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MosquitoandVectorControl
AssociationofCalifornia

RussellEFontaine19141996

DrRussellEFontainewhopassedawaylate
lastyearwillberememberedforhislongtime
servicetopublichealthentomologyandtothestate
ofCaliforniaRusswasbornOctober91914in

CONFERENCEDEDICATION

January19throughJanuary221997

DEDICATIONOFTHE65ANNUALMVCACCONFERENCETO
RUSSELLEFONTAINE

BruceFEldridge

DirectorofMosquitoResearchProgram
UniversityofCaliforniaDavis

WorcesterMassachusettsandattendedschoolsthere
beforeenteringtheUniversityofTorontowherehe
receivedaBScinagriculturalsciencesin1939
RusswentontoobtainanMPHinepidemiology
andpublichealthfromtheUniversityofCalifornia
SchoolofPublicHealthin1953andaDScdegree
inmedicalentomologyandpublichealthfromTulare
in1959RussservedintheUSArmyduringWorld
WarIIandtheremetRichardPeterswithwhomhe
wouldlateraddressmanyCaliforniaproblemsin
mosquitobiologyandcontrolAfterthewarhe
servedasmedicalentomologistfortheUSArmyin
SeoulKorea19471948andanentomology
advisorfortheUSArmyCaribbeanCommandin
thePanamaCanalZone19481950Afterhis
servicewiththeArmyRusscametoCaliforniaand
wasaVectorControlAdvisorwiththeCalifornia

DepartmentofPublicHealthwhereheconducted
manystudiesandassessmentsofinsectbornedisease
problemsHeservedinthiscapacityuntil1958After
hisserviceinCaliforniaRussbeganaseriesof
overseasassignmentsinmedicalentomologyas
SeniorMalariaAdvisorinEthiopia19581960and
Regional MalariaAdvisorfor Latin America

19601964Theseassignmentswerefollowedbya
tourwiththeCentersforDiseaseControlinAtlanta
whereheservedasAssistantChiefoftheAedes

aegyptieradicationprogramIn1969Russtraveled
toGenevatoserveasScientistwiththeWorldHealth
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OrganizationFinallyin1976Russreturnedto
CaliforniatobecomeCoordinatoroftheUniversity
ofCaliforniaMosquitoResearchProgram He

servedinthiscapacityuntilhisretirementin1986
Russwillberememberedforhiswarm

personalityhisdrysenseofhumorandhisdignified
mannerThislatterqualityearnedforhimthe
nicknameTheSenator WhilehewasinCalifornia

Russcalleduponhisvastexperienceinpublichealth
entomologytoidentifyimportantproblemsfacedby
mosquitoabatementagenciesinCaliforniaandto

marshaladiverseUniversityofCaliforniafacultyto
addresstheseproblems

Russcareerwasonededicatedtoservicefor

publichealthonlocalnationalandinternational
frontsInrecognitionofthiscareerandtohismany
contributionstothestateofCaliforniathissixtyfifth
annualconferenceoftheMosquitoandVector
ControlAssociationofCaliforniaisdedicatedtohis

memory
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SANJOAQUINCOUNTYMULTISPECIESHABITATCONSERVATION
ANDOPENSPACEPLAN

The San Joaquin County Council of

Governmentshasbeenoverseeingpreparationofa
multispecies multihabitat multipurpose open

spacemanagementprogramforallofSanJoaquin
CountysinceJanuary1994 Theimpetusforthe
Plan arose from conflicts between proposed
developmentandhabitatlandsfortheSwainsons
hawk aspeciesprotected bythe California

EndangeredSpeciesActandtheSanJoaquinkitfox
aspeciesprotectedunderboththeCaliforniaand
FederalEndangeredSpeciesActs Inadditionto

thosespeciesSanJoaquinCountyishometo101
otherfishplantandwildlifespecieswhichare
affordedvaryingdegreesofprotectionunderthe
CaliforniaEnvironmentalQualityActtheCalifornia
EndangeredSpeciesActtheFederalEndangered
SpeciesActtheMigratoryBirdTreatyActandother
localstateandfederalregulations Becausethe

habitatsforthesespeciesspanmultiplejurisdictions
localjurisdictionsrecognizedtheneedforaregional
strategyformanagingopenspaceandenlistedtheaid
oftheSanJoaquinCountyCouncilofGovernments
tocoordinatetheeffort

TheresultingPlanacknowledgesthatthe
fragmentedapproachcurrentlybeingusedtomitigate
impactstospeciesonaprojectbyprojectbasisisnot
biologicallyreliabledoesnotmeetlongtermspecies
preservationgoalsfrequentlyresultsinproject
delaysandincreasesprojectcosts ThePlanwill

replacetheseprojectbyprojectreviewswithlegally
bindingagreementsfromstateandfederalagencies
topermitdevelopmentwithinidentifiedgrowth
areasinexchangeforthemanagementoflargetracts
oflandmanagedforspecieslocatedoutsideof
populationcenters The approach eliminates

redundantandcostlyprojectreviewsinfavorofan
openspacemasterplanprovidinglongtermspecies
protectionconservationofagriculturallandsa
streamlined permitting process and new

AmyLAugustine

SanJoaquinCountyCouncilofGovernments
6SouthElDoradoStSuite400

StocktonCA95202

opportunitiesforrecreationeducationfloodcontrol
andotherbeneficialopenspaceuses

Thisstreamlinedapproachtoopenspace
managementisexpectedtoreduceprojectcostsfor
privatedevelopmentinterestsandotheragencies
seekingcoverageunderthePlanforawiderangeof
activitiesincludingstateandlocaltransportation
projectsschoolexpansionsleveemaintenance
residentialcommercialandindustrialconstruction
and numerous other activities including the

conversionofvernalpoolgrasslandstoorchardsand
vineyardsAcostbenefitanalysiscompletedforthe
Plan indicates that costsavings for project
proponentstaxpayersandstateandfederalagencies
under the Plan could total approximately
318592500duringthe50yearlifeofthePlanIn
additionthePlanwillonlypurchaseeasementsfrom
willingsellersandwouldmakeavailableupto
160000000toprivatelandownersinterestedin
sellingeasementstomaintainlandforwildlife
LiabilityprotectionsareincludedinthePlanfor
landownerslocatednearpreservestoensurethat
agriculturalproductivityintheCountywillnotbe
adverselyimpacted

Throughouttheprocessrepresentativesfrom
conservationagriculturalbusinesslocalplanning
agenciestheCaliforniaDepartmentofFishand
GametheUSFishandWildlifeServicetheUS
ArmyCorpsofEngineersandotherpublicinterests
have participated in Plan preparation A

MemorandumofUnderstandingMOUoutlining
thegoalsandplanningprocessforthePlanwas
adoptedonOctober101994 Sincethattimea

biologicalanalysisaneconomicanalysisanda
habitatconservationplanhavebeencompletedThe
PlanwasapprovedonMarch241997bythe
HabitatPolicyAdvisoryCommitteeTheCouncilof
GovernmentsiscurrentlycoordinatingthefinalPlan
reviewthroughthelegaldepartmentsofthestateand
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federalregulatoryagencies TheCouncilof

Governmentsandthestateandfederalregulatory
agencieshavecommittedtocompletionofthe
planningprocessbyDecember311997

Atpresentthefollowingagencieshaveindicated
interestinparticipatinginthePlanonceformally
adopted Caltrans District10theSanJoaquin
CountyCouncilofGovernmentsEastBayMunicipal
UtilitiesDistrictStocktonEastWaterDistrictlocal
reclamationdistrictslocalschooldistrictstheSan
JoaquinAreaFloodControlAgencySouthSan
JoaquinIrrigationDistrictSanJoaquinCountyand
thecitiesofEscalonLathropLodiMantecaRipon
StocktonandTracy

ParticipationinthePlanisvoluntaryforboth
localagenciesandindividualsundertakingcovered
activities PreservesforthePlanareidentifiedby

descriptionratherthanbymappingtomaintain
privatepropertyrightsThePlanwillbefinanced
fromthecollectionofdevelopmentfeesstateand
federalmoniesleasesandresalesofpreservelands
andthesaleofconservationbankingcredits
CurrentlyproposedfeesunderthePlanare
750acreforlowervaluewildlifehabitatprimarily
orchardsandvineyardsand1500peracreforrow
andfieldcroplandsandnaturallandsincludingoak
woodlandscreeksandnativegrasslands Vernal

poolmitigationisanticipatedtocost30000peracre
forwettedsurfaceareaand5000peracrefor
uplandgrasslandsforanaveragecostof8000per
acre ThePlanwillbeimplementedbyajoint
powersauthoritycomposedofelectedofficialsfrom
theCountyandcitiesoptingtoadoptthePlan
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LEGISLATIVEPOLICYATEAMAPPROACH

Thepastfewyearshaveshownusthatinself
defensewemustbeactiveparticipantsinthe
legislativeprocess TheLegislativeCommittee
Committee oftheMosquitoandVectorControl

AssociationofCaliforniaAssociation hasbeen

workingtowardthedevelopmentofapolicythatwill
provideguidelinestoassisttheCommitteein
accomplishingourgoalsnowandinthefutureThe
policyhasevolvedoverthepastfewyearsasthe
Committeehasdiscoveredwhatworksandwhatdoes

notworkthroughtrialanderrorThepolicyformat
willallowtheLegislativeCommitteeandthe
AssociationBoardtomakechangesastheybecome
necessarywhileofferingcontinuitytotheCommittee
fromyeartoyearWehopetohavethispolicyin
placebytheendofthisyearIamgoingtogiveyou
anoverviewofhowthispolicywillworkifweall
worktogetherandmakeitateameffort

Thefirststepinthedevelopmentofthepolicy
wastoidentifytheobjectivesoftheLegislative
CommitteeWehavecomeupwithfive

1 Analysisofproposedlegislationastoits
impactonmosquitoandvectorcontrolpublichealth
andspecialdistricts

2 Keepingthe Associationmembership
informedaboutthosepiecesoflegislationthatcould
affectthemthroughouttheprocessfromproposalto
passageordefeat

3 Organizinggrassrootsletterwritingor
telephonecampaignstolobbyfororagainst
particularlyimportantlegislationmakingitsway
throughtheprocess

4Developingrelationshipswithourlegislators
theirstaffandconsultantsParticularlythosewho
authorlegislationthathasanimpactonourservices
andthosewhositonthecommitteesthathearsuch

bills

5 TobearesourcetotheAssociation

membershipandourelectedofficialstheirstaffand
consultantsToofferassistanceandmakecontactsas

frequentlyaspossibleTostayintouch

ElizabethAnnCline

FresnoWestsideMosquitoAbatementDistrict
PostOfficeBox125

FirebaughCalifornia93622

6556

OurnexttaskwastodeveloptheLegislative
TrackingsystemThisisthesystemthatweuseto
analyzeandtrackproposedlegislation

TheMosquitoandVectorControlAssociation
hasapaidLegislativeAdvocateorLobbyist Our

presentLegislativeAdvocateRalph Heim is

amazing Hereadseverypieceoflegislation
introducedeachyear and identifies proposed
legislationorbillsthatareofimportancetothis
Association Toassisthiminthiswehave

developedalistoftopicsthatareofimportancetous
Proposedlegislationthatfitsintothislistoftopicsor
thatheidentifiesasrelevantwouldbeincludedin
thebillsthathesendstotheCommitteeChair

Becauselegislatorsintroducenewbillsthroughout
theyeartheLegislativeAdvocatesendsbillstothe
Legislative Committee Chair continuously
throughouttheyearwithmostofthebillsbeing
receivedandanalyzedearlyTogiveyouanideaof
themagnitudeoftheLegislativeAdvocatesjob
therearethousandsofbillsintroducedintheState

LegislatureeveryyearAfterhereadsthemallhe
sendswelloveronehundredofthemtothe

LegislativeCommitteeforanalysisandtracking
TheCommitteeChairassignseachbilltoateam

oftwocommitteemembersforanalysisandtracking
TheChairmayalsosubmitbillstootherAssociation
committeesforreviewandanalysis

TheCommitteemeetsinearlytomidMarch
withtheLegislativeAdvocateandtheExecutive
DirectortoestablishtheAssociationpositiononall
billsreceivedtodateTheCommitteethenmeetsat

leastquarterlytodiscussnewlyreceivedbills
developmentsinbillsthatarebeingtrackedto
developorreviseAssociationpositionsonbillsand
toplananyactionneededtopromoteoropposebills
TheCommitteealsostaysinclosecontactwiththe
Chairinbetweenmeetingstoinsurethatthe
Associationpositionandactionsreflectthemost
recentamendmentstoeachbill
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Toassistthecommitteememberswiththe

tracking of their assigned bills the Chair

continuouslysendsamendedbillsandotherrelevant
informationreceivedfromtheLegislativeAdvocate
andothersourcestothecommitteemembers

WehavedevelopedaLegislativeAlertSystem
forkeepingtheAssociationmembershipinformed
aboutlegislativemattersinatimelyfashionMostof
youprobablyalreadyknowhowitworksWhenthe
Legislative Advocate makes a request that

informationbedistributedtothemembersorasksfor

grassrootstypeactionorwhentheLegislative
CommitteeChairdeterminesthatinformationshould

bedistributedtothemembershipthentheLegislative
ChairproducesaLegislativeAlert TheAlertis

forwardedviamodemtotheAssociationscentral

officeforimmediatedistributionbyfaxtoall
memberagencies

WhenLegislativeAlertsarereceivedbythe
memberagenciestheyshouldbedistributedtokey
personnelandtotheboardoftrusteesInthisway
allmembersareinformedandcanactorreact

accordingly
AnotherimportantaspectoftheLegislative

Tracking System isthe AssociationsOfficial

Position Whenwedistributeinformationtothe

membershipwerefertotheofficialpositionand
levelofprioritythathasbeenestablishedforeach
billThepositionsandtheirmeaningare

Supportweareinfavorofthepassageofthe
bill

Oppose wewanttoseethebilldefeated

Neutral wearenottakingapositiononthis
billbecauseitwouldhaveminimalaffectonour

memberagencies
Watch weareuncertainoftheaffectofthis

billandorweexpectthebilltobechanged
Veryoftenabillisintroducedasaspotbill A

spotbillisonethatisneverintendedtobepassedas
introducedInsteaditissimplytakingupspaceasa
viablebillthatcanbetotallyamendedtointroduce
legislationafterthenormaldateforintroducingbills
Thesebillsareofteneasilyidentifiedandwould
definitelybegivenawatchposition

ThePriorityLevelsindicatethetypeofaction
weintendtotakeoneachbillTheyare

Level1 WewillasktheLegislativeAdvocate
tolaunchafullblownlobbyeffortinaccordance
withourstatedposition

Level2 Importantbill Wewillaskthe

LegislativeAdvocatetoundertakeamodified
selectivelobbyeffortinaccordancewithour
position

Level3 Wecareenoughaboutthisbillto
takeapositionbutnotenoughtolobbyfororagainst
itWewillsimplyaskourLegislativeAdvocateto
draftaletterdeclaringourpositiontotheauthorand
otherinterestedparties

SoifwedesignateabillasaSupportLevel1
thatmeanswewillaskourLegislativeAdvocateto
lobbyvigorouslyforthisbillspassageAbillwitha
positionofOpposeLevel3wouldonlywarrant
letterstotheauthorofthebillandotherinterested

partiesstatingouropposition
Thefinalstepinthedevelopmentofthe

LegislativePolicywastoestablishwhowouldbe
responsibleforcarryingitout Thefinalwritten

policywillsummarizetheresponsibilitiesofeachof
theprincipalplayersasIhavedescribedthemtoyou
Thoseresponsiblepartieswillbe

TheLegislativeCommittee
TheLegislativeCommitteeChair
TheLegislativeAdvocate
TheExecutiveDirectoroftheAssociation

ThememberagenciesoftheAssociation

There are several other vital areas of

responsibilityincludedinthepolicywhichshouldbe
mentioned ThepolicydesignatestheExecutive
Director as the official spokesman for the

Association Sharedresponsibilityisgiventothe
LegislativeChairtheLegislativeAdvocateandthe
Executive Director for establishing legislative
contactstestifyingbeforetheLegislatureandits
committeesanddevelopingbillstobeintroducedon
theAssociationsbehalf

ThisLegislativeTrackingSystemandPolicy
willbereviewedbytheWaysandMeansCommittee
andthentheAssociationMembership

Onceitbecomesanestablishedpolicyforthe
Associationitwillcertainlybesubjecttorevisionin
ordertoadapttothelegislativeclimateoftheday
Ourhopeisthatthispolicywillserveasamodelfor
othergroupswithsimilarneedsandprovidethe
guidelinesthattheMosquitoandVectorControl
AssociationofCaliforniawillneedtokeepusahead
ofthegameinCaliforniapoliticsintothefuture
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THEAEDESOCHLEROTATUSDORSALISGROUPINNORTH
AMERICA

TheAedes Ochlerotatus dorsalis group

consistsofninespecieswhicharecharacterizedby
basalandapicalbandingofthetarsiThreeofthe
fourspeciesfoundinNorthAmericaarecommonin
thewesternUnitedStatesandallfourhavebeen
implicatedasvectorsorpotentialvectorsofwestern
equineencephalomyelitisvirusReeves1990Aedes
campestrisDyar Knabisararemosquitofound
throughouttheGreatBasinandasfarnorthasthe
HudsonBayAedesmelanimonDyarisacommon
mosquitofoundinirrigatedareasthroughoutthe
CentralValleyofCaliforniaandmuchoftheGreat
BasinAedesdorsalisMeigenisawidespread
mosquitothatiscommonlyfoundinfreshoralkaline
waterthroughoutwesternNorthAmerica In

additiontherehasbeenanintrusionintobrackish
wateronthePacificCoastAedescanadensis

TheobaldisfoundintheeasternUnitedStatesand
throughoutmuchofCanada

WiththeexceptionofAecanadensisaccurate
identificationofthesemosquitoesisdifficultand
someofthecharactersusedinidentificationmaynot
bereliableAdultfemalesaregenerallydistinguished
bythescalingpatternofthewingsThesescalescan

JohnEGimnigandBruceFEldridge

DepartmentofEntomology
UniversityofCalifornia

DavisCA95616

65710

ABSTRACT

TheAedesOchlerotatusdorsalisgroupwasexaminedforgeneticandmorphologicalvariationwithinand
amongspeciesOfeighteenlociexaminedthreewerediagnosticforallfourmembersofthedorsalisgroupthat
arepresentinwesternNorthAmericaAtleastninelociwerediagnosticforeachpairofspecieswithinthedorsalis
groupTherewaslittleintraspecificvariationinbothAemelanimonandAedorsalisCoastalandinlandformsof
AedorsaliswereessentiallyidenticalintheirallozymepatternsAnexaminationofwingscalepatternsrevealed
considerablevariationwithinandamongallthreespeciesThewingsofAemelanimonspecimenswereessentially
completelydarkscaledwhereasthewingsofAecampestrisspecimenswerenearlyallpalescaledThewingsof
AedorsaliswereextremelyvariableCoastalspecimenstendedtobemostlydarkscaledwhileinlandspecimens
tendedtobemostlypalescaledScalingpatternsoftheabdominaltergitesprovedtobereliableinseparatingadult
femalesofAemelanimonfromthoseofAedorsalisendAecampestrisCoastalfemalesofAedorsaliswere
easilydistinguishedfromAecampestrisbythescalingpatternonthewingsHoweverinlandAedorsaliswere
essentiallyindistinguishablefromAecampestrisLarvalspecimensofAemelanimoncouldbeidentifiedbyseta
1MbeingmuchshorterthantheantennawhereasitisequaltoorlongerthantheantennainbothAedorsalis
andAemelanimonLarvaeofAedorsaliscouldbeseparatedfromAecampestrisbythebranchingpatternofthe
seta5Candthedetachedpectenspines

easilyberubbedoffthereforemaynotbeareliable
characterexceptinthecaseofnewlyemerged
females Also there has been considerable

morphologicalvariationobservedinatleastone
memberofthisgroupAedesdorsalishasoftenbeen
describedashavingacoastalformandaninland
formwhichdifferintheshapeofthecombscales
Bohart1956andthedistributionofdarkscaleson
thewingsChapman Grodhaus1963Coquillett
1906suggestedthatthecoastalformisdistinct
fromtheinlandformandgaveitthespecificname
oflativittatusInadditiontherehavebeenreports
ofamelanisticformwithinthecoastalpopulations
ofAedorsalisChapman Grodhaus1963Bohart

Washino1978TheseadultsresembleAe
melanimonbuttheassociatedlarvalskinswere
identifiedasAedorsalisIdentificationoflarvaeis

alsodifficultandsomecharactersmaybemore
variablethanfirstbelieved Theconsiderable

morphologicalvariationsuggeststhepresenceof
crypticspecieswhichwouldfurthercomplicate
speciesidentificationUntilreliableidentifications
canbemadevirusvectorrelationshipsamongthese
mosquitoeswillremainindoubt
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Anexcellenttoolforstudyingthetaxonomyand
systematics of an organism is allozyme
electrophoresisBiochemicalandmolecularmethods
canbeusedto 1aidinidentificationand
determinegeographicdistribution2determinethe
amountofgeneflowbetweenpopulations3help
explainvariationinvectorcompetenceand4aid
inthereconstructionofphylogeniesandevolutionary
historiesBiochemicalmethodsprovideameansto
clarify species identification and phylogeny
reconstructionofthedorsalisgroupThereforethe
specificaimsofthisstudywere1todetermine
morphologicalandbiochemicalcharactersforthe

separationofthemembersofthedorsalisgroup
presentinCaliforniaand2todeterminethedegree
ofgeneflowamongthecoastalandinland
populationsofAedorsalis

MATERIALSANDMETHODS

Mosquitoes were collected by various

individualsasfourthinstarsorpupaeusingdippers
andaquaticnetsCollectinglocalitiesofAe
dorsalisAemelanimonandAecampestrisare
showninFig1Aedescanadensiswascollected
fromnorthernIndianaThespecimenswerebrought
backtothelaboratoryandrearedtoadulthoodUpon
emergenceadultswereidentifiedandstoredinBio

FreezeVialsCostarCorporationCambridgeMA
at70Cuntilthespecimenswereusedfor
electrophoresisMosquitoeswerethenhomogenized
and proteins separated by polyacrylamide
electrophoresisona6slabgelmatrixThe
specimenswereassayedforeighteenlociusing
standardhistochemicalstainingtechniquesSteiner
andJoslyn1979

Some morphological characters used to

distinguishAecampestrisAedorsalisandAe
melanimonwerealsoexamined Tentotwenty
specimens from each collection were reared

individuallyforvouchermaterial In some

populationsmosquitoeswerecollectedasadult
femalesandallowedtobloodfeedanddepositeggs
Theeggswerehatchedandrearedtoadulthood
Larvaemalegenetaliaandadultfemaleswere
obtainedfromeachisofemalelineThespecimens
wereexaminedforvariationinwingandabdominal
scalepatternsintheadultfemalesandsetalcounts
forthelarvaeCharacterswerechosenbasedupon
thosefoundintheliteratureanddichotomouskeys
thathavebeenusedtoidentifythesemosquitoes

RESULTSANDDISCUSSION

Oftheeighteenallozymelociexaminedinthis
studythreewerediagnosticforallfourmembersof
thedorsalisgroupCriteriafordiagnosticlociwere
baseduponthemethodsofAyala Powell1972
Inadditionatleast9lociwerecapableof
distinguishingeachspeciespairAedesmelanimon
andAecanadensiswereverydistinctwith13loci
beingdiagnosticforthisspeciespairWhileAe
dorsalisAemelanimonandAecampestrisarevery
similarinexternalmorphologytheseresultsindicate
thatallfourmembersofthedorsalisgroupinNorth
Americaaregeneticallyverydistinct

Nodiagnosticlociwerefoundtoseparatecoastal
versusinlandpopulationsofAedorsalisIn
additiontherewaslittleornopopulationstructuring
according to geographic location The only
populationwhichwassomewhatdistinctfromall
otherwastheSaltonSeapopulationHoweverall
otherinlandpopulationsweregeneticallyvery
similartocoastalpopulationsChapman Grodhaus

1963andBohart Washino1978havedescribed
melanisticformsofAe dorsalisin coastal

CaliforniaCoquillett1906consideredthiscoastal
formtobeaseparatespeciesAeiativittatus
althoughthiswaslatersynonomizedwithAe
dorsalisThegeneticdatashowlittleornoevidence
ofrestrictedgeneflowordifferentiationamong
populationsofdorsalisThiswouldconfirmthat
AeiativittatusshouldremainasynonymofAe
dorsalis

An examination ofwing scalevariation

confirmsthatcoastalpopulationsofAedorsalistend
tobedarkerthaninlandpopulationsInland
populationshavepalescalesovermostofthecosta
whereascoastalpopulationsgenerallyhavemore
darkscalesthanpalescalesInsomecoastal
specimensthewingsarecompletelydarkscaled
Accordingtothecurrenttaxonomicstatusofthese
mosquitoesthesespecimensshouldbeconsideredto
beAemelanimonHowevertheallozymeanalysis
indicatethatAemelanimonwasfoundalongthe
coastinonlyonelocationBolinasCAItwas
collectedalongwithafewspecimensofAedorsalis
fromwhichitwaseasilydistinguishedAedes
dorsaliscouldbeseparatedfromAecampestrisby
theR4sveinbeingmostlydarkscaledinAe
dorsalisandmostlypalescaledinAecampestris
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Thescalingpatternoftheabdominalsegments
3fthesemosquitoesisamorereliablecharacterfor
theseparationofAedorsalisandAemelanimon
Bothmosquitoespossessadorsalstripeofpale
scalesbutAemelanimonhasmoredarkscaleson
theabdomenthanAedorsalisAedesdorsalishasa

smallpatchofdarkscalesoneithersideofthedorsal
stripeThispatchisusuallyintheshapeofa
rectangleoranovalIttendstobesmallerininland
specimensandmaybecompletelyabsentonsome
segmentsInAemelanimonthepatchislargerand
irregularinshapeandextendslaterallyand
posteriorlyTheabdomenofAecampestrisisalmost
completelycoveredwithpalescalesonmost
segmentsHoweverthischaractermaynotbeuseful
intheseparationofAecampestrisfromAedorsalis
astheabdomensresembleinlandAedorsalisin

manyspecimens
ThelarvaeofAedorsalisandAecampestris

canbeseparatedfromAemelanimonbythelength
ofmesonotalseta11MInAedorsalisseta1M

isaboutequalinlengthtotheantennawhereasin
AemelanimonitismuchshorterAedesdorsalis

andAecampestrisaredistinguishedbythedistal
pectenspinesbeingdetachedandheadhair5C
beingtriplebranchedinAecampestrisHowever
thesecharactersareknowntobevariableand

specimensexaminedinthepresentstudyexhibited
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Figure1LocationsofAedesdorsaliscirclesAemelanimondiamondsandAecampestrispopulations
examinedinpresentstudyThetwositesmarkedwithsquaresarelocationswheremorethanonespecieswas
collectedAedesdorsalisandAemelanimonwerecollectedfromtheContraCostaCAsiteandAedorsalis
AemelanimonandAecampestriswerecollectedfromtheFallonNVsite
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MOSQUITOCONTROLANDWATERFOWLHABITAT
ENHANCEMENTBYVEGETATIONMANIPULATIONANDWATER

MANAGEMENTATWOYEARSTUDY

DepartmentofEnvironmentalSciencePolicyandManagement
UniversityofCalifornia

BerkeleyCalifornia94720

ABSTRACT

Managementofwetlandsforthecontrolofmosquitoesandtheenhancementofwaterfowlhabitatare
sometimesviewedasincompatibleobjectivesThisresearchexaminedtheeffectsofburningordiscinginlarge
scaleplotsofsaltgrassDistichlisspicataonmosquitodensitiesandwaterfowlfoodresourcesoneandtwoyears
posttreatmentDryseasonburninganddiscingfollowedbyfloodingtopreventtheregrowthofsaltgrasslowered
populationsofthethreemostcommonmosquitoesatSuisunMarshAedesmelanimonCulextarsalisandCuliseta
inornataduringbothyearsBurningincreasedplantsandinvertebratesimportantinwaterfowldietsincludingbrass
buttonsCotulacoronopifoliaandChironomusstigmaterusmidgelarvaeChironomidaeThisresearch
demonstratesthatburninganddiscingcanachievelongtermcontrolofmosquitoesandenhancementofwaterfowl
habitat

Wetlandsarehighlyproductiveareasthatare
importantassourcesoffoodandhabitatforfishand
otherwildlifeUntilrecentlyhoweverthesevalues
werenotalwaysappreciatedorunderstoodand
manywetlandswereconvertedtoagriculturallandor
drainedformosquitocontrolInCaliforniaover95
ofthestateswetlandshavebeenlostorheavily
impactedMitschandGosselink1993Heitmeyeret
al1989

Wetlandhabitatshavereceivedincreasing
attention directed towards preservation and

increasingtheirproductivityforwaterfowlandother
wildlifeManagementofwetlandsforthecontrolof
mosquitoesandtheenhancementofwaterfowl
habitataresometimesviewedasincompatible
objectivesThisstudyexpandsuponworkbyBatzer
deSzalayandReshatSuisunMarshdesignedto
adaptpracticesthatarecommonlyusedtoenhance
waterfowlhabitatforpurposesofmosquitocontrol
BatzerandResh1992deSzalayandReshInpress

MATERIALSANDMETHODS

SiteDescriptionThestudieswereconductedat
theCaliforniaDepartmentofFishandGames

EricBSchlossbergandVincentHResh

651115

GrizzlyIslandWildlifeAreaGIWAinSuisun
MarshSolanoCoCAwhichislocatedinthe
SacramentoSanJoaquinRiverDeltaSuisunMarsh
contains135905hectaresofwetlandswithan

additional71659hectaresofbaysandsloughsandis
animportantmigratoryareaforwaterfowland
shorebirdsCaliforniaDepartmentofFishandGame
1987 Thisseasonallyfloodedbrackishwater
wetlandissubdividedintodikedcellsthemajorityof
whicharefloodedinlatesummeranddrawndownin

earlyspring SaltgrassDistichlisspicataand
pickleweedSalicorniavirginicaarethedominant
vegetationinmostwetlandcellsRollins1981
Threemajorspeciesofmosquitoesarefoundat
SuisunMarshAedesmelanimonCulextarsalisand
Culisetainornata

ExperimentalDesignFourexperimentalplots
wereconstructedinlargestandsofDspicataEach
plotconsistedoftworandomlyassignedtreatment
areas600mandanunmanipulatedcontrolarea
600m Inonetreatmentareaa5mwide

firebreakwascreatedaroundtheperimeterandthe
vegetationinsidethefirebreakwasburnedInthe
othertreatmentareathevegetationwasdiscedusing
tractorpulledmachineryThethirdareawasleft
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unmanipulatedandservedasthecontrol Discing

andburningwereconductedinmidSeptemberof
1994

Floodingbeganwithintwoweeksoftreatmentto
preventtheregrowthofsaltgrassandcreatelarge
areasofopenwaterThewetlandsremainedflooded
untiltheyweredrawndowninAprilof1995The
plotsremaineddryduringthesummerallowingnew
vegetationtocolonizetheplots InOctoberthe

pondswererefloodedtodepthsrangingfrom0to45
cm

SamplingMethods Mosquitolarvaewere
sampledwithadipsampler147mlFiftyrandom
dipsweretakenineachtreatmentareaandwere
pooledforasiteBecauseAemelanimoneggshatch
immediatelyafterfloodinganddeveloprapidlyinthe
warmwateroccurringatthebeginningofthe
floodingseasonwesampledourplotsevery57days
atthestartoftheseasonWecontinuedsamplingthe
plotseverytwotofourweeksthroughoutthe1994
95fieldseasonuntiltheplotsweredrawndownin
latespringandallowedtodryInOctoberof1995
theplotswereonceagainfloodedMosquitodips
weretakenweeklythroughOctoberandNovember
1995andtheneverytwotofourweeksuntilApril
1996 Otherinvertebratesweresampledusinga
benthiccoreranddframesweepnetandvegetative
regrowthaspercentcoverwasalsomeasured
duringthefirstandsecondyearsfollowingtreatment

StatisticalAnalysisOuranalysesfolloweda
repeated measures randomized block design
blockedbyplottheplotsweresampledmultiple
timesthroughouttheseasonandeachplotcontained
bothcontrolandtreatmentareasTheANOVAmodel

usedtoanalyzethedatahadtreatmentsasfixed
effectsandplotsasrandomeffects Dateplot
treatmentandinteractionsbetweenthesefactors
wereexaminedIftheANOVAmodelindicateda

significantdifferenceandtherewasnosignificant
interactionbetweendateandtreatmentthenTukeys
MultipleComparisontestswereusedtocomparethe
individualtreatmentsmeansaveragedovertheseason
Zar1984Iftherewasaninteractionbetweendate
andtreatmentthenboththeTukeysMultiple
Comparison test and Bonferroni Multiple
Comparisonprocedurewereusedtocomparethe
individualtreatmentmeansoneachdate The

smallestintervalfromthesetwotestswaschosenfor

comparisonbetweenthemeansoneachdateas
recommendedbyNeteretal1985

RESULTSANDDISCUSSION

Mosquitoes Duringthefirstyearfollowing
treatmentdensitiesofAemelanimonandCx
tarsalisweresignificantlylowerintheburnedand
discedareasthaninthecontrolTable1F
P0006F6847P002respectivelyANOVA
testNomosquitoeswereeverfoundintheburned
area InthediscedareaCsinornatawasnever

foundCxtarsaliswaspresentinonlyoneofthe
fourplotsononedateandAemelanimonwas
presentintwoofthefourplotsononlyonedate
WhilenoCsinornatamosquitoeswerefoundinthe
burnedordiscedtreatmentareasthedifferencefrom
controlwasstatisticallysignificantonlyearlyinthe
seasonwhendensitiesweregreaterthan01
mosquitoesperdipThiswasreflectedintheDate
Treatment interactionforCsinornatadensities

Table 1 P00001 ANOVA test P005

BonferonniMultipleComparisons
DuringthesecondyearfollowingtreatmentAe

melanimonCxtarsalisand Csinornatawere

foundinallthreetreatmentareasAemelanimon
hadlowerdensitiesinbothburnedanddiscedareas

Table1P0019ANOVAtestandCxtarsalis
densitiesweresignificantlylowerintheburnedareas
thaninthecontrolareasTable1P0038ANOVA
testCxtarsalisdensitiesalsoshowedasignificant
dateeffecthighdensitieswerefoundduringthefirst
threedateswithlowerdensitieslaterintheseason

F443P001ANOVAtestTherewasa
significant DateTreatment interaction for Cs

inornatadensitiesP001ANOVAtestthistime
Csinornatawaspresentatlowlevelsearlyinthe
seasonbutinFebruaryandMarchdensitiesincreased
significantlyinthecontrolareawhileremaininglow
intheburnedanddiscedareasTable1Bonferonni
MultipleComparisonsP005

OnepossiblecauseforthereductionofAe
melanimonduringthefirstyearwasthedestruction
oftheeggsthatwereovipositedinmoistsoilasthe
waterlevelrecededEggsmaybedestroyedduring
thediscingandburningprocessitselforby
desiccationcausedbytheremovalofthisprotective
vegetationlayer Otherstudieshaveshown

successfulreductionofAedesmosquitoeswith
vegetationburningWallaceetal1990deSzalayet
al1995

ReductionofCxtarsalisandCsinornatamay
havebeencausedbythelargeareasofopenwaterin



SPECIES CONTROL DISC BURN

YEARONE

Aemelanimon 0104t0038 0105 0088 0 0

Cxtarsalis 012 0026 0007t0066 0 0

Csinornata 0345 0121 0 t0t 0 0t

YEARTWO

Aemelanimon 0183 0034 0047 0027 006 t0029

Crtarsalis 0372 0988 0193 0055 003670012

Csinornata 086 0419 0197 0119 00175 0012
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theburnedanddiscedtreatmentareasOpenwater
discouragesovipositionby CxtarsalisandCs

inornataandexposesmosquitolarvaetowaveaction
andincreasedpredationBallingandResh1983In
ourstudyearlyfloodingofpondspreventedthe
regrowthofsaltgrassandcreatedopenwaterDuring
thefirstandsecondyeartheburnedanddiscedareas
hadhigherpercentopenwaterthanfoundinthe
controlplotsP0016ANOVAtestThiscontrasts
withsimilarexperimentsinwhichfloodingwasnot
conducteduntilsixweeksafterdiscingthisallowed
theregrowthofsaltgrassanddidnotreducemosquito
densitiesdeSzalayetal1995Thereforerapid
floodingisanimportantcomponentinthese
mosquitocontroltechniques

Table1Effectsofburninganddiscingsaltgrassonthemeannumbersofmosquitoesper
diptSEduringthefirstandsecondyearsposttreatment

SignificantdecreasefromcontroloverentireseasonP005 Significantdecrease
fromcontrolanddiscoverentireseasonP005
tDatetreatmentinteractionsignificantdecreasefromcontrolinNovemberDate
treatmentinteractionsignificantdecreasefromcontrolinFebruaryandMarch

OtherInvertebratesTwentysevenspeciesof
other invertebrates were collected and were

numericallydominatedbymidgelarvaewater
boatmencopepodsandostracods Densitiesof

Chironomus stigmaterus midge larvae

Chironomidaewerehigherinburnedareasthan
eitherthediscedorcontrolareasFP002
ANOVAtestandtherewasalsoasignificantdate

effectF1176P004ANOVAtestDensities
ofTrichocorixaverticalisCorixidaewerehigherin
discedareasthanthecontrolorburnedareas

FP00055ANOVAtest These

increasesareimportantforwaterfowlmanagement
becauseCstigmateruswasthedominantinvertebrate
consumedbywaterfowlatSuisunMarshBatzeret
al1993andChironomidaewerewidelyconsumed
bywaterfowlthroughoutCaliforniaEulissand
Grodhaus1987 ConnellyandChesemore1980
EulissandHarris1987AlthoughTverticaliswere

notheavilyconsumedatSuisunMarshBatzeretal
1993waterfowlinotherareasofCaliforniahave

beenfoundtoconsumetheminareaswithhigh
densitiesofTverticalisEulissetal1991

Otherspeciesthatincreasedduetotreatments
wereCricotopussylvestrisLimnophyesspand
Berosusingeminatus DensitiesofCricotopus
sylvestrisweresignificantlyhigheronthefirstdate
March71996inburnedareasthaninthedisced
andcontrolareasF578P004ANOVAtest
Limnophyessphadadifferentpatternmorewere
foundinbothburnedandcontrolareasthanindisced

areasP004ANOVAtest Berosusingeminatus
weremorenumerousinthediscedareathaninthe

burnedandcontrolareasoveralldatesF215

P00148ANOVAtest
Vegetation Afterthefirstyearofflooding

September1994April1995thepondsweredrawn
downpermittingnewvegetationtocolonizethe
burnedanddiscedareasincludingthefollowing
plantsthatareimportantinthedietsofwaterfowl
westernseapurslaneSesuviumverrucosumbrass
buttonsCotulacoronopifolia andalkalibulrush

Scirpusrobustus Rollins1981 Dave Feliz

CaliforniaDepartmentofFishandGamepers
commDuringthefirstyearthepercentcoverofC
coronopifoliawasstatisticallyhigherintheburned
areasthanthecontrolordiscedareasP001
ANOVAtest

Duringthesecondyearspeciesrichnesswas
higherintheburnedanddiscedareasthaninthe
controlareasF1506P00046ANOVAtest
Dspicatacoverwashighestinthecontrolareaand
lowestintheburnedareaAlthoughDspicatahad
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grownbackinpartsofthediscedareathepercent
coverwasstilllessthaninthecontrolP00002

ANOVAtest PercentcoverofSrobustuswas

higherintheburnedareasthaninthecontrolor
discedareasP00033ANOVAtestCoverofS
verrucosumwashigherintheburnthanthecontrol
areasP0025ANOVAtestP005TukeyCover
ofCcoronopifoliawashigherintheburnthanthe
controlareasatalpha01P0068ANOVAtest
P01Tukey

Inadditiontoreducingmosquitodensities
removalofvegetationcreatedshallowopenwater
areaswhichisimportantbecauseshallowwater
facilitatesfeedingbydabblingducksandismore
easilyobtainedbywetlandmanagersEulissetal
1991Inourstudydepthsof15to30cmwere
sufficienttocreatelargeareasofopenwaterinthe
treatmentareas

Managementimplications Whilecomplete
eliminationofpesticideusewouldbepreferredby
wildlifeagenciesamorepracticalgoalwouldbeto
reducegreatlytherequiredfrequencyandextentof
pesticideusagethroughcombinedvegetationand
water management Based on this research

vegetationandwatermanipulationcansubstantially
contribute to mosquito control at GIWA

Furthermorethesetechniquesneedonlybeapplied
toareasofhighmosquitopopulationusuallyfound
intransitionzonesByremovingemergentvegetation
inthetransitionzonetheareaofopenwateris
extendedfromthedeepmarshtothehigherdryareas
ieleveestherebyreducingmosquitohabitat

Insummaryburninganddiscingasperformed
inourstudywereeffectivefortwoyearspost
treatmentinreducingmosquitopopulationsandin
enhancingwaterfowlfoodresourcesCurrentlythe
CaliforniaDepartmentofFishandGameatGIWA
andtheSolanoCountyMosquitoAbatementDistrict
areworkingtogethertoimplementthesetechniques
atGIWA
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SURVEILLANCEFORMOSQUITOBORNEENCEPHALITISVIRUS
ACTIVITYANDHUMANDISEASEINCALIFORNIA1996

VickiLKramerMichaelSAscherBarryettEngeLuciaTHuiWilliamReisenDonaldAEliason
JieyanLinRobertAMurrayRobertEChiles

TheCaliforniaMosquitoBorneEncephalitis
Surveillance Program is a cooperative effort

conductedbytheCaliforniaDepartmentofHealth
ServicesDivisionofCommunicableDiseaseControl
theArbovirusResearchUnitoftheUniversityof
CaliforniaatDavistheMosquitoandVectorControl
AssociationofCalifornialocalmosquitoandvector
controlagencieslocalhealthdepartmentsphysicians
andveterinariansandotherinterestedpartiesThe
surveillanceprogramismultifacetedandincludes1
mosquitopopulationmonitoringandtestingforSt
LouisencephalitisSLEvirusandwesternequine
encephalomyelitis WEE virus2 serological
monitoringofsentinelchickensinareasofCalifornia
withhistoricalevidenceofencephalitisvirusactivity
3testingofdomesticanimalspeciesthatshow
clinicalsignsofpossibleSLEorWEEinfectionand
4serologicaltestingofpatientssufferingfromfever
neurologicalsymptomsandothersignsofviral
meningitisorencephalitis The1996surveillance

programbeganinAprilwiththedeploymentof
sentinelchickenflocks andthebeginningof
mosquitocollectiondatafortheadultmosquito
occurrencereportOnMay17thefirstof28weekly
bulletinsandadultmosquitoabundancereportswas
distributedtoallsurveillanceprogramparticipants
Positiveserologyandmosquitopoolresultswere
communicatedimmediatelytosubmittingagencies

HumanDiseaseSurveillance In199673

humanserumandorcerebrospinalfluidspecimens
from patients presenting symptoms ofviral

DivisionofCommunicableDiseaseControl

CaliforniaDepartmentofHealthServices
601North7thStreetMS486

POBox942732

SacramentoCA942347320

meningitisorencephalitisweretestedbythe
Departments Viral and Rickettsial Disease

LaboratoryVRDLforantibodiestoSLEandWEE
viruses NeitherelevatedIgMantibodynorafour
foldriseintotalantibodybetweenpairedserawas
observedinspecimensfromanyofthesuspect
patients

EquineandEmuSurveillanceAtotalof12
serumandbraintissuespecimensfromhorses
displayingneurologicalsignswassubmittedby
practicingCaliforniaveterinariansforarboviral
testingatVRDLin1996Noneofthesespecimens
waspositiveonarbovirusserologyorantigentesting
TheUnitedStatesDepartmentofAgriculture
Animal and Plant Health Inspection Service

USDAAPHISVeterinaryDiagnosticLaboratoryin
AmesIowaisolatedWEEfromanemufromOrland
GlennCountySerumandtissuewerecollectedfrom
theemuonJuly16

MosquitotestingTwentysevenlocalmosquito
controlagenciesthroughoutthestatesubmitteda
totalof98739mosquitoes2300poolsin1996
Table1Mosquitoeswerepooledandtestedfor
arbovirusesbyplaqueassayusingVerocellculture
Ofthese16poolswerepositiveforWEEandnone
forSLEPositiveCulextarsalispoolswerecollected
betweenJuly16andSeptember17inButte1Kern
3Lake1Sacramento3Sutter2andYolo
6Counties

ChickenSerosurveillanceIn1996atotalof
176sentinelchickenflockswasmaintainedby49

localmosquitoandvectorcontrolagenciesFifteen

ArbovirusResearchUnitCenterforVectorBorneDiseaseResearchSchoolofVeterinaryMedicine
UniversityofCaliforniaDavisCA95616

2

MosquitoandVectorControlAssociationofCaliforniaElkGroveCA95624
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oftheseflockswereinvolvedinarbovirusresearch

projectsconductedbytheArbovirusResearchUnitin
RiversideandImperialcounties Over18910
chickenseraweretestedforWEEandSLE Of

these195testedpositiveforWEETable2and40
werepositiveforSLETable3 Thefirst

seroconversionstoWEEweredetectedinsera

collectedfromKernandTularecountiesduringthe
weekofJune16andtoSLEinseracollectedfrom

LosAngelesCountyonJuly19 Locationsof

chickenflocksthatcontainedoneormorepositive
chickenin1996areshowninFigure1SLEactivity
wasconfinedtosouthernCaliforniaprimarilyinthe
irrigatedagriculturalandsaltmarshhabitatsof

ImperialandRiversideCountiesWEEactivitywas
foundinImperialCountyandthroughouttheCentral
ValleyfromKerntoTehamaCountySurveillance
effortsoutsideofCaliforniadetectedWEEin

JacksonCountyOregonandWashoeCounty
NevadaviatestingconductedbytheVRDL

MoreWEEactivitywasdetectedin1996thanin
199550flockswith195birdsseroconvertedin1996

versus29flockswith81birdsin1995SLEactivity

in1996waslessthanhalfoftheactivityrecorded
duringeachofthelastfouryears WEEandSLE

activity detected by the encephalitis virus

surveillanceprogramfrom19911996issummarized
inFigures2and3
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OWEE
SLE

WEE SLE

Counties 18 4

Flocks 50 17

Chickens 195 40

Figure1 SentinelchickenflockswithatleastoneseroconversiontoStLouisencephalitisSLEorwestern
equineencephalomyelitisWEEvirusCalifornia1996
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tarsalis19911996
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RESEARCHTOWARDSTHEDEVELOPMENTOFANENZYME

IMMUNOASSAYTODETECTARBOVIRUSANTIBODIES
INWILDBIRDS

WesternequineencephalomyelitisWEEand
StLouisencephalitisSLEvirusescontinuetobea
publichealthandveterinaryprobleminCalifornia
Earlyepidemiological studiesbyReevesand
Hammon1962identifiedwildbirdsinseveral
ordersasreservoirhostsintheenzootictransmission

cycleofbothvirusesAlthoughnotcriticaltovirus
maintenanceoramplificationchickenswerefound
tobeinfectedfrequentlyinendemicareasanda
sentinelchickensurveillanceprogramwasdesigned
tomonitortheintensityofenzootictransmission
AnenzymelinkedimmunosorbentassayEIAwas
developedtoallowtherapidsensitiveandcost
effectivedetectionofWEEandSLEantibodiesin

sentinelchickensReisenetal1993Howeverthis
assaywasnotusefulintestingserafromavarietyof
wildbirdspeciesbecauseofthespeciesspecific
antibodyrequirementsofthetestandtherealization
thatserumproteinsdifferwidelyamongbirdspecies

ThedetectionofantibodiestoWEEandSLEin
sera fromwildbirdscontinuestobeusefulin
surveillance and ecological studies on virus

persistenceandamplification Currentlythe
hemagglutinationinhibitiontestHIor plaque
reductionneutralizationtestPRNTareusedwidely

REChilesandWKReisen

ArbovirusResearchUnit

CenterforVectorborneDiseaseResearch

SchoolofVeterinaryMedicine
UniversityofCaliforniaDavis95616

ABSTRACT

Thehemagglutinationinhibitionandtheplaquereductionneutralizationtestsareusedwidelybecausethey
detectviralantibodiesinserafrommostvertebratespeciesHowever thesetestsaretimeconsumingand
expensiveConverselytheenzymelinkedimmunoassayEIAisasensitiveandrapidtechniquebutcurrentlyis
limitedbythespeciesspecificnatureofthedetectionantibodyinmostsystemsDuringattemptstodevelop
generalizedassaytodetectviralantibodiesinavarietyofwildbirdspeciesweevaluated3EIAprotocolswith
negativeorequivocalresultsAfourthEIAwhichusedapolyvalentdetectorantibodyinanindirectprotocol
currentlyisbeingdevelopedAfterthoroughevaluationthisEIAshoulddetectantibodiesagainstanyviral
antigenintheseraofCaliforniabirdspeciesThistestwillbeusefulinassessingtheseroprevalenceofantibodies
inwildbirdstofocusvectorcontrolmeasuresandresearchonvirustransmissionintimeandspace

todetectviralantibodiesinwildbirdseraGruwell
etal1988McLeanetal1988 TheHItestis

cumbersometimeconsumingandlacksspecificity
especiallyinlowtiteredserathatmayleadto
reportingfalsepositives ThePRNTtestisthe

sensitiveandspecificgoldstandardassaybutitis
expensiveandnotsuitedforgeneralusebecauseit
requiresvirusgrowthincellculturewithinBL3level
containmentfacilities

Theobjectiveofthepresentreportistodescribe
brieflyourresearcheffortstowardsthedevelopment
ofanEIAprotocolthatwilldetectantibodiesto
WEEandSLEvirusesinavarietyofwildbird
species

TESTPROCEDURES

652426

DefinitionsTheindirectimmunofluorescence

assayIFAandindirectEIAarethemostwidely
usedserologicalmethodsforthedetectionofviral
antibodyinvertebratesera Bothassaysare
consideredindirect becausethebindingofthe
primaryantibodytotheknownviralantigenis
detectedbyasecondantibodydirectedagainstthe
species that produced the primary antibody
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Thereforeindirecttestsbydefinitionarespecies
specificegtheprimaryantibodymaybeunknown
serafromchickensandthesecondaryantibody
antichickenantibodyraisedinrabbits The

secondaryantibodyhasattachedtoitthroughthe
conjugationprocessanenzymesuchashorseradish
peroxidaseColorisgeneratedquantitativelybythe
reactionofthesubstrateandtheenzymeconjugated
tothedetectorantibodyTheamountofconjugated
secondaryantibodyboundtotheprimaryantibodyis
measuredbytheamountofsubstratethattheenzyme
degradesThecolorchangeisquantifiedusingan
EIAplatereaderthatmeasureslightabsorptionof
solutionswithinindividualwells Asampleis
consideredpositivewhentheabsorbanceis2Xthe
opticaldensityofthenegativecontrolThismethod
currentlyisusedtodetectWEEandSLEantibodyin
chickenbloodspotsbytheEncephalitisVirus
SurveillanceEVSprogram

TestParameters Theoptimumincubation
timesandtemperaturesforeachtestsystemare
determinedlargelybytrialanderror Inour

laboratorywecoattheplatesovernightat4Cwith
tissuecultureantigendilutedincoatingbufferatpH
96Serumandconjugateincubationsarefor1hour
and30minutesrespectivelyat37CShortertimes
tendtoyieldlessaccurateresults Washing
proceduresalsoarecriticalbecauseitisimportant
thatallwellsaretreatedinexactlythesameway

Weusehorseradishperoxidaseasanenzyme
markerbecauseithashighactivitywiththechosen
substrateABTSthatproducesadarkgreencolor
reactionthatmaybeassessedinaBioTexEIA
readerat405NMwavelength Thechoiceof
enzymesubstratesystem islargelyamatterof
personalpreference Standardizationisthekeyto
goodEIAsand controls consistingofknown
negativeandpositiveserashouldbeusedoneach
plate InourlaboratorycrudeVerocelltissue
cultureviralantigensareinactivatedpriortouse
Activityoftheantigenisassessedbyachecker
boardtitration Antigentitrationiscarriedout
againstbothpositiveandnegativeseratodetermine
theantigendilutiongivingtheoptimumspecific
discriminationagainstthepositiveandnegativesera

EIAresultsareexpressedasabsorbancevalues
Therangeofbackgroundornegativecontrol
absorbance determinedfrom sera froman

uninfectedanimalAvalueindicativeofantibody
presenceisdeterminedfromserafromaknown

infectedanimal Samplesusuallyareclassifiedas
positiveiftheyare23Xthenegativecontrolvalue
andnegativeiftheyareatorbelowthisthreshold

ASSAYSEVALUATED

IndirectEIAOurfirstexperimentsevaluated
theindirectEIAusedtodetectWEEandSLE

antibodiesinsentinelchickensbytheEVSprogram
Table1 Unfortunatelythegoatantichicken
conjugated antibody did not cross react or

recognizeserafrompigeonsorhousesparrows
knowntohaveantibodiestoWEEandSLEviruses

ClearlyiftheanindirectEIAwasgoingtobeused
wewouldhavetodevelopabroadlyreactiveor
polyvalentdetectorantibody

BlockingEIA TheblockingEIAprotocolof
Halletal1995asmodifiedbyEDWalker
Michigan State University personal
communication measures quantitatively the

inhibitionofthemousemonoclonalviralantigen
reactionbypositiveserafromanyvertebratespecies
Table1 Halletal1995suggestedthata
thresholdof20inhibitionofmonoclonalbinding
wasindicativeofapositivereaction Therefore

positiveWEEorSLEseraofanyvertebratespecies
shouldinhibitbindingbetweenspecificmonoclonal
antibodyanditshomologousantigenHoweverour
availablemonoclonalswerenotstronglycompetitive
andthisproceduredidnotworkwellinourhands
Wedidnotseeconsistentandappreciableincrease
from0inhibitionfornegativeserawhenknown
positiveserumwastestedWhenwehadmarginal
successthedifferencefromthenegativecontrols
wasinsufficientandweconcludedthatthis
procedurewasnotadequateevenasascreening
assayusingavailablemonoclonals

ModifiedantigencaptureEIA Theantigen
captureEIAofTsaietal1987usesaFlavivirus
specificmonoclonalantibodytodetectaSLEviral
antigenineithervertebratetissuesormosquito
poolsInourmodificationofthisprocedureplates
initiallywerecoatedwithunknownbirdsera
followedbyaspecificWEEorSLEantigenTable
1 IftheunknownseracontainedspecificWEEor
SLEantibodythenthecapturedantigenshouldbe
detectedbyantivirusantibodyproducedinmice
Antibodyconjugatedwiththeenzymehorseradish
peroxidasemustbereactivewiththedetector
antibodybutnotwiththeunknownserausedtocoat
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theplateResultsusingthisprocedurewerevariable
Chickenspigeonshousesparrowsandhousefmches
gaveacceptableresultsbutothertaxasuchasblack
birdsdidnot Inadditionwewerenotableto
establishgoodagreementbetweentheHItitersin
known positive and negative bird sera and

absorbancevaluesinthisEIA

GenericindirectEIA Wehave contracted

withaBiotechcompanytoproduceapolyvalentIgG
inrabbitsfromtheseraofnormalwhitecrowned
sparrowsringneckeddovesdomesticducksand
chickens Hopefullythisantibodywillbebroadly
reactiveandcrossreactwithorrecognizesera
fromanywildbirdspeciesThisrabbitantibird
antibodywillbeaffmitypurifiedconjugatedwith
horseradishperoxidaseandbiotinylated This

reagentshouldovercomethespeciesspecificityin
thesecondordetectorantibodyintheindirect
procedurecurrentlyusedforchickensera When

completed this new procedure should detect

antibodiestoanyviralantigeninanybirdspecies
Thekeytoanygoodsurveillancesystemisrapid

andeconomicallaboratorytestingusingspecificand
sensitivemethodstoprovideaccurateresultsina
timelymannerComparedtotheHIandthePRNT
ournewEIA should beextremelyvaluablefor
rapidlyscreeninglargenumbersofwildbirdsera
frommixedspecies Serologicalmethodshave
played a useful role in the diagnosis and

epidemiologicalassessmentoftheencephalitidiesA
methodotherthanthemorecumbersomeHIforthe

largescalemonitoringofwildbirdseroprevalence
byfieldworkerswithoutBL3containmentisneeded
urgently
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HOSTSELECTIONBYCULEXTARSALISAROUNDTHEMARGINOF
THESALTONSEAINTHECOACHELLAVALLEY

HDLothropWKReisenandCHTempelis

ArbovirusResearchUnitCenterforVectorborneDiseaseResearchSchoolofVeterinaryMedicineUniversityof
CaliforniaDavisCA95616

ABSTRACT

TwoyearsofsamplingbloodengorgedCulextarsalisfromwalkinredboxesWIRBandCO2trapsresulted
indataindicatingapredominanceofpasseriformhostsWIRB65 CO56 followedbyrabbitsWIRB23
CO38 Remainingtaxaincludedunknownbirdsunknownmammalscaninesgalliformsandcolumbiforms

Knowledge of host selection by vector

mosquitoesiscriticaltounderstandingencephalitis
virusinfectionratesamongvertebratesaswellas
virusgeographicaldistribution Thesedataare

especiallyusefulinourstudiesofavianinfectionin
theCoachellaValleyThisisbecausethebirdfauna
isdiversebutoursamplingmethodologyisselective
forbirdspeciescollectedinmistnetsandground
trapsInformationonhostselectionbymosquitoes
inthedesertbiomeofsoutheasternCaliforniais

limitedtoGunstreametal1971whotestedblood
engorgedfemalescollectedbyNewJerseylighttraps
nearranchesinImperialCounty Thepurposeof
ourresearchwasto1surveythehostselection
patternsofCulextarsalisathabitatsalongthe
marginoftheSaltonSeaand2determineifthese
patternschangedovertimesimilartothoserecorded
intheCentralValleyReeves1971

MATERIALSANDMETHODS

Bloodengorgedfemaleswerecollectedfrom
February1995toOctober1996from5walkinred
boxesWIRBlocatedwithin150metersoftheshore

oftheSaltonSeaCObaitedCDCstyletrapswere
operatedneareachsiteasapartofaregularone
milesamplegridof63trapsBloodmealsfromCx
tarsaliswereidentifiedtoorderbyamicroprecipitin
testTempelis1975

SchoolofPublicHealthUniversityofCaliforniaBerkeleyCA94720

RESULTS

Thetotalnumberofbloodmealstestedfromall

sitesandmethodswas645101fromCO2trapsand
544fromWIRBs HostselectionbyCxtarsalis
collectedbythesemethodswassimilarwith56
passeriformbirdand38rabbitfromCOtrapsand
65passeriformbirdand23rabbitfromWIRBs

BasedonfemalescollectedfromWIRBsattwo

sitespasseriformbirdswerethemajorhost68
followedbyrabbits23 andunknownbirds
unknownmammalsandcanines3eachand
galliformandcolumbiformbirds 1 These

percentageswerestabletemporallywhenstatistically
relevant numbers ofengorged females were

collected

Thereappearedtobeaninterestingnegative
temporalrelationshipbetweenthepercentageof
restingfemalesthatwereengorgedandhostseeking
abundanceasmeasuredbyCO2trapThismaybe
theresultoffactorssuchasautogenyormosquito
avoidancebyintoleranthosts

Wepresentlyareconductingasurveyofbird
populationsaroundthemarginoftheSaltonSea
Although our collection methods favor

PasseriformesColumbiformesandGalliformesthey
dosampleroughlythesamehabitatsasthelocation
ofWIRBsThepredominanceofPasseriformesin
thesehabitatscouldexplainthehighproportionof
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passeriformbloodmealsinrestingCxtarsalisin
WIRBs

Questions to be addressed by statistical

examinationofthisdataandfurtherbirdserosurveys
include1DoesCxtarsalisactivelyseekaspecific
hostgroupordotheyopportunisticallyfeedonhosts
encounteredwithinspecifichabitatsand2Howdo
environmentalfactorssuchasvegetativeecotones
andtopographicalfeaturessuchaswaterways
influencethepatternsofhostselection
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VERTICALTRANSMISSIONOFWESTERN EQUINE
ENCEPHALOMYELITISVIRUSINAEDES DORSALIS

MOSQUITOESINCALIFORNIA

LauraDKramerWilliamKReisenVincentMMartinezandRobert EChiles

The first evidence of natural vertical

transmissionofwesternequineencephalomyelitis
virusWEEwasfoundbyFulhorstandassociates
1994whoisolatedthreestrainsofWEEfrom
Aedesdorsaliscollectedaslarvaefromasaltmarsh
inMorroBaySanLuisObispoCountyCalifornia
in1991and1992Howeverfurtherevidenceto
supportthehypothesisthatWEEcanbetransmitted
verticallybyAedorsalisislackingFieldstudies
conductedin19941995inMorroBayfailedto
produceanyWEEisolatesfrom1023poolsof
44089Aedorsaliscollectedasimmaturesand217
poolsof9961AedorsaliscollectedasadultsNo
WEEisolationsweremadefrom17othermosquito
speciesincludingCulextarsaliscollectedinMorro
Bay IncontrastWEEwasdemonstratedtobe
activeintheCoachellaValleyduring1995as
evidencedbyseroconversioninsentinelchickens
butviruswasnotisolatedfrom215poolsof9848
Aedorsalisandtwogroupsofatotaloften
sentinel rabbits upon which Ae dorsalis

predominantlyfeeddidnotproduceantibodyto
WEEThesedataindicatethatAedorsaliswasnot
involvedinWEEtransmissionineitherlocation
Thereforeweconductedaseriesoflaboratory
studiestoevaluatetheverticalandhorizontalvector
competenceofAedorsalisforWEE Field

collectedAedorsalisfromMorroBaywereintra
thoraciclyinoculatedwitheitherDAV3340or
DAV5875isolatedinMorroBayin1991and
1992respectively AsacontrolAedorsalis

femalesfromtheFtBakercolonyalong
establishedlaboratorycolonywereinoculatedwith
DAV5875Onehundredpercentoftheinoculated
parentswereinfectedandcontained10plaque

CenterforVectorBorneDiseaseResearch
SchoolofVeterinaryMedicine
UniversityofCaliforniaDavis

653031

formingunitsPFUpermosquitoatthetimeof
ovipositionNoneof141poolsof2166individual
progenywasinfectedwithDAV3340aswasnone
of276poolsof3713individualprogenywithDAV
5875 Similarlynoneof120poolsof1606
individualprogenyofcontrolAedorsaliscolony
mosquitoesinfectedwithDAV5875wasinfected
Thereforewewereunabletoachievevertical
transmissionofWEEinthelaboratory

ToevaluatehorizontaltransmissionofWEEAe
dorsalisrearedfromlarvaecollectedinMorroBay
werefedontenfolddilutionsofvirusonpledgets
soakedinamixtureofvirusdefibrinatedrabbit
blood25sucrose After11 daysextrinsic
incubationat25Cindividualmosquitoesweretested
fortheirabilitytotransmitvirususingtheinvitro
capillary transmission assay then frozen for

subsequentdeterminationofthemedianinfectious

doseIDTheIDforDAV3340was241og
PFUper01m1Followingfeedingon42and32
1ogPFUWEE31817 and4667
respectivelyinfectedAedorsalistransmittedvirus
perorally Thetransmissionratesincreasedwith

decreasingdosageandmosquitoeswhichfedonthe
highestconcentrationsofviruswellabovetheID50
wereunabletotransmitvirus TheIDfor
DAV5875was26PFUper01mlanendpointwas
notreached Only1205 ofAedorsalis

infectedwithhighconcentrationsofDAV5875
transmittedvirusperorallymosquitoesinfectedwith
lowerconcentrationsofvirusieclosertotheID50
werenottestedforabilitytotransmit Therefore
AedesdorsalisfromMorroBaywerecompetent
vectorsofsympatricstrainsofWEEbutfurther
studiesneedtobedonetoclarifythetrans
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missionresults

Wearecurrentlyintheprocessofsequencing
theE2portionoftheviralgenometodetermine
genetic relatedness between the vertically
transmittedisolatesfromMorroBayandtwoviral
strainsisolatedfromCxtarsalisintheCoachella
Valley

REFERENCESCITED

FulhorstCFHardyJLEldridgeBFPresserSB
ReevesWC1994Naturalverticaltransmission
ofwesternequineencephalomyelitisvirusin
mosquitoesScience263676678



1997ProcMosqandVectorControlAssocofCA 6532

TIMEOFHOSTSEEKINGBYCULEXTARSALIS
INTHECOACHELLAVALLEY

WilliamKReisenandHughDLothrop

ArbovirusResearchUnit

CenterforVectorBorneDiseaseResearch
SchoolofVeterinaryMedicine

UniversityofCalifornia
DavisCA95616

ABSTRACT

Atimesegregatedsamplerthatdivideda14hourcatchperiodinto onehourintervalsandwasbaitedwith
bottledCOgasreleasedattherateof10or05liters perminutewasoperatedbiweeklyattheDexOTexduck
clubonthenorthshoreoftheSaltonSeaRiversideCountyCaliforniafromMay1994throughNovember 1995

ThetrapwasoperatedonnightswithoutrainorexcessivewindTemperatureandrelativehumidity wererecorded
hourlybyatemperaturelogger Regardlessoftemperaturehumidityorpopulationrelativeabundancetotal
femalescollectedpertrapnightCulextarsalisCoquillettalwayscommencedhostseeking atsunsetcontinuedfor

13hoursdeclinedduringthemidnightandmorninghoursandthenceasedjustaftersunriseDuringAugustand
Septemberhostseekingcommencedatsunsetbutcontinuedatthe sameleveluntildawnperhapsindicatingthat
femaleswerenotabletoreadilylocatevertebratebloodmealhostsduringthistimeofthe yearwhenbird
abundancewaslowalongtheSaltonSeaThesedataindicatedthatadulticideswouldbe mosteffectiveifapplied
duringthefirst3hoursaftersunsetatimeperiodwhenthepotentialriskofencephalitisvirustransmission was

greatest
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TALEOFTWOSPECIESTHEINTERDEPENDENCEOFMOLECULAR
GENETICANDBIOLOGICALSTUDIESFORCHARACTERIZING

MEMBERSOFTHEANOPHELESQUADRIMACULATUSAND
ANOPHELESCRUCIANSSPECIESCOMPLEXES

CharacterizingtheroleofAnophelessibling
speciesasvectorsofmalariarequiresbothmolecular
geneticandecologicalstudies Manyapparent
morphological Anopheles mosquito species
includingAnophelesquadrimaculatustheprinciple
vectorofmalariaineasternNorthAmericaare
speciescomplexesandmoleculargenetictechniques
provide the methods for identifying and

characterizingspeciescomplexesanddistinguishing
siblingspeciesinecologicalstudies Fieldbased

biologicalandecologicalstudiesarerequiredbecause
biologicalandecologicaldifferencesbetweensibling
speciescausethemtodifferintheircapacityto
participateinthetransmissionofmalariaandother
mosquitobornepathogensFieldstudiesofspecies
complexesalsoprovidetheopportunitytostudyhow
closelyrelatedspeciescoexistandcanhelpto
elucidatemechanismsinvolvedintheevolutionof

mosquitoesandotherorganisms
Previousgeneticstudiesweretheframeworkfor

studyingthebiologyandecologyofsympatric
siblingAnquadrimaculatusspeciesinnorthern
Florida Inadditionweusedbiochemicaland

molecularmethodstoidentifymosquitoestospecies
becauseAnquadrimaculatussiblingspeciesarenot
distinguishableusingthecharactersincurrently
availabletaxonomickeysWhilesurveyingaquatic
habitatsforAnquadrimaculatuslarvaewefound
larvaetobeabundantinmanyhabitattypesand
observeddifferencesinthelarvalecologyofsibling
speciesABandClSpeciesAlarvaeoccurredina
widevarietyofhabitatsbutwasmostabundantin
permanentaquatichabitatsinassociationwithmats

TrulsJensenAndrewFCockburnandDonaldRBarnard

USDepartmentofAgricultureAgriculturalResearchService
CenterforMedicalAgriculturalandVeterinaryEntomology

GainesvilleFL32604

offloatingandemergentvegetationSpeciesBwas
mostabundantinsemipermanentcypresspondsin
associationwithsmallfloatingplantsandspeciesC1
occursmostoftenintemporarygroundpoolsin
intermittentlyfloodedswamps SpeciesC1was
collectedexclusivelyfromintermittentlyflooded
swampsandhasadaptedtothishabitatbypersisting
inthesoilasfullyembryonatedeggsduringdry
periodsandthenhatchinginresponsetoa
compoundthatoccursinthishabitatshortlyafter
groundpoolsform

Ecologicalstudiescanalsoformthebasisfor
conducting molecular studies of Anopheles
mosquitoesAnophelescruciansWeidemanlikeAn
quadrimaculatushasabroadgeographicand
ecologicdistribution Inourlarvalsurveyswe
collectedlargenumbersofAncrucianssensustricto
frommanyhabitattypesHighabundanceandthe
diversityoflarvalhabitatsutilizedbythismosquito
weresimilartotheconditionsobservedforAn

quadrimaculatuscomplexmosquitoesandsuggest
thatAncruciansssalsoisaspeciescomplex
FurtherecologicalevidenceforanAncrusciansss
speciescomplexwasobtainedwhenwedetermined
thatAn crucianspopulationsinintermittently
floodedswampslikeAnquadrimaculatusspecies
C1haveadaptedtothehabitatbysurvivingasfully
embryonatedeggsinthesoilduringdryperiods
Thisadaptationsuggeststhatthisswamphabitat
populationisgeneticallydistinctfromAncrucians
populationsinotherhabitats Wetestedthis

hypothesisbycomparingmtDNAandrDNA
restrictionfragmentpolymorphismsRFLPsofAn

CorrespondenceaddressIllinoisNaturalHistorySurveyMedicalEntomologyProgram607EPeabodyDr
ChampaignIL61820
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crucianscollectedaslarvaefromswampsandother
habitatsTheRFLPsforlarvaefromswampswere
distinctindicatingadegreeofDNAsequence

divergenceconsistentwiththeswamppopulation
beingaseparateAncruciansspecies
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ANUPDATEOFTHECOACHELLAVALLEY

MOSQUITOANDVECTORCONTROLDISTRICT
AFRICANIZEDHONEYBEEPROGRAM

TheAfricanHoneyBeeAHBhasmademini
malmigrationintotheCoachellaValleywithonly
twofindsOctober1995andMarch1996 The

Districthasbeenactiveinformingproceduresforan
effectivepublicawarenessandcontrolprogramfor
AHBthroughthefollowing1anextensivetrapping
andmonitoringprogram2identificationforAHB
3sevendaysaweekresponsetobeecallsand4
publiceducation

TheAfricanizedHoneyBeeAHBisantici
patedtobeapermanentresidentandhasconsidered
theCoachellaValleyhomeforoverayearThe
beeswerefirsttrappedinOctober1994byRiverside
CountyAgricultureofficialsAHBwerefoundand
screenedbyCoachellaValleyMVCDtheDistrict
againinMarch1996TodateAHBhavebeeniden
tified39timesinthestateseventimesinRiverside
CountyandtwiceintheCoachellaValley The

Districthasbeenformingandmaintainingthe
followingprogramsaimedatreducingtheriskof
AHB 1maintainanextensivetrappingand
monitoringprogram2providebeeidentifications
3respondsevendaysaweekforthebeecallsand
4createpublicawarenessthrougheducation

TrappingandMonitoringTheAHBtrapping
programwasacquiredfromtheRiversideCounty
AgriculturalCommissionersOfficeonJuly11996
Sincethetransitionthenumberoftrapsinservice
wasincreasedfrom30toatotalof53throughoutthe
2400squaremilesthedistrictservicesTraploca
tionshavebeenchangedandnewsiteswereestab
lishedtobemoresuitablefortrappingthebeesThe
trapsareplacedindiscreetareasnormallyunseenby
peopletopreventanyhumancontactwithbeesas
wellassecuringthetrapsfrombeingtamperedwith
ordestroyedTwentyofthe53trapsitesencompass
thenorthandwestportionoftheSaltonSeaThirty

MindyFranklinandStanHusted

CoachellaValleyMosquitoandVectorControlDistrict
83733Avenue55

ThermalCA92274

trapsarelocatedwithintheNorthwesternmainly
urbanareasareasoftheValleyandthreetrapsatthe
easternareaoftheRiversideCountyalongInterstate
10neartheJoshuaTreeNationalMonumenten
tranceThedistributionofthetrapsintheeastern
borderwereselectedduetotheminimalinhabitation

andlimitationofshadetreesintheareaTrapsur
veillancecontinuesonabiweeklybasisthroughout
theyearwitheachtrapindicatingtheDistrictsname
andphonenumber

BeeIdentification Districtpersonnelwere
trainedbystatecountyofficialsinmorphometric
identificationwinglengthTheDistrictwasableto
utilizetheseskillsinMarch1996whenaferalcol
onywasdetectedbyparkrangersattheSaltonSea
StateParkandreportedtotheDistrictforabatement
Whilescreeningthesampleitwasdeterminedthat
theaveragewinglengthsoftenselectedbeeswasab
normallysmallandthesamplewasimmediately
forwardedtoCountyAgthentoCaliforniaDepart
mentofFoodandAgriculturewheregenetictests
laterconcludedthatthebeeswereAfricanized

Districtidentificationisalsoofferedtothelocal

pestcontrolindustryorotherswhoserviceresidential
andindustrialareasforbeesintheCoachellaValley

SevenDayResponsetoBeeCallsDistrictper
sonnelrespondtobeecallssevendaysaweekie
theresponsetotheSaltonSeaStateParkoccurredon
aSaturdaymorningApagingsystemandaschedule
ofpersonnelduringnightsandweekendsallowsfora
specialisttorespondandevaluateanybeesituation
TheDistrictsprayteamrespondstobeeswarmcalls
onpublicpropertyoutsideofstructuresControlof
swarmsonpublicpropertyiscarriedoutbyatleast
twostaffUseofapowersprayerlocatedonthere
spondingvehicleorhandcansprayersgreatlyde
pendsonthesizeoftheswarmusingMPedeareg
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isteredinsecticidalsoaptosprayonandsubduethe
beesRemnanttrapsareusedtocollecttheremain
ingstragglerbees

Courtesyinspectionsaremadetoallrequesting
privateandpublicproperties Districtpersonnel
alongwiththebusinessorhomeownerevaluatethe
structuresandperimeterofthepropertyandoffer
adviceinbeeproofinganyentrypointbyusing
exclusionmethodsexcaulkingscreeningopen
ings

Onsiteriskanalysisisalsoprovidedespecially
forresidentswhowantinformationpriortocallinga
pestcontrolcompanytoevaluateanybeesituation
anddeterminewhatcourseofactionmaybeneeded
Inmostcasespeopleareunawareofthedifferences
betweenacolonyswarmorforagingbeesandthe
dangerseachsituationmayposeifany

PublicAwarenessInNovember1996the
DistrictinitiatedanAfricanizedHoneyBeeWorking
GroupfortheCoachellaValleytoestablishanet
workbetweenlocalgovernmentalagenciesandto
developacoordinatedinformationandresponseplan
betweentheseagenciesforAHBThefirstmeeting
fortheworkinggrouphad14agenciesattend
Schooldistrictspolicedeptsfiredeptsandwater
districtpersonnelattendedAquarterlynewsletter
hasmaintainedinformationbetweenagencieswhen
meetingsarenotneeded Communicationbetween

workgroupmembersismostlydependentupon
phonefaxandthenewsletter

TheDistrictprovidesAHBEnglishandSpanish
presentationstoanygroupororganizationrequesting
informationLastFebruaryover21000peoplevis
itedtheDistrictdisplayboothattheRiverside
CountyFairandNationalDateFestival

SevenbrochuresaredistributedbytheDistrict
focusedatAHBAEuropeanhoneybeeinformation
sheetwasrecentlyaddeddefiningthedifferences
betweenaswarmandcolonyofbeesTodateallof
thecallsreceivedfromthepublicwiththeexception
ofthefindattheStateParkhavebeenrelatedto

Europeanbees Anotherrelativelynewbrochure
focusesattheresortgardenersorthehobbyistgar
denerbothhighriskpopulationsbecauseoftheir
exposuretoidealnestingsitesBothbrochureswill
betranslatedintoSpanishThebrochurescanalsobe
foundonalocalcablestationadvertisingchannel

TheDistrictcanbefoundontheInternetBro

churesandupdatedAHBfindinformationcanbe
obtainedbyviewingthedistrictshomepageat
httpwwwcvmosquitoorg Theemailaddressis

cvmosquito@cvmosquitoorgSUMMARY

The

Districtdoesthefollowing1
Maintainsatrappingandmonitoringprogram

tokeepDistrictawareofanynewAHBmigration
fromtheeastColoradoRiverandsouthfromImperial
County2

Providesbeeidentificationsforanyrequesting
publicorprivateindustry3

Respondssevendaysaweekforanybeecallmade
tothedistrictandsuppressbeeswhereneededon
publicproperty4

EducatespubliconAHBtoprovidefactsand
informationthroughgrouppresentationsbrochures
courtesyinspectionsonsiteevaluationsandthe
workinggroupIt

istheDistrictsbeliefthatbyfollowingandproviding
theseservicestothepublictheimpactwhich
AHBmayposetothecommunitycanbereduced
asthebeescontinuetomigratethroughoutCalifornia
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REMNANTTRAPSANDTHEIRUSEINTHEORANGECOUNTY
VECTORCONTROLDISTRICTAFRICANIZEDHONEYBEE

PROGRAM

JJTapperRPMeyerCLRossDLoughnerandLHShaw

ABSTRACT

Atotalof65pheromonebaitedremnanttrapswereplacedfollowingtheremovalof59feralswarmsand6
feralcoloniesofEuropeanHoneyBeesApismelliferalinguisticaPlastictrapcontainersbaitedwitha
combinationofQueenMandibularPheromoneQMPandNasinovGlandPheromoneNGPwerethemost
effectivetrapsusedtocollectstragglerbeesfollowingtreatmentofferalswarmsandcolonies

AstheAfricanizedHoneyBeeApismellifera
scutellataAHBexpandsitsrangeinCaliforniathe
removalofferalswarmsandcolonieswillbecome

increasinglyimportanttopublicsafetyVisscherand
Khan1994unpublisheddatausedcontrolled
experimentstodemonstratethatpheromonebaited
remnanttrapswereaneffectivemethodfor

collectingstragglerbeesthatusuallyescapeddeath
wheneitheraswarmorcolonywasdestroyedUsing
asimilarlydesignedremnanttrapaspartofthe
OrangeCountyVectorControlDistrictsAHB
ManagementProgramitwasobservedthatthese
trapssubstantiallyreducedthetimetoretreatclusters
ofstragglerbeesThepheromonebaitsegQMP
andNGPsuppliedtothetrapsprovideda2fold
functionby1effectivelycalmingthebeesand2
reducingthelikelihoodofapossiblestinging
incidentThispaperbrieflydescribesthetrap
designsusedinourevaluationsandtheirapplication
tohoneybeecontrolDataalsoareincludedonthe
comparativeefficiencyofseveraltypesofpheromone
baitsandbaitcombinationsalongwithobservations
onvarioustrapplacementparameters

MATERIALSANDMETHODS

TRAPDESIGN Theremnanttrapsusedin
ourevaluationshadtobeinexpensivesimpleto
manufactureanddeployretainareservoirofM
Pedeinsecticidalsoapandprovideeasyattachment
ofattractantpheromonebaits Twodifferent

containerswereevaluatedinthisstudyOnewasa

OrangeCountyVectorControlDistrict
POBox87

SantaAnaCA92702

simplifiedversionofVisschers Khansdesign
1994ofatrapfabricatedfromatakeoutfood
containerOurtrapconsistedofthestandardwhite
waterproofcardboardcontainerminusthescreen
ingressentryconesEntryholesweremadeinthe
containerseitherbycuttinground34diaholes1
belowthelipofthelidontheoppositesidesofthe
containerorbyremovingtwooftheflapsfromthe
topofthetrapFig1ATrapsweresuspendedby
thewirebailssuppliedwiththecontainersThe
secondtypewasmadefrom16ozwhiteplastictub
similartothoseusedfortakeoutfoodDartR16oz
plasticdelicupsandlidsEntryholesweremadeby
cutting112Vshapedslotsintotheremovable
clearplasticlidofthecontainerFig1BPlastic
trapsweresuspendedbywirecoathangerscutand
bentsothattheendsfiteasilyintoholespunched
intothesidesofthecontainers12belowthetopof
thecontainer

Appropriatecautionlabelswereattachedtoeach
trapPheromonebaitswereattachedtotheinside
flapofthetraplidwithstaplesApproximately6oz
toadepthof114 of4MPedesolutionwas

suppliedtothereservoirofeachtrapForeach
treatmentthetrapwashungascloseaspossible
egwithin3feettotheoriginallandingsiteofthe
swarm

Bothtrapdesignswereinexpensivetoproduce
andeasilyassembledinlessthan5minutesThe
reusableplastictrapswerelessexpensivethan
cardboardtraps698for5016ozplasticdeli
containerswithlidsvs959for501qtcardboard
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takeoutboxesFurthermoretheuseofcardboard

trapswaslimitedtoasingleplacementbecausethe
MPedetendedtosoakthroughthecardboardshell

renderingthetraptooweakforsubsequentreuseA
distinctadvantageofthecylindricalplastictrapswas
theremovablelidThisfeaturefacilitatedeasy

Fig1A Cardboardtakeoutremnanttrapshowingentryholesandattached
pheromonesBPlasticdelicartonremnanttrapshowingpheromonesstapledtoremovable
lidandattachedwirehangertakeoutboxes
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attachmentofthepheromonebaitsandthelidscould
eitherberemovedstoredordiscardedPrepared
trapswerestoredinrigidclosedcontainerseg
empty3poundmetalcoffeecanstoprotectthem
fromdamageandexposure

PheromonesThetwoattractantpheromones
usedtobaitremnanttrapsinthisstudyincluded
QueenMandibularPheromoneQMPandNasinov
GlandPheromoneNGPQMPisproducedbythe
mandibularglandsofqueenhoneybeesandattracts
workerbeesNGPisproducedintheNGPglandof
workerhoneybeesandfunctionsasanaggregation
pheromoneBothofthesepheromoneswereobtained
fromPheroTechIncorporated7572ProgressWay
DeltaBCCanadaV4G1E9Tel6049409944
Fax6049409944

QMPwasoriginallyimpregnatedinto2cotton
wicksthatreleasedtheQMPmorequicklybutata
ratethatrapidlyexhaustedtheresidualpheromone
Noattemptwasmadetostandardizetheamountof
pheromoneinqueenequivalentseg1cottonwick
xqueenequivalentsQMPcurrentlyisavailable

atastrengthof10Queenequivalentsimpregnated
into2lengthsofflexibleclearplastictubingFlex
TubeR Thisformulationreleasespheromonemore
slowlyoveralongerperiodoftime

QMPwasstoredat4Cinquantitiesthatlikely
weretobeusedwithinamonthegfrom2to4
QMPwicksFlexTubesandweretransportedtothe
swarmcolonysiteinairtightempty35mmplastic
film canisters NGP pheromone ca 05

mltreatment was storedin 05m1 snaptop
polypropylenetype vials kept sealed until

attachmenttoatrapandtransportedintothefieldin
aplastic35mmfilmcanisterNGPCombined

QMPNGPformulationswereusedin26of65trap
placements

SwarmColony Size A small swarm is

describedassoftballsizeorsmallerandestimatedto
contain5000orfewerbeesTheseweretomost

oftenobservedinearlysummerandlatefallA
mediumswarmwasconsideredtoaboutthesizeofa

footballorvolleyballandhasbetween5000and
20000beesLargeswarmsweredescribedas
basketballsizedandcontainedupwardsof20000
beesPredominatelylargeswarmswereencountered
inMayandJuneatthepeakoftheswarmseason
Rossetalinpress

TrapPlacementandRetrieval Overa6

monthperiodbetweenAprilandOctober199665

remnanttrapsweredeployedfollowingtheremoval
of59feralswarmsand6feralcoloniesofhoneybees
treatedasneededwithMPedeinsecticidalsoap
appliedasa4solution5fluidozMPedegallon
ofwaterRemnanttrapswereplacedwithin3feet
ca1Mofatreatedswarmsitein58ofthe59
replicatesandmorethan50feetca16Mfroma
singleswarmsiteTrapswereleftovernightand
retrievedthefollowingmorningCollectionsof
trappedbeeswerereturnedtotheDistrictwherethe
numberoftrappedbeeswasdocumentedCounts
includedbeescollectedbothontheinsideand
outsideofthetrapFig2

Fig2Remnanttrapwithbees

RESULTSANDDISCUSSION

SwarmColonySizeandTrapEfficiency
Overthesixmonthperiodthe65trapscollectedan
averageof367beespertrapwithalowofnobees



Trapplaced
date24

hrtime

Deployment
timehrs

TrapType QtyofQMP
wholeorhalf

wick

Qty
of

NGP

8of

Beesin

Trap

Wasoriginal
site

removed

90596 2025 PLASTIC 0 1 8 N

1300

34257 134742
Cardboard M 13 47615 321178
PlasticPint

52996 205 CARDBOARD 1 0 75 N

1100

C 3 39867 8627
Cardboard C 3

52096 22 CARDBOARD 05 1 133 N

1100

3445 283406

82396 71 PLASTIC 1FLEXTUBE1 561 N

0930

101096 119 PLASTIC 1FLEXTUBE0 627 Y

1200

62696 215 CARDBOARD1FLEXTUBE1 712 Y

1100

TrapType SwarmSize

orColony
N MeanBeesTrap

Range
PlasticPint L 9 59367 7032434
Cardboard L 11 32982 01191
PlasticPint M 7 34257 134742
Cardboard M 13 47615 321178
PlasticPint S 2 37100 285457
Cardboard S 16 19710 5425
PlasticPint C 3 39867 8627
Cardboard C 3 30667 75712

Quantityor
QMP

QtyofNGP ofTrapsAvg8Bees
Trap

Range

05cottonwick none 5 2182 0322

1cottonwick none 19 31374 51191

1FlexTube none 10 3127 101703

none 1 4 21175 8285

05cottonwick 1 3 41867 133970

1cottonwick 1 4 694 1471178

1FlexTube 1 18 45033 372434

2FlexTubes 1 2 3445 283406
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collectedtoahighofnearly2500individuals
Withineachoftheswarmsizecategoriesevaluated
therewasconsiderablevariationinthetotalnumber

ofbeetrappedbetweenreplicatesTable1Overall
remnanttrapscollectedmorebeesfromlargeversus
smallswarmsRemnanttrapssetoutafterremoval
oflargeswarmscollectedameanof441beesper
trapN21Trapsplacedafterremovalofmedium
andsmallsizedswarmscollectedameanof429

N20and216N18pertraprespectively
Remnanttrapsalsowereeffectiveforcollecting

foragingbeesfollowingremovaloftheircolony
Table2Byplacingaremnanttrapclosetothesite
oftheircolonybeforebeginningtheposttreatment
cleanupthetrapappearedtocalmcasual
observationthebeeswhichexpeditedsubsequent
trappingsuccessThelargestnumbersofbees627
712werecollectedwhenanentirecolonywas
removedegexposedcombcoloniesfoundintrees
andatrapplacednearbytoprovideanalternative
aggregationsite

Table1Effectoftraptypeonthenumberofbees
collectedfromeachswarmsizeandcolony

PheromoneTreatmentsThemoststriking
resultsweobservedweretheattractivenessproduced
by the various pheromone treatments and

combinationssuppliedtotheremnanttrapsAllof
thepheromoneformulationswereeffectivein
attractingbeeswithsometreatmentsclearlymore
efficaciousthanothersTable2QMPwasmore
effectivewhenpresentedinthecottonwickthanin
theplasticFlexTubeformThecottonwickreleases
QMPmorequicklythantheFlexTubeandisthus

Table2RemnantTrapresultsfollowingtreatment
andremovalof6colonies

morepotentoverashorterperiodoftime The

cottonwickifkeptdryandstoredinanairtight
containermaybeusedfor12trapplacements
whereastheFlexTubehandledsimilarlymaybe
usedinasmanyas3placements

BothQMPandNGPusedalonewereless
effectivethanincombinationTable3 The12

cottonwickofQMPcollectedameanof218
beestrapbutwhenNGPwasaddedcollectionsize
increaseddramaticallytoameanof419beestrapA
sizableincreaseinthenumberofbeestrappedalso
occurredwhenfullcottonwicksorQMPFlexTubes
wereusedincombinationwithNGP

Table3Effectofvaryingpheromonecombinations
onthenumberofbeescollected

TrapTypePlastctrapswereusedin21ofthe
65placementsandcollectedameanof460beestrap
whilethecardboardtypetrapsusedin43ofthe65
placementsonlycollectedameanof345beestrap
Excludingmediumsizedswarmstheplastictraps
routinelycollectedmorebeesthancardboardtraps
independentofpheromonetreatmentTables1 4
Thisdifferencemaybeattributedtoavarietyof
factorshoweverthemoreslipperysidesofthe
plastictrapsmayhavecasedmorebeestoloosetheir
gripandfallintotheMPede



QMP NGPTrapType N Mean

CottonWick nonePlastic 0 NA

CottonWick noneCardboard 23 303

CottonWick 1 Plastic 1 147

CottonWick 1 Cardboard 5 750

FlexTube nonePlastic 5 324

FlexTube noneCardboard 4 220

FlexTube 1 Plastic 11 584

FlexTube 1 Cardboard 7 156

None 1 Plastic 1 285

None 1 Cardboard 1 272

Table4Effectoftraptypeandpheromoneonthe
numberofbeescollected
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MEANNOBEESTRAPTREAT

0

5QC 1QC 1QF50C 1QC
1N 1N

TREATMENT

SUMMARY

1QF 2QF
1N 1N

1N

800

700

600

500

400

300

200

100

0

Fig3 Effectivenessofvaryingcombinationsof
QMPandNGPinremnanttrapsNumbersabove
eachbarrepresentthenumberofreplicatesforthat
treatment

Thepurposeofremnanttrappingistoreducethe
likelihood of a stinging incident following
insecticidaltreatmentsandremovalofhoneybee
swarmsandcolonies Remnanttrapsaccomplish
thisfunctionbycalmingtheremainingbees
aggregatingthebees foreasyremoval and

minimizingthenecessityofretreatingclustersof
stragglerbeesthedayfollowingtreatmentIn
additionplacingthetrapsimmediatelyafter
treatmentandbeforecleanupactivitiesbegintended
toincreasetheacceptanceofthetrappluseffectively
reducedthechancesofthebeesaggregatinginaless
desirablelocation

Whenplacingremnanttrapswediscoveredthat
itwasnotcriticalforthebeestoenterthetrapIn
mostinstancesamajorityofthetrappedbeesdidnot
activelyenterthetrapbutremainedoutsideclinging
toallexposedsurfacesThesebeeswereeasily
collectedbysimplyplacingtheentirecollection
trapintoaplasticbagsealingthebagandthen
shakingthebagvigorouslytoassurethatallthebees
becamecoatedwiththeMPedesuppliedtothe
insidereservoirofthetrap

Thesimplicityofourtrapfacilitatesitsuseina
widevarietyoflocationsawayfrombusylocations
whereitislesslikelytobedisturbedbutstilleasily
retrievable without dislodging the bees that

aggregateontheoutsideofthetrapAfterplacing
thetrapresidentsshouldbeinformedofthetraps
locationtokeepchildrenawayandtoallowthebees
toquietlyclusteronthetrapEarlymorningretrieval
oftrapsisrecommendedbecausecoolmorning
temperaturesreduceactivityanddecreasethe
likelihoodofprovokingthebeeswhenthetrapis
beingremoved
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THEDISTRIBUTIONOFTICKSINFOURDISTINCTHABITATSINA

NATUREPRESERVEINSONOMACOUNTYCALIFORNIA

MartinBCastroLuciaTHuiRonaldDKeithandCharlesHDi11

ABSTRACT

Abundanceinpopulationsofadultandnymphalticksweredeterminedinfourdistincthabitattypesoak
woodlandchaparraldouglasfirandgrasslandataprivatepreserveinSonomaCountyCaliforniaTickswere
collectedsemimonthlyoveraperiodofoneyearbystandardflaggingtechniquesalongtwo50metertransectsin
eachhabitattypeAdultsofIxodespacificusandDermacentoroccidentalisalongwithDermacentorsppnymphs
werecollectedpredominantlyinchaparralhabitatwhereasIxodessppnymphsweremostprevalentintheoak
woodlandhabitat

ThenortherncoastalcountiesofCaliforniaarea

primehabitatformanytickspeciesArthurand
Snow1968FurmanandLoomis1984 Casesof

Lymediseaseandotheremergingtickbornehuman
diseasessuchasbabesiosisandehrlichiosishave

beenreportedinthesecountiesBurgdorferetal
1985 Jerant and Arline 1993 California

DepartmentofHealthServices1994Vugiaetal
1996PreviousstudiesontickecologyinCalifornia
haveprimarilyfocusedononlyoneortwohabitat
typesontrailhabitatedgesorbothLaneetal
1985LaneandLoye1989LaneandStubbs1990
Lane1990KramerandBeesley1993Cloverand
Lane1995 Thepresentstudywasconductedto
determinetheprevalenceandseasonalvariationof
tickspecieswithinfourdistincthabitatstypicalof
thenortherncoastalcountiesofCalifornia

MATERIALSANDMETHODS

StudySite PepperwoodRanchconsistsof
3117acreslocated145kilometersnortheastofthe

cityofSantaRosainSonomaCountyCalifornia
PepperwoodisownedbytheCaliforniaAcademyof
Sciencesandoffersadiversityofundisturbed
ecologicalcommunitiesThefollowingfourhabitat
typeswerechosen1oakwoodland2chaparral

CaliforniaDepartmentofHealthServices
VectorBorneDiseaseSection

50DStreetRoom200
SantaRosaCA95404

3douglasfirforestand4opengrasslandAll
fourhabitattypeshadsimilarsouthfacingslopes

Thehabitatcharacteristicsaresummarizedin

Table1Additionaldetailonthesespecifichabitat
typescanbefoundindeNevers1985Duetothe

presenceofserpentinesoilinthechaparralsiteno
manzanitawaspresentThedouglasfirhabitatisat
theedgeofitsrangeandtreeswerenotastalland
thickasamaturestandnormallywouldbe

TickCollectionEachhabitatwasdividedinto

two50metertransectsStakeswereusedtoindicate

thebeginningandendpointsandevery10metersof
thetransect Tickcollectionwasconductedtwice

monthlyfromOctober1995throughOctober1996
Tickswerecollectedbysweepingaonemetersquare
flannelflagthroughanarcof180degreeswhile
walkingalongthetransectsFlagswerecheckedat
each10metersegmentandthenumberofadultand
nymphalticksflaggedwererecordedAdultswere
identifiedtospeciesandreturnedtothesame10
metersectionfromwhichtheywerecollected
Nymphswereidentifiedtogenusonlyandreturned
Larvaltickswerenotedbutnotroutinelycataloged
Atthetimeofcollectionageneraldescriptionofthe
weatherwasnotedAteachsitethetemperatureand
relativehumidityweretakenwithaBacharachsling
psychrometermodel127011 Toassessthe

CaliforniaDepartmentofHealthServicesVectorBorneDiseaseSection2151BerkeleyWyRoom506
BerkeleyCA94704

2MarinSonomaMosquitoandVectorControlDistrict556NMcDowellBlvdPetalumaCA94954

654247
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associationbetweentickabundanceandweather
factorsMicrosoftExcelwasusedtocalculate
Pearsoncorrelationcoefficients

20

15

10

5

RESULTS

Ixodidtickswerecollectedinallfourhabitat

types Thetickscollected includedIxodes

TableIHabitatcharacteristicsatPepperwoodRanchSonomaCountyCA

Habitat Predominantvegetation

Oakwoodland

Chaparral

Douglasfir

Grassland

Liveoak

CalifomiaBay
Madrone

Poisonoak

Annualgrasses

Leatheroak

Chamise

Toyon
Annualgrasses

Douglasfir
Ferns

Annualgrasses

HardingGrass
Woodlandwildrye

SoftChess

OGrasslandChaparralDDouglasFirOakWoodland

105 215 320 417 520 612 710 87 94

38 43 51 530 625 723 820

Figure1 DistributionofIxodespacificusadults
collectedatPepperwoodRanchSonomaCounty
CAduring199596

DermacentorandHaemaphysalisthreeofthefour
hardtickIxodidaegeneraestablishedinCalifornia
FurmanandLoomis1984 Theonlyestablished
generanotcollectedwasRhipicephalusAtotalof

56IxodespacificusCooley Kohlsadultsand163

IxodessspnymphswerecollectedTheadultswere
collectedbetweenmidNovemberandmidMay

Figs1and2 AlthoughIxodesnymphswere
collectedineveryseasonFig399ofthemwere
collectedbetweenmidFebruaryandearlyAugust
withgreatestactivitybetweenearlyMarchandearly
JulyFig4

Siteorientation Elevationmeters

Southeast 366

Southeast 348

Southeast 351

SouthtoSoutheast 366

Atotalof14adultDermacentoroccidentalis

Marxand23nymphalDermacentorsppwere
collectedAdultswerecollectedbetweenFebruary
andJuneFig5Dermacentorsppnymphswere
collectedbetweenearlyAprilandearlyOctoberFig
6

OakWoodland Ofthe163Ixodesspp
nymphscollectedduringthestudy12476 were

collectedintheoakwoodlandhabitatTable2Of
561pacificusadultscollectedeight14 were

fromoakwoodlandNoDoccidentalisadultswere

collectedfrom the oakwoodland Of23

Dermacentorsppnymphscollectedtwo9 were

fromthishabitat

ChaparralOf70adulttickscollected52
74 werefromthechaparralhabitat These

included43IpacificusandnineDoccidentalisOf
the23Dermacentor sppnymphscollected20
87 werefromthishabitatOnlyfiveofthe163



31 Ixodessppnymphsrecordedduringthe
studywerefoundhere

DouglasfirOfthe70adulttickscollectedfive
7 werefromthedouglasfirhabitatThirtyfour
21 ofthe163Ixodessppnymphswerecollected
hereOnlyone4 ofthe23Dermacentorspp
nymphswerecollectedinthishabitat

GrasslandNonymphaltickswerecollectedin
thishabitattypeOnlytwo1pacificusadultsand
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Figure2Ixodespacificusadultscollectedbyseason
atPepperwoodRanchSonomaCountyCAduring
199596
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Figure3 Ixodespacificusnymphscollectedby
seasonatPepperwoodRanchSonomaCountyCA
during199596

threeDoccidentalisadultswerecollectedhere

Althoughnotcataloguedlarvaewerecommonly
notedinchaparralandoakwoodlandsitesbutwere
rareinthegrassanddouglasfirhabitatsAtasingle
collectioninOctober1995over400larvaewere

collectedinthechaparralhabitatArandomsample
of100wasselectedforidentificationalllarvaewere
DerrnacentorspAsinglenymphoftherabbittick
Haemaphvsalis leporispalustris Packard was

flaggedfromthechaparralHleporispalustrisisa
nonhumanbitingtickthatfeedsprimarilyon
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Figure4DistributionofIxodesnymphscollected
atPepperwoodRanchSonomaCountyCAduring
199596
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Figure5DistributionofDerrnacentoroccidentalis
adultscollectedatPepperwoodRanchSonoma
CountyCAduring199596
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Figure6 DistributionofDerrnacentornymphs
collectedatPepperwoodRanchSonomaCounty
CAduring199596

jackrabbitsandotherlagomorphsFurmanand
Loomis1984
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10

0

1151214 110 215 320 417 520

11301228 22 38 43 51

ChaparralHumiditymTempinF

Figure7 DistributionofIxodespacificusadults
collectedinchaparralPercentrelativehumidityand
temperatureindegreesFahrenheitarealsoshown

Table2NumberofadultandnympalstagetickscollectedinfourhabitattypesPepperwoodRanchSonoma
CountyCaliforniaOctober1995October1996

Oak

woodland

Chaparral

Douglasfir

Grassland

total

DISCUSSION

100

80

60

40

20

Ixodespacificus
adults

SiteorientationisnotedinTable1Previous

studies have shown thattick abundance is

significantlyhigheronsouthversusnorthfacing
slopesThisistrueforDoccidentalisLaneetal
1985aswellasIpacificus LaneandStubbs
1990 Ourstudysiteshadsimilarsouthfacing
slopesandassuchincreasedourprobabilityfor
collectingticks

Thelownumberofadulttickscollectedinthis

studyislikelyduetonotsamplingtrailedgesor
ecotonesKramerandBeesley1993Nevertheless
sometrendswereapparent Adultandnymphal
stagesofDoccidentalisandadult1pacificuswere
collectedingreatestnumbersfromthechaparral
habitat FewIxodesadultsandnonymphsfrom
eithergenerawererecordedfromthegrassland

Ixodes

spp

nymphs

Thiswasnotunexpectedastheprimeabundance
periodforbothIxodesandDermacentornymphsis
fromearlyApriltoearlySeptemberwhenthegrass
hasbecomesotallastonotbeaquestingsource
Lateintheyear Oct17 Dec14whenthe

grasseswerestillshortunidentifiedlarvaewere
flagged

Basedonourpersonalexperiencesandprevious
studiesCloverandLane1995theoakwoodland
wasexpectedtoexhibitthehighestnumbers of

nymphalIxodesThiswasborneoutas761ofall
IxodesnymphswerefoundhereTheoakwoodland
habitatwasnotexpectedtoyieldmanyadultticks
becausetheheavycanopycoverexistinginthis
habitatresultsinanunderstorywithveryfew

Dermacentor Dermacentor

occidentalis sppnymphs
adults

Total

8 124 0 2 134

43 5 9 20 77

3 34 2 1 40

2 0 3 0 5

56 163 14 23 256

questingsourcesforadults NoDoccidentalis

adultsandonlyeight1pacificusadultswere
collectedinthishabitat

AccordingtoFurmanandLoomis1984only
fourofthe49tickspeciespresentinCaliforniaare
acquiredbyhumansordomesticpetsthroughcontact
withinfestedgrassbrushorleaflitterTheseareI
pacificusDoccidentalisDandersoniStilesand
DvariabilisSay OftheseDandersoniis
restrictedtoarangeofnortheasternandcentral
easternportionsofthestateAlthoughDvariabilis
ispresentinthecoastalrangesfromnorthernto
southernCaliforniawewereunsuccessfulin
collectingthisspeciesThereasonforitsabsenceis
uncertainbutmaybeduetoourlackofflagging
alongecotonesortrailedges

Althoughtheclimaticdataremaintobe
thoroughlyanalyzedadult1pacificuscollectionsin
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chaparralwerepositivelyassociatedwithhumidity
n 7r 063andnegativelyassociatedwith
temperaturen 7r 079Fig7Thesedata
agreewithpreviousstudiesonquestingbehavior
LoyeandLane1988Lane1990

Atickencounterriskfactorwastabulatedfor

eachhabitatbydividingthetotaltickscollectedby
thenumberofflaggingdatesie26Thehighest
tickencounterriskwascalculatedforoakwoodland

at52pervisitfollowedbychaparralDouglasfir
andgrasslandwith315and02tickspervisit
respectively

Ixodesnymphswerecollectedingreater
numbersthananyotherspecimentypeandwere
mostabundantinoakwoodlandhabitat This

resultedinoakwoodlandhavingthehighest
encounterriskamongthehabitatsstudiedRecent
studiesCloverandLane1995Lane1996have
shownthatinsomeareastheproportionof1
pacificusnymphsinfectedwithBorreliaburgdorferi
arethreetofourfoldtheproportionofinfected
adults Thusvisitorsfrequentingoakwoodland
habitatespeciallyduringthespringandsummer
Fig3appeartobeatgreatestriskforacquiringa
tickbornedisease
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PRELIMINARYRESULTSOFSTUDIESOFATTRACTANTSFOR
AEDESMOSQUITOES

Considerableresearchhasbeenconductedon

factorsthatattractovipositingfemalemosquitoesbut
mostofthisresearchhasinvolvedCulexmosquitoes
thatdepositeggraftsdirectlyonwatersurfacesor
containerbreeding mosquitoes such as Aedes

aegyptiRecentlyWallace1996discoveredthat
towelsthathadbeendrapedoverlaboratorymosquito
cagescontaminatedtowels werehighlyattractive
asovipositionsubstratesforAedestaeniorhynchus
andfurtherthatsuchtowelscouldbeusedasthe

attractiveprincipleinovipositiontrapsinnatureWe
conductedpreliminarystudiesinCaliforniabetween
Juneof1996andJanuaryof1997whichwere
designedtoanswerthefollowingquestions1Are
contaminatedtowelsattractivetovariousspeciesof
ovipositingCaliforniaAedesmosquitoes 2Are
towelscontaminatedfromCaliforniasubstrates

effectiveasovipositionattractantsand3Isthere
any site specificity for various species of

mosquitoes

MATERIALSANDMETHODS

Testswereconductedinthelaboratoryandfield
withtowelswhichhadbeencontaminatedinSouth

CarolinausingthemethoddescribedinWallace
1996 InCaliforniatowelswerecontaminated

FLanceWallaceBruceFEldridgeandKennethLorenzen

DepartmentofEntomology
UniversityofCaliforniaDavis

DavisCA95616

ABSTRACT

TowelscontaminatedwithsoilfromSouthCarolinasaltmarshesweretestedforattractancytogravidfemale
AedesmosquitoesfromCaliforniaTestsshowedthatcolonizedAedesdorsalisandfieldcollectedAetahoensis
andAemelanimonwereattractedtothesesubstratesforovipositionInpairedandmultiplechoicetestsusing
towelscontaminatedwithsoilfromCaliforniasitesfemalesfromacolonizedstrainofAedorsalisalsopreferred
contaminatedtowelstomoistuncontaminatedcontrolsTowelscontaminatedwithsoilsfromirrigatedpastures
weremostattractivewhiletowelscontaminatedwithsoilfromalpinesnowpoolsweretheleastattractiveInspite
ofthesedifferencesevidenceofsitespecificitywasnotdefinitiveFieldcollectedAedesmelanimonwereattracted
totowelscontaminatedwithsoilfromSouthCarolinasaltmarshesbutnomorethantomoistsoilfromCalifornia
irrigatedpasturesAttemptstocollectAedeseggsintrapsinthefieldwereunsuccessful

CorrespondanceaddressDepartmentofBiologyTheCitadelCharlestonSC

usingthefollowingprocedureSoilsampleswere
collectedfromvarioussitesinCaliforniaknownto

containeggsofsomespeciesofAedes Thesites

represented were alpine snowpools irrigated
pasturesandcoastalsaltmarshesNewwhitebath
towels25cmby40cmwerecontaminatedwith
portionsofeachtypeofsoilsamplebyplacingthe
towelsinapancontainingawatersoilslurryThe
slurryconsistedofca800ccofsoilmixedwithca
151ofdistilledwater Towelswerethoroughly
saturatedintheslurrysqueezedtoremoveexcess
waterthenplacedincoveredplastictraysandstored
inaninsectaryatatemperatureofabout28CTests
wereperformedwhentherewasobviousgrowthof
bacteriaandfungionthetowelsusuallyafter23
months

LaboratorytestswereperformedattheMosquito
Control Research Laboratory at the Kearny
AgriculturalCenterParlierCaliforniabyplacing
gravidfemalemosquitoesin61cmor305cm
cagesandprovidingchoicesoftowelscontaminated
withvarioussubstratesandtowelsthathadbeen

storedintheinsectarybuthadnotbeensoil
contaminated Insometestscleanmoisttowels
werecomparedwithcontaminatedtowels For

testingsectionsoftowels25x33cmwereplacedin
14cmplasticPetridishesInallinstances50gravid



Species Contaminated Control

Aedorsalis 9935 184

Aetahoensis 571 45
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femaleswereplacedincagesandthecagesplacedin
incubatorsat28CovernightInthemorningtowels
wereremovedandeggswereremovedbyrinsing
withwaterinto2442and100meshsievesfollowed

byfiltrationthroughpaperEggswerecountedby
directexaminationofthefilterpaperundera
dissectingmicroscopeTestswereperformedusinga
colonizedstrainofAedesdorsalisfedonmiceand
femalesofAedestahoensisandAedesmelanimon

thathadbeencollectedinthefieldthenprovided
humanblood InonetestfieldcollectedAe
melanimonwereofferedachoicebetweentowels

contaminatedwithsoilfromaSouthCarolina

saltmarshandasubstrateofmoistsoilfroma

Californiairrigatedpasture
Fieldtestsweredonebyplacingsectionsof

contaminatedtowelsinlargeplastictraysand
coveringthetowelswithleavesorpineneedlesto
preventrapidevaporationfromthetowelsAfter24
48hoursofexposuretowelswerebroughttothe
laboratoryandeggswereremovedandcountedas
describedabove

RESULTSANDDISCUSSION

TestsusingSouthCarolinasubstratesTests
withtowelsthathadbeencontaminatedinSouth

Carolinaweretestedinthelaboratoryagainsttwo
AedesspeciesTheresultsareshowninTable1
Whengivenachoiceforovipositionbetweena

Table1 NumbersofeggsrecoveredfromSouthCarolina
contaminatedandcontroltowelsinlaboratorychoicetestsTestsfor
AedorsalisandAetahoensisrepresenttotalsfortworeplications
Aemelanimonforasingletrial

contaminatedtowelandamoistcleantowelthere
wasaclearpreferenceshownbybothAedorsalis
andAetahoensisInaseparatetestfieldcollected
Aemelanimondepositedeggsoncontaminated
towelsbutalsodepositedapproximatelyequal
numbersonasubstrateofmoistsoilfroma

Californiairrigatedpasture395and329re
spectively

FieldtestsusingtrapscontainingSouthCarolina
substrateswereunsuccessfulintrappinglarge

numbersofAedesmosquitoeggs Theprincipal
reasonforthismayhavebeenourinabilitytolocate
trapsatthetimesubstantialpopulationsofgravid
femaleswerepresent Atnotimewerelarge
populationsofadultmosquitoesnotedatthetime
trapswereplaced

TestsusingCaliforniasubstrates Gravid

colonizedAedorsalisfemaleswerepresentedwitha
choiceoftwotowelscontaminatedwiththree

combinationsofsubstratesThesepairedtestswere
performedtwiceonJanuary8andJanuary9in305
cmcagesTheresultsareshowninTable2

Wealsoperformedmultiplechoicetestsusing
thesamegeneralprotocolasthepairedtestsbutin
largercages61cmTheresultsofthesetestsare
showninTable3Amongthethreesubstratesthere
wasaclearpreferencefortowelscontaminatedwith
soilfromirrigatedpastureswithnopreference
shownbetween alpine snowpool and coastal

saltmarshsubstrates Contaminatedtowelsofany
kindweremoreattractivethanmoistcleantowelsor

drycleantowels
TheseresultssuggestthatgravidfemaleAe

dorsaliswillovipositontowelscontaminatedbysoil
fromavarietyofsitesIrrigatedpasturesoilswere
alwaysmoreattractivethancoastalsaltmarshsoils
andtheseinturnwerealwaysmoreattractivethan
soilsfromalpinesnowpoolsThismaybeaneffect
oftherichnessoftheflorainvolvedratherthan

habitatspecificitybyAedesdorsalisThisstrainof

mosquitohasbeenincultureformanyyearsbut
originatedfromacoastalsaltmarshNeverthelessit
preferredtowelscontaminatedwithirrigatedpasture
soilsforoviposition

InsummaryweconcludethatCaliforniaAedes
mosquitoesareattractedtotowelscontaminatedfrom
avarietyofsourcesbothfromCaliforniasitesor
sitesinSouthCarolina Thissuggeststhatthe
attractivefactorisageneralone Althoughthere
weredifferencesinattractancyamongthedifferent



SubstrateContaminatedwith
soilfrom

January8 January9

Irrigatedpasturevs 1670 925

Alpinesnowpool 398 412

88

Drytowelcontrol 0

Coastalsaltmarshvs 1361 890

Alpinesnowpool 257 472

Irrigatedpasturevs 1157 1439
Coastalsaltmarsh 458 632

SubstrateContaminatedwithsoilfrom Number of

eggs

Alpinesnowpool 1265
Coastalsaltmarsh 1348

Irrigatedpasture 2694

Moisttowelcontrol 88

Drytowelcontrol 0
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kindsofsubstratesitisdifficulttoarguefor
specificitybasedonthesepreliminaryresults

MarinSonomaMVCDtheNorthSalinasValley
MADandtheSanJoaquinCountyMVCDandfrom
agrantfromtheDivisionofAgricultureandNatural
ResourcesUniversityofCalifornia

Table2Numbersofeggsrecoveredfromtowelscontaminatedwith
CaliforniasoilsinpairedchoicetestsusingcolonizedAedesdorsalis
Resultsarefromidenticaltrialsconductedontwoconsecutivedays
January891997
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SURVIVALOFTWOLARVIVOROUSFISHESINAMULTIPURPOSE
CONSTRUCTEDWETLANDINSOUTHERNCALIFORNIA

WilliamEWaltonMargaretCWirthParkerDWorkmanandLouieARandall

DepartmentofEntomologyUniversityofCaliforniaRiversideCA92521

ABSTRACT

Thesurvivaloftwospeciesoflarvivorousfishwasmonitoredinamultipurposeconstructedwetlandin
southernCaliforniaSurvivalofcagedyoungoftheyearsticklebackGasterosteusaculeatusandmosquitofish
Gambusiaaffinisintwoinletmarshesreceivingapproximately816X10litersofsecondarytreatedeffluentday
differedappreciablysurvivalinInletMarsh1waslowerthaninInletMarsh3Thelessstressfulconditionsinthe

OutletMarshAenhancedthesurvivalofthesticklebackCageeffectsattributedtotherapidproliferationofa
filamentousgreenalgaHydrodictyonspcausedmortalityinthreeofthesticklebackcageswherepriorsurvivalof
fishhadbeennearly100 Thealgapresumablyinterferedwiththeabilityofthesticklebacktosurfaceinresponse
todielfluctuationsindissolvedoxygenconcentrationsDielfluctuationsindissolvedoxygenconcentrationsmay
limitsticklebackreproductiontothelargecentralpondinthewetlandswheredissolvedoxygenconcentrations
typicallyremainabove2ppmformuchofthedielperiod Potentiallystressfullevelsofammoniaderived
compoundsmayoccurintheinletmarshesparticularlyunionizedammoniawhichincreasesconcomitantlywith
pHasafunctionofalgalphotosynthesis

Larvivorousfishcangreatlyaidmosquito
abatementeffortsbyreducingtheneedforor
frequencyoflarvicidingactivitiesWaltonand
Mulla1991Addinglarvivorousfishtomosquito
developmentalsitesmayreducethecostofpesticide
applicationlarvicidinglessenthepotentialforthe
evolutionofresistancebymosquitoesresultingfrom
frequentapplicationsoflarvicidesreducethechance
thatnontargetspeciesmightbeadverselyaffectedby
larvicideapplicationsandlessenthechanceof
disease transmission and nuisance biting by
mosquitoesforhumansandlivestockHowevera
recentRupp1996Gratzandothers1996and
ongoing debate about the merits of using
mosquitofishGambusiaaffinisformosquito
controlhasfocusedonanumberofissuessuchasthe

effectivenessofmosquitofishasamosquitocontrol
agenttherelativeeffectivenessofthemosquitofish
indifferenthabitatstheimpactofthenon
indigenousmosquitofishonnativefishes and

ecosystems whether mosquitofish or any

larvivorousfishreducesthenumbersofhostseeking
adult mosquitoes and consequently disease

transmissionandalternativelarvivorousfishestothe
mosquitofishTheuseofnativelarvivorousfishes
shouldbeconsideredasanalternativestrategyto
releasingmosquitofishparticularlyinsituations

655157

wheretheconservationoflocalbiodiversityisan
issue

Multipurposeconstructedwetlandsarelikelyto
playanincreasingroleinwaterreclamation
strategiesinaridregionsoftheUSsuchas
southernCalifornia The uses intended for

multipurpose constructedwetlands include the

removalofnutrientsfromreclaimedwaterpublic
educationandwildlifeconservationUSBRNBS
andEMWD1994 Thesewetlandsalsoserveas

developmentalsitesfordiseasetransmittingand
pestiferousmosquitoesandconsequentlyeffective
andenvironmentallyfriendlymethodsofmosquito
controlneedtobedevelopedBecausemultipurpose
wetlandsareintendedtoconservelocalbiodiversity
offaunatheuseofexoticfishesformosquitocontrol
iscurrentlydiscouraged

ThesticklebackGasterosteusaculeatushas
beensuggestedasaviablealternativetothe
mosquitofishbecauseofbehavioralmorphological
andphysiologicalfactorsthatarefavorablefor
mosquitocontroleffortsWaltonetal1996Some
oftheendemicspeciesoffishesthathavebeen
identified as candidates for introduction into

constructedwetlandsKadlecandKnight1996oras
potential candidates for mosquitocontrolin
constructedwetlandsUSBRNBSandEMWD
1994mayfailtoproliferateundercertainconditions
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associatedwithconstructedwetlandssuchaslow

dissolvedoxygenconcentrationsoccasionalhigh
levelsofunionizedammoniaetc Resultsfrom

preliminarystudiessuggestthatthesticklebackmight
notbeaneffectivemosquitocontrolagentin
constructedwetlandsWaltonetal1996however
theeffectivenessofthesticklebackasamosquito
controlagentinsuchwetlandsneedstobecompared
tothatofthemosquitofishAjointintroductionof
bothfishmight achievetwogoalseffective
mosquitocontrolandtheenhancementofanative
fishspecies

Hereweexaminethesuitabilityofconstructed
wetlandsfortwospeciesoflarvivorousfish We

reportonthesurvivalofsentinelsticklebackand
mosquitofishincagesandonthephysicaland
chemicalfactorspotentiallyaffectinglarvivorousfish
populationsinamultipurposeconstructedwetland
locatedinsouthernCalifornia

MATERIALSANDMETHODS

WaterQualityWaterqualityparametersinthe
openwaterandinthevegetationnearthesentinel
cagesweremeasuredcontinuouslyforfiveday
intervalsusingtworecordingwaterqualitysensor
arrays Theprobesrecordeddissolvedoxygen
concentrationpHconductivityandtemperature
Oneprobewasplacedintheopenwaternearoneof
thesentinelfishcagesandthesecondprobewas
placedateither2mor10mintothevegetationThe
sensorarraywassituatedinthemiddleofthewater
columnatapproximately25cmbelowthewater
surfaceThisprocedurewascarriedoutforInlet1
Inlet3andOutletAinJulyandAugust Water

qualitywasalsomonitoredattwositeswaterdepth
approximately33cmalongthewestandsouthwest
nearthevegetationofInlet4sidesonthecentral
pondinSeptember

Nutrient concentrations and phytoplankton
biomassweremeasuredbiweeklyfromJulythrough
Septemberandapproximatelymonthlythereafter
Samples were taken at 15 stations in the

DemonstrationWetlandsduringJulyandat17
stationsfromAugustthroughOctoberFig1Total
phosphorustotaldissolvedphosphorusparticulate
phosphorustotalalkalinitytotalinorganiccarbon
ammonianitrogennitratenitrogennitritenitrogen
totalnitrogenandKjeldahlnitrogenweredetermined
usingstandardwetchemistrymethodsWetzeland
Likens1991APHA1995orbyionspecific

electrodes Phytoplanktonbiomasswasmeasured
spectrophotometricallyaschlorophylla The

detailedresultsofthenutrientanalyseswillbe
publishedelsewhere Herewediscusstheresults

thatareparticularlyrelevanttothephysicalchemical
factorsaffectingsurvivorshipofthefish

Fish Survivorship of sticklebacks and

mosquitofishwasmonitoredbyplacingsentinelfish
ofeachspeciesinduplicatecagesatthreelocations
ina10haDemonstrationWetlandinSanJacintoCA

Fig1Thewetlandreceivesbetween4to8million
litersofsecondarytreatedeffluentdailyfromawater
treatmentplantlocatedadjacenttothewetlandThe
effluentflowisdividedamong5inletmarshesflows
subsequentlythroughacentralpondandthen
throughtwooutletmarshesElevenfishwereplaced
intoeachcageinInletMarsh1andInletMarsh3
ninefishwereplacedintoreplicatecagespositioned
inOutletMarshACageswere125mlengthX
widthXheightdimensions122cmX113cmX91
cmandwereconstructedoffiberglasswindow
screenaffixedtoaPVCframe Cageswere
surroundedbyanexternalcageapproximate
dimensions130cmX120cmX94cmInorderto
limitthehandlingofthefishcensusofthefishwas
carriedoutbyliftingtheinnercageoutofthewater
andcountingthe number ofsurviving fish

Survivorship of sticklebacks was monitored

approximatelybiweeklyfromJune14through
October31996Survivorshipofmosquitofishwas
monitoredfromAugust2throughOctober31996
Inordertopreventpredationofthefishesbyardeids
andotherpiscivorousbirdsresidinginthewetlands
thecageswerecoveredwithchickenwireorplastic
nettingBirdBlockTMEasyGardenerWacoTX
meshopening16cm

RESULTSANDDISCUSSION

Water Chemistry Dissolved oxygen

concentrationsintheopenwaterofinletmarshes
fluctuatedbetween0and15to20ppmoveradiel
periodFig2 Dissolvedoxygenconcentrations
werenearlyzeroformuchofthenightandincreased
inthelatemorningasalgalderivedoxygenwas
added to the water The importance of

photosynthesisvsheterotrophicactivitybybacteria
isevidentbythecloseassociationofdissolved
oxygenconcentrationswithdaylightthenoticeable
impactofcloudydaysontheoxygendynamicsand
thegradientofdissolvedoxygeninthevegetation
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The diel fluctuations in dissolved oxygen

concentrationsweresimilarinbothInlet1andInlet

3Dissolvedoxygenconcentrationsat2mintothe
vegetationwereonlyslightlylowerthanintheopen
waterhoweverdissolvedoxygenconcentrationsat
10mintothevegetationoftheinletmarsheswere
nearlyzeroforthedielperiod

Diel fluctuations in dissolved oxygen

concentrationsinOutletMarshAwereappreciably
smallerthaninInletMarshes1and3Fig2The
maximumdissolvedoxygenconcentrationinthe
openwaterrarelyexceeded7ppmIncontrasttothe
inletmarshesdissolvedoxygenconcentrationsat2
mand10mintothevegetationinOutletMarshA
wereappreciablyhigherandcloselyfollowedthose
observedintheopenwaterEventhoughthewater

Table1PercentofsticklebackGasterosteusaculeatusandmosquitofishGambusiaafnissurvivingon
October31996inreplicatecagespositionedatdifferentlocationsinamultipurposeconstructedwetland
inSanJacintoCA

Species Period

Gaculeatus June14

October3

Gaffnis August2
October3

InletMarsh1

catastrophicmortalityassociatedwithabloomofHydrodictyonspon26June
t catastrophicmortalityassociatedwithabloomofHydrodictyonspon11August

catastrophicmortalityassociatedwithabloomofHydrodictyonspon17August

qualityintheoutletmarsheswasgenerallybetter
thaninthe inletmarshes dissolvedoxygen
concentrationintheoutletmarshcouldstillbe

extremelylowFig2
Dissolvedoxygenconcentrationinthewater

abovetheshallowbermonthesouthwestandwest

sidesofthecentralpondrarelydroppedbelow23
ppmFig3 Dailymaximumdissolvedoxygen
concentrationwastypically14ppm

ConcomitantincreasesofpHanddissolved
oxygenconcentrationcouldpotentiallyresultintoxic
orstressfulconcentrationsofunionizedammonia
KadlecandKnight1996intheinletmarshes

Toxiclevelsofchloraminesortrihalomethanemight
alsooccurintheinletmarshesDNimmoColorado
StateUniversitypersonalcommunicationThepH
oftheopenwaterintheinletmarshescanreach87
andgiventheconcentrationofammoniainthe
marshestotalammoniamean SE157 23ppm
range923ppmpotentiallystressfulortoxiclevels
ofammoniaderivedcompoundsmightoccuraspH
increasesresultingfromalgalphotosynthesisAsa
consequenceofloweralgalbiomassandreduced
photosynthesisintheoutletmarshesthepHlevelsin
OutletMarshAremainedcomparativelystableand
wereapproximatelypH7formuchoftheday
WEWunpublisheddataThistrendwasalsotrue
forthevegetatedregionsofthemarshAtthesepH
levelsandatthelowerammoniaconcentrations

Location

InletMarsh3 OutletMarshA

Survivalpercent

00 Ot25 780

039 100100 100100

typicallyobservedintheoutletmarshestotal
ammoniamean SE66 28ppmrange19
ppmthefractionoftotalammoniaintheunionized
formislowKadlecandKnight1996

FishsurvivalSurvivalofbothfishspeciesin
OutletMarshAandInletMarsh3wasverygood
howeversurvivorshipoffishwasmuchlowerin
InletMarsh1Table1Individualssurvivedbestin
theoutletmarshMortalityofsticklebacksinone
cageinInletMarsh3andonecageinOutletMarshA
wascatastrophicandwasprobablytheresultofcage
effectsnearlyallfishinaparticularcageweredead
onaparticulardateandmortalitywasassociatedwith
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14

16

Fig1Schematicillustrationofthe10haDemonstrationWetlandEasternMunicipalWater
DistrictSanJacintoCAScirpussppisillustratedbycrosshatchingChemistrysampling
stationsareindicatedbynumbers1through17Thelocationoffishcagesareindicatedby
filledsquaresinOutletMarshAnearsite16InletMarsh1nearsite3andInletMarsh3
betweensites6and7Twocagesoneholdingsticklebacksandoneholdingmosquitofish
werepositionedateachsquare

theproliferationofagreenalgathewaternet
Hydrodicryonspwithinthecage Following
catastrophicmortalityinsomeofthecagesthedead
sticklebackswerefoundthroughoutthewatercolumn
entangledinthenetlikealgaeyetthefishappeared
tobeveryrobustsuggestingthattheonsetof
mortalitywasrapidLargebloomsofthisalgawere
neverobservedoutsideofthecages Herbivory
watermovementorshadingbydenseplanktonic
algalpopulationsintheinletmarshesmaylimit
Hydrodicryonfromproliferatingintheopenwater
outsidethecages

Surfacingandmidwateractivitiesofthe
sticklebackwererestrictedseverelybydenseblooms
ofHydrodicryon Continuousrecording water

qualitymonitorsindicatedthatdissolvedoxygen
concentrationsinthethreearmswereseverely
depressedatnightandintheearlymorning In

contrasttomosquitofishwhichnaturallyswimatthe
watersurfaceunderhypoxicconditionssticklebacks
wereobservedtogulpairwaterattheairwater
interfaceusingacomparativelyshallowangle
betweenthelongitudinalbodyaxisandthewater

surfaceessentiallyswimmingatthewatersurface
ortoexhibitanairgulpingbehaviorinwhichthe
bodywasmaintainedatacomparativelysteepangle
2535 withrespecttothewatersurfaceandthe
openmouthwasthrustintotheairFig4 The

sticklebacksresidedeeperinthewatercolumnwhen
dissolvedoxygenconcentrationsarenotlimiting
Dissolvedoxygen concentrations inthe cage

probablyremainedlowthroughoutdayasthelarge
massofalgaewasdegradedalgalbloomspersisted
forapproximatelytwoweeksbeforedisappearing
quickly

Thecentralpondmayprovidetheonlysiteat
whichsticklebackmalescouldsuccessfullybuilda
nestandtendthedevelopingeggs Unlikethe

mosquitofishwhichinternallybroodstheeggsand
thenbearsliveyoungmalesticklebacksmakeand
guardnestsandthentendtheeggsandnewly
hatched young Low dissolved oxygen

concentrationswillforcethemalesticklebackto

abandonthenestinordertomeethismetabolic

needs Incontrasttoindividualsresidingincool
welloxygenatedlakesorstreamssticklebacksliving
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Fig2 Dissolvedoxygenconcentration and

watertemperatureintheopenwaternearsentinelfish
cagesinInletMarsh3andOutletMarshAforthe
periodJuly22261996andAugust16201996
respectively

inwarmhypoxicwatersarealsoatagreaterriskof
birdpredationFitzGeraldandWootton1993

Our results to date indicate that 1
phytoplanktonpopulationsplayaveryimportantrole
inthe dielfluctuationsofdissolvedoxygen
concentrationsinconstructedwetlandecosystems
2potentiallytoxicorstressfullevelsofcompounds
maylimitouroptionsinthechoiceofbiological
controlagentsformosquitoesinhabitingconstructed
wetlandsand3arelativelysmallareaofwetlandis
probablysuitablefornestbuildingfishes These

resultsunderscorethepotentiallystressfulconditions
forfishesandotherpotentialbiologicalcontrol
agents caused by low dissolved oxygen

concentrationsandothertoxicantssuchasammonia
chloraminesandtrihalomethanes Itremainstobe

determinedwhetheralargescaleintroductionof
sticklebacksintotheDemonstrationMarshcanresult

inaselfsustainingpopulationthatwillspread

throughoutthewetlands Acombinationof

mosquitofish and stickleback might be more

efficaciousforassistingmosquitocontroleffortsthan
the stickleback alone because the viviparous
reproductionandthesurfacedwellingbehaviorof
themosquitofishmaybeamoreamenabletothelow
dissolved oxygen concentrations in manmade

wetlands

ACKNOWLEDGEMENTS

ThisworkwassupportedinpartbySpecial
FundsforMosquitoResearchfromtheDivisionof
AgricultureandNaturalResourcesoftheUniversity
ofCaliforniabyUSDepartmentoftheInterior
National Biological Service Cooperative
AgreementNo1445CA090011andbyUSDA
fundingtotheAgriculturalExperimentStationatU
CRiversideWeacknowledgetheassistanceofthe
USGeologicalSurveyBiologicalResources
DivisionEasternMunicipalWaterDistrictUS
BureauofReclamationUSDepartmentofthe
InteriorCaliforniaDepartmentofFishandGame
andtheNorthwestMosquitoandVectorControl
District WebenefittedfromdiscussionswithS

DenisonJMalcolmRRodriquezCSwiftandJ
Thullen

REFERENCESCITED

AmericanPublicHealthAssociation1995Standard

MethodsfortheExaminationofWaterand

Wastewater19thedAmericanPublicHealth

AssociationAmericanWaterWorksAssociation
andWater Environment Federation

WashingtonDC
FitzGeraldGJandRJWootton1993The

behavioralecologyofsticklebackspp537572
InTJ Pitcher Behaviour of Teleost

Fishes2ndedChapmanandHallLondon
GratzNSandothers 1996Commentson

AdverseAssessmentsofGambusiaaffinisJ
AmMosqControlAssoc12160166

KadlecRHandRLKnight1996Treatment
WetlandsCRCPressBocaRatonFL

Rupp H R 1996 AdverseAssessments of

Gambusiaaffinisanalternateviewformosquito
controlpractitionersJAmMosqControl
Assoc12155159

USBureauofReclamationNationalBiological
SurveyandEasternMunicipalWaterDistrict



56 MOSQUITOandVECTORCONTROLASSOCIATIONofCALIFORNIA

1994 Multipurpose Wetlands PhaseIIIII

Report
WaltonWEandMSMulla1991Integrated

controlofCulextarsalislarvaeusingBacillus
sphaericusandGambusiaaffiniseffectson
mosquitoesandnontargetorganismsinfield
mesocosmsBullSocVectorEcol16203221

WaltonWEPDWorkmanandSAPucko
1996EfficacyoflarvivorousfishagainstCulex
sppinexperimentalwetlandsProcMosq
VectorControlAssocCA6496101

WetzelRGandGELikens1991Limnological
Analyses2ndedSpringerVerlagNewYork
NY



PROCEEDINGSANDPAPERSOFTHESIXTYFIFTHANNUALMEETING 57

25

CentralPondShallow

0 I f 1 I I 1 I 0

911936 911 912936 912 913936 913 914936 914

2136 2136 2136 2136

30

Fig3Dissolvedoxygenconcentration41andwatertemperatureattheedgeof
thecentralpondfortheperiodSeptember11141996

Fig4Swimmingorientationofthemosquitofishleftandstickleback
underlowdissolvedoxygenconcentrations 05ppmThemosquitofish
swimswiththelongitudinalbodyaxishorizontaljustbelowthewater
surfaceThesticklebackeitherorientsthelongitudinalaxisbodyat
approximately2535tothewatersurfaceandgulpsairillustratedor
swimswiththemouthopenattheairwaterinterfacenotillustrated
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TEMPERATUREEFFECTSONMETABOLISMFOODDEMANDSIN

THREESPINESTICKLEBACKSGASTEROSTEUSACULEATUS

Concernshavebeenraisedaboutthecontinued

useofexoticfishspeciesmosquitofishGambusia
affinisinCaliforniaforbiologicalmosquitocontrol
whenappropriatenativefishmaybeemployedThe
threespinesticklebackGasterosteusaculeatusisa
nativefishthatmaybeusedmorewidelyfor
mosquitocontrolinCaliforniaDowns1991Hubbs
1919 Inanattempttoelucidatethepossible
effectivenessofthesesticklebacksasabiological
controlagentofmosquitoeswecomparedthefood
demandsofthesefishtothatofmosquitofish

Sticklebacksusedinthestudywerecollectedon
JepsonPrairieinDixonCaliforniaandkeptonthe
UniversityofCaliforniaDaviscampuswherethe
experimentaltrialswereconductedFooddemandsof
sticklebackswereobtainedbyconvertingmeasured
respiratorymetabolicratesmgO2hgCech1990
tooxidativefooddemandscaldgBrettandGroves
1979atthreedifferentacclimatedtemperatures
149194and242C Theoxidativefood

demandswerethencalculatedtofooddemandsin

termsoflargeandsmallmosquitoCulextarsalis
larvae mosquito larvaedg Cech et al

1980Stickleback food demands in terms of

mosquitolarvaeat149194and242Care168
173and255smallmosquitolarvaedgand2122
and32largemosquitolarvaedgrespectively A

significant difference between the 242 C

temperaturegroupandtheothertwotemperature
groupsdoesexistPvalue00005byBonferroni
test AQ10valueof161forthestickleback

metabolicratewascalculatedfromtheaverage
oxygenconsumptionratesoftemperaturegroups
149and242CThefooddemandsofthreespine
sticklebackshavebeencomparedtopublishedfood
demandsofmosquitofishCechetal1980Except
forthecoldesttemperaturewherefooddemands

DeanVLauritzenandJosephJCechJr

DepartmentofBiology
UniversityofCaliforniaLosAngeles

LosAngelesCalifornia90095
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appeartobeequalsticklebackfooddemandsappear
tobelowerthanthatofthemosquitofishWooton
1976hasshownthatsticklebacksdonotreproduce
readilyinwarm21Cwatersthatcharacterize
shallowmarshhabitatsduringthestickleback
spawningseasonWootons1976fmdingsandthe
resultsofthisstudysuggestthatsticklebacksareless
efficientthanmosquitofishasabiologicalcontrol
agentofmosquitopopulationsinCalifornia In

speculation control of California mosquito
populationsandmaintenanceofanindigenousfauna
mayrequirehigherstockingdensitiesofsticklebacks
thanthedensitiesofthepresentlyusedmosquitofish
populations
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INDOOROVERWINTERINGPROGRAMFORMOSQUITOFISH
GAMBUSIAAFFINISAPROGRESSREPORT

Thedevelopmentofmorepondsandgreater
numbersofmosquitofishmigratorypredatorslike
commonmergansersMergusmerganserbeganto
seriouslydepleteouroverwinteringfishstocks
Duringthefallof1988wecontactedthemanagerof
theDepartmentofFishandGamesCentralValley
Hatcheryandrequestedtheuseoftwooftheir
cementracewaysforoverwinteringmosquitofish
Thatwinterwehada661survivalrateintheir

cementracewayscomparedtoa413survivalrate
intheDistrictsearthenponds

InAugust1989wepurchasedtwo2025liter
aluminumracewaysTheseracewaysweresetup
indoorsandhadasimpleflowthroughwater
deliverysystem Thatwinterinthealuminum

racewayswehada607survivalratecomparedto
a365survivalrateinourearthenpondsDuring
thoseearlyyearswealsodidsomeproduction
comparisonstudiesandfoundthatpondsstocked
withtheseintensivelyculturedoverwinteredfish
producedmorefishthanpondsstockedwithfishthat
wereoverwinteredinearthenpondsSchon1991

WernerPSchon

SacramentoYoloMosquitoandVectorControlDistrict
8631BondRoadElkGroveCalifornia95624

ABSTRACT

Duringthewinterof198990SacramentoYoloMVCDbeganevaluatingalternativemethodsformaintaining
overwinteringmosquitofishpopulationsPredationinourearthenpondswassignificantlyreducingourstocksof
overwinteredfishTypicallywewerelosingabout65ofthefishthatwerestockedinoverwinteringpondsinthe
fallForthis199596studyweused8aluminumracewaysmeasuring55meterslong634cmdeep812cm
wideandwhichheld2025litersofwatereachRacewayswerestockedonOctober181995with16kilograms
35lbsofmosquitofisheachDuringthefinalthreeweeksofthisprojectwebegansampling40fishfrom
raceway 2eachweekand40fishfrompond 4whichisthepondthattheraceway2fishcamefromWe
comparedtotallengthwetweightfecundityandconditionFultonsConditionFactorBagenal1978wasusedto
comparetheconditionamplitudeofafishMosquitofishfecunditywasdeterminedbyremovingthegonadsand
countingthenumberofhydratedeggsThedatawereaveragedeachweekandthemeanwasusedforcomparison
InadditionthemeantotalsforthestudyperiodwerealsousedincomparisonMosquitofishsampleswere
collectedonMarch27April2andApril191996Oneachsamplingdatetheracewayoverwinteredfishwere
significantlylongerheavierandinbetterconditionthanthefishoverwinteredinpond4Onthefirstsample
datethefishoverwinteredinpond4hadahighermeannumberofhydratedeggs2103comparedtothe
racewayfish1915 Howevermeanfecundityforallthreesamplingdateswashigherfortheraceway
overwinteredfish3123comparedto2683hydratedeggsfromthefishoverwinteredinpond4Theoverall
percentoffishoverwinteredintheracewayswas932comparedto368forthefishoverwinteredinour
earthenponds

Duringthefollowingyearswepurchasedoneor
tworacewaysperseasonandincludedtheminour
mosquitofishoverwinteringprogramWehavealso
learnedtotreattheracewayfishwithparacidesand
antibioticsbothprophylacticlyandreactivelyfor
internaland external parasites andbacterial

infections Thesetreatmentshavesignificantly
increased mosquitofish overwintering success

Additionallywehaveinstalledalargeeightcubic
footcarbonfilterasourWaterDistrictfrequently
injectsourwatersupplywithchlorinetocontrolan
ironmanganesebacteriumthatisfoundinwells
throughoutthearea

MATERIALSANDMETHODS

Forthisstudyweusedeightaluminumraceways
55meterslong634cmdeep812cmwidewitha
capacityof2025literseachThewatersourcewas
deepwellwaterfromElkGroveWaterDistrictand
wasrunthroughadechlorinatingunittoremove
chlorineandsediments Priortoenteringthe
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racewaysthewaterwasrunthroughpackedcolumns
toincreasedissolvedoxygenlevelsTheracewaytail
waterwasnotcirculatedbutwasdischargedinto
eightofouroverwinteringpondstomaintainwater
levelsthroughoutthewinterWepreferredtorun
fourgallonsperminuteperracewaythroughoutthis
studyandwaterpressurevarieddailyandflowrates
wereoftenaslowastwogallonsperminuteper
raceway

Waterchemistrywastakentwiceperweek
MondaysandFridaysthroughoutthisstudy
Temperatureremainedfairlyconstantat18CpH
variedfromalowof72toahighof77Nitrates
andnitriteswereconstantlyat0ppm Dissolved

oxygenlevelsatthebaseofthepackedcolumns
variedfrom5to7ppmMeasurementsatthetail
raceorwateroutletwerethesameor1ppmless
TotalAlkalinityasCaCOwasconstantat120
ppm

RacewayswerestockedonOctober181995
with16kilograms35lbseachThesefishcame
fromponds14thatweredrainedcleanedandre
rockedinJulyOnAugust41995ponds14were
refilledandfertilizedaccordingtodistrictprotocol
Thesepondswereinculcatedwithplanktonfrom
severalofourotherproductionpondsandtendays
laterstockedwith568kilograms125lbsof
mosquitofishfromsurroundingproductionponds
ThelastweekinApril1996thesepondswere
pumpeddownseinedandoverwinteringsuccess
wasdetermined

Threedaysafterstockingracewayfishwere
treatedwithParacideFasaprophylactictreatment
forinternalandexternalparasitesFivedayslater
propylactictreatmentswithTerramycinweremade
tominimizebacterialinfections

Duringthefinalthreeweeksofthisprojectwe
begansampling40femalemosquitofishfrom
raceway2eachweekand40femalemosquitofish
frompond4whichwasthepondthattheraceway
2fishhadcomefromWecomparedtotallength
wetweightfecundityandcondition Fultons

ConditionFactorwasusedtocompareconditionof
thefishThisfactorisbasedonthehypothesisthat
theheavierfishofagivenlengthareinthebest
conditionBagenal1978 Mosquitofishfecundity
wasdeterminedbyremovingthegonadsand
countingthenumberofhydratedeggsThedata
wereaveragedeachweekandthemeanwasusedfor
comparisonsInadditionthemeantotalsforthe

studyperiodwerecomparedMosquitofishsamples
werecollectedonMarch27April2andApril19
1996

RESULTSANDDISCUSSION

Ofthe127kilograms280lbsofmosquitofish
stockedintheraceways1186kilograms261lbs
or93wereharvestedduringthethirdweekof
April1996Thesedatawererecordedbyweightor
biomassanddidnotreflectthenumbersoffishthat

werelostNumericallyweprobablylost3035of
ouroriginalstocksbutbecauseoftheamplitudeof
theoftheracewayfishthepercentoverwinteredwas
muchgreaterIndividualracewayoverwintering
successvariedfromalowof8028lbsinraceway
1toahighof102936lbsinraceway7
Combined overwintering success in the

overwinteringponds14was3685or81lbs
Theaveragetotallengthoftheraceway

overwinteredfishwas442mmcomparedtopond4
stocksat382 mm Thegreatestsignificant
differenceswereseenwhencomparingthewet
weightdata Theaverageweightoftheraceway
overwinteredfishwas124gcomparedtothepond
overwinteredstocksat068gLengthandweightof
the two different overwintering stocks were

comparedusingFultonsConditionFactorThe
conditionoftheracewayoverwinteredfishwas141
comparedtothepond4overwinteredstocksat
119

Fecunditydataweredeterminedbycountingthe
numberofhydratedeggsineachfishsampledThe
meannumberofhydratedeggsoftheraceway
overwinteredfishwas3123comparedtothesample
ofpond4overwinteredfish2683Although
significantlydifferentbasedonweightdifferencesof
the two stocks we expected the raceway

overwinteredfishesfecunditytobemuchgreater
OverwinteringGambusiaisthemostdifficult

partofourextensivepondculturingprogramandthe
presenceofmigratoryavianpredatorshasrequired
ustodevelopanalternativetooverwinteringallof
ourfishstocksinearthenponds Raceway
overwinteredfishprovideourMosquitoControl
Technicianswithadequatenumbersoffishfor
stockingintospringsourcesWithoutthesefishwe
wouldhavehadtotakeanexcessivenumberofour

broodstocksfromourproductionpondsthus
reducingthenumberoffishavailableforstocking
ricefields
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Adulticidingisstillanimportantcomponentof
manymosquitoabatementprogramsinCalifornia
AccordingtotheVectorControlSummaryTables
publishedintheProceedingsandPapersofthe
California Mosquito and Vector Control

Associationin1994over15468kgofmosquito
adulticideswereusedbymosquitoandvectorcontrol
agenciesinCaliforniaEliason1995 Natural

pyrethrinandsyntheticpyrethroidsarecommonly
usedasultralowvolumeULVgroundadulticide
treatmentsAlthoughsomeoftheseproductscanbe
appliedneatmanyrequiredilution Thediluent

descriptiononthechemicallabelsfortheseproducts
includesuchstatements

1thisconcentrationisdesignedfordilution
withlightmineraloil

2thisconcentrateisformulatedtobediluted
withasuitableoildiluentsuchasbutnotrestricted
tolightmineraloildeodorizedkeroseneor
petroleumdistillate

3mixproductwithrefinedsoybeanoillight
mineraloilof54secondviscosityorothersuitable
solventordiluent

4dilutewithmineraloilssuchasOrchexor
Klearolcottonseedoilorothersuitablenon
phytotoxicULVsuitableoil
Regulatoryagenciesroutinelyscrutinizenotonlythe
activeingredientsbuthaveshownincreasing
concernwiththeinertingredientscontainedin
mosquitocontrolproducts Thediluentsusedfor

1997ProcMosqandVectorControlAssocofCA

FIELDEVALUATIONOFAQUARESLIN2020ANDPERMANONE3166
AGAINSTAEDESNIGROMACULISINMERCEDCOUNTY

AInmanJZhaiDSykesandHBMunns

MercedCountyMosquitoControlDistrict
POBox909

MercedCA95341

ABSTRACT

WaterbasedAquaReslin2020andoilbasedPermanone3166wereappliedasultralowvolumeground
adulticidetreatmentsagainstAedesnigromaculisat196and197gramsAIhectare At30mbothproducts
achievedgreaterthan99mortalityat24hoursAtdistancesof60mand90mAquaReslinprovided554and
494mortalityat24hourswhilePermanoneachieved966and920controlWindyconditionsmayhave
playedamajorroleduringtheapplicationofAquaReslin

AgrEvoEnvironmentalHealth95ChestnutRidgeRoadMontvaleNJ07645
FennimoreChemicalsPOBox388PioneerCA95606

ULVadulticidingapplicationsarenotabovethis
samescrutiny AgrEvoEnvironmentalHealthhas
developedawaterbasedpermethrinproductAqua
Reslin2020Thisfieldstudywasundertakento
evaluateAquaReslin2020andthepreviously
labeledPermanone3166asULVgroundtreatments
againstadultAedesnigromaculis

MATERIALSANDMETHODS

656365

Adultmosquitoeswerecollectedduringthe
morningofthetestdaywithhandheldInsectVacs
BioQuipCorporationfromanaturalpopulationof
Aedesnigromaculisfromanalfalfafieldnear
SnellingCaliforniaThemosquitoeswereheldin
plasticcollectionchambersplacedinpolystyreneice
chestsandtransportedtothelaboratoryfacilityof
theMercedCountyMosquitoAbatementDistrict
ThemosquitoeswereanesthetizedwithCO2and
transferredtocylindricalscreenedtestcagesThe
cagesmeasuredapproximately89cmindiameter
and203cminlengthThenumberofmosquitoesin
eachcagerangedfrom9to98 Cagesforeach
treatmentandcontrolwerepackedinseparateice
chestsfortransportationtothetestsite

AquaReslin2020andPermanone3166were
evaluatedasgroundappliedULVtreatmentsatrates
of1968gAIhaand1979gAIharespectively
againstcagedadultfemaleAedesnigromaculis
mosquitoesina811hectareplowedfallowparcelof
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propertylocated48kmeastoftheMercedCounty
MADHeadquarters Testingwasconductedon
September11at1945hforAquaReslinand2015h
forPermanone3166 Temperaturesrangedfrom
222to234Celsiusdegreeswitharelativehumidity
of45 Thewindswereoutofthenorthwestduring
thedurationofthetestWindvelocitywasmeasured
withahandheldDwyerwindmeterWindspeedsof
11261609kmperhourwithgustsof2091kmper
hourwererecordedduringtheAquaReslin
applicationSteadywindsof6431126kmperhour
wererecordedwhenthePermanoneapplicationwas
made

ToachievetheproperapplicationratesAqua
Reslin2020wasdilutedataratioof1625inwater

Permanone3166wasmixedwithArcoprimeOil90
ataratioof1115TwotruckmountedLECO800

coldaerosolgeneratorswereusedtoapplythe
materials Thetruckstraveledinasouthtonorth

directionataspeedof1609kmperhourNozzle
pressurewas246gpercmforAquaReslinand316
gpercmforPermanoneDropletsizeanalysisand
flowratecalibrationswerecompletedpriortothe
treatmentsFlowratesforbothmaterialswas180ml

perminuteDropletsizeasmeasuredwithanAIMS
ArmyInsecticideMeasuringSystemmachinewere
153micronsvolumemediandiameterVMDfor
AquaReslininwaterand161micronsVMDfor
Permanoneinoil

Treatment Rate

AquaReslin 196gha
Permanone 197gha

Distance

Cagedmosquitoeswereplacedinthetreatment
plotsjustbeforeeachtest Thecageswerehung
approximately152mabovethegroundonmetal
fencestakesThestakeswerearrangedinthreerows
with30mbetweeneachrowIneachrowstakes
wereplacedat3060and90metersperpendicularto
thespraypatternofthetruckApproximately15
minutesaftereachinsecticidewasappliedthecaged
mosquitoesweretransportedbacktotheMerced
MADlabfacilityanesthetizedwithCO and

transferredto189literpapercanswithscreenlids
Controlcagesofmosquitoeswerehandledina
similarfashionhungoutsideonmetalstakesupwind
ofthetestplotandtransferredinaseparateareaof
thelabRaisinswerewrappedinwatersoakedcotton
andplacedontopofthescreenlids Initial

knockdownwasobservedat1hourwhilemortality
wasrecordedat12and24hoursposttreatment
Datawerecorrectedforcontrolreductionsusing
Abbottsformula Meansforeachinsecticideby
distanceandbyrowwereanalyzedusingANOVA
TreatmentmeanswereseparatedbyTukeysHSD
test

RESULTSANDDISCUSSION

Average24hourmortalityfortheAquaReslin
andPermanonetreatmentsbydistancefromthespray
vehiclearepresentedinTable1 AquaReslin

Table1Average24hourmortalityofAquaReslinandPermanoneULVapplicationsagainstcagedAedes
nigromaculis

30m 60m 90m Mean FValue PValue

997a 554b 494b 751B 1605 0099

996a 966b 920c 959A 2834 0034

meansfordistanceinthesamerowfollowedbyadifferentlowercaseletteraresignificantlydifferentP005
byTukeysHSDtest

comprehensivemeansfollowedbyadifferentuppercaseletteraresignificantlydifferentP005byTukey
HSDtest
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providedexcellentcontrolat30mbutdecreased
significantlyatthe60and90meterdistances
Therewasnosignificantdifferenceintreatment
mortalityat60and90meters Controlmortality
rangedbetween199and106 Permanone

displayedexcellentknockdownandmortalityover
timeatalldistances ThePermanonetreatmentby
distanceinteractionwassignificantatallthree
distanceshowevermortalitywasstillacceptablefor
eachdistanceControlmortalityrangedfrom187to
841

TheresultsofthesetrialsindicatethatAqua
Reslin and Permanone are highly effective

compoundsagainstAedesnigromaculisatthe30
meterdistance Permanoneshowedmoreactivity
thanAquaReslinatdistancesof60and90meters
fromthespraypath Norecoveryfrominitial
knockdownwasobservedforanytreatmentsThe
lowermortalityobservedintheAquaReslin
treatmentatthe60and90meterdistancescouldbe

attributedtogustywindsduring application
MortalitybyrowfortheAquaReslinapplication

rangedfrom613to93 AquaReslinwashighly
effectiveatthe90meterdistanceinonerowThe

resultsandtheweatherconditionsprevalentduring
thesetrialswarrantsthefurtherevaluationand

developmentofwaterbasedAquaReslin
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CARBONDIOXIDEBAITEDCDCSTYLETRAPSUSEDTOCONTROL

PSOROPHORACOLUMBIAEDYAR KNABINTHECOACHELLA
VALLEY

PsorophoracolumbiaeDyar Knabwasthe
primarypes mosquitofoundonpasturesdate
gardensandfanpalmnurseriesduringJulyAugust
andSeptember1996intheCoachellaValley
California

AlthoughexcellentcontrolofPsorophoralarvae
on pasturesmaybeachievedwith longterm
productssuchasAltosidpelletstherewere
situationswhentimelyapplications werenot

possibleOftenthereasonswerealockedgateor
absentowner Themainproblematfanpalm
nurserieswaslimitedaccesscausedbydenseplanting
andsharpspinesoftheleafstemsofthefanpalms
Theproblemwithdategardenswasalackof
availablemanpowertohandletheacreageneededto
betreated Adultsfromsuchbreedingsiteswere
imposingapublicnuisanceandtheCoachellaValley
MosquitoandVectorControlDistricttookaclassic
approachtovectorcontrolandfoggedinoraround
residentialareas

Experiencefrom 1995and1996fogging
indicatedthatfoggingresultsvariedthatcostswere
highandthatpublicinterferencecanhaveanimpact
onthefoggingprocedureIn1995flatsentinelcages
wereusedtotesttheefficacyofgroundfogging
Controlvariedfrom20to100 dependingonthe
typeofhabitatdistanceofcagesfromthefogging
sourceandwinddirectionThehighcostofground
foggingandvariableresultsmotivatedtheCVMVCD
personneltolookforadifferentsolution

Carbondioxidehaslongbeenknownandused
asanattractantforbitinginsectsandforvector
surveillanceRecentlyCOwasusedaloneorin
combinationwithoctanolformosquitocontrolby
removaltrappingortrappingoutofmosquito
populationsfromcertainareasWoodandMorris

BrankaBLothropandStanHusted

CoachellaValleyMosquitoandVectorControlDistrict
83733Avenue55

ThermalCalifornia92274

Correspondenceaddress73315DesertRoseDrPalmDesertCA92260

656667

1990DayandSjogren1994 KlineandLemire

1995KlineandBornard1996
Inthesummerof1996theCVMVCDinitiateda

pilotstudytodetermineifusingaseriesofCO
baitedCDCstyletrapscouldreplacefogginginsmall
areasThespecificobjectivesofthestudywereto
determinetheeffectivenessofsocalledsurrounding
strategyinlimitedlocationsandtocomparethecost
ofsuchamethodagainstgroundfoggingThe
surroundingstrategyinvolvesplacementofCO
trapsaroundpotentialmosquitohostsusually
residentialunits

DuringAugust 1996massivebreedingof
Psorophoracolumbiae occurredatTwoPalms

RanchandCottonPatchRanchpasturesThe
CVMVCDreceivedacomplaintfromaresidentata
trailerparklocatedbehindtheTwoPalmsRanch
regardingahighmosquitopopulation Thetrailer

parkandtheownershouseattheCottonPatch
Ranchweretheonlyresidentialareasinthemile
squaresectionSuchasmallareaencouragedtheuse
oftheCOtrapsFourtrapswereplacedaroundthe
trailerparkand4aroundtheownershouseEach
trapwasbaitedwith05kgofdryiceandplacedon
1mstandsbetween300 400PM Trapping
continuedfor7nightsThefirstnightover10000
mosquitoeswerecollectedwhileonthelastnight
over700Residentsreactionfromthetrailerpark
indicatedanoticeablereductioninnumberof

mosquitoesafterthefirstnightoftrappingWhen
residentsreportedthattheydidnothaveaproblem
withmosquitoestrappingwasdiscontinuedThe
totalcostoftrappingfor7dayswas28770which
includeddryice05kgofdryice 0607hours
ofovertimeforeachdayforsettingthetrapsand14
hoursofregulartime
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AtthebeginningofSeptember1996excessive
breedingofPsorophoracolumbiaeoccurredinafan
palmnurserynearJohnKelleySchoolinThermal
TheCVMVCDreceivedacomplaintfromtheschool
PrincipalTheareaaroundtheschoolaportionof
Thermalandapartofthenurserywerefoggedfor5
days buttheCVMVCDwasstill receiving
complaintsfromtheschoolThemainreasonforthe
continuingcomplaintswasthatduringthefogging
timeresidentswereonthestreetssothefoggerwas
offtoooften Thecostfor5nightsincluding
chemicalsandovertimefortwooperatorscameupto
1200 Atthattimewedecidedtoplacetraps
aroundtheschoolandatthenorthwestcornerofthe

nurseryAfterthefirstnightoftrappingSept11
19968trapscollectedover8000mosquitoesThe
nextmorningwereceivedacallfromtheschool
Principalthattherewasanoticeablereductioninthe
numberofmosquitoesAfter3daysoftrappingthe
Principalinformedusthattherewerenocomplaints
fromthestudentsAfterthe5tdayoftrapping8
trapscollected over250 mosquitoes sowe

discontinuetrappingThetotalcostoftrappingfor5
nightsincludingdryice8hoursofovertimeand16
hoursofregulartimewas20550

Themethodofremovaltrappingwithdifferent
attractantsstillhaslimiteduseThereareprograms
whereremovaltrappingisverysuccessfulsuchas
eyegnatcontrolintheCoachellaValleyandisthe
onlymethodofcontrolOtheroccasionsofremoval
trappingarerareandusuallycompelledbyother

factorssuchasasensitiveenvironmentKeyIsland
publicinterruptionduringthefoggingprocedure
trappinginThermalorsmallresidentialareas
wherecosteffectivenessisthemajorreasonforusing
removaltrapping

Publicperceptionalongwithareductionin
numberofmosquitoesinthetrapsweretheonly
indicatorsthatremovaltrappingwasaviablemethod
forvectorcontrolinthesecasesThesefirstresults

wereencouragingandindicatetheneedforfuture
trials
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APPLICATIONOFALTOSIDMETHOPRENEFORYELLOWJACKET
CONTROL
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2151BerkeleyWay
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ABSTRACT

AtwoyearstudyinvestigatedtheapplicabilityofmethopreneintheformofAltosidLiquidLarvacideALL
forthecontrolofscavengingyellowjacketsBaitstationswereprovisionedwithAltosidtreatedcannedmackerelin
picnicareasoftworecreationalparkswithinMannandSanMateocountiesThebaitstations weremonitoredand

rebaitedbiweeklyThefirstyearofthestudyconcentratedonassessingthelongtermeffects onyellowjackets
Resultsindicatedthatmethoprenehadadetrimentaleffectonyellowjacketsbutittookapproximatelytwomonths
tobringaboutnoticeablereductionofforagingworkers Inadditiontheunavailabilityofpracticaldetection
methodsformethopreneresiduemadeitdifficulttoconfirmtheobservedresultsInthesecond yearapplications
ofhigherdosagesofmethopreneataconcentrationsixtimesorhigherthanrecommendedfieldrates weremadeto

shortenthetimeneededforcontrolBaitstationswereplacedadjacenttotheestablishedneststoevaluatethe
materialseffectivenessforshorttermcontrolThestudyfailedtodemonstratethatthematerialcanberelied upon

toproducepredictableresultsoreffectivecontrolAvarietyoffactorswereobservedtohaveinfluencedtheresults
includingtheattractivenessofthebaitcompetitivefoodsourcesandyellowjacketbehavior

MarinSonomaMosquitoandVectorControlDistrict556NMcDowellBlvdPetalumaCA94954
2SanMateoCountyMosquitoAbatementDistrict1351RollinsRoadBurlingameCA94010
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APPLICATIONOFANEWTAMPERRESISTANTBAITSTATIONTO

CONTROLROOFRATSINORANGECOUNTYCALIFORNIA

VectorcontrolprogramsthroughoutCalifornia
havebeensubjecttohistoricalchangesbroughtaboutby
modernizationandincreasedregulatorystandards
EffectiveSeptember1996ntwregulationsenactedby
theUnitedStatesEnvironmentalProtectionAgency
nowrequirethatallcommensalrodentbaitsbeplaced
insidedurablebaitstationsconstructedinamannerto

resisttamperingandexcludeentrybychildrenunderthe
ageofsixdomesticpetsdogsandnontargetwildlife
Priortotheimplementationofthenewregulations
rodenticideswereplacedeithertotallyexposedorinside
openstationsthatfailedtopreventdirectaccesstothe
bait Tocomplywiththenewtamperresistance
standardsandcommensuraterodenticidelabelingthe
OrangeCountyVectorControlDistrictproceededto
developaneconomicaltamperresistantstation
constructedfromprefabricatedsheetmetalandextruded
plasticcomponentsThispaperbrieflysummarizesthe
designfeaturesoftheDistrictsbaitstationandits
applicationtocontrollingroofratsRattusrattus
LinnaeusinOrangeCounty

OCVCDTAMPERRESISTANTBAITSTATION

OperationalRequirementsTheroofratcontrol
programoperatedbytheOrangeCountyVectorControl
Districtreliesheavilyonchemicalcontrolandbait
stationsthatcanbefirmlyattachedtofencesand
shrubberyatprivateresidences Thisaspectofthe
Districtsoperationsrequiresbaitstationsthatareeasily
attachedtoverticalsurfacesegwallsandfencesand
treelimbs Commerciallyavailablebaitstationsare
fabricatedinvariouscubicalandboxconfigurations
withaccessopeningsalongthesidesjustbehindthe
frontpanelAttachmentofthesetypesofstationstotree
limbsandverticalsurfacesposesanumberoftechnical
problemsthatprecludeeaseofplacementusingeither
wireoracombinationofhardanchorpointsFroma

RichardPMeyer

OrangeCountyVectorControlDistrict
POBox87

SantaAnaCA92702

656971

varietyofdesigns submittedbytechnicaland
operationalstaffacylindricalconceptwasfinally
selectedthatconformedtothestandardsrequiredfor
botheconomicalproductionandquickdeploymentA
prototypeofthestationwassubmittedtothe
Environmental Protection Agency for technical

evaluationandconformitywithtamperresistantcriteria
TheOCVCDbaitstationwasapprovedandnowis
formallylistedbytheEPAwithspecialapplicationfor
placementinvegetation

StationSpecificationsThestationiscylindricalin
shape425diaX140longwiththeaccess
openingsca20 intheendsabovecenterFig1A
Thecylindercomprisingthebodyofthestationis
moldedextrudedtoanODof420andthicknessof
020 fromrecycledplasticandcoloreddarkgreento
blendwithshrubbery Endcapassembliesare
fabricatedfromtwogalvanizedsheetmetalthickness
0030 0035 componentsspotweldedtogetherto
produceasinglecomponentFig1Bthatincorporates
theaccessopeningintheendcapCandbaffleplate
PtowhichthebaitisattachedtotheundersideB
Thebafflestructurallypreventschildrenanddogsfrom
contactingthebaitAfullyassembledstationincluding
partsandlaborminusthebaitcostsapproximately
450toproduce

FieldEvaluationsPrototypestationswerebaited
with16ouncestwo8ozbaitcakescontaining
0005chlorophacinoneanddeployedinthefieldto
determineifthedesignwasacceptabletoaccommodate
foragingroofratsAllfieldtestsdemonstratedthatrats
wouldenterthestationwithinseveralweeksof

placementTheapparentprolongedacceptanceperiod
isattributabletothedesignofthestationthatrequires
waryratstobecomeaccustomedtothestructure
beforeenteringthroughthecircularaccessopenings
Previouslybaitsplacedeitherintheopenorineasily
accessiblenontamperresistantstationswerereadily
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accessedbyratsthatperceivedlittledangerassociated designsofconunerciallyavailablestationswerenot
withtheunencumberedpresentationofthebaitOther simultaneouslyevaluatedwithourstation

Figure1Photographsillustrating afullyassembledbaitstationAandassembledsheetmetal
componentscomprisingtheendcapandbaffleassemblyB
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SYNOPSISOFDISTRICTSROOFRATCONTROL
PROGRAM

OperationsTheDistrictreceivesontheaverage
12000servicerequestsannuallyofwhichmorethan
90areratrelated Thislevelofservicedemand
requirestheservicesof16fulltimestaffandonevector
ecologist Intheprocessofprovidingratcontrol
servicesDistricttechniciansrespondbydeployingan
excessof25000poundsofbaitpresentedinaminimum
of20000baitstationsThemassivevolumeofbaiting
requiresexpedientplacementandanchoringofstations
plustheeaseofrecheckandmanagementnecessities

StationPlacementGuidelinesWhenplacingbait
inthefieldDistricttechniciansaregiventhefinal
decisionwhetherornottodeployastationifconditions
securitysafetyallowthemtochoosethatoptionIfa
stationisplacedataprivateresidencethesiteof
placementislargelyconfinedtothebackyardwhere
accessislimitedtotheDistricttechnicianand

residentForresidentsthathavenochildrenorpets
stationseithercanbeattachedminimum12gagewire
securelytoalmostanyverticalsurfaceegwalls
fencesetcortothelargerbranchesofshrubberyand
treesDistrictpolicyrequiresbaitstationstobesecurely
anchoredtowallsfencesandvegetationaminimumof
56feetabovegroundlevelatresidenceswitheitherpets
primarilydogsoryoung
childrenThisactionprovidesanadditionallevelof
safetytoassureanadequateoutofreachzonefor
childrenanddogsAdditionalwiresandanchorpoints

areoftennecessarytoassurethatstationscannotbe
removedfromtheiranchorswithoutconsiderableeffort

SUMMARY

Thedesignandcomponentmodularityofthe
OrangeCountyVectorControlDistrictsbaitstation
deliverstheutilityrequiredforrapiddeploymenteasy
attachmenttovegetationandroutinemaintenance
activitiesTheadditionofthesheetmetalendcapsand
bafflecomponentseffectivelyreinforcestheextruded
plastichousingandprotectstheplastichousingfrom
beingseverelydamagedbyratsthatcontinuetoliterally
eatthestationafterthebaithasbeenconsumed

Thoughourstationdesignfacilitatesplacementin
vegetationtheunitmaybemodifiedforground
deploymentwiththeadditionofrestrainingbandsand
bracketstoaccommodateeithersteelspikesorother
typesofcomparableanchors
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MOSQUITOABUNDANCEANDARBOVIRALACTIVITY
INSANBERNARDINOCOUNTYDURING1996

Aspartofthestatewideencephalitisvirus
surveillanceEVSprograminCaliforniaTheSan
Bernardino County Vector Control Program
SBCVCPhascarriedoutEVSandothermosquito
controlactivitiesinboththevalleyanddesertareas
ofSanBernardinoCountyforseveralyears
Geographicallythecountyconsistsofthreedistinct
regionsthedesertmountainsandvalleyregions
Demographicallythevalleyregionhousesover80
ofthenearly16millionhumanpopulationinthe
Countywiththeremainingscatteredovervarious
partsofthedesertandmountainregionsHistorically
casesofbothSaintLouisencephalitisSLEand
westernequineencephalomyelitisWEEhavebeen
reportedinthedesertandvalleyregionsfromtimeto
time

Afterexperiencing26humancasesofSLEin
southernCaliforniaduring1984theonlyhuman
caseofSLEinsouthernCaliforniaduring1987was
reportedfromSanBernardinoEmmonsetal1988
Ofthetwocasesreportedstatewidein1988one
wasfromthesameSanBernardinositeEmmonset
al1989RecentlytwoofthethreeSLEcases
reportedstatewidein1993andonecasein1994

LalSMianChristianNNwadikeLesliAllsup
JamesCHitchcockandMinooBMadon

SanBernardinoCountyVectorControlProgram
EnvironmentalHealthServicesPublicHealth

2355EastFifthStreet

SanBernardinoCA924105201

MATERIALSANDMETHODS

657275

ABSTRACT

Ofthe5988mosquitoescollectedinNewJerseylighttrapsandCOCDCtrapsinSanBernardino
Countyduring1996593werefromthedesertregionNeedlesand407fromvalleysitesInthedesertregion
thedominantspecieswereCulextarsalis946 andCulisetainornata40 InthevalleyregionCulex
quinquefasciatus410 Cxtarsalis279 Culisetaincidens142 andCulexstigmatosoma133 were

foundinsignificantnumbersAll68poolsofculicinemosquitoessubmittedfortestingwerenegativeforbothSaint
LouisencephalitisSLEandwesternequineencephalomyelitisWEEviruses

TheColtonandNeedlesflocksshowedoneandtwoSLEseroconversionsrespectivelyinSeptemberand
NovemberThepostingofencephalitiswarningsignspressreleasesandincreasedmosquitocontrolactivitieswere
carriedoutinbothareas

werefoundtohavebeencontractedinSan

BernardinoCountyEmmonsetal1994Reillyetal
1995DuringthesameperiodbothSLEandWEE
virusactivitieswerereportedinthedesertregion
especiallyNeedlesandadjoiningareasalongthe
ColoradoRiverDuetotheperiodicincidenceof
encephalitisdiseasemosquitocontrolandEVS
activitieshavebeenroutinelycarriedoutinthedesert
andvalleyregionsofthiscountyDatageneratedin
routineEVSactivitiesin1996areappraisedherein
relationtomosquitoabundanceandarboviralactivity
inSanBernardinoCounty

EVS procedures describedby Mian and

Prochaska1990werecontinuedinthesestudiesas
follows

AdultMosquitoPopulationDynamics The

abundance ofvarious mosquito species was

monitoredweeklybytheuseofNewJerseylight
trapsInthevalleythetrapswerestationedateight
differentlocationsYucaipaRedlandsHighland

CaliforniaDepartmentofHealthServicesVectorBorneDiseaseSection2151ConventionCenterWaySuite
218BCA91764
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SanBernardinoColtonFontanaOntarioand
UplandWithinthevalleyregiontherewereatleast
twotrapssiteseachinurbansuburbanandrural

environmentsInthedesertregionNeedlesarea
onetrapeachwasoperatedinurbansuburbanand
ruralareasalongtheColoradoRiver

Adultmosquitoescollectedweeklyinalltraps
werecountedsexedandidentifiedtospecieswith
theAdultMosquitoOccurrenceReportssubmittedto
theCaliforniaDepartmentofHealthServices

ArboviralActivityinFemaleMosquitoes
Arboviralactivityinlocalmosquitopopulationswas
monitoredbyusingCObaitedCDCtrapstocollect
hostseekingadultfemalemosquitoesEightormore
ofsuchtrapswereoperatedtwiceamonthinthe
valleyareaonceintheColoradoRiverdesert
regionFemalemosquitoescollectedovernightwere
anesthetizedusingtriethylamineTEAcounted
identifiedtospeciesandsexthenpooledbyspecies
with1050adultspervialAllvialswerestoredon
dryiceinthefieldorinultralowtemperaturedeep
freezer60Finthelaboratorybeforebeingshipped
indryicepackedcontainersbyovernightexpress
mailtotheViralandRickettsiaDiseaseLaboratory
VRDLinBerkeley

ArboviralActivityinSentinelChickensBoth
wildanddomesticbirdsareknowntoplaya
significantroleintheepidemiologyofmosquito
borneencephalitidesbyactingasreservoirhostsfor
theencephalitisvirusesThereforethreesentinel
flockseachconsistingoftenwhiteleghornchickens
wereusedtomonitorarbovirusactivityinthearea
Twooftheflocksweremaintainedinthevalleyarea
inColtonandRedlandsandoneinthedesertareain
NeedlesTheColtonflockwasstationedatthe
northeasterncornerofMeridianAvenueandOlive

StreetinthecityofColtonThissiteislocatedinthe
generalareaofpreviousSaintLouisencephalitis
humancasesreportedin1987and1988The
RedlandsflockwasmaintainedattheRedlands
SewageTreatmentalongtheSantaAnaRiver
betweenAlabamaandNevadaStreetsThedesert

flockwaskeptatthesewagetreatmentfacilityinthe
cityofNeedlesNewJerseylighttrapswereregularly
operatedatallflocksitesUsingthecombprick
methodbloodsamplesweretakenfromallsentinel
chickensandplacedonprelabeledfilterpaperstrips
onabiweeklybasisduringAprilthroughOctober

1996ThesesampleswerethenmailedtotheVRDL
fordetectionofarboviralactivity

RESULTSANDDISCUSSION

Ofthetotal5998mosquitoescollectedatall
sitesduringtheseason593weretrappedinthe
desertareaand407fromthevalleysitesTable
1Themostabundantmosquitointhedesertregion
wasCulextarsalisCoquillet946 followedby
Culiseta inornata Williston 40 Culex

stigmatosomaDyar05 Culexerythrothorax
Dyar04 AedesvexansMeigen03 Culex

quinquefasciatusSay01 Anophelesfranciscanus
McCracken 01 and Culiseta incidens

Thompson01 Unlikethedesertregionthe
mostabundantspeciesinthevalleyregionwasCx
quinquefasciatus410 followedbyCxtarsalis
279 Csincidens142 Cxstigmatosoma
133 Csinornata19 Anfranciscanus
15 andCxerythrothorax02 Earlierstudies

inthisareaindicatedCxtarsalisasthemost

abundantspeciescomprisingasmuchas35ofthe
mosquitoescollectedin1989MianandProchaska
1990

Atotalof68poolsofculicinemosquitoesCx
tarsalisCxquinquefasciatusandCxstigmatosoma
weresenttoVDRLforvirusstudyAllpoolstested
negativeforbothSLEandWEEviruses

Theresultsonchickenserologyshowedone
seroconversiontoSLEvirusintheColtonflockand

twointheNeedlesflockTheseroconversioninthe

ColtonflockwasfoundinSeptemberbleedingdate
September41996whereasbothseroconversions
intheNeedlesflockwerereportedlateintheseason
bleedingdateNovember121996Therewereno
seroconversionsdetectedintheRedlandsflock

Upon receipt of confirmation on sero

conversionsinbothColtonandNeedlesflocksthe
areaswerepostedwithEncephalitisWarningsigns
followedbypressreleasestolocalnewspapers
advisingresidentstotakenecessaryprecautions
duringoutdooractivitiesespeciallyatduskanddawn
intheaffectedareasInthewakeofvirusactivity
mosquitosourcereductionandcontrolactivitieswere
intensifiedinbothareasDuringthe1996EVS
seasontherewerenohumancasesofmosquitoborne
encephalitisintheSBCVCPterritory

Duringthe1996mosquitoseasontheSBCVCP
diseasesurveillancegrouprespondedtotherequest
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ofMohaveCountyEnvironmentalHealthArizonato
evaluatemosquitosituationincommunitiesalongthe
ColoradoRiverontheArizonasideacrossfrom

NeedlesCABasedonmosquitosurveysusingCO
baitedtrapsonJune20211996atWillowValley
MarinaandClubHouseIndianreservationsewage
pondsonPlantationRoadTopakRancherosites
PintailSloughandNorthDike12Cxtarsalispools
testednegativeforbothSLEandWEEvirusesThe
expenseincurredinthesesurveyswerepaidby
MohaveCountyArizona
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Table1PercentspeciescompositionofadultfemalemosquitoescaughtinNewJerseylighttrapsanddry
iceCObaitedtrapsandnumberofpoolssubmittedinSanBernardinoCountyduring1996

Species

PercentCompositionat
DESERTAREA VALLEYAREA

NJTraps COTraps Total NJTraps COTraps Total

Aedesvexans 08 03 03 00 00 00

Anophelesfranciscanus 01 03 01 76 03 15

Culexerythrothorax 02 09 04 05 01 02

Culexquinquefasciatus 01 00 01 480 64 410

Culexstigmatosoma 07 00 05 129 464 133
Culextarsalis 935 985 946 51 322 279

Culiestaincidens 01 00 01 142 142 142
Culisetainornata 50 00 40 117 01 19

TotalNumberCaught 2791 76417 3555 394 204951 2443

RegionTotal 3555593 2443407
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PLAGUEACTIVITYINSANBERNARDINOCOUNTY

DURING1996

Plague is an enzootic rodent disease

communicabletohumansThediseasecausedbya
bacteriumYersiniapestisistransmittedtomanand
otheranimalsthroughthebiteoffleasHumansare
exposedtothediseaseiftheyenterplagueinfected
areasorifthediseaseistransmittedfromferal

rodentstocommensalratsorcatsthatcohabithuman

environmentsTheoccurrenceofruralplaguecases
hasbeenattributedtotheextensionofhuman

habitationsintowildernessareas

Historicallyplagueisreportedtohave
originatedinCentralAsiaandspreadtoalmostall
continentsoftheworld Thisspreadisevidenced
fromthefirstpandemicofAD542whichinvolved
ArabiaEuropeandNorthAfrica Thesecond

pandemictheBlackDeathoftheMiddleAges
1300scoveredpartsofbothAsiaandEuropeThe
thirdandlastpandemicoriginatedinAsiaSouthwest
ChinaandspreadtoSouthAfricaandSouth
Americaby1899thentoNorthAmericaSan
FranciscoandAustraliaBrisbaneandSidneyby
1900Twiggy1978Kettle1984

FollowingtheintroductionofplagueinNorth
Americatherehavebeenfourmajorurban

LalSMianChristianNNwadikeJamesCHitchcock
MinooBMadanandCharlesMMyers

SanBernardinoCountyVectorControlProgram
EnvironmentalHealthServicesPublicHealth

2355EastFifthStreet

SanBernardinoCA924105201

657679

ABSTRACT

In1996theSanBernardinoCountyVectorControlProgramcarriedout18plaguesurveysatvarioussites
inSanBernardinoCountyOfthe165collectedanimals952weregroundsquirrelsincluding142Spermophilus
beecheyiand15SpermophiluslateralisTheremaininganimalsincludedsevenTamiasmerriamiandoneSilvilagus
audoboniAtotalof546fleaswerecollectedfromtheseanimalsOfthetotalseradrawnfromtrappedanimals
threetestedpositiveforplagueantibodiesfromtwodifferentlocationsGlenHelenRegionalParkcampgroundand
Rio BarancagroupcampsSilverwoodLakeareaUponreceiptoflaboratoryresultsonplaguepositivesamples
allpublicusesitesshowingplagueactivitywereclosedtoallowforappropriateectoparasitesandrodentcontrol
Publiceducationalinformationonplaguewasdisseminatedthroughthelocalpress

epidemicsinCalifornia19001903and19071909
inSanFrancisco1919inOaklandand1924inLos

AngelesSincethattimesporadichumancasesin
endemicareashavebeentracedtowildrodentsand

theirectoparasiticfleas Plagueinfectioninwild
rodentsiswidelydistributedinCaliforniaincluding
thecoastalcountiessouthofSanFranciscoBay
intermountainvalleysonnorthernCaliforniathe
SierraNevadafromLassenPeaktotheKernPlateau
andtheTehachapiSanGabrielSanBernardinoand
SanJacintoMountainsofsouthernCalifornia

SalmonandGorenzel1981Anonymous1983
Knownfociofplagueepizooticsaredistributed

throughoutthemountainsandfoothillareasofSan
BernardinoCountyThemountainrangesalongwith
naturalrecreationallakesprovideawidevarietyof
campinghikingandwatersportfacilitiestoboth
localandoutofcountyvisitorsTosafeguardpublic
healthandsafetyintheseareastheSanBernardino
CountyVectorControlProgramSBCVCPin
collaborationwiththeCaliforniaDepartmentof
HealthServicesVectorBorneDiseaseSection

CDHSVBDSandtheUnitedStatesDepartmentof
AgricultureForestServiceUSDAFScarriesout

CaliforniaDepartmentofHealthServicesVectorBorneDiseaseSection2151ConventionCenterWaySuite
218BCA91764
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routinesurveillanceinplagueenzooticareasduring
theseasonAprilthroughNovember Thedata

generatedinroutineplaguesurveillanceduring1996
arepresentedinthispaper

MATERIALSANDMETHODS

Inroutineplaguesurveysthegeneralmethod
describedbyLangandWills1991wasusedas
followsInatypicalsurvey3035Tomahawk103
livetrapsTomahawkLiveTrapCoTomahawk
WIbaitedwithpeanutbutterandrolledoatswereset
atappropriateshadedlocationsclosetorodent
burrowsinthesurveyarea Inacampground
situationtrapswerealsosetnearpicnictablesthat
attractwildrodentsespeciallygroundsquirrelsand
chipmunksForlocationpurposeseachtrapsitewas
flaggedwithorangenylonribbonhungfroman
adjacentbushortreeThetrapsweresetby1000
amandpickedupintheearlyafternoonthesame
day

Alltrapswithliveanimalswerebroughttoa
shadysiteforprocessingTrapswithanimalswere
transferredinto45x90cmclearpolyethylenebags
3milForeachtrapaballofcottondrenchedin
ethyletherwasintroducedintothebagwhichwas
thenkepttightlyclosedwitharubberbanduntilthe
animalwasanesthetizedusuallyin515minThe
unconsciousanimalwastakenoutofthebagand
cageandtransferredtoawhiteenamelpan30x20x
5cmdeepwherethefleaswerecombedoutusinga
stiffbristledbrushThefleasfromeachanimalwere

collectedinlabeled2mlpolypropylenescrewcap
tubescontaining2salinesolutionNextthrough
cardiacpuncturea3mlbloodsamplewasdrawn
fromeachanimalusinga23gaugesyringeBefore
theanimalregainedconsciousnessandwasreleased
backintoitshabitatallpertinentdatasuchas
speciessexandreproductivestagewererecorded
Allnecessarysurveysiteinformationwasrecorded
beforeleavingthearea

Allbloodsampleswere broughtto the

laboratorycentrifugedfor20minutesat2000rpm
andtheserum transferredtolabeled2ml

polypropylenescrewcaptubesAllseraandflea
samplesalongwithcompletedpaperworkweresent
onblueicebyovernightmailtotheCalifornia
Department ofHealth Services VectorBorne

DiseaseSectionCDHSVBDSinSacramentofor
laboratoryanalysis

The CDHSVBDS laboratory immediately
informedusviatelephoneofanyplaguepositive
samplesIntheeventofplaguepositivesample
confirmationthestandardplagueepizooticprotocol
Mianetal1996wouldbefollowedTheprotocol
includedpostingtheareawithPlagueWarning
signspubliceducationpressreleasesifwarranted
immediateevacuationifacampgroundfollowed
byfleacontrolandrodentsuppressionifnecessary
Fleacontrolwascarriedoutbydustingrodent
burrowswithaninsecticideDiazinon2DPost
treatmentevaluationoffleaindexwasperformed
priortoreopeningtheareaforpublicuseespecially
aparkorcampgroundRodentcontrolwasdoneby
usingarodenticideDiphacinonebaitblocksor
aluminumphosphidetabletsRodenticidetreatment
withaluminumphosphideFumitoxin tabletswas

donebyplacingtwotabletsintoeachactiveburrow
whichwasthenclosedwithaballofcrumpled
newspaperandsealedwithdirtForfollowupifany
eachburrowsitewasflaggedwithabrightcolored
nylonribbon

RESULTSANDDISCUSSION

Duringthe1996seasontheSBCVCPcarried
outroutineplaguesurveysatvariouslocations
situatedinplagueenzooticmountainandfoothill
areasofSanBernardinoCountyTable1Ofthe
total165animalscollected157952 wereground
squirrelsnamely14247M95FSpermophilus
beecheyiand158M7FSpermophiluslateralis
Theremaininganimalsincludedseven2M5F
chipmunksTamiasmerriamiandoneFcottontail
rabbitSilvilagusaudoboniExceptfortwoonea
cottontailrabbitfromtheSilverwoodLakeareaand

theotheragroundsquirrelfromthePhelanarea
testedascarcassesserafromallotheranimalswere

testedforplagueantibodies
Ofthetotal546fleascollectedfromall

trappedanimals416wereDiamanusmontanus
81Mand146F167Hoplopsyllusanomalus
33Mand58F22Echidnophagagallinacea4M
8F09Oropsyllusidahoensis2M3Fand05
Nosopsyllusfaciatus3Fwiththeremaining381
208unidentified

Basedonrodentserologyresultstherewere
three seropositive samples showing plague
epizooticsattwodifferentsitesGlenHelenRegional
ParkcampgroundandRio Barancagroupcamp
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sitesneartheSilverwoodLakeareaTable1The
number of plaguepositive rodents 3 in

1996appearedtobe5xand10Xlowerthanthosein
1994and1995respectivelyThenumberofsurveys
totalrodentstrapped andfleascombedout
respectivelywere17165and511in199624271
and932in1995and23314and1219R1in1994
Mianetal19951996TheGlenHelenRegional
Parkcampgroundwithpositiveserologyandhigh
flea index necessitated burrow dusting with

Diazinon72Daccordingtothemethodsusedin
earliersurveysMianetal19941995This
weekendsonlycampground wastreatedduringthe
weekTheRio Barancagroupcampsnearthe
SilverwoodLakeareawereclosedandtreatedwith

aluminumphosphideattherateof2tabletsper
burrowtocontrolrodentsandtheirectoparasites
BurrowtreatmentattheSilverwoodLakesiteswas

carriedoutbythecertifiedstaffoftheCalifornia
DepartmentofParksandRecreationPosttreatment
evaluationwascarriedoutbytheSBCVCPstaff

Duringtheforegoingplagueepizooticspublic
educationalinformationwasprovidedthroughlocal
newspapersradioandtelevisionPlaguewarning
signswerepostedimmediatelyandleftinplacefor
theremainderoftheseasonintheaffectedareas

Therewerenohumanplaguecasesin San

BernardinoCounty
LastlyacarcasssenttotheStateMicrobial

DiseaseLaboratoryfromagroundsquirreldieoff
earlierintheseasonMay1996presumablydueto
plagueinthePhelanareaabout10milesnortheastof
WrightwoodtestedpositiveonlyforPasteurella
multocidathecausativeagentforaviancholeraP
multocidais an opportunistic and facultative

pathogenthathasawidemammalianandavianhost
rangeEarlierstudiessupporttheoccurrenceofthis
bacteriuminawidevarietyofhostsfromcarnivores
tolagomorphstorodentsandtheirfleasQuanetal
1986
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Table1 SummaryofplaguesurveyscarriedoutinSanBernardinoCountyduring1996

Survey
Date

Location

Altitude
infeet

32 SilverwoodLakeRecArea

3700
411 Hesperia78008000WArrowhead

LakeRd4200
52 HannaFlatCG

7000
53 Phelan5048Sunnyslope

4200
53 SerranoCG

6800
521 BartonFlatsCG

7000
63 SanGorgonioCG

7000
613 SilverwoodLakeCG

3800
73 GlenHelenRegPkCG

2700
78 HolcombValleyCG

7400
715 TanglewoodCGb

7700
731 GlenHelenRegPkCG

2700
814 GlenHelenRegPkCG

2700
827 ApplewhiteCG

3300
99 NationalChildrensForest

6800
916 NorthshoreCG

5300
923 Rio BarancaCG

4200
116 Rio BarancaCG

4200

Total

aCampground
bGroupCamp
ETestedasacarcass
ElNottested

ePretreatmentsurvey
fTestedpositiveforPasteurellamultocida

Numberof

Sera

TestedMF

1012

110c

734

19217

14212

16313

1569

1385

0

211110

422

514

312

1358

1486

NA

16558107

Tested

Positive

0

d

e

f

0

e

2132

0

Numberof

Ectoparasites
MF

e

PI

0 20notsexed

0

0 45notsexed

11128 122notsexed

W 0

Flea

Index

0 0

312 07

261016 17

0 0

772552 110

461729 24

16313 11

261214 16

381424 25

291316 22

0 0

984652 47

0 0

40

0

34

87

546

giPosttreatmentsurvey
hPosttreatmentevaluationbasedonburrow

swabbingoftworeopenedburrowsoutofatotal
of42burrowstreatedwithaluminumphosphide
tabletsattherateoftwotabletsperburrow

NAnotapplicable
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Sanitarylandfills orsolidwaste disposal
facilitiesoperateunderpermitsbylocalenforcement
agenciesandcomplywithallapplicablelawsand
regulationsasdefinedbytheCaliforniaCodeof
RegulationsCCRandtheCaliforniaIntegrated
WasteManagementBoardCIWMBPursuantto
Section 17683 Title 14ofCCRunderthe

performancestandardsthetrashatsanitarylandfills
iscompactedandcovereddailywitha6inchthick
layerofsoilonthetopsidesandactivefaceofthe
trashliftBesidesotherusesthedailysoillayeris
usedtodetertheattractionandpropagationofflies
rodentsandothervectorsofdiseasesatthese

facilitiesTooffsetthecostofsoilandsoilhaulingto
thesitemanylandfillsinsouthernCaliforniahave
beenfacedwithevaluatingalternatematerialssuchas
greenleafwastesyntheticgeotextilecoveretcas
substitutestothesoilcoverespeciallyattheactive
faceoftheliftBesidesotherrequirementsthe

LalSMianandChristianNNwadike

SanBernardinoCountyVectorControlProgram
EnvironmentalHealthServicesPublicHealth

2355EastFifthStreet

SanBernardinoCA924105201

MATERIALSANDMETHODS

658087

VECTORMONITORINGOFGREENLEAFWASTEATASANITARY

LANDFILLINSANBERNARDINOCOUNTY

ABSTRACT

TheSanBernardinoCountyVectorControlProgramSBCVCPcarriedoutstudiesonthevector
monitoringofthegreenleafwasteattheMidValleySanitaryLandfillRialtoduring1995Datageneratedin
thesestudiesshowedthatexceptforoneweeklyobservationOctober261995duringthe53weekstudy
periodflygrillcountsremainedbelow6thethresholdconsideredundertheperformancestandardspursuantto
Section17683Title14CaliforniaCodeofRegulationsCCRTheflygrillcountof156onOctober261996
wasaveryrareoccurrencewhichwasduetoacombinationoffactorssuchasrighttemperaturehumidityand
windspeedmostfavorableforflyactivityonthatdayExceptforoneyellowjacketwaspandacoupleofbees
onafewoccasionsnocockroachesorotherinsectvectorswereobservedduringtheseweeklysurveysAlso
nobreedingofmosquitoeswasfoundatthethreecatchbasinsorinusedtirestemporarilystoredatthelandfill
InmonthlyrodentsurveysnodomesticratsoranymembersofthegenusRattusweretrappedattheactive
siteAmongfieldrodentsgroundsquirrelskangarooratsdeermiceandharvestmouseweretrappedatthe
landfillHowevertrappingnearthegreenleafwasteattheactivesiteyielded1to4deermiceonthree
occasionsandonegroundsquirrelduringtheentirestudyperiodDuringtheweeklyobservationsbirdactivity
atthelandfillsitewasfrequentlynoticedCrowsseagullsandpigeonsweremoreapparentthan
passeriformessparrowsandfinchesattheactivesiteTheoveralldataonvectorsgeneratedinthesestudies
suggestthatthegreenleafwastemeetstheperformancestandardsforanalternatedailycovertobeusedonthe
activefaceofthedailyliftItneedstobeemphasizedthattheusetimingofthegreenleafwasteiefromthe
lateafternoonthroughearlynextmorning730amfurtherminimizesthelikelihoodthatactivityofdiurnal
flieswillbesignificant

substitutecovermustmeettheperformancestandards
pursuanttoSection17683ofCCR

Inevaluatingtheuseofpulverizedgreenleaf
wasteasanalternatedailycoverattheMidValley
SanitaryLandfillinRialtoTheSanBernardino
CountyVectorControlProgramSBCVCPinan
agreementwiththeSanBernardinoCountySolid
WasteManagementDepartmentcarriedoutthe
monitoringofvariousvectorsatthegreenleafwaste
Inaccordancewiththeperformancestandards
criteriathispaperpresentsdataonthevector
monitoringofgreenleafwasteattheMidValley
SanitaryLandfillduringa12monthperiodJanuary
91995January81996

Astudywasconductedonthevectormonitoring
ofthegreenleafwasteattheMidValleySanitary
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LandfillinRialtoCaliforniaThestudysiteand
vectormonitoringproceduresusedinthestudywere
asfollows

StudySiteThestudysitesweresituatedinthe
MidValley Sanitary Landfill located at the

northeasterncornerofHighlandAvenueandSierra
AvenueRialtoCAOfthetotal302acrecounty
ownedlandfillarea142acreswereusedforactual

Iandfillingthelatterwasdividedintotwoparcels
namelyan82acretriangularshapednorthernparcel
anda60acrerectangularsouthwesternparcel
Another5acreareawasusedforgasflowstationand
recyclingwhereastheremainder160acreswerenot
permitted for landfilling Three catch basins

approximately1acreeachweresituatedtotheeast
ofthesouthwesternparcelofthelandfill

LandfillOperationsThelandfilloperationwas
basedontheareafillmethodwheredailyrefusewas
placedin1015feetthickliftseachconsistingof2
feetcompactedlayerofrefusewithmaximum
perimeterslopesof31basetoheightPursuantto
Title14CCRa6inchthickcoverofsoilwasplaced
dailyonthetopandsidesofeachadvancinglift
Refuseandcoversoilwerecompactedandgradedto
drainrunoffwaterfromrainAnaverageof450
cubicyardsofsoilcoverwasuseddailyatthe
landfillAmoredetaileddescriptionandoperationof
thelandfillcanbefoundintheSanBernardino

CountyMidValleySolidWasteDisposalFacility
ReportofDisposalSiteInformationEMCON1994

SurveyMethodsThemonitoringmethodsof
variousvectorsusedinthesestudieswerein

accordancewiththeperformancestandardsin
Section17683Title14CCRThevectorsmonitored

inthesestudiesincludedmuscoidfliesdomesticrats
fieldrodentsmosquitoesandothervectorssuchas
cockroacheswaspsetc

AFlies Thefliesundersurveillanceatthe

greenleafwasteMidValleySanitaryLandfill
includedmembersofthefamiliesAnthomyiidae
Muscidae Calliphoridae Sarcophagidae and

Drosophilidae
Priortoflygrillobservationsweatherdatasuch

astemperaturerelativehumiditywindvelocityand
skyconditionswererecordedTemperatureand
relativehumidityweremeasuredusingaVWR
digitalHumidityTemperatureMetermodel35519
043ControlCompanyFriendswoodTexasand
windvelocitywasreadfromananemometerTurbo
MeterDavisInstrumentsHaywardCalifornia

Weeklyflygrillsurveyswerecarriedoutduring
theafternoonhourswhenthegreenleafwastewas
availableattheactivesiteThegrillusedinthese
surveyswasconstructedatSBCVCPwiththe

constructionsimilartothetypicalscudderflygrill
Scudder1949itconsistedof24slatseach36x
075x025inplaced075inapartonaZshaped
frameEachobservationconsistedofplacingthegrill
atonespotoverthegreenleafwastefor4minutes
andthenduringthenextapproximately30seconds
allflieslandingonthegrillwerecountedFlies
alightingrepeatedlyonthegrillwerecountedonly
onceUsingdifferentsamplingspotsatthegreenleaf
wastetenflygrillcountsweremadeOfthe10
countsfivewiththehighestcountswereaveragedto
obtainthemeanvalueforthatsurvey

Duringtheweeklysurveysforfliesvisual
observationsonothervectorssuchascockroaches
waspsetcwererecordedalongwithinformationon
otheranimalsespeciallybirdsandmammalsfoundat
theactivesiteMoreovermosquitobreedingifany
wasmonitoredatthethreecatchbasinsaswellas

usedtireswhenpresentSamplingwasdoneby
takingatleast5dipsatseveralaccessiblespotsatthe
basinsusingthestandardmosquitodipper

Formonthlyflycompositionstudiessix224x
16instickytapesAeroxonF1yCatcherTMRoxide
InternationalIncNewRochelleNewYorkwere
hungneartheactivesiteThesetapeswerepickedup
afteroneweekDuetowindyconditionsanddust
interferingwiththeefficacyofstickytapesmonthly
sweepsn4ofonwingfliesatthegreenleafwaste
werealsocarriedoutusingstandardinsectcollection
netFliescollectedonstickytapesorthosecollected
insweepnetsandkilledinaninsectkillingjarwere
broughttothelaboratoryAllspecimenswere
identifiedtofamilygenusandspeciesusingboth
descriptiveandpictorialkeysbyEcke1963Prattet
al1976andAxtell1986

BRodentsTomonitorrodentactivityatthe
landfilltwotraplineseachconsistingoftwentytraps
wereoperatedovernighteachmonthduring1995
Eachtraplineinturnhadequalnumbersofboth
NationalandShermantypelivetrapsTomahawk
LiveTrapCoTomahawkWisconsinTrapsbaited
withrolledoatsweresetupapproximately20ft
apartOfthetwotraplinesonewasoperatedcloseto
theactivesurfaceandtheotherwasrunonthe

peripheryinasuitableundisturbedlocationatthe
landfill During the trapping activity visual
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arraysAsummaryofthetechnicalspecificationsfor
eachpieceofsprayequipmentusedintheDistricts
AHBprogramisprovidedinTable1Onseveral
occasionslocalmunicipalities allowedtheuseof

theirtruckmountedcherrypickerstoaccesstree
topswarmsthatweresituatedwellbeyondthereach
oftheorchardsprayer

MPedeUsageinSwarmandColonyControl
Apreferredmethodfortreatinghoneybeeswarms
orcoloniesistheapplicationofanaqueoussolution
ofinsecticidalsoapandorsurfactantSamesetal
1991Visscheretal1995Atthetimeofthis
writingtheonlyproductlabeledforthispurposein
California wasMPedeinsecticideNoteuse
facilitatedbya24ClocalneedTheresultsofour
treatmentsusingdifferentquantitiesofMPede
appliedtodifferentsizesofswarmsandcoloniesare
summarizedinFig4OverallthequantityofM
Pedeappliedwasdirectlyproportionaltothenumber
ofbeesbeingtreatedSwarmsizewasqualitatively
ratedby relativesizeinrelationtocommon

sphericalobjectsSmallswarmswereratedasbeing
softballsizeorsmallerandcontainedanaverageof
5000beesMediumfootballorvolleyballsized
swarmswerecomprisedof5000to20000bees
Largeswarmsgreaterthanorequaltothesizeofa
basketballusuallycontainedmorethan20000
beesTheaveragevolumesofMPedeappliedper
treatmentforsmallmediumandlargeswarmswas
40N6866N51and90N80fluid
ouncesrespectively

SwarmControlHoneybeeswarmsbytheir
naturearenotaggressivebutcautionshouldbe
exercisedwhenremovingorsprayingaswarmwith
anapprovedinsecticideThenecessityforcautionis
advisedbecausesomeexposedcolonieswithno
visibleevidenceofcombcanbemistakenfora

swarm

Sincehumanactivityaroundaswarmcan
presentproblemsinestablishingasafeboundary
beforeremovaltheDistrictspretreatmentprotocol
includedproceduresforclearingtheimmediatearea
andadvisingallspectatorstoeitherleavetheareaor
proceedindoorsfortheirpersonalsafetyOncethe
areawassecuredtreatmentofaswarmwaspreceded
byplacingaplastictarpbeneaththeswarmnot
alwayspracticaltocatchthedeadbeesastheyfell
fromtheswarmmassTheactualtreatmentbegan
withtheapplicationofafinemistthatenvelopedthe
swarmmass Theswamwascontinuouslymisted
untiltheouterlayerofbeessloughedtothegroundto

exposemorebeesThisprocesswascontinueduntil
onlyasmallnumberofbeesremainedattachedtothe
originalswarmsite Thesesubsequentlywere
removedbyhandordislodgedbyshakingthe
substratesupportingtheswarmOnanoperational
noteitisrecommendedfromourobservationsthat

powersprayernozzlesbekeptatleast10feetfrom
theswarmtoomuchpressurefromtheforcethe
spraystreamwilltendtoliterallyblowtheswarm
apartspreadingangrybeeseverywhere
Table1ApplicationequipmentusedintheOrange
CountyVectorControlDistricttoremovehoneybee
swarmsandestablishedcolonies

BackpackSprayerportable
Usedin94percentofswarmcalls
Effectiveonswarmswithin15feetof

theground
25galloncapacitywith15RP1wand
andadjustablenozzle
Onegallonperminuteapplicationrate
Averageapplicationintherangeof40
90fluidouncesofMPede

OrchardSprayervehiclemounted
Usedin67percentofallservice
requests1995data
Effectiveonswarmsbetween15and30

feetaboveground
50 gallon tank capacity with

interchangeablenozzletips
5gallonsperminuteapplicationrate
Averageapplicationinrangeof250to
600fluidouncesofMPede

HandDusterportable
Plungerstyleforgroundapplicationsof
dusts

Usedinamajorityofconfinedspace
applications
Effectiveoncoloniesintreerotcavities

andutilityvaults

Dustsappliedatlabelratesvariesby
product

ColonyControlThetreatmentprotocolusedfor
eliminatinganestablishedhoneybeecolonywas
similartothatusedforcontrollingaswarmwith
increasedcautionrequiredtoavoidbeingstung
duringtheprocessofremovingthehoneycomb
Precedinganycontrolactionagainstacolonyina
residentialsettingallsurroundingresidentswere



PROCEEDINGSANDPAPERSOFTHESIXTYFIFTHANNUALMEETING 90

moderating influenceofmaritimeconditions

Observed honeybeeactivityinthisregionwas
considerednottobesignificantasindicatedbythe
fewestnumberofservicerequestsreceivedfrom
coastalcommunitiesThecomparativelyminimal
servicetothisareaduringpeakswarminginMay
andJunemayhavebeenduetothe dailyformation
ofcoastalfogsthatoftenextendedmorethan10
milesinlandThisissupportedbythefactthat
furtherinlandcallswerereceivedbothduringthe
morningandafternoonhoursbutwerenotreceived
inthecoastalregionuntiltheafternoonfogburnoff
thepresenceofthefoglayerinthemorninglikely
suppressedswarmingactivity

AHBSurveillanceAcountywidearrayof19
standardblue5gallonbuckettypewithsnapon
lids beetrapswasplacedbytheAgricultural
Commissionersofficeduringthespringof1992in
anticipationoftheimminentarrivaloftheAHBfrom
thesoutherndesertsAtthetimeofplacementbee
trapswereinspectedbiweeklyduringthehoneybee
swarmingseasonandonceevery30daysbetween
OctoberandMarchWiththeDistrictsnewrolein

AHBmanagementwithintheCountysurveillance
activitiesweretransferredfromtheAgricultural
CommissionersOfficetotheDistrictin1994Since

thentheDistrictAHBstaffhavebeenresponsible
formaintainingandmonitoringallbeetraps
deployedwithintheCountyThecurrentdeployment

Fig3Districtbeevehiclefullycomplementedforfieldoperations

arrayplacesbuckettrapsatsiteslikelytointercept
AHBsdispersingintotheCountyfromtheSanta
AnaRivercorridorOrtegaHighwayalongroute78
and SanClementeupthecoastfromCamp
PendeltonviaSanMateoCreekandthebalanceof

SanDiegoCounty Supplementalsurveillanceis
beingprovidedbyidentifyingsamplesofswarmsand
coloniesobtainedfromroutinecontroloperations
Samplesofbeestakeneitherfrombeetrapsswarms
orcoloniescurrentlyarebeingidentifiedbythe
AgriculturalCommissionersofficeusingtheFABIS
FastAfricanizedHoneyBeeIdentificationSystem
testwithfurtherDNAtestingattheState
EntomologyLabifasampleissuspectusing
FABISwinglengthparametersegwinglength
meanN10oflessthan901mm

APPLICATIONEQUIPMENTANDCONTROL
STRATEGIES

ApplicationEquipment EachAHBcontrol

technicianisprovidedwithanopenbedpickuptruck
thatsupportsavehiclemountedorchardsprayerplus
portableauxiliarysprayequipmentconsistingofa
backpacksprayerandmanualhanddusterFig3
A rearmounted locking tool compartment
accommodateswashwaterandchemicalstorage
whileacabhighsteelrackrunningthelengthofthe
cargobedcarriesladdersandsupplementallighting
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ORANGECOUNTYVECTORCONTROLDISTRICTSAFRICANIZED

HONEYBEEPROGRAMMANAGINGEUROPEANHONEYBEESIN

ADVANCEOFTHEARRIVALOFTHEAFRICANIZEDHONEYBEE

INTOORANGECOUNTYCALIFORNIA

CynthiaRossRichardMeyerJamieTapperDennisLoughnerandLawrenceShaw

Africanized Honey Bees Apis mellifera
scutellataforms AHBarethemostrecent
challengetoagriculturalandpublichealthinterests
inCaliforniaWiththeapproachandsubsequent
arrivaloftheAHBintothesoutherndesertregionsof
thestatetheanticipatedinfiltrationofthebeesinto
OrangeCountypromptedtheOrangeCountyVector
ControlDistrictsBoardofTrusteestorespondby
directingtheDistricttodevelopandimplementan
AHBcontrolprogram Accordingly anAHB

programwasestablishedinAprilof1994withthe
hiringof4technicalstaffandabeeteam
supervisorsupportedbyequipmentdedicatedto
controllinghoneybeesTheinitialpurposeofthe
programwastodevelopfamiliaritywithmanaging
honeybeesandgainvaluableexperiencewiththe
applicationofeffectivecontrolmeasuresWiththe
support of the Orange County Agricultural
CommissionersOfficeaspeciallocalneedSLN
wasissuedtotheDistrictthatprovidedfor
controlling swarms and colonies ofexisting
European Honey Bees EHB Apis mellifera
ligusticatogainexperienceinbeecontrolbeforethe
arrivaloftheAHBThispaperbrieflysummarizes
theDistrictsAHBcontrolprogramwithparticular
emphasisonlogisticsresponsetohoneybeeservice
requestssurveillanceactivitiescontroltechniques
equipmentapplicationsandpubliceducation

PROGRAMOVERVIEW

TheinitialobjectiveoftheDistrictsprogram
wastoestablishpubliccontactdevelopaprotocolfor
respondingtohoneybeeservicerequestsanddeploy
asurveillancenetworktodetectthearrivalofthe
AHBintotheCountyTheDistrictsintentto
engagetheAHBwasconveyedtothemedia

OrangeCountyVectorControlDistrict
POBox87

SantaAnaCA92702

privatesectorandotheragenciesthatultimately
wouldbeinvolvedwithAHBsHoneybeecalls
normallyreceivedandprocessedbytheOrange
CountyAgriculturalCommissionersOfficewere
directedtotheDistrictwheretheywereevaluated
andcontrolteamsdispatchedwhenjustifiedbythe
situationAsofJanuary1996over1029service
requestsregardingbeeswerereceivedbythe
DistrictOftheseapproximately507involvedhoney
beeswiththeremainingservicerequestsbeing
associatedwitheitherinformationorresponseto
otherHymenopteraincludingwaspsyellowjackets
andbumblebees

Operational Regions Environmental

heterogeneityjustifiedsegregatingtheDistrictinto
threeoperational regionsbasedupon local

ecologicalaffinitiesFig1Thenorthwestern
regionNWcharacterizedbyheavilypopulated
urbanandresidentialdevelopmentswasinterspersed
withparklandsripariancorridorsandmanmade
drainageconveyances Includedwithinthisarea

wereseverallargecommercialapiariesthatprovided
acontinuoussourceofsurplusswarms Overall

thisregionproducedthegreatestnumberofservice
requestslinkedtoresidentreportsofbeesinhighly
populatedareasFig2

TheeastEregionwaslessdevelopedand
includedlargetractsofuplandbrushlandseg
chaparral canyons and riparian corridors

emanatingfromthewestslopeoftheSantaAna
Mountains By comparison to those in the

northwesternregioncommercialapiariesinthis
regionweresituatedinremoteareaswellremoved
fromestablishedurbanandresidentialdevelopments
Notsurprisinglyfewerservicerequestswere
receivedfromresidentsinthisareaeventhoughlocal
environmentalconditionsareperhapsthebestinthe
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waslow5fliesgrillunderprevailingconditionsof
temperaturehumidityandwindTheonlyexception
wasweek43October261995whentheflygrill
countrose156abovethethresholdvalueof6
Evidentlythiswasduetoacombinationofweather
conditionsTemp86FRH19 wind45mph
Thiscouldfurtherbeexplainedbycomparingthese
figureswiththedataofweek40October41995
whenprevailingconditionsietemp916FRH
14andwind168mphresultedinzeroflies
alightingonthegrillClearlyhighwindwasthe
dominantfactorfollowedbyhightemperatureand
lowhumidityaffectingflyactivityatthegreenleaf
wasteWeek34isanotherexamplewherethe
combinedeffectofthethreeabioticfactorswas

evidentespeciallywhencomparedwithdataofthe
twoearlier31and32andtwolaterweeks36
and37

Apartfromweeklyobservationsonflyactivity
monthlyspeciescompositiondatawereplotted
againsttotalflynumberscollectedonstickytapesor
insectnetsweepsFig2Thefaunalcomposition
consistedoffourmainspeciesnamelylittlehouse
flyFanniacanicularisLcommonhouseflyMusca
domesticaLfalsestableflyMuscinastabulans
Fallenandgreenblowfly Phaeniciasericata

Meigan Duringthe firstquarter especially
FebruaryandMarch1995allfourflyspecieswere
foundinvaryingnumberswithMdomesticabeing
thehighestfollowedbyFcanicularisPsericata
andMstabulansDuringtherestoftheyearM
domesticaremainedtobethedominantflywith
occasionalpeaksshownbyPsericataand F

canicularisTheseasonaldistributionoftheseflies

especiallyofFcanicularisandMdomesticais
similartoflydistributionreportedinearlierstudiesin
theareaMian1994

Besidestheabovementionedfliesotherless

importantandsmallerspeciesthatwerefoundinthe
monthlysamplesincludedtheblackgarbagefly
OphyraleucostomaWiedemanblackscavengerfly
SepsidaethepomaceflyDrosophilaspandsmall
dung fly Sphaeroceridae Seasonally the

occurrenceoftheseflieswassporadicduringthefirst
halfoftheyearexceptforOleucostomathatalso
showedupduringthelastquarter

Monitoringofotherinsectvectorssuchas
mosquitoescockroacheswaspsetcwasalsocarried
outduringweeklysamplingsThethreecatchbasins
andusedtiresstoredoccasionallyatthelandfill

showednomosquitobreedingAlsonocockroaches
orothervectorsexceptforayellowjacketwaspand
fewhoneybeeswerenoticedatthegreenwastesite

Rodentmonitoringyieldednodomesticrats
belongingtothegenusRattusegroofratRattus
rattusL andNorwayratRattusnorvegicus
BerkenhoutMuridaeduringtheentirestudy
periodOtherrodentsthatweretrappedareshownin
Fig3GroundsquirrelSpermophilusbeecheyi
Sciuridaeaknownvectorofsylvaticorrural
plaguewasfoundmoreduringthesecondandthird
quartersThePacifickangarooratDipodomysagilis
Heteromyidaeshowedasomewhatsimilarseasonal
distributionDeermousePeromyscusmaniculatus
CricetidaeaknownvectorofHantaviruswasmore
abundantduringthefirstandthirdquarterswhereas
the western harvest mouse Reithrodontomys

megalotisCricetidaewastrappedonlyonceduring
themonthofApril

Mostoftherodentsweretrappedatthe
southwesternparcelofthelandfillandawayfromthe
activesiteAttheactivesitetherewere11and5
deermiceduringFebruaryMayandSeptember
respectivelytherewasonlyonegroundsquirrel
trappedbytheactivesiteduringSeptember
Apartfromrodentstwolagomorphs namely
cottontailrabbitandjackrabbitwereobservedaway
fromtheactivesiteAmongbirdscrowsseagulls
andpigeonsweremorefrequentlyobservedbythe
activesitethansmallerpasseriformessuchas
sparrowsandfinches

Inlightoftheforegoingdiscussiononthevector
monitoringofthegreenleafwasteasanalternate
dailycoverontheactivesurfaceitisquiteevident
thatthegreenleafwastedoesnotposeany
significanthealthriskwithrespecttotheattraction
andpropagationofdiseasevectorssuchasfilthflies
ratsandotherrodentsMoreoverthedailytime
periodlateafternoonthroughnextmorning730
amduringwhichthegreenleafwastewillstayon
theactivesurfacefurtherminimizesthechancesof
flyactivitytobenoticeablesincefliesarediurnal
insects
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observationsoffieldrodentsorotheranimalswere
alsorecordedIdentificationofcollectedrodentswas

carriedbyusingavailableidentificationkeysBurt
andGrossenheider1976Zeineretal1990

Table1

Lastbutnotleastpropersafetyprecautionswere
dulytakenbytheSBCVCPstaffduringallvector
monitoringactivitiesatthelandfillThestaffalways
woreahardhatandorangevestwhileatthelandfill
Moreoverduringmonthlyrodentsurveysthesurvey
personnelfollowedallnecessaryprecautionsby
wearingTyveksuitLyonsSafetyIncCarson
CAandproperrespiratorbatterypoweredair
pressuretypewithHEPA10filtertoguardagainst
theHantavirusorotherairbornepathogenscarried
bywildrodents

RESULTSANDDISCUSSION

Statisticalanalysisofflydatashowedsignificant
variationsfromweektoweekduringthestudyperiod

MeanweeklyflygrillcountstakenatthegreenleafwasteMidValleyLandfill
RialtoCAduring199596

Table1Thesevariationswereduetochangesin
weatherconditionssuchastemperaturerelative
humidityRHwindspeedmphetcThedataon
flypopulationspresentedalongwithcorresponding

Week Meannumber Week Meannumber
numbers Date offlies number Date offlies

5 020195 16abt 30 072695 04a
6 020895 04a 31 080295 0
7 021595 0 32 080995 0
8 022295 18ab 33 081695 08a
9 030195 02a 34 082395 0

10 030795 50ab 35 082995 02a
11 031595 18ab 36 090695 0
12 032295 0 37 091395 0
13 032995 10a 38 092095 16ab
14 040595 20ab 39 092795 56be
15 041395 12ab 40 100495 0
16 042195 10a 41 101195 50ab
17 042695 14ab 42 101895 50ab
18 050395 08a 43 102695 156c
19 051195 45ab 44 110195 26ab
20 051795 12ab 45 110895 30ab
21 052495 04a 46 111695 34ab
22 053195 28ab 47 112295 36ab
23 060795 30ab 48 112995 26ab
24 061495 12ab 49 120695 28ab
25 062195 12ab 50 121295 0
26 062895 12ab 51 122095 0
27 070595 20ab 52 122795 22ab
28 071295 44ab 53 010496 04a
29 071995 04a

vDuetorainduringweeks1through4nodatawastaken
vMeanof5flygrillcounts

MeansfollowedbythesamelettersarenotsignificantlydifferentfromoneanotheratP005Multiple
rangetestDuncan1955Duetosomezerovaluesinthedatatheanalysisofvariancewascarriedouton
transformeddatausingthesquarerootX1transformation

temperaturerelativehumidityandwindspeeddata
Fig1showthatexceptforweek43observations
themeanflygrillcountsduring1995remained
below6athresholdvalueundertheperformance
standardsLookingatthecombinedeffectsof
temperaturehumidityandwindvelocityany
deviationfromoptimumconditionstemperature75
85FRH4060 wind5mphcouldsignificantly
affecttheactivityofadultfliesNotwithstanding
slightvariationsduetotheaforementignedabiotic
factorsmeanflynumbersstayedat 5fliesgrill
duringthefirst25weeksofthestudyperiodDuring
weeks25through40veryhightemperature90
110FandlowRH30 coupledwithwind
speed5mphhadasignificanteffectonthe
movementoffliesFlyactivityatweeks40to50
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advisedofour activitiesandcautionedtostay
indoorsuntilthetreatmentwascompletedAdjacent
residentsnothomeatthetimeofourcontrolactions

wereinformedbypropernotificationleftattheir
frontdoorTreatingacolonycommencedwith
mistingtheoutersurfaceofthecolonypluscombto
preemptanybeesfromflyingoffbeforethemain
bodyofspraywasappliedOncesoakedwithM
Pedetheouterlayerofbeesquicklysuccumbedwith
subsequentspaysappliedasneededtountreatedbees
thatwereencounteredasthecombwasremovedin

eitherlayersorsectionsIntreatingcoloniesan
effortwasmadetoremoveasmuchofthecombas

possibletodiscouragethesitefrombeingreusedby
futurecolonizers

RemnantTrappingTreatmentsofswarmsand
coloniesinvariablyleaveasmallnumberofbees
alivethateitherwerenotcontactedbytheinsecticide
orwereinthefieldforagingatthetimeofthe
treatmentThesestragglerscanpresentaproblem
whereaswarmorcolonyhasbeenremovedfrom
sitesjuxtaposedtoresidentsschoolsandcommon
areasAsasafeguardagainstresidualbeesvarious
typesofremnanttrapsVisscherandKhan
unpublished data baited with aggregation
pheromonesegQueenMandibularPheromoneor
QMPhavebeenusedwithgreatsuccessincapturing
moststragglerbeesSubsequenttothetreatmentsof
swarmsandcoloniesinsensitivesituationsremnant

trapswereplacedwithinthreefeetofthetreatedsite
andleftovernightThefollowingmorningremnant
trapswereretrievedplacedinplasticziplockbags
andthetrappedbeesdestroyedbyagitatingtheM
PedesuppliedtothereservoirofthetrapTapperet
al1997

ConfinedSpaceTreatmentsColoniesfound
insidecavitiesassociatedwithtreesfencesand
othernonstructuralsituationsweretreatedwith

insecticidalduststhatproducedarapidknockdown
OfthethreedustsegDrioneFicamD and

TempousedinconfinedspacetreatmentsFicam
DwasthemosteffectivefollowedbyTempoand
Drionerespectively

Thebasictechniqueusedforintroducingdusts
intothecolonyspaceinvolvedplacingthenozzleof
thedusterwithintheaccessopeninganddelivering
severalpuffsfromeitherabellowsorplungerstyle
dusterKnockdownusuallyoccurredwithinminutes
oftreatmentswithoccasionalretreatmentsrequiredif
asignificantportionofthebeesfailedtodrop

Pluggingtheentranceaftertheintroductionofthe
dustalsoassuredacompletetreatmentbynot
allowinganyofthesequesteredbeestoescape
prematurelyoravoidbeingcontactedbythedust

MEANOZUSED

SMALL

PUBLICEDUCATION

MEDIUM

SWARMSIZE

Fig4MeanfluidouncesofMPedeinsecticide
usedforsmallmediumandlargesizedhoneybee
swarmsandcolonies

OneofthekeyelementsoftheDistrictsAHB
controlprogramispublicawarenessincopingwith
theeventualarrivalandestablishmentoftheAHB

within Orange County The Districts public
educationcoordinatorhascompiledamultimedia
programtoinformthepublicoftherisksassociated
withthepresenceoftheAHBAtthecoreofthe
programarecommonsensepreventativemeasures
intendedtoillustratethatsimpleprecautionscan
significantlyreducethechancesofbeingaccidentally
stunginthebackyardatschoolandwhile
recreatingatCountyparks Specialprograms
designedforschoolsinformstudentsprimarily
grades3through6of1theimportanceofhoney
beesinnature2historyoftheAHBinthe
Americas3differencesbetweenAHBsandEHBs
4commonsenseprecautionstoavoidbeingstung
and5waystomakethehomeandbackyard
environmentlessattractivetoAHBs

SUMMARY

LARGE

TheOrangeCountyVectorControlDistricts
AfricanizedHoneyBeeProgramandattendant
experienceswithEHBshasprovidedanexcellent
modelinadvanceofthearrivaloftheAHBThe

existingarrayofsurveillancetrapsplusidentification
oftreatedswarmsandcoloniesappearstobean
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adequatemethodofdetectingAHBinfiltrationinto
OrangeCountyOperationalfamiliaritywithtreating
andremovingswarmsorcolonieshasprovidedour
beeteamwithvaluableexperienceandtimeto
refinevarioustechnicalaspectsassociatedwiththe
artofbeecontrolOurpubliceducationprogramalso
hasbeenfieldtestedwithgreatsuccessinthe
classroomandothervenueswhereinformative

presentationshavebeenwellreceived
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EVALUATIONOFMOSQUITOANDARBOVIRUS
ACTIVITYINORANGECOUNTY1996

SGBennettJAGruwellCLFogartySBMiladinASBezdekRHavickorstandJPWebbJr

In1996theOrangeCountyVectorControlDistrict
OCVCDcontinueditsmosquitoandencephalitis
virussurveillancethroughouttheyearMosquitoes
werecollectedat11permanentsitesthroughoutthe
CountyEighteenCDCCO2trapswereutilizedas

wellas5gravidfemaletrapsandasingle
Australian Crow Trap modified to retain

mosquitoesthatenterthroughslotsonthesides
Thesummaryofthenumberofeachmosquito
speciespooledfromeachtraptypeisshownin
Table1Atotalof1601mosquitoes79pools
waswassenttotheViralandRickettsialDisease

LabinBerkeleyCaliforniaforvirustesting62
poolsofCulexquinquefasciatus15poolsofCulex
tarsalisand2poolsofCulexstigmatosomaNone
ofthepoolstestedpositiveforStLouis
encephalitisSLEorwesternequineencephalitis
WEEviruses Nohumancaseswerereported
fromOrangeCountyWildbirdseraweretested
forSLEandWEEbyOCVCDusingHAI
techniquesNineAustralianCrowtrapsMcClure
1984wereusedtotrapatotalof13011birdsand
4061bloodsamplesweretakenduring1996
yielding46SLEpositivebirds35sparrowsand11
finchesand4WEEpositives3sparrowsand1
finchThesummaryofresultsisgiveninTable
2

Atotalof2643bloodsamplesfromhouse
sparrowswastakenofwhich132tested
positiveforSLEand011testedpositivefor
WEEOfthe1418housefinchsamples078
werepositiveforSLEand007werepositivefor
WEEHousesparrowspositiveforSLEFigure1
werefoundfromMaythroughDecemberwiththe
percentpositiveincreasingfrom062of308
birdsinMaytoahighof3614of391inJuly
andbackdownto12of203inSeptember
Thiswasasubstantialincreasefrom1995whena

OrangeCountyVectorControlDistrict
POBox87SantaAnaCA92702

totalof6birdsallsparrowsseroconvertedduring
theentireyearHousefinchespositiveforSLE
Figure2werefoundfrom Junethrough
Decemberwiththepercentpositiveincreasing
from09 1of112inJuneto173of173in
AugustThreeof4WEEseroconversionsin1996
occurredinhousesparrows1eachinJanuary
GardenGroveJulyAnaheimandAugust
GardenGrove ThesinglehousefmchWEE
seroconversionoccurredonJuly29inIrvineThe
majorityofwildbird SLE seroconversions

occurredfromJune13 28total 20positive
3differentsitesJuly3 3124 7sites
August72920 5sitesandSeptember326
10 4sites Incontrasttowildbird

seroconversionsthefirstsentinelchickeninthe
LosAngelesBasinseroconvertedforSLEonJuly
19followedbyseroconversionsonAugust1920
September5RiversideCoCoronaSeptember
16and30Themostactivesitesinthecounty
includedaresidenceinHuntingtonBeachwith14
SLEseroconversionsbetweenMayandOctober
GardenGrovewith9SLE2WEEseroconversions
betweenJanuaryandNovemberandModjeska
Park in Anaheim with 6 SLE 1 WEE

seroconversionsbetweenJuneandDecember

Figure3showstheSLEpositivesparrowsfrom
ModjeskaParkplottedagainsthostseekingfemale
mosquitoes Thehighestpercentpositive57
atthissiteoccurredinJuneweek26duringa
slightincreaseinCxquinquefasciatusactivity
from05pertrapnightinweek25AttheGarden
GrovesiteFigure4Cxquinquefasciatusactivity
fluctuatedbetween1and8pertrapnightformost
oftheyearandinmostcasespeaksprecededbird
seroconversionsby1to3weeks Anaverage
numberof8Cxquinquefasciatuspertrapnight
occurredduringweek23withthehighestpercent
positivesforSLE 87and67 occurring



duringweeks25and26 Culextarsalisactivity
wasvirtuallynonexistentatthesetwolocalities
during1996 BloodfedCxtarsalisandCx

quinquefasciatusaspiratedfromamodifiedcrow
trapwereprevalentattheresidentialsitein
HuntingtonBeachandonceagainpeakspreceded
birdseroconversionsby1to3weeksFigure5
Thisparticularlocalityconsistantlyproduceslarge
numbersofCulexandusuallyhasthehighest
seroprevalenceofSLEintheCountyWiththe
exceptionoftheHuntingtonBeachsiteCulex
tarsalishasalwaysbeenmoreabundantinrural
areassuchastheSanJoaquinFreshwaterMarshin
IrvineFigure6 HostseekingCxtarsalis
numbersintheSanJoaquinFreshwaterMarsh
werehighestinJulyandAugust140250pertrap
nightbutwerealmostabsenttherestoftheyear
Incontrastduring1995Cxtarsalisnumbersin
theMarshaveraged4050pertrapnightinJuly
andAugustanddisplayedtheusualpatternof
occurrencefromMarchthroughOctober The

mostcommonmosquitoCulexerythrothoraxonly
averagedbetween10001300pertrapnightduring
MarchandApril10000pertrapnightinJuneand
July 1995andCulexquinquefasciatuswas
uncommoninthemarshaveraginglessthan10per
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TreatmentoftheSanJoaquinMarshwith
SCOURGEbeganonweek14andcontinued
throughweek40 GravidfemalesofCx

quinquefasciatus were obtained from Reiter

ovipositionaltrapsat5sitesintheCountyFigure
7illustratesgravidmosquitoactivityatIrvine
ValleyCollegeinIrvinesuburbanandCentral
ParkinHuntingtonBeachruralBothsitesare
approximately13milesapartandalthoughthe
numbersofmosquitoescollectedweredifferentat
eachsiteactivityperiodsweresimilarIn1995
IrvineValleyCollegewasthemostproductivesite
forgravidCxquinquefasciatus225pertrapnight
inJulybutaveragedlessthan10pertrapnight
duringallof1996Ingeneralmosquitocounts
fromalltrapsitesCDCandReitertrapsin
OrangeCountywereconsiderablylowerandSLE
andWEEactivityinthewildbirdpopulationswas
noticeablyhigherwhencomparedto1995
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Figure3HostseekingmosquitoCDCtrapsactivitySLEandWEEpositive
housesparrowsatModjeskaParkinAnaheimduring1996

20

19

18

17

16w

15

14H
0

13

12rn
110
10m
9 w

8 O

7 d
6

5

4 Z

3

2

1

0

20

19

18

17

160

15Z

14P
L

13I

12d

11H
10C
97
8H
7o

62
5

4

3

2

1

0



PROCEEDINGSANDPAPERSOFTHESIXTYFIFTHANNUALMEETING98

0

IANdealJedseolinbsowoNnd
CO f O u M N 1 0

O O Co l D IP el M N r 0

3IS enilisodviewed

rn

4
ul
0
CLI

Z

0

a cdal
c WA
nCO 5

co

O

UCD

rd
N

U

U
N

O

5

Q

0cs

O

CD0

M0
W

LL

ai
O

rn

M

C7



99 MOSQUITOandVECTORCONTROLASSOCIATIONOFCALIFORNIA

46INdealJedsaoinbsoygoNA
N N N CO N 0

CO CO N 0

N r 0 CO CO r CO LO et CO N
r r

31SaoIaAu4isod4ua3aad

O



WEEK

ao

80

70

rn

Z60

d50
0

O40

0

C30
2

G
Z20

10

1500

1400

1300

1200

1100

1000

900

800

700

600

500

400

300

200

100

0

PROCEEDINGSANDPAPERSOFTHESIXTYFIFTHANNUALMEETING 100

Culexerythrothorax Culextarsalis

1

so

UV111111 T111 rrl1111T11111111

1 3 5 7 9 111315171921232527293133353739414345474951

J F M A M J J A S 0 N D

Figure6 HostseekingmosquitoCDCtrapsactivityintheSanJoaquinFreshwater
MarshinIrvineduring1996
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