresentandtheirapproximatedensitieswere
recordedLastlymethopreneAltosidbriquets4 were

testedinfouractivelybreedingbasinsMortalitywasdeter
minedbyremovingpupaefromthebasinsandobserving
emergenceinthelaboratoryinplasticcupsataroomtemper
atureofabout7222C

Table1DevelopmentalinformationforCulexquinquefasciatusSayandCulexpeusSpeiserinconcretecatchbasinsAugust
17throughOctober221976

CatchBasin

Number

1

2

3

4

5

6

7

8

9

lmmatures Predominant

Density Species

10100

550

25300

1050

1050

525

525

525

515

Cq100
Cq50Cp50
Cq70Cp30
Cq70Cp30
Cq50Cp50
Cq60Cp40
Cq50Cp50
Cq50Cp50
Cq50Cp50

1969Thepreviouscitationswereobservationsmadeunder
laboratoryconditionsComparisonstothefieldresultspre
sentedhereshowasmallvarianceaswouldbeexpectedNo
comparativeinformationisavailableforCxpeusregardingthe
developmentaltimespanbetweenovipositionandtheappear
anceofpupae

ThedevelopmentaltimeperiodrequiredforCxpeusto
reachadulthoodintheartificialcatchbasinswasfoundtobe
13to14daysatanaveragetemperatureofabout78F26C
seeTable2assumingamaximumeggageof24hoursA
meandevelopmentaltimeperiodof21daysforCxpeus
eggtoadultat72F22CwasreportedbyGerberg1970
ThisinformationwasprobablybaseduponthedataofBall
andChao1956HoweverGerbergsinterpretationmaybein
errorasBallandChaoactuallystatedthe21daytimespanto
beaperiodstartingattheparentalfemalesbloodmealand
endingattheadultstageofherfirstoffspringAssumingan
ovipositiontimebloodmealtoegglayingof610daysGer
berg1970animmaturedevelopmentalperiodof1216days
resultsSucharangewouldseemreasonablebaseduponthe
presentexperimentTheadultsexratiowasapproximately11
withthemalesemergingfirst
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RESULTSANDDISCUSSIONThedurationofthedevel

opmentaltimesforthestagesofeggsthroughpupaeofCx
peusandCxquinquefasciatusinconcretecatchbasins
averagedslightlyover10daysforcombinedpopulationsatan
averagewatertemperatureof80F27CseeTable1The
averagetemperatureisameanofthemedianvaluesofeachob
servedtemperaturerangeasrecordedonthemaximummini
mumthermometersApossibleerrorofupto24hoursmust
beaddedtotheaveragetimebaseduponaneggraftagerange
ofzeroto24hoursMostprobablytheerrorisclosertoa
maximumofabout12hoursasmostovipositionoccursin
neardarknessDeMeillonandThomas1966Gerberg1970
DeMeillonandThomas1966showedCxquinquefasciatus
toreach80pupationatdaysevenwhenkeptatatempera
tureof29C84FAt267C80Fmaximumpupation
occursondayseightandnineaccordingtoGerbergetal

Developmental
DurationDays

50Pupae PupalRange

10912

10912

10911
10811

10811
10912
111013

11912
10912

Expressedasarangeobtainedinfivesamplesusingaonepintdipper
Cq CxquinquefasciatusCp Cxpeus
Apossibleerrorofupto24hoursmustbeaddedduetovaryingeggraftage

Meanoftotalnumberofobservationstonearestwholeunit

Meanofmedianvaluesforobservationperiod

TemperatureF Cycles
Average Range Observed

787083
777080
797288

817292

837693

817489
777182
797290
817392

2

2

2

1

2

2

1

2

2

Tekle1960showedCxquinquefasciatustorequirean
averageof11daysfor50ofthespecimenstoreachadult
hoodat30C86Fand13daysat25C77FDeMeillon
andThomas1966relateCxquinquefasciatustotake910
daysat29C84FGomezetal1977reportedatotal
developmentaltimeof1011daysat262C78836F
Inthepresentstudyanaveragetimeperiodofabout13to14
daysoccursbetweentheeggandadultstagesassumingegg
agetobezerotoamaximumof24hoursatapproximately
78F26CseeTable2Considerablevariationupto3
daysexistsinthelaboratorysituationscitedItwouldseem
assumingthelaboratoryconditionstobesimilarthatdiffer
entstrainsofCxquinquefasciatusdevelopatdifferentrates
Thevalidityofthisstatementhoweverhasnotbeenestab
lished

Chemicaltestsperformedonthewaterintheconcrete
catchbasinsandinthebreedingcupsintheartificialcatch
basinsarepresentedinTables3Aand3BrespectivelyNote
thatthetrendtowardhigherammonianitrogenintheconcrete
catchbasinisreversedinthebreedingcupsThebasisforthis
reversalwasnotinvestigatedbutitapparentlyhasnoaffecton



Table2DevelopmentalinformationforCulexquinquefasciatusSayandCulexpeusSpeiserinartificialcatchbasinsJuly
6throughAugust31977

Catch

Basin

Number SpeciesObserved

1 Cxpeus
Cxquinquefasciatus

Table3Summaryofwaterqualitytests

Date

Aug171976
Sept11976
Oct221976

Jul131977

Aug31977
Aug301977

Jul131977
Tapwater

Valuesexpressedasmg1
Valuesroundedtonearestwholeunit

141315

141216
141315

theimmaturestagesrearedinthecupsasdevelopmentpro
gressedinanormalfashion

GoldenBear1356effected90to100mortalityat24
hoursontheimmaturestagesintheconcretecatchbasinssee
Table4KimballandPerruzzi1970obtainedsimilarresults
usingFlitMLOOilExxonOilCoOccasionallysomefirst
andsecondinstarlarvaesurvivedtheoiltreatmentEggrafts
werenotedat48to72hoursposttreatmentFirstinstarlar
vaewerealsofound72hoursposttreatmentSubsequentob
servationsrevealedapparentlynormallarvaldevelopmentwith
afewpupaepresentontheeleventhdaybutmostoccuringon
thetwelfthdayaftertreatmentPupalsamplesobtainedfrom
thebasinstreatedwithGB1356andrearedinthelaboratory
producedadultsofnormalexternalmorphologyNotestswere
performedregardinganypossiblechangesinanatomyphysi
ologyorbehaviorAssumingapossibledevelopmentaltime
minimumofelevendaysseeTable2toreachadulthood
someadultemergencecouldoccuriftreatmentwereperform
edonabiweeklycycleTheoreticallythoughthemajorityof
themosquitopopulationwouldbeinthepupalstageatthe
timeoftreatmentOverlappinggrowthstageswereusually

Developmental
Durationdays

AdultMedian Range

131215
131115

2 Cxpeus 131115
Cxquinquefasciatus 141216

3 Cxpeus 131215
Cxquinquefasciatus 131214

Immaturedensitymaintainedatamaximumof100specimenspercup
Apossibleerrorofupto24hoursmustbeaddedduetovaryingeggraftage
Dayonwhichgreatestnumberofadultsemerged
Averageoftotalnumberofobservationstonearestwholenumber

AConcreteCatchBasins

108 13532
208 14540
105 11520

BBreedingCupsinArtificialCatchBasins
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768
758
657

1

TemperatureF
Average Range

777081

787182

787082

NitrateNitrogen AmmoniaNitrogen
Mean Range Mean Range Chlorine

05

05

05

05

05

05

05 75

Cycles
Observed

3

4

3

3

5

6

pH
range

6570

6075

6575

7080

7080

7080

foundtoexistinthecatchbasinshenceanyfirstorsecondin
starlarvaenotkilledatthetreatmenttimecouldreachadult
hoodpriortothenextoilapplicationHoweverthevolumeof
adultsproducedfromthislackof100mortalitywouldbe
minimal

Catchbasintreatmentwith1temephosAbategranules
yielded100mortalityofthelarvalstagesat24hourspost
treatmentseeTable4Eggraftswereobservedinthebasins
at24hoursposttreatmentHoweverlivefirstinstarlarvae
werenotfounduntilfourdaysafterapplicationoftheinsec
ticideDidiaetal1975reportedareductioninmortality
after48hourswhenusing2Abategranulesat25to50
poundsperacreInthepresentstudyuseof1Abateatthe
statedrateofonegramperbasinaboutfivetoeightpounds
peracrewouldrequireweeklytreatmentsasthelarvalstage
wouldbeginterminatingonapproximatelythetwelfthday
posttreatment

MethopreneAltosidbriquetsyieldedvariableresults
probablyduetowaterflowassuggestedbyStewart1977
seeTable5Inthebasinhavinglittleornoobservedflow a

minimumdosageofonebriquetper10cubicfeet028cubic



Table4Evaluationsofchemicaltreatmentsonconcretecatchbasinsmeantemperatureof78F

Mortality
24hours

Material Posttreatment

Days
Posttreatment

EggRaftsNoted

GB1356 90100 2

Abate1

granules 100 1

Meanoftotalnumberofobservationstonearestwholeunit

Someearlyinstarlarvaesurvivedtreatment

Table5EvaluationofAltosidinconcretecatchbasins

CatchBasin

1

2

3

4

WaterVolume

cuft

1624

2027

3037

1520

Numberof

BriquetsUsed

2

3

4

2

Waterlevelvaried

Asdeterminedbyadultemergencefrompupaesampled
Timeperiodinwhichmortalitywas90orbetter

Highflowofwaterthroughbasin
Rateistwicethatrecommendedbymanufacturerbaseduponwaterdepth

metersprovidedacceptablecontrolmortalityof90or
betterforatleast38daysResultsobtainedfromtheother
testbasinsindicatedaneedforweeklyorbiweeklyapplica
tionstoattain90orbettermortalityThoughadmittedlya
smallsamplesizefourcatchbasinsitappearsthateachbasin
wouldhavetobemonitoredindividuallyinordertoascertain
theappropriatetreatmentscheduletoeffectacceptablemor
talityinisolatedsituations

ACKNOWLEDGMENTSThanksmustbeextendedtoL

LinoLunaManagerNorthwestMosquitoAbatementDistrict
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Days
Posttreatment

LiveLarvaeNoted

Days
Posttreatment

50PupaeNoted

3 12

4 13

Control

7days

95

95

70

100

Control

14days
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DROPZONEDETERMINATIONFORAIRBORNENOZZLES

Cursaryexaminationoftheliteratureindicatesthataneven
andregularplacementofnozzlesalongtheboomofanair
planewillresultinapatternofdropletdepositionwhich
whengraphedresemblesarangeofsawtoothedmountains
skewedtowardtheportsideoftheairplaneIntheoryatleast
theidealplacementofnozzleswouldresultinadeposition
patternwhosegraphwouldresembleasteepsidedplateau
risingfromthefloorofaflatplain

Theplacementofnozzlesalongtheboomisusuallydone
empiricallyieiftheresultingpatternistooheavyortoo
lightinspotsnozzlesaremovedinboardoutboardremoved
oraddedtocompensateforthediscrepancyTheconfigura
tionwhichisfinallychosenwillusuallyrepresentacompro
misebasedonaseriesofguessesaboutwherethesprayfrom
anyindividualnozzleisultimatelydepositedafteritentersthe
airstream

Inordertoproperlyfixthelocationofanygivennozzle
wenumberedallthenozzlepositionsalongtheboomofa
PiperPawnee235airplaneBeginningattheportsidewith
PIatthefirstregularpositionno1asthenextposition
no2asthenextallwerenumberedthroughpositionno41
whichwasnexttothelastonthestarboardsideThevery
lastregularpositionontheaircraftsrighthandstarboard
boomwasnumberSILaterwemountedanadditional
nozzleintotheendcapsoftheboomandcalledthesenew
nozzlepositionsPIIandSIIrespectively

Priortothebeginningofourdropzoneexperimentswe
flewaseriesoftestpatternsusingtheregularnozzleconfigura
tionwehadalwaysusedinouroperationsThatconfiguration
wasPI468111417192122252731333739
andSIItresultedinapatternsuchasthatshowninFigure1

Duetovariablewindsasitewasselectedwhichoffereda
360unimpededflightpathoverthetesttapesSuchasitewas
chosensothatthetapecouldberotatedinanydirection
throughoutthecompassinordertonullifyanysidewinds
whichmighthavecausedlateraldriftofthespraydroplets

Thedropletstobemeasuredweredepositedona312inch
wideaddingmachinetapewhichwaslaidoutatrightanglesto
theflightpathandheldflatonthegroundbyaseriesoffour
inchlongpiecesofreenforcingsteelWheretheaircraftwasto
crossthetapewasmarkedCandthreemenstationedthem
selvesinthelineofflightasariflesightforthepilot

Inordertosaveflighttimeduringthedropzonetestswe
testedtwonozzlesatonce allothernozzlespositionswere
pluggedoffBecausepreliminarytestflightsusingonlyone
nozzleatatimehadindicatedanindividualnozzledropzone
widthof8to14feetwechoseanozzleseparationofabout
15feetalongtheboomInotherwordswetestednozzlesno
1and22thenwetestedno2and23etcThisseparationbe
ganneartheportsideandwasmovedonespaceatatimeto

BryanTWhitworth

TulareMosquitoAbatementDistrict
PostOfficeBox1476TulareCalifornia93274

ABSTRACT

Inordertoobtainamoreuniformdepositionofdropletsonthe
groundthroughoutthewidestpracticalswathtestsweredonetodelin
eatethedropzoneofeachnozzlesiteallalongtheboomofan
airplane

wardstarboardastestingprogressedsequentiallyalongthe
boom

Therewereatleastfivetestflightsmadeforeachnozzleat
26PSIiepressureemployedforroutineoperationsandall
flightsweremadeeitherduringdeadcalmorwithatailwind
notexceeding5mphTheaircraftflewataspeedof90mph
andaboomheightof8feetsprayingwaterwhichhadbeen
brightlydyedwithRhodamineBthroughno8nozzles

Aftereachflighttheportsideofthetapewasmarked
withtheflightnumberthewordPort andthedegreeand
speedofanycrosswindwhichifsignificantwouldhavein
validatedthatparticularflightTakentotheofficethetapes
weremarkedoffsequentiallyinonefootincrementsfrom
bothsidesofthecentermarkpriortoanyformalexamination
ofdropletdeposition

Thetapeswerethenexaminedwiththenakedeyeforgross
dropletdepositsAminimumoftenvisibledropletspersquare
inchwastakenasanarbitrarylevelofadequacyThe
starboardtoportswathdistanceforeachnozzleduringall
fiveflightswasnotedandtheswathwidthofeachnozzlesde
positwasdeterminedbyusingtheirarithmeticaverages

Inordertomeasurethenumberofdropletsthetapeswere
examinedunder20XmagnificationUsingatransparentplastic
CThrurulermarkedwithaoneinchrectanglethreeran
domlyselectedsitesineachlinearfootwereexaminedfor
dropletspersquareinchDropletswhichappearedtobeless
thanonemillimeterindiameterwerenotcountedbutthe
averagesofallotherdropletswerenotedandgraphedasdrop
letspersquareinch

Inordertomeasurequantityofdepositsineachlinearfoot
fiverandomlyselecteddropletswereexaminedusingaglass
micrometerdiscThesecondwidestdiameterofthosefive

dropletswasmeasuredandtheirarithmeticaveragesizein
micronswasusedasamultiplicandwiththenumberofdrop
letspersquareinchforthatparticularlinearfootThe
productwasnotedandgraphedasarelativequantity

Thegraphofdropzonesforindividualnozzleswasreveal
ingtousbecauseanygivennozzlesdropzonewasnotwhere
onemightexpectittobeAnozzleinboardbyaspaceortwo
fromanothernozzlemightplaceitsdepositintheoutboard
positionOrtwonozzlesseparatedfromoneanotherbyfive
orsixspacesmightdepositontoanidenticalareaonthetape

Theswathwidthofthenozzlesrangedfromaminimumof
3feetforno27justoutboardofthepropellersdownward
thrusttoamaximumof12feetfornoSIIwhichwasthe
outermoststarboardnozzlemountedintothecaponthevery
endoftheboomTheoverallaverageswathofanyindividual
nozzlehoweverwas812feetNotsurprisinglythewidest
swathswerefromthosenozzlesnearerthewingtipswherethe
vortexeffecthasitsgreatestinfluence
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ByexaminingthecompletedgraphofallthenozzlesFig
ure3andnotingtheirbeginningandendingdistancesfrom
centeritappearedsimpletochooseanozzleconfiguration
whichwouldjustexactlyfilltheentireeffectiveswathwidth
withminimaloverlappingandnomissedspotsThelogical
choicewasP1subanexperimentaloutpointingsolidstream
shieldednozzleandnozzles78203136and40

Weriggedtheboomwiththatconfigurationandfoundthat
multipletestsofthreetapeslaidparallelandseparatedby
tenfeetdemonstratedthechoicetobeadequateforcoverage
butlimitedindropletspersquareinchneartheouterreaches
ofthedesiredswath

ReferringbacktothechartofthenozzledropzonesFig
ure3showedustheremedyThereforenozzleswereselected
whichwoulddepositmorespraywhereitwasformerlylack
ingFurtherflightshaveshowntheeffectivenessofthenewer
configurationThefinalchoiceusesnozzlesPI PII2717

202631344041SIandSIIBycomparingagraphof
thepretestflightsFigure1withagraphofaflightusingthe
newconfigurationFigure2itcanbeseenthatweachieved
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areductionfromaconfigurationof17nozzlestooneusing
only13nozzleswithproductionofamoreevenandwider
swathwith25lessoutput

Duringtheearlypartofthetestswehadtriedtoovercome
thevortexeffectbysubstitutingtheregularnozzlesonthe
boomendswithoutpointingsolidstreamnozzleswithshields
toeliminatewindshearbutoureffortwasnotsuccessful
Howeverwewereabletoreducethevortexeffectsome
whatbychangingtheangleofdepressionfrom15to0
directlybackwardoneachofthetwooutermostnozzles
PII SII

Althoughthedepositionpatternofanygivennozzleposi
tionwouldprobablychangeinresponsetodifferentpressures
aircraftvelocityorelevationthetechniqueofdropzone
determinationwouldbeofvaluetothosewhoneedprecise
aircraftapplicationsatknownelevationvelocitiesandpres
sures

ACKNOWLEDGMENTSpecialthankstoTulareMosquito
AbatementDistrictStaffmembersLJamesWStemmlerand
JThompsonfortheirhelpandsupportduringthesetests



MOSQUITOCONTROLINVESTIGATIONSINANURBANCEMETERY

INTRODUCTIONCemeterieslocatedinthemetropolitan
areasofCaliforniaaredevelopedextensivelyeachwithalarge
numberofgravesitescoveringvastareasadjoiningpopulated
centersIntheLosAngelesareamostofthegravesitesarepro
videdwith1qtsizeflowervasesandthesevasesifnotemp
tiedandturnedoverafterremovalofwiltedflowerswillhar
borlargenumbersofmosquitolarvaeSuchheavybreedingof
mosquitoescreatesapotentialpestandhealthprobleminthe
neighboringcommunities

SeveralmethodsofcontrolwereevaluatedbyKelly1941
Aarons1948Shanafelt1969andLewisandChristensen
1973Someofthesemeasuresareeffectiveinsmall50100
acrescemeteriesbuttheyarecostlyorimpracticaltoutilize
inlargeareassuchasRoseHillsMemorialParkinWhittier
LosAngelesCountyCaliforniawhichcoverssome2700
acres

RecentlystudiesreportedbyMullaetal1977revealed
thatmosquitolarvalcontrolcouldbeachievedinlargeceme
teriesbyutilizingaslowreleaseformulationoftheinsect
growthregulatormethopreneinbriquetformOnebriquet10
gcontaining4aipervaseyieldedexcellentcontrolforover
158daysTemephosandchlorpyrifosalsowerehighly
effectivefor14and54daysrespectivelywhenappliedatthe
rateof02lbacrein100galofsprayAtthesehighvolume
ratesitisimpossibletotreatheavymosquitobreedingsitesat
RoseHillsMemorialParkwiththeequipmentandmanpower
athandespeciallyaftermajornationalholidayssuchasEaster
andMemorialDaywhen6070ofthegravesitesarevisited

Thefollowingstudiesthereforewereinitiatedtodeter
minetheweeklyvisitationratetheneededmanhouracreef
fortrequiredtoinvertvaseswhenwiltedflowerswereremoved
onaweeklybasistodevelopthemostpracticalchemicalap
plicationmethodsandratestoincreasecapabilityandeffic
iencyofavailableequipmentandpersonnelandtostudytim
ingandfrequencyofchemicalapplicationsforoptimum
results

METHODSANDMATERIALSSourceReductionIn

ordertodeterminethefeasibilityofutilizingsourcereduction
asameansofmosquitolarvalcontrolinflowervasesinceme
teryplots9lawnsinRoseHillsMemorialParkwereselected
invariouslocationsrepresentingoldandnewsectionsandflat
andhillyterrainTheselawnsJapaneseUrnGardensTerrace
ofLightTerraceofFaithMemorialChapelGardensPine
woodUrnGardensLakesideGardensVeteransMemorial
IveyLawnandSkyviewLawncovering26acresinallwitha
totalof5712flowervasesAtthebeginningofthestudyon
March111977allthevasesintheseselectedlawnswere
countedandinvertedEveryweekthereafteraftercounting
thevasescontainingflowerswiltedflowerswereremovedand
vaseswithoutflowerswereemptiedandinvertedOneach

TThesestudies wereconductedincooperationwithRosehills
MemorialParkWhittierCaliforniaandtheSoutheastMosquito
AbatementDistrictSouthGateCaliforniaTheassistanceofFrank
PelsueDrJackHazelriggDonFlissandJoeHernandezwasgreatly
appreciated

MSMullaHADarwazehandMSDhillon

UniversityofCalifornia
DepartmentofEntomologyRiversideCalifornia92521
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countingdayrecordswerekeptindicatingthenumberof
flowersremainingandtimerequiredmanhourstoremove
wiltedflowersandinverttheemptiedvases

ChemicalControlPresentlyaHardieSprayRigisutilized
formosquitolarvicidingoperationdelivering100galof
sprayacrethrough10SpraySystemJetnozzlessize8004at
aspeedof4mphand5055psiofpressureyieldinga12ft
swathInordertoreducethevolumeofsprayfromthecur
rent100galacreratethesprayrigwasfittedwithsmallersize
nozzlesandcalibratedatvariousspeedsataconstantpressure
of50psiTable2

Twotestswereconductedinwhich2speedsoftravelwere
employedInthefirsttest10TJet8002nozzleswereutilized
toapplychlorpyrifosattherateof02lbin85galacreof
sprayNinetysixozofchlorpyrifosEC2weremixedwith
615galsofwatertreating725acresataspeedof5mphAt
thisspeeditwasdifficulttomanuverthesprayrigtoavoid
runningintofreshlyduggravestreesandvaseswithfresh
flowersThereforethesecondapplicationwasappliedata
speedof4mphwhilepressurenozzlesandswathwidthwere
keptunchangedThirtytwoozofchlorpyrifosEC4were
mixedwith67galsofwaterand105galofsprayat02lb
acreofchlorpyrifoswereappliedtreating52acres

Priortotreatmentandatintervalsthereafter30vasesin
eachtreatedareaandthecheckwereinspectedforlarval
breedingdensityandthenumbersoflarvaeandpupaepresent
ineachvasewerecountedandrecorded

RESULTSANDDISCUSSIONSourceReductionData

obtainedduringthesestudiesMarch1977January1978indi
catedthatmosquitobreedingpreventioninneglectedflower
vasescouldbeachievedsuccessfullyatRoseHillsMemorial
Parkduringthoseperiodsoftheyearwhenvisitationratesare
low46 byinvertingthevasesafterremovingwiltedflow
ers

AsshowninTable1invertingthevasesafterremovalof
wiltedflowersduringtheyearexcludingmajorholidaysdoes
notrequireagreatdealoftimeandmanpowerThisfeatcan
beachievedontheaverageattherateof05manhourper
acre

Invertingthevaseshoweverwasnotfeasibleduringmajor
nationalholidayswhenvisitationratewasextremelyhighin
thoseperiodsitrequiredagreatdealoftimeandmanpower

notavailableinsuchanextensivedevelopmentTheseholidays
includeMemorialDayEasterandChristmaswhen6959and
45ofthegraveswerevisitedTable1

ChemicalControlInlightofthesefindings13chemical
applicationsyearusing02lbofchlorpyrifosinabout10gal
acreofspraywouldproduceexcellentmosquitolarvalcontrol
forthemostoftheyearprovidedthatnewlyusedvasesare
turnedwhenwiltedflowersareremovedaftereachtreatment

Frequencyofchemicalapplicationsduringtheyear
dependslargelyonclimaticconditionssuchasrainandcold
temperatureUndertheseconditionsnotreatmentisneces
saryduetotheslowdevelopmentofmosquitolarvaeinthe
neglectedvasesandlackofadultactivityandovipositionin



Table1DeterminationofweeklyvisitationratesandtimerequiredtoremovewiltedflowersfromvasesatRoseHills
MemorialParkMarch1977January1978

JUrns TFaith MChapel TLight Lakeside IveyVetsSkyview

Holiday 269 781

April181977
Easter

May161977
MothersDay
June61977
MemorialDay
June271977
FathersDay
July81977 31 9

IndependenceDay
Dec21977 45

ThanksgivingDay

Jan91978 65

ChristmasandNewYearsDay

67 35 72

53 14 39

100 46 55

48 20 39

20

16 16

30 50

51

21

50

23

19

23

35

aWiltedflowerswereremoved710daysaftertheholiday46arevisitedweeklyexcludingholidays
bNoof vasesinthearea

cHeavyrainCountswereinterruptedseveraltimesoveraperiodoftwoweeks

Table2CalibrateddischargeratesofRoseHillsMemorial
GardensHardieSprayRig

Dischargerategalacreat
TJet Pressure indicatedspeedmph
Nozzle psi 4 5 6

8001 50 49 39 32

8002 50 105 85 70

8003 50 180 143 118

theareaForefficientandlonglastingchemicalapplication
grassshouldbecutandwiltedflowersshouldberemovedprior
totreatmenttoallowbetterpenetrationofthechemicalinto
thevasesAsindicatedinearlierreportsbyMullaetal1970
andMcNeiletal1968chlorpyrifoswasfoundtobehighly
effectiveandquiteresidualinpollutedwaterspreventingmos
quitolarvalbreedingformorethan60daysThereforeatreat
mentimmediatelyafterremovalofwiltedflowersafterthe
majorholidayswheninvertingofvasesisnotfeasiblewill
yieldadequatemosquitolarvalcontroluntilthefollowingholi
daywhenanothertreatmentwillberequired

ThesmallTJetnozzlesNo8001werefoundimpractical
forlarvicidingpurposesusingtheHardieSprayRigavailableat
RoseHillsMemorialParkDischargefromthenozzleswasina
mistformandwasobserveddriftingfromtargetareaHow
evernomistwasobservedwith8002and8003nozzlesde

Percentsitesvisitedatindicatedlocations

248 410 3104 866

135

55

22

68

27

17

22

48

61

36

92

29

16

26

40

Avg Manhouracre

59 13

31 06

69 115

31 06

19 04

c25

45

livering105and18galacrerespectivelyataspeedof4mph
Table2Atthesedischargeratesonesprayerloadisenough
totreat510acrescomparedto510loadswiththeoldset
upAttheseratesmoreacreagecanbetreateddailyresulting
inamoreefficientmosquitocontroloperationAllmosquito
breedingsitescouldbetreatedinafewdayscomparedto
monthsasrequiredfortheoldsetupThenewmodeofopera
tionprovidesforgreatsavingsintimeandeffort

Inbothtestschlorpyrifosyieldedexcellentcontrolofmos
quitolarvaeattherateof021bin8510galacreofsprayfor
over42daysTable34Forsafetypurposesaspreviously
mentionedthevehicularspeedshouldnotexceed4mphIn
additionatthisspeedbettercoverageandpenetrationwith
thespraywasachievedintargetareasnearhazardousspots
suchastreeshedgesflowerbedsandfreshlyduggravesThe
operatorcouldmaneuverthesprayerascloseaspossibleto
theseareaswithease

SUMMARYANDCONCLUSIONSDatapresentedhere
indicateagoodpossiblityforinstitutinganeffectivemosquito
preventionandcontrolprogramatRoseHillsMemorialPark
andothercemeteriesSourcereductioninvertingvasesafter
flowerremovalshouldbepracticedroutinelybetweenmajor
holidayswhenvisitationratesarelowLarvicidesshouldbe
appliedoccasionallyespeciallyafterEasterandMemorialdays
inAprilandJunesoonafterflowerremovalInsteepterrain
whereinvertingvasesisstrenuousandchemicalapplicationis
difficultmethoprenebriquetscouldbeutilizedbyplacing
11briquet510gcontaining4aipervaseuponremoval
ofwiltedflowers



MOSQUITOCONTROLINVESTIGATIONSINANURBANCEMETERY

INTRODUCTIONCemeterieslocatedinthemetropolitan
areasofCaliforniaaredevelopedextensivelyeachwithalarge
numberofgravesitescoveringvastareasadjoiningpopulated
centersIntheLosAngelesareamostofthegravesitesarepro
videdwith1qtsizeflowervasesandthesevasesifnotemp
tiedandturnedoverafterremovalofwiltedflowerswillhar
borlargenumbersofmosquitolarvaeSuchheavybreedingof
mosquitoescreatesapotentialpestandhealthprobleminthe
neighboringcommunities

SeveralmethodsofcontrolwereevaluatedbyKelly1941
Aarons1948Shanafelt1969andLewisandChristensen
1973Someofthesemeasuresareeffectiveinsmall50100
acrescemeteriesbuttheyarecostlyorimpracticaltoutilize
inlargeareassuchasRoseHillsMemorialParkinWhittier
LosAngelesCountyCaliforniawhichcoverssome2700
acres

RecentlystudiesreportedbyMullaetal1977revealed
thatmosquitolarvalcontrolcouldbeachievedinlargeceme
teriesbyutilizingaslowreleaseformulationoftheinsect
growthregulatormethopreneinbriquetformOnebriquet10
gcontaining4aipervaseyieldedexcellentcontrolforover
158daysTemephosandchlorpyrifosalsowerehighly
effectivefor14and54daysrespectivelywhenappliedatthe
rateof02lbacrein100galofsprayAtthesehighvolume
ratesitisimpossibletotreatheavymosquitobreedingsitesat
RoseHillsMemorialParkwiththeequipmentandmanpower
athandespeciallyaftermajornationalholidayssuchasEaster
andMemorialDaywhen6070ofthegravesitesarevisited

Thefollowingstudiesthereforewereinitiatedtodeter
minetheweeklyvisitationratetheneededmanhouracreef
fortrequiredtoinvertvaseswhenwiltedflowerswereremoved
onaweeklybasistodevelopthemostpracticalchemicalap
plicationmethodsandratestoincreasecapabilityandeffic
iencyofavailableequipmentandpersonnelandtostudytim
ingandfrequencyofchemicalapplicationsforoptimum
results

METHODSANDMATERIALSSourceReductionIn
ordertodeterminethefeasibilityofutilizingsourcereduction
asameansofmosquitolarvalcontrolinflowervasesinceme
teryplots9lawnsinRoseHillsMemorialParkwereselected
invariouslocationsrepresentingoldandnewsectionsandflat
andhillyterrainTheselawnsJapaneseUrnGardensTerrace
ofLightTerraceofFaithMemorialChapelGardensPine
woodUrnGardensLakesideGardensVeteransMemorial
IveyLawnandSkyviewLawncovering26acresinallwith a

totalof5712flowervasesAtthebeginningofthestudyon
March111977allthevasesintheseselectedlawns were

countedandinvertedEveryweekthereafteraftercounting
thevasescontainingflowerswiltedflowers wereremovedand

vaseswithoutflowerswereemptiedandinvertedOneach

Thesestudies wereconductedincooperationwithRosehills
MemorialParkWhittierCaliforniaandtheSoutheastMosquito
AbatementDistrictSouthGateCaliforniaTheassistanceofFrank
PclsueDrJackHazclriggDonFlissandJoeHernandezwasgreatly
appreciated

MSMullaHADarwazehandMSDhillon

UniversityofCalifornia
DepartmentofEntomologyRiversideCalifornia92521
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countingdayrecordswerekeptindicatingthenumberof
flowersremainingandtimerequiredmanhourstoremove
wiltedflowersandinverttheemptiedvases

ChemicalControlPresentlyaHardieSprayRigisutilized
formosquitolarvicidingoperationdelivering100galof
sprayacrethrough10SpraySystemJetnozzlessize8004at
aspeedof4mphand5055psiofpressureyieldinga12ft
swathInordertoreducethevolumeofsprayfromthecur
rent100galacreratethesprayrigwasfittedwithsmallersize
nozzlesandcalibratedatvariousspeedsataconstant pressure
of50psiTable2

Twotestswereconductedinwhich2speedsoftravelwere
employedInthefirsttest10TJet8002nozzleswereutilized
toapplychlorpyrifosattherateof02lbin85galacreof
sprayNinetysixozofchlorpyrifosEC2weremixedwith
615galsofwatertreating725acresataspeedof5mphAt
thisspeeditwasdifficulttomanuverthesprayrigtoavoid
runningintofreshlyduggravestreesandvaseswithfresh
flowersThereforethesecondapplicationwasappliedata
speedof4mphwhilepressurenozzlesandswathwidthwere
keptunchangedThirtytwoozofchlorpyrifosEC4were
mixedwith67galsofwaterand105galofsprayat02lb
acreofchlorpyrifoswereappliedtreating52acres

Priortotreatmentandatintervalsthereafter30vasesin
eachtreatedareaandthecheckwereinspectedforlarval
breedingdensityandthenumbersoflarvaeandpupaepresent
ineachvasewerecountedandrecorded

RESULTSANDDISCUSSIONSourceReductionData
obtainedduringthesestudiesMarch1977January1978indi
catedthatmosquitobreedingpreventioninneglectedflower
vasescouldbeachievedsuccessfullyatRoseHillsMemorial
Parkduringthoseperiodsoftheyearwhenvisitationrates are

low46 byinvertingthevasesafterremovingwiltedflow
ers

AsshowninTable1invertingthevasesafterremovalof
wiltedflowersduringtheyearexcludingmajorholidaysdoes
notrequireagreatdealoftimeandmanpowerThisfeatcan
beachievedontheaverageattherateof05manhourper
acre

Invertingthevaseshoweverwasnotfeasibleduringmajor
nationalholidayswhenvisitationratewasextremelyhighin
thoseperiodsitrequiredagreatdealoftimeandmanpower
notavailableinsuchanextensivedevelopmentTheseholidays
includeMemorialDayEasterandChristmaswhen6959and
45ofthegraveswerevisitedTable1

ChemicalControlInlightofthesefindings13chemical
applicationsyearusing02lbofchlorpyrifosinabout10gal
acreofspraywouldproduceexcellentmosquitolarvalcontrol
forthemostoftheyearprovidedthatnewlyusedvasesare
turnedwhenwiltedflowersareremovedaftereachtreatment

Frequencyofchemicalapplicationsduringtheyear
dependslargelyonclimaticconditionssuchasrainandcold
temperatureUndertheseconditionsnotreatmentisneces
saryduetotheslowdevelopmentofmosquitolarvaeinthe
neglectedvasesandlackofadultactivityandovipositionin



URBANOPERATIONALSPRAYANDMANAGEMENTPROGRAMBYSOURCE

Oneofthemostimportantaspectsofamosquitocontrol
programistomaintainupdateandsupportasourceinven
toryThemagnitudeofsuchaninventorybecameevident
whenundertakenbytheSoutheastMosquitoAbatementDis
trictwhichhadbeenoperatingfor25yearswithazonepro
gramandallcontrolineachzonehavingbeentheresponsibil
ityofoneoperator

Thedifferenttypesofsourcesincludenaturalrivers
creeksAgriculturalwatertroughsdairydrainsirrigated
landsIndustrialloadingdockscoolingtowersvalveboxes
Domesticguttersswimmingpoolsfishpondsaircondition
ersThenumberandvarietyofthesetobefoundinaDistrict
comprising650sqmileswithapopulationinexcessof
3000000madeitnecessarytosetupareferencelogInsuch
ahighlyurbanizedareaRangeandTownshipmapswerenot
availableHighlydevelopedareasasLosAngelesCountydo
havestreetguideatlasessuchastheThomasBrosGuide
whicharecommerciallyavailableTheseareusuallydrawnon
ascaleof1inchto2800feetwitheachpagedividedintoPA
x114inchblocks36blockstoeachpageandcoveringapprox
imately16sqmiles

Uponcompletionoftheinventoryofsourcesbytypethe
Districtseparatedthetypesofsourceintosubtypeseg
DomesticswimmingpoolsfishpondsandwaterfallsEach
sourcewasthenpostedonlargewallchartsshowingtypesub
typeaddressandmapreferencenumberWallchartsarepar
ticularlyusefulforquickreferenceAllofthisinformationwas
thencompiledintobookformforfielduse

PersonneloftheDistrictarethenassignedspecificsource
typesandbyusingthefieldbooksinspectandsprayifneces
saryAttheconclusionofadaysworkeachsourcewasdated
onwallchartsThetypeofsourcewhichrequiresthemost
controlisgutterswhichcarriestherunofffromlawnwatering
Guttersaresowidespreaditisimpracticaltolisteachgutteras
asourceconsequentlyallarelistedasasinglesourceEigh
teenvehiclesareusedtosprayguttersEachvehicleisassigned
ablockof10sqmilesdailyforcontrolworkAttheendof
eachdaythatblockisthencolorflaggedonalargewallmap
Referencetorecordsofworkcompletedandworktobedone
isreadilyavailableColorflaggingreducesthechanceofdupli
cationTheaveragedistancepermonthofguttersprayingin
theSoutheastMosquitoAbatementDistrictis4500miles
Thisfigurerepresentsmilesactuallysprayed

ELGeveshausenJHSidesandFWPelsue

SoutheastMosquitoAbatementDistrict
9510SouthGarfieldAvenueSouthGateCalifornia90280
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Listingofoursourceinventoryisasfollows
1Natural

ARivers

BCreeks

CLakes

DFloodcontrolchannels

2Agricultural
APastures

BIrrigationandwasteditches
CWatertroughs

3Industrial

AWastepondsandsumps
BWasteditches

CValveboxes

DFirebarrels

ELoadingdocks
FApartmentdrains
GCoolanttowers

4Domestic

ASwimmingpools
BFishponds
CRoadsideditches
DOutfalls

EFreewaydrains
GGutters

HCatchbasins

Suchalistwillnotcovereverysourcetypebutdoesshow
themajorsourcesthatresultin99oftheservicerequestsre
ceivedbytheDistrictSourcesthatcausetheremaining1of
servicerequestsusuallynecessitateintensesurveyandinspec
tiontorootouttheorigin

Resultsofthisprogramareverypromisingafterthefirst
yearofoperationsThenumberofservicerequestshavebeen
reducedwhetherfromamoreintensivesprayprogramor
weatherconditionswearenotcertainFinaldetermination
oftheefficacyofthisprogramoverthepreviouszonetype
programwillbemadeafterathreetofiveyearprogramevalu
ationWhenmakingachangefromonetypeofprogramtoan
otheritisnecessarytoinvolveallofthefieldpersonnelandto
seektheirenthusiaticcooperationChangeinmanywayscan
leadtoenthusiasmintheperformanceoftheirdutiesIncon
clusionachangeinprogramemphasishasledtofewerservice
requestsincreasedworkperformanceperindividualareduc
tionintimebetweenreceivingaservicerequestandanswering
therequestandarrivingatasatisfactorysolutionorservice
levelforthecomplainant


