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CONFERENCEDEDICATION

DEDICATIONOFTHE60THANNUALCMVCACONFERENCETO

DRWILLIAMCREEVES

RichardFPeters

Themanwehonoratthis60thannual

conferencehasbeenaprominentidentityonthe
vectorbornediseasecontrolsceneforcloseto50

years DrWilliamCReeveshasdevoteda

substantialpartofthoseyearstoareasofprime
concerntothisassociationHisresearchonthe

encephalitideshasprovideduswiththefactsneeded
toobtaineffectivecontrolofthispublichealth
hazardHisroleasperennialchairmanoftheState
VectorControlAdvisoryCommitteehasinvolved
himinvirtuallyeveryimportantdevelopmentwhich
hasaffectedtheprogramsofthelocalagencies
withinthisassociationAndsincetheproductionof
acommitteeusuallyreflectsthequalityofits
chairmanIwanttopersonallyexpressmyfullest
appreciationtothecommitteeforthegreat
assistanceprovidedtheStateofCaliforniasBureau
ofVectorControlduringitsevolutionaryyears
whichtranslatesintopersonalpraiseforBillReeves

BillandIwereclassmatesinentomologyat
UCBerkeleyActuallyIprecededhimbyayear
graduatingin1937andhein1938YesCalhada
footballteamthenthatwenttotheRoseBowl

undefeatedincludingStanfordImsureitwont
surpriseyoutolearnthatBillwasatopnotch
athleteinthosedays Weplayedintramural
basketballtogetherontheEntomologyDepartment
teamwhichwonjustabouteverygameeventhough
matchedagainstthelargeruniversitydepartments

CMVCAPastPresident

25OakTreeDrive

RanchoMirageCalifornia92270
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January26thruJanuary291992

BillandTommyAitkenwereourhighscoring
forwardsPaulDeBachplayedcenterandGeorge
BohartandIcaughtreboundsandfedthemtothe
frontline OnegamedayIreturnedfromthe
dressingroomtofmdBillgivingmytwinbrother
Bobseatedinthebleachersthewordfornot
suitingupforthegameAtthatpointhebecame
awarethattherearetwoofusOronemightsay
rePeters

IfyouknowBillwellyouknowthatherarely
comesinsecondtoanyonewhenexpressinga
differingviewInthisregardProfessorRaySmith
chairmanoftheEntomologyDepartmentinthe
1960soncevoicedpleasureoverbelievinghehad
bestedBillwhohadteasedhimabouthavinga
commonname RayrepliedSmithisnota
commonnameBillitisapopularnameBill
offerednoresponse

InrealityBillReevesisapersonwho
functionswithgreatintensityoneverythinghe
undertakesHeissolidlydowntoearthorperhaps
betterstateddownintowaterindeferencetohis
expertiseinculicidology Hehasneverasked

anyonetodosomethinghecouldntorwouldntdo
himselfandprobablybetter Heexpected
somethingfromhisstaffandstudentsandhis
expectationshavebroughtoutthemostinthemto
theiradvantageandtohiscredit

InmyopinionhismentorinepidemiologyDr



KarlFMeyerDirectoroftheGeorgeWHooper
FoundationUCMedicalSchoolSanFrancisco
providedhimduringtheearlystagesinhiscareer
withamotivationandinspirationwhichpersiststo
thisdayDrMeyerwasoneofakindamajestic
individualwhopossessedapenetratinggazeanda
dynamicdemeanorwhichcommandedrespectand
captivatedaudienceswhetheroneononeorina
filledauditoriumIbelieveheregardedBillasa
protegeandheevidencedmuchprideandpleasure
inBillstechnicalandscientificaccomplishments

Another person deserving conspicuous
recognitionforBillslifetimeattainmentsisalady
whosesupportdevotionencouragementand
patiencehascharacterizedherrelationshipwithhim
for51yearsofmarriage MaryJaneReeves

LestyougettheimpressionthatBillisall
workandnoplaybeassuredthatgoingfishing
lureshimwheneverhiscommitmentsandthe

seasonspermitOneofthepleasuresIhadduring
theearlyyearsofourcareerswasvisitinghis
Bakersfieldresearchstationandaccompanyinghim
intheeveningtoHelenLovegreensrestaurantfor

2

achoicesteakandapieceofherinimitablepeanut
buttercreampieIhadareputationforeatingin
thosedayswhichBillreferredtoasgluttony
particularlyafterIoutdidhiminthedistantpastat
JackKimballsabalonebashattheOrangeCounty
District And fond memories remain of

accompanyinghimatthoseannualKernRiver
swimsandbarbecuesputonbyArtGeibAsa
hobbyBillraisesexquisiteorchidsoratleasthe
diduntillastyearsfreeze

ItshouldbementionedthatBillhasbeenan

activeparticipantintheAmericanSocietyof
TropicalMedicineandHygienethroughouthis
careerandisaPastPresidentofthatsociety

YourprogramcontainsmoreofBillReeves
backgroundwhichItrustyouhaveperusedNow
intheinterestongettingtheconferenceprogram
underwayasaPastPresidentofthisassociationI
amprivilegedtodedicatethis60thAnnual
ConferencetoyouDrWilliamCReevesin
recognitionofyourmanysignificanttechnicaland
scientificcontributionstotheworldyourcountry
yourstateandtothisassociation
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KEYNOTEADDRESS

PERSPECTIVESONMOSQUITORESEARCHBY

THEUNIVERSITYOFCALIFORNIA PASTPRESENTANDFUTURE

WilliamCReeves

DepartmentofBiomedical EnvironmentalHealthSciences

SchoolofPublicHealthUniversityofCalifornia
140WarrenHall

BerkeleyCalifornia94720

IwashonoredandchallengedwhenHarmon
ClementyourProgramChairmanaskedmeto
presentakeynoteaddressonthePastPresentand
FutureofResearchattheUniversityofCalifornia
Overthepast50yearsIhaveparticipatedinand
observedtheresearchandknownthepioneerswho
diditQuayleHermsGrayFreebornMeyerand
AitkenSince1938Iattendedallbuttwoofyour
annualconferencesandcontributed53paperstothe
Proceedings Iservedoncountlesscommittees

chargedtoplanandfinanceresearchoncontrolof
mosquitoesandthediseasestheytransmitSoto
reviewthepastandpresentshouldberelativelyeasy
ifIsimplycanrecallit

MyreviewisdividedintofourerasPioneering
DiversificationandExpansionPresentandFuture
IcannotseparatetheroleoftheUniversityin
researchfromthecontributionsmadebythe
CaliforniaMosquitoandVectorControlAssociation
CMVCAandtheCaliforniaDepartmentof
HealthServicesCDHSYouhavebeenandI
hopewillcontinuetobeclosecollaborators

ThePioneeringEra19051940
In1904theBurlingameImprovementClub

askedtheDepartmentofEntomologyBerkeleyto
reviewtheproblemssaltmarshmosquitoesposedin
thedevelopmentoftheareaandonthehealthof
theirresidentsProfessorQuaylewasassignedthe
taskandtheCluballocated2000in1905to
implementhisrecommendationsTheBurlingame
programemphasizedphysicalcontrolandSan
RafaelinMarinCountydevelopedaprogram
emphasizingoilingBothprogramswereasuccess
andprovidedabasisforthefirstbulletinon
mosquitocontrolissuedbytheAgricultural
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ExperimentStation
In1909malariawasahighlyendemicdisease

intheSacramentoValleyProfessorHermsofthe
BerkeleyfacultywasdeputizedanAssociateHealth
Officerandgiven700bythePenrynFruit
Companytodetermineifmalariacontrolwas
feasibleTheprojectwassuccessfulandbasedon
thatresearchotherareasbeganAnophelescontrol
in1910 From1910to1912FreebornHerms
Grayandassociatesmademosquitosurveysof
Californiaandamalariasurvey ofcentral

California In1915theCaliforniaLegislature
passedtheMosquitoAbatementActandin1919
allocated10000totheUniversityforresearchon
mosquitocontrolintheSacramentoValley In

1920theCaliforniaMosquitoControlAssociation
CMCAwasformedandin1921thefirsteffortat
biologicalcontrolofmosquitoeswasattemptedby
theintroductionofGambusia

Freebornpublishedthefirsteditionofthe
MosquitoesofCaliforniain1926basedonthe
earliersurveysofmosquitoesHelisted36species
and summarized their habits distribution
importanceasvectorsofmalariaandprovidedkeys
foridentification

Thefirstannualconferenceonmosquito
researchandcontrolwashostedbytheBerkeley
DepartmentofEntomologyin1930andincluded
Universityhealthdepartmentandmosquitocontrol
personnel

InthatsameyearDrMeyerandhis
associatesfromtheBerkeleyandSanFrancisco
campusesmadeamajordiscoverywhenthey
reported the isolation of western equine
encephalomyelitisWEEvirusfromthebrainofa
horseandraisedthequestionwhetherthisviruswas



transmittedbymosquitoesandcauseddiseasein
bothequinesandhumansBy1940WEEandSt
LouisencephalitisSLEviruseshadbeenshownto
bethecauseofthousandsofcasesofencephalitisin
westernstates

HermsandGraypublishedthefirsteditionof
MosquitoControlin1940 Thisclassicbook

reviewedresearchandshowedthatmosquito
controlinCaliforniawaspracticalandalreadyhad
gonethroughsignificantchanges

Inthelate1930smosquitocontroldistricts
requestedassistanceintheidentificationof
mosquitoesTheseagenciesandtheCDHShadno
trainedentomologistsontheirstaffsIn1939and
theearly1940sAitkenandIdevelopedand
presentedworkshopsandkeysonmosquito
identificationasapartofyourannualconferences

Wewilldowellincurrentandfutureresearch

toemulatethesepioneersTheyworkedclosely
withhealthdepartmentsmosquitocontrolagencies
localcommunitiesandthestatelegislatureto
definemosquitoproblemsdescribemosquito
speciesandtheirbiologyrecommendintegrationof
physicalbiologicalandchemicalcontroland
promotelegislationtoimplementcontrolbasedon
theresearch

TheDiversificationandExpansionEra19411970
Majorchangesinthedirectionofresearchon

mosquitoesandtheircontroloccurredinthisera
Emphasisshiftedfromconcernswithspringtime
floodingoftheCentralValleyandcoastalsalt
marshestomanagementofpestandvectorspecies
inmanmadesourcessuchaspermanentpastures
ricefieldsandurbanandruralwastewaterThe
secondeditionofHermsandGraysMosquito
Controlwasissuedin1944andstillemphasizedthe
use of oils arsenicals fish and physical
modificationsoftheenvironmentAsinglepage
was devoted to the newwartimemiracle

insecticideDDTInMay1945Ireceivedthefirst
shipmentof100poundsofDDTfromtheUS
Armytodeterminetheeffectivenessofresidual
sprayingofdomestichabitatsinKernCountyfor
encephalitiscontrolMosquitocontrolandresearch
thenenteredaneweraoptimizingtheuseofDDT
andotherhydrocarboninsecticides

WorldWarIIhadsensitizedthepublictothe
importanceofmalariaandothervectorborne
diseasesResearchinCaliforniahadproventhat
mosquitoescarriedencephalitisvirusesInJanuary
1945theStateLegislaturereceivedAReporton

4

InvestigationsoftheDiseaseBearingMosquito
HazardinCaliforniathatrepresentedtheconcerns
oftheCSDHUniversityandCMCAThereport
urgedthatthecontrolprogramsandresearchbe
broadenedtoincludealldiseasevectorsandthat

mosquitocontrolbeextendedgeographicallyThat
reportpredictedthecostofsuchaprogramforthe
statemighteventuallyreach10millionfarshortof
theactualbudgetin1992ofmorethan50million

In1945thelegislatureallocated400000to
theCDHSforsubventiontomosquitocontrol
districtsand200000tofurtherdemonstratethe
roleofCulextarsalisCoquillettasanencephalitis
vectorThiswasarealshotinthearmforresearch

andmosquitocontrolTherewereonly29small
controldistrictscoveringfewerthan5000square
milesapopulationofonemillionpeopleandless
than100000inlocaltaxsupportInashorttime
manynewdistrictswereformedandoldones
extended

In1951FreebornandBohartissuedthe

secondeditionofMosquitoesofCaliforniawhich
consisted mostly of revised keys for the

identificationof41species
Anepidemicofmalariaoccurredin1952with

35casesatLakeVeraderivedfromasingleveteran
oftheKoreanWarAnevenmoreurgentevent
thatyearwasthelargestepidemicofencephalitisin
thehistoryofthestate375WEEand45SLEcases
Followingthisexperiencetheresearchfindingson
encephalitiswerepublishedinEpidemiologyofthe
ArthropodBorneEncephalitidesinKernCounty
California19431952

Concurrenttotheencephalitisepidemic
mosquitoeswerefoundtobegeneticallyresistantto
DDTandsubsequentlytootherorganophosphorus
insecticidesExtensiveresearchwasdevotedtothis

problemTheamazingthingwasthatwithin25
yearswepassedthroughwhatyoumightcallthe
heydayofchemicalinsecticideresearchandusein
mosquitocontrol

Tounderstandthehistoryofthisresearch
betterwemustbacktrackIn1953theUniversity
hadaverysmallstaffconcernedwithvectorsof
encephalitislocatedattheHooperFoundationand
theKernCountyFieldStationandDrsBohartand
BaileyatDavisconcernedwithtaxonomicand
biologicalresearchIntheearly1950stheVector
ControlSectionoftheCDHSestablishedthe

FresnoFieldStationinrecognitionoftheneedfor
centralizedandintegratedresearchonmosquito
biologyandcontrolTheprogramobjectiveswere



todevelopinformationdirectlyapplicableto
mosquitocontrolandtoaugmentthelimited
Universityprogram RichardPetersandRalph
Barrorganizedanddirectedstudiesofpastureand
ricefieldmosquitoesalternativeusesofinsecticides
andotherapproachestomosquitocontrolthatwere
majorcontributions

InFebruary1965theUniversityCDHSand
CMCApreparedyetanotherreporttothe
legislatureonProposedExpandedResearchand
ExtensionProgramsfortheControlofMosquitoes
AffectingtheHealthandWellBeingofManand
Animals ItwastobeacollaborativeeffortTo

thesurpriseofmanyinJune1965thelegislature
proclaimedthatonJuly1allresearchon
mosquitoeswastobetransferredtotheUniversity
Inlessthantwoweeksabudgetof141000astaff
of12professionals atFresnoandsixon

subassignmenttotheUniversityatBerkeleyor
Davishadbeentransferred

Partiallypromotedbythereallocationofthese
resourcesandsupplementationbytheUniversity
mosquitoresearchprogramsweredevelopedonthe
RiversideLosAngelesDavisandBerkeley
campusesBy1970nootherUniversityandfew
otheragencieshadequalresearchstaffsorfacilities
Theprogramsencompassedexpandedstudieson
mosquitobiologyinsecticidedevelopmentand
testing development of insecticide dispersal
equipmentphysicalalterationsofurbanand
agriculturalenvironmentsimprovedmanagementof
excesswaterandsewageeffluentsandthebiology
anddiseaserelationshipsofvectors

TheCurrentEra19711992

ThisisanerathatyouallknowItbeganwith
abigboostin1973whenthelegislatureapprop
riated300000totheUniversityforresearchon
mosquitoesandmosquitobornediseases This

actionwasvigorouslysupportedbytheCMCAA
seriesofprogramcoordinatorsMitchellLoomis
FontaineandEldridgehaveworkedhardto
developarigorousprocessforreviewofresearch
proposalsandhavepreparedannualreportsthat
assuredthedisseminationofnewresearchfindings
locallynationallyandinternationally This

programnowallocatesalmost400000annuallyto
researchwhichisaugmentedsignificantlybymore
than1millionfromthedepartmentsforfaculty
staffandfacilities Federalandprivategrants
providealmost1millionandyouragencies
contributedirectfundsinexcessof100000This
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morethan2millioninresearchsupportisnotall
thatcouldbeusedbutiscertainlymorethanthe
estimated20000availablein1919or600000in
1945

In1978thethirdeditionofMosquitoesof
CaliforniawaspublishedbyBohartandWashino
andincluded47speciesimprovedkeysextensive
biologicaldataandnewinformationonrelation
shipsofvectorstovirusesandmalariaIn1990the
staffoftheArbovirusResearchUnitatBerkeley
publishedEpidemiologyandControlofMosquito
BorneArbovirusesinCalifornia19431987 This

summarizedalmost50yearsofresearch
Ibelieveoneofthemostsignificantdevelop

mentsforthefuturedirectionofresearchbythe
Universitymayhavebeenin1977whenyou
changedyourtitlefromtheCMCAtotheCMVCA
Inclusionofthewordvectorinthetitleindicated

abroadenedconcernwithdiseasesotherthan

mosquitoborne Thiswillplacenewresearch
demandsontheUniversity

Timedoesnotallowmetoreviewindepththe
impressivearrayofresearchduringthepresentera
Itincludedextensivestudiesontheconventional

chemicalpesticidesandshiftedtodevelopmentand
evaluationofenvironmentallysafealternatives
Duringthepastseveralyearstheresearchturned
almostentirelyinthisnewdirection The

Universityallocatedmostofthe400000available
for19911992todevelopmentandevaluationof
biologicalcontrolagentsbetterequipmentfor
insecticidedispersaltocontroladultmosquitoes
managementoftheenvironmenttominimize
mosquitoproductionandbiologicalstudiesof
majordiseasevectors Allofthesetopicswill
continuetobemajorconcernsinthefuture

Itisclearthatmosquitoandvectorabatement
nolongercanbepracticedasinthepastInthe
worldoftodayandtomorrowthemanager
entomologistandtechnicianinyouragenciesand
theUniversityresearchermustbeawareofand
conformtorestrictionsimposedbyfederalandstate
agenciestheUniversityandpublicopinion A

majorchallengeforresearcherswillbetokeeppace
withthecontrolproblemsyoufaceandstillconform
tothesestrictures

TheFutureEra

Nowtothemostdifficulterathefuturerole
oftheUniversityinmosquitoresearch Clearly
therewillbenofutureresearchunlessthereare

competentresearchworkersandfundstosupport



themTheUniversityhasprovidedanamazingly
diversifiedgroupofresearchersoverthepast90
yearsWearenowinanerawhenmanyresearch
ersareretiringchanginginterestsorleavingfor
otherreasonsYoucanbeassuredtheUniversity
willnotreplacethemunlessthepositionsareclearly
earmarkedinabudget WhenIretiredIwas
replaced by a very competent physician
epidemiologistconcernedwithothercurrently
importantinfectiousdiseasesandinternational
healthDrsBohartBaileyLoomisBarrWork
DaddJudsonandothersconcernedwithmosquito
researchhaveretiredandnotbeenreplacedby
personswith similar interests Researchers

Washino Hardy Milby Georghiou Mulla
SchaeferWomeldorfandothersmaynotbe
replacedinthenottoodistantfuture The

Universityisnotbeingeffectivelypressuredfor
continuedorincreasedresearchonmosquitoesand
vectorbornediseasesbyoutsidepoliticalorinterest
groupsandwillabolishsuchpositionsduring
periodsofbudgetcrunchesormovethemtoother
areasofcurrentacademicandresearchconcern

Wecannotturntofederalresourcesfor

supportastheirinternalbudgetsareconstantly
decreasing and research grant funding is

increasinglycompetitive Federalagenciesare
sayingIfCaliforniahasaproblemletthemsolve
itThispictureisnotlikelytoleadmanyyoung
scientistsintolookingforacareerinresearchon
mosquitoesorvectorbornediseases

Ithinkmostofyoubelieveintheneedfor
researchinsupportofyourprogramsIalsobelieve
yourAssociationandtheCaliforniaConferenceof
DirectorsofEnvironmentalHealthmustbethe

pressuregroupstoconvincedecisionmakersinthe
Universitythatsuchactivitiesareinthebest
interestsofthisstateYoushouldhavecloutyou
representover50communitybasedprogramsserve
morethan20millionpeopleandhaveanannual
budgetofwellover50millionfromlocaltaxation
Youobviouslyfeeltheneedforresearchasyou
contributedover300000totheUniversityand
StateDepartmentofHealthServicesforresearch
anddiseasesurveillancein1990

LetmeturnnowtofutureresearchtopicsIt
istimeforafourtheditionofMosquitoesof
California Thiswillbeamajorresearch
undertakingnewspecieshavebeenfoundthe
taxonomydeservesrevisionnewidentificationkeys
areneededextensiverecordsareavailableon
speciesdistributionandtherelationshipsofvarious
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speciestomanyvirusesarenowknownSucha
publicationwillservealargeandexpandedaudience
ofmosquitocontrolandpublichealthworkers

AsasecondproblemeachweekIreviewthe
mosquitolighttraprecordsfrom32mosquito
controlagenciesPopulationsofvectorandpest
speciescontinuetobeexcessiveinpartsofthe
SacramentoImperialandCoachellaValleysThis
situationpersistsinspiteofextensiveresearchover
thepast50yearsInthesameperiodanextensive
networkofmosquitocontrolagenciesanddedicated
workershasdevelopedintheseareasandhasgiven
maximumcooperationandsupporttotheresearch
effort

WesternequineandStLouisencephalitis
virusespersistinthesoutheasternregionofthe
state Nomajordiseaseoutbreakhasbeen
recognizedinthisareaandthismayreflectthe
relativelylowdensityofpeopleoranineffective
surveillanceforcasesRegardlessthefactisthis
areamaybeasourceforvirusreintroductionsinto
receptiveareasofsouthernandcentralCalifornia
wheretheseinfectionshavedisappeared This

situationwillremainastatewideandnotjustalocal
problemuntilitisresolved

ManypartsoftheSacramentoValleycontinue
tohavehighpopulationsofbothvectorandpest
mosquitoesItmustbeassumedthisregionwill
continuetobereceptivetoreintroductionof
encephalitisvirusesormalaria

IffundingsourcescanbefoundIrecommend
theestablishmentoffieldstationsandresearch

staffsyearroundinbothareasIwillnotpresume
topresentdetailsofsuchresearchexcepttosaya
verycriticalevaluationmustbemadeofanynew
approachestocontrolthatofferpromise

Asathirdproblemtherewillbeacontinuing
needforresearchandsurveillanceonvectorborne

diseasesYouknowthehistoryofwesternequine
andStLouisencephalitismalariaplagueLyme
diseaseandmanyothervectorbornediseases
Someofthesediseasesareatalowebbinpartdue
tovectorcontrolhoweverthisisnotatimefor
complacency Alloftheseinfectionsexcept
malariaarefirmlyestablishedinacyclebetween
vectorsandwildlifehostsNonewillbeeradicated

inthenext50yearsandtheymustnotresurgeand
becomeepidemic Molecularbiologywillnot
produceavaccineoradrugtoprotectyouanda
vaccineordrugwilldonothingtodecreasethe
reservoirofinfectionforthesevectorborne

diseasesContinuedresearchandsurveillanceisthe



onlyapproachtoidentifythesiteswheresuch
infectionspersistandtodevelopandevaluateways
tominimizetheriskofexposuretoinfection
Vectorcontrolwillcontinuetobethemost

economicalapproach
IamcurrentlyonacommitteeoftheNational

AcademyofScienceschargedtoidentifyEmerging
MicrobialThreatstoHealthandtoidentify
avenuesofresearchmostpromisingforprevention
andcontrolofepidemicsofsuchdiseases
ProblemssuchastheemergenceofAIDShemorr
hagicfeversandinfluenzaserveascurrentmodels
Wearehavingdifficultyevaluatingthethreatof
innumerablevirusesbacteriaandparasitesthat
existinourenvironmentbuthavenotcaused

epidemics Wehavenoassurancetheycannot
changeandbecomehighlyvirulentLetmegive
youexamplesthatareclosetohomeCulextarsalis
the principal vector ofencephalitisviruses
frequentlyareinfectedwithfouradditionalviruses
TurlockHartParkLlanoSecoandGreyLodge
SnowmosquitoesintheSierrasandsaltmarsh
mosquitoesonthecoastareinfectedwithvirusesin
theCaliforniaencephalitiscomplexVirusesseem
tooccurwheneverandwhereverwelookforthem
andpeopleareexposedwhenevertheyarebittenby
thesevectorsHoweverwehavebeenunableto
associatetheseviruseswithanydiseaseInresearch
jargonwesaytheseareviruseslookingfora
disease

Idonothavetimetodwellatlengthonthe
subjectofglobalwarmingThereisevidencethat
majorincreasesintemperaturethelevelofthe
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oceanandseasonalpatternsofprecipitationmay
occurinthenextcenturyWeinitiatedpreliminary
studiesandfounditispracticaltoresearchthe
impactofincreasedtemperaturesonvectorlife
tablesandvectorvirusinteractionsItisfeasibleto

extendsuchstudiesandtopredicttheimpactof
globalwarmingonmosquitopopulationsand
diseasesAlackoffundingisthemajorbarrierthat
precludesUniversityinterestinsuchresearch

Therearemanyadditionalfutureresearch
problemsrelatedtointeractionsofmosquitovector
andpestpopulations to growth ofhuman

populationsinCaliforniathatIhavenotmentioned
Weareconfrontedwiththespreadofhuman
populationsintoruralareasurbancongestionthe
impactsofpopulationgrowthontheenvironment
andassimilationofimmigrantsfromaroundthe
world Newsmediaandpoliticalbodiesrarely
concernthemselveswiththeimpactofthese
changesonhealthandcertainlynotwiththeir
impactonmosquitocontrolIbelievetheUniver
sitycanbeabaseforresearchandplanningto
preventfutureepidemicsofvectorbornediseases
andminimizeincreasesofpestspeciesinurbanized
environments Everyproblemthatisanticipated
andpreventedtodayisbetterthanbeingconfronted
withmanagementofacrisistomorrow

InclosingIwanttothankyouagainforasking
metolookatthepastpresentandfutureofthe
Universityinmosquitoresearchandfordedicating
thisconferencetomeIwishyousuccessinyour
futureendeavors
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WETLANDSSYMPOSIUM

THEINTERRELATIONSHIPSOFAGENCIESHAVING

ROLESANDRESPONSIBILITIESINVOLVINGWETLANDS

FredCRoberts

Todaywehavesevenspeakersfromseven
differentagenciesrepresentingvariouspointsof
viewonwildlifemanagementandmosquito
suppressioninwetlandhabitats Isincerely
welcomeeachofyou AsmoderatorIfeelthe
needtoperformameaningfulfunctionIintendto
representthepointofviewofaninformedcitizen
themostimportantstakeholderinthewetlandissue
ThereforeImuststateIsimplywantwetlandsof
maximumecologicalandrecreationalvalueat
minimalcostsandwithminimalmosquitoand
vectorproblems

Iexpectmygovernmentandmytaxdollarsto
dothejobWetlandsIrealizearehighlycomplex

1Articlenotavailableatthetimeofpublication

SymposiumModerator
AlamedaCountyMosquitoAbatementDistrict

23187ConnecticutStreet

HaywardCalifornia94545

PANELISTS

MarinSonomaMADCMVCAEnvironmentandBiologySubcommitteeChairman
USFishandWildlifeServiceCentralValleyJointHabitatVentureCommittee
USFishandWildlifeServiceDivisionofHabitatConservation
CaliforniaDepartmentofFishandGame
KernMosquitoandVectorControlDistrict
USEPAOfficeofCoastalWetlandsPlanningandProtection
ContraCostaMAD

MODERATORSINTRODUCTORYREMARKS
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systemsthatrequireahighleveloftechnical
knowledgetocreateandeffectivelymanageIam
highlyconcernednotskepticalnotdefeatedbut
highlyconcernedthatthejobfallstoagroupof
disparateagenciesenmeshedinatangleof
conflictinglawsseeminglyoftenincompetition
ratherthancooperationapproachingtheproblem
fromseeminglyincongruentdisciplines Quite

franklyIrepresentingtheroleofaninformedand
interestedcitizenamkeenlyinterestedinhowyou
will overcomethese obstacles to cooperate
effectivelytogetherandmakethisworkIlook
forwardtohavingthespeakersprovemyfears
unfounded
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WETLANDSPOLICIESCONCERNSANDEXPECTATIONSOF

THECALIFORNIAMOSQUITOANDVECTORCONTROLASSOCIATION

CharlesHDill

Formanyyearswhenwespokeofour
responsibilityinwetlandsweweretalkingabout
controllingmosquitoesItisnowreadilyapparent
thatourresponsibilitiesinthesebiologically
sensitiveareasgowellbeyondthecontrolofone
classoforganismsWeareasresponsibleforthe
overallhealthofwetlandecosystemsaswearefor
thehealthandcomfortofthehumanresidentsof

ourdistrictsIfweexpectourviewsandconcerns
forpublichealthtobeanintegralpartoftheon
goingactivitiesinvolvedinthewetlandsissuethen
wemustshowthroughouractivecooperative
participationthatwearesensitivetotheneedsof
wildlifeandwillinglyacknowledgeourresponsibility
formaximizingwildlifevaluesOnlyinthiswaycan
weexpectreciprocityfromourcolleaguesinthe
resourcemanagementagenciesandthusendyears
offrustrationduetobeingexcludedfromwetlands
planning

The relationship between public health

biologistsandourcolleaguesinthewildlifefield
shouldnotbeacontentiousoneFortoomany
yearsitwaserroneouslybelievedthatourrespective
goalsweremutuallyexclusiveAnexaminationof
existingphysicalcontrolpracticesformosquito
controlwouldbearthisoutAgoodexampleisthe
replacementofdrainageasacontrolmethodology
withcirculationenhancementpracticesAlsofor
toolongadebatehasragedoverwhichisthemore
importantwildlifevaluesorpublichealthgoals
Thefactisthattheyareequalinimportanceand
wetlandsdesignandmanagementcriteriamust
reflectthisfact

MarinSonomaMosquitoAbatementDistrict
556NorthMcDowellBoulevard

PetalumaCalifornia94954

ABSTRACT
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Wemustbebiologistsfirstandvector
ecologistssecondItisessentialthatwepromote
thefactthatourknowledgeofwetlandsisa
necessaryresourcethatmustbeutilizedforsuccess
Ourpresencemustbeevidentinallphasesof
wetlands projects from conceptualtalks to

developinganoperationalmanagementplanforthe
completedprojectBytakingaholisticapproachin
ordertoendupwiththebesthabitatpossiblefor
wildlifeweincorporatethoseelementsofdesign
andmanagementnecessarytominimizemosquito
problems

Asaprofessionweneedtobemoreproactive
insellingourexpertiseinwetlandsWemustbegin
tonetworkwithotherbiologicalprofessionalsin
ordertobetteruseallavailableknowledgeItis
timetostoptheswingfromoneextremestanceto
anotherWemustcooperatetobringordertothe
processandthusprovidethegreatestpossible
chanceforsuccess Itistimeforthoseineach

disciplinewhoareusedtotakinganadversarial
positiononwetlandsprojectstochangetheir
thinkingItisatimeofchange

Changecanbeapositiveeventifwearethe
architectsofthenewthinkingandnotsimply
reactingtothethoughtsofothers Somethirty
yearsagoastheenvironmentalmovementbeganto
emergeitwassaidthatifyouarenotpartofthe
solutionyouarepartoftheproblem Thatisjust
asvalidtodayasitwasthenBeaforceinthe
wetlandsmovement getinvolved
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CENTRALVALLEYHABITATJOINTVENTURE

TheCentralValleyofCaliforniaisthemost
importantwaterfowlwinteringareainthePacific
Flywaysupportingabout60percentofthetotal
populationInpristinetimesfourmillionacresof
wetlandsmostlysurroundedbygrasslandsand
riparianareas providedidealwinteringand
breedinghabitatforwaterfowlandotherwildlife
thatflourishedthroughouttheregion These

wetlandsprovidedawidevarietyofbenefits
includingfishrearingandpassagegroundwater
rechargeandsedimentcontrolamongothers

IntheCentralValley95percentofthe
historicwetlandshavebeenlost Muchofthis

reductioncanbeattributedtohabitatlossincluding
drainageandintensiveagriculturethathasreduced
thequantityandqualityofwetlandsandsurround
inguplandnestinghabitat Sincethemid1950s
duckpopulationshaveshownsporadicfluctuations
relatedtoweatherandlandusechangesHowever
inthelate1970spopulationsstartedtodeclineand
bythemid1980sfallflightswereapproximately30
percentbelowlongtermaveragesThislosswas
greatlyacceleratedinthe1980swhenasevere
prolongeddroughtinCanadianprairiesandthe
northcentralUnitedStatesaidedwidespread
wetlanddrainageforagriculture

Concerned over the decline in duck

populationstheUnitedStatesandCanadianfederal
governmentsdevelopedandsignedtheNorth
AmericanWaterfowlManagementPlanNAWMP
onMay141986TheNAWMPprovidesabroad
framework for waterfowl conservation and

managementbasedonpopulationsandhabitatgoals
neededtomeetpublicdemand TheNAWMP

establishedacontinentalbreedingpopulationgoal
of62millionducksincluding87millionmallards
and63millionnorthernpintailsandafallflightof
100millionducks duringyearsofaverage
environmentalconditionsThesegoalsarebasedon
averagecontinentalduckpopulationsfrom1970

DavidGPaullin

UnitedStatesFishandWildlifeService

CentralValleyHabitatJointVentureCommittee
2233WattAvenueSuite375

SacramentoCalifornia958250509
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1979insurveyedareas
ImplementationoftheNAWMPisthe

responsibilityofdesignatedjointventuresinwhich
agenciesandprivateorganizationscollectivelypool
theirresourcestosolvewaterfowlhabitatproblems
TheCaliforniaCentralValleyHabitatJointVenture
CVHJVwasformallyestablishedbyaworking
agreementsignedinJuly1988 TheCVHJVis

guidedbyanImplementationBoardcomprisedof
representativesfromtheCaliforniaWaterFowl
Association Defenders of Wildlife Ducks

UnlimitedNationalAudubonSocietyTheNature
ConservancyandTheTrustforPublicLandsEx
officioboardmembersincludetheUSFishand

WildlifeServiceFWSUSBureauofLand
ManagementBLMUSSoilConservationService
SCSandtheCaliforniaDepartmentofFishand
GameCDFG

ThegoaloftheCVHJVistoprotect
maintainandrestorehabitattoincreasewaterfowl
populationstodesiredlevelsintheCentralValley
ofCaliforniaconsistentwithotherobjectivesofthe
NAWMP Sixobjectivesweredevelopedbythe
ImplementationBoardtoachievethisgoal

1 Protect80000additionalacresofexisting
wetlandsthroughacquisitionoffeetitleor
perpetualconservationeasements

2 Secureanincrementalfirm402450acrefoot
watersupplythatisofsuitablequalityandis
deliveredinatimelymannerforuseby
NationalWildlifeRefugesNWRsState
WildlifeAreasWAsandtheGrasslands
ResourceConservationDistrictGRCD

3SecureCentralValleyProjectCVPpower
forNWRsWAsGRCDandotherpublic
andprivatelandsdedicatedtowetland
management

4 Increasewetlandareasby120000acresand
protectthesewetlandsinperpetuityby



acquisition of feetitle or conservation

easements

5 Enhancewetlandhabitatson291555acresof
publicandprivatelands

6 Enhancewaterfowlhabitaton443000acres
ofagriculturallands

OveralltheCVHJVistargetedforcompletion
bytheyear2000Whencompleted80000acresof
existingwetlandswillbe protectedthrough
perpetualeasementsorfeetitlepurchases120000
acresofhistoricwetlandswillberestoredand

protected291555acresofexistingwetlandswillbe
enhanced402450acrefeetofwaterwillbesecured
forexistingCentralValleyNWRsandWAsand
443000acresofprivateagriculturallandwillbe
enhancedannuallyforfeedingandnestingwater
fowlTheestimatedcapitalinvestmentforattaining
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allobjectivesis5287millionInadditionmeeting
thewaterandpowerobjectiveswillrequirenew
federallegislation

AtobjectiveleveltheCVHJVsannual
contributiontothecontinentalbreedingpopulation
willaverage490000breedingducksincluding
300000mallardsandafallflightofonemillion
ducksUponcompletionoftheCVHJVobjectives
theCentralValleywillsupport47millionwintering
ducksincluding28millionpintailsBecausethey
aresodependentontheCentralValleywintering
pintailswillbegivenspecialattentioninthe
CVHJV

TheCVHJVImplementationPlanwillbe
updatedwithscheduledNAWMPrevisionsoras
otherwiseappropriateSuchupdateswilloccurat
leasteveryfiveyears
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WETLANDSPOLICIESCONCERNSANDEXPECTATIONSOF

THEUNITEDSTATESFISHANDWILDLIFESERVICE

PeterSorensen

UnitedStatesFishandWildlifeService

DivisionofHabitatConservation

2800CottageWayRoomE1803
SacramentoCalifornia95825

Introduction

TheUnitedStatesFishandWildlifeService

USFWShasbeenmoreorlessintimatelyinvolved
inworkingwithvariousmosquitoabatement
districtsaroundSanFranciscoBayforthelastten
years Wecurrentlyhaveanexcitingwetlands
managementplanunderwayinAlamedaCountyIf
timepermitsperhapswecantalkaboutthatmore
duringthepaneldiscussionafterthefeaturedtalks
arecompleted

ThismorningIwouldliketoverybriefly
describetoyoutheroleoftheUSFishand
WildlifeServiceininteragencymattersconcerning
wetlandsissuesprimarilytogiveyouaquick
rundownofthestatusofsomeofthedifferent

wetlandhabitatsaroundthestatefocussingmainly
onnorthernandcentralCaliforniaIwillalsotalk

alittlebitaboutsomeoftheendangeredspecies
andotherspeciesthatarecandidatesforfuture
Federallistingthatoccurinthesewetlandhabitats

LegalBackground
TheDivisionofHabitatConservationis

composedoftheoldDivisionofEcologicalServices
andtheOfficeofEndangeredSpeciesandthisis
probablythemostcontroversialdivisionwithinthe
agency Wegetinvolvedinreviewingproposed
projectsthatprivatecitizensandothergovernmental
agencieswanttogetapprovedthroughthewetland
regulatoryprocess Theprocessisprimarily
administeredbytheUnitedStatedEnvironmental
ProtectionAgencyEPAandtheUnitedStates
ArmyCorpsofEngineers

UndertheFishandWildlifeCoordinationAct
theServicehasauthoritytomakerecommendations
andcommentonimpactsofproposedprojectsfor
thepurposeofinsuringthattherearenoadverse
impactstowetlandsorendangeredspeciesoverthe
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longtermThesecondlegislationthattheService
operatesunderistheEndangeredSpeciesAct
whichwasauthorizedbyCongressin1973Sinceits
inceptionthisActhasresultedinthelistingofclose
to500endangeredspeciesintheUnitedStatesAt
thistimeasizeablepercentageofthoseendangered
speciesprobably50orgreateroccurinthe
wetlandhabitatsThesameistrueinCalifornia

withprobablymorethan60ofthelisted
endangeredspeciesinthestateoccurringinwetland
habitats Todeterminewhetheraspeciesis
threatenedorendangeredithastomeetoneofthe
followingcriteriaunderSection4oftheAct

1Presentorthreatenedhabitatdestruction

2Overutilizationfromscientificcommercialor
otherpurposes

3Diseaseorpredation
4Inadequacyofexistingregulatorymechanisms
5Othernaturalormanmadefactorsthathave

diminishedpopulationstotheextentthatthey
requireprotection

Asyoucanseethislastcriteriumisvery
generalinnaturemakingitakindofcatchall
categoryunderwhichagreatmanyspeciescan
qualifyasthreatenedorendangered

Iwillbrieflysummarizeatthispointsomeof
thedifferentkindsofwetlandsandtheassociated

listedendangeredspeciesastheyoccurincentral
andnorthernCalifornia

SeasonalWetlands

Thefirstseasonalwetlandsarewidely
distributedincoastalfoothillhabitatsaswellason

valleyfloors Someofthethreatenedor

endangeredspeciesthatoccurinseasonalwetlands
includetheCaliforniaredleggedfrogacandidate



endangeredspeciescurrentlybeingreviewedbythe
ServicetheCaliforniatigersalamandertheSan
FranciscogartersnakewhichisrestrictedtoSan
MateoCountyandthewesternpondturtlewhich
appearsinseasonalwetlandaswellasriparian
wetlandhabitats

RiparianWoodlands

Riparianhabitatsprobablymorethanany
otherkindofwetlandhabitathavesufferedlarger
historicallossestothepointthatnowcloseto98
ofthestateshistoricalriparianwetlandhabitats
havebeenlostSowithmostofthatoccurringin
theCentralValleytheServiceisembarkingona
numberoflistingactivitiesthatwillgetusinvolved
toamuchagreaterextentwithmosquitocontrol
agenciesandothersegmentsofthepublicThe
valleyelderberrylonghornbeetleisoneofthefew
listedendangeredspeciesinriparianhabitatsin
centralandnorthernCaliforniaothersincludethe
Californiafreshwatershrimpwhichoccursinthe
northcoastalcountiesaroundSanFranciscoBay
TheServiceisalsoreviewingthestatusofthe
westernpondturtletheriparianbrushrabbitand
theSanJoaquinValleywoodratTheselasttwo
speciesareknownonlyfromoneremaining
populationalongtheStanislausRiverinsouthern
SanJoaquinValley

VernalPools

Vernalpoolsarecommonthroughoutthe
valleyflooroftheCentralValleyImnotsureif
theresmuchofamosquitoproblemassociatedwith
vernalpoolsIhaventheardofanyifthereisBut
theServiceiscurrentlyinvolvedindeveloping
proposalsforlistingfourspeciesoffairyshrimpplus
atadpoleshrimpWearealsoreviewingthestatus
ofCaliforniatigersalamandersandnumerous
plantsEightorninespeciesofendemicplantswill
beproposedforlistinginthenearfutureasaresult
ofalawsuitbroughtaboutbytheCaliforniaNative
PlantSocietyagainsttheServiceTwoofthefew
listedspeciesthatoccurinvernalpoolsatthistime
arethedeltagreengroundbeetleandSolanograss
whichoccurinSolanoCounty

AlkalineSinks

Alkalinesinksandalkalinewetlandsare

prevalentthroughouttheSanJoaquinValleyand
probablytheonlylistedendangeredspeciesthat
occursinthosetypesofhabitatswouldbethe
palmatebractedbirdsbeakanannualwildflower
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Toacertainextentthetigersalamanderprobably
alsooccursinthishabitat

EmergentWetlands

Asfarasemergentwetlandsgocattailsand
bulrushtheServiceisconcernedaboutthelarge
lossesinthestatewidepopulationoftricolored
blackbirdsandisreviewingthestatusofthat
species Thegiantgartersnakewasrecently
proposedforlistingasendangeredattheendof
DecemberItsprimaryhabitattypeisemergent
freshwaterwetlands in valleyfloor habitats

throughouttheCentralValley Itisoneofthe

largerspeciesofgartersnakesexceedingfourand
onehalftofivefeetinlengthReflectiveofthe
historiclossofemergentmarshmostofthe
remainingpopulationsarerestrictedtorice
productionzonesthroughoutthevalleyFortunately
forthesnakeithasadaptedtothesemodified
habitatsprovidedinagriculturalareas

EstuarineMarshes

ThelasttypeofwetlandthatIwilltalkabout
isthecoastalestuarysystemsSanFranciscoBay
beingtheprimaryfocusofourofficeinSacramento
Sincethe1850sthesewetlandshavebeendikedoff
primarilyforsaltproductionurbanizationand
floodcontrolpurposesThetidalmarshesarenow
verymuchrestrictedtonarrowbandsaroundthe
edgesofthesaltpondsAsaresultofthismassive
habitatlosstheServicelistedthesaltmarshharvest
mouseandtheCaliforniaclapperrailasendangered
intheearly1970s Thedikedoffareasarethe

mainmosquitoproblemsaroundSanFranciscoBay
andthatisthetypeofhabitatthatweinthe
ServicetheEastBayRegionalParkDistrictthe
CaliforniaDepartmentofFishandGameAlameda
CountyFloodControlDistrictandthevarious
mosquitoabatementdistrictsarecloselycoord
inatingtogetherontoresolvehydrologicproblems
Weareattemptingtogetthesedikedoffareasto
functionmorenaturallyinawaythatwillbenefit
boththecontrolofmosquitoesaswellas
endangeredspeciesandotherkindsofwildlife

Tidalmarshesandtoacertainextentdiked
baylandsprovidehighwaterfowlandshorebird
habitatvalues Inthedryseasonthesediked
baylandsoftentimesarenotrealimpressivebut
nonethelessprovidecriticalhabitatvaluesduringthe
winter

Diskingofseasonalwetlandshasoccurredin
thepastasawaytosolvesoildessicationand



crackingproblems Thatisattheheartofthe

issueswearetryingtoresolvebetweenendangered
speciesprotectionandmosquitocontrolThesalt
marshharvestmousewhichwasendemictothe
tidalmarsheshasalsocolonizedmanyofthediked
baylandsthroughouttheBayThisisoneofthe
primarydrivingforcesbehindacoalitionofagencies
workingtocomeupwithimprovedmanagement
schemesinthedikedsaltmarshareas

MitigationConcepts
Ithinkthemostcommonlycitedstatisticsare

thathistoricallytherewasbetweenfourandfive
millionacresofwetlandsinthestateTodayitis
around300000roughlya9092loss The

primarylossofthesehabitatsarecausedby
urbanizationandagricultureTheArmyCorpsof
EngineersisdoingagoodjobaroundtheFrancisco
Bayofprotectingtheremainingwetlandhabitats
Itisoftensaidthatmitigationisanacceptableform
ofreplacementoflossesfornewproposedprojects
butinacomprehensivereviewoftheliteratureit
hasbeendeterminedthatveryfewmitigation
projectshavebeenrequiredoverthepastregulatory
eraItisonlywithinthelasttenyearsthatthere
hasbeenadramaticincreaseinthenumberof

mitigationprojectsdocumentedinagencyfilesThe
FishandWildlifeServiceandmostotheragencies
stressideasandconceptstobeworkedinto
mitigation plans These include perpetual
protectionofthesetasideareasalongwith
associatedoperationandmaintenancecoststhatare
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usedtofundandmanagethesetasideareas
Whereverpossiblemitigatedwetlandsshouldbe
contiguouswithotherexistingwetlands They
shouldbecompatiblewithadjacentlandusesand
incasesofvernalpoolsandcertainothersituations
adequatewatershedsneedtobepreservedtoinsure
properhydrologicbalancessothatthevalueofthe
wetlandcanbemaintainedInadditionadequate
buffersarecriticalfromthewildlifestandpointto
insurethatencroachingdisturbancesdonot
eliminatesomeofthemoreimportantandsensitive
wildlifevaluesintheseareas Inthatregard
fencingwouldbeanimportanttoolWeconsistent
lythatmosquitoabatementconsiderationsare
workedintothedesignsothatproblemsarenot
exacerbatedinthefutureWealsorecommendthat
firebreaksbesituatedontheoutsideofthese

preservesoratleastontheoutwardedgesto
minimizetheamountofintrusionanddegradation
ofthenaturalvaluePlansforstormwaterrunoff

aredesignedtomaintaintheintegrityofwater
quality Wetrytoavoiddisturbancesdueto
recreationalactivitiestomaintainwildlifehabitat
values although in the face ofincreasing
urbanizationitisbecomingmoredifficultto
achieve

Inthiseraofhightechnologycomputersand
theadventofGISsystemsthenatureofplanningis
becomingincreasinglymoresophisticated We

believethesetoolswillhelptoavoidlossesof
wetlandsandincreasethebenefitsofmitigation
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WETLANDSPOLICIESCONCERNSANDEXPECTATIONSOF

THECALIFORNIADEPARTMENTOFFISHANDGAME

EdwardSmith

ThismorningIwouldliketopresentthe
CaliforniaDepartmentofFishandGamesCDFG
perspectiveonwetlandsandmosquitocontrol
SomeofthesethingsIwillbesayinginthevery
beginningarethingsthatyouhaveheardbeforebut
areimportantenoughtowarrantreiteration
Historicallytherewereaboutfourmillionacresof
wetlandsinCaliforniaTodayonly300000wetland
acresremainRecentlythecitizensofCalifornia
havemadeitclearthattheyappreciatethewildlife
valuesofwetlandsandwishtoseemoreofthis
habitatinthisstateinthefuture

Inthelate1970sStateSenateConcurrent

Resolution28waspassedwhichdirectedthe
DepartmentofFishandGametocreate150000
acresofnewwetlandsbytheyear2000Numerous
initiativeshavesincebeenapprovedbyvoters
includingPropositions1970and99which
providedfundsfortheStatetoacquirepropertyfor
thepurposeofrecreatingwetlands

TheDepartmentofFishandGameisalso
partneralongwiththeUSFishandWildlife
Serviceandnumerousotherpublicandprivate
organizationsintheJointVentureNorthAmerican
WaterfowlPlanSowereallyhavebeendirected
verystronglytocreatemorewetlandsandto
enhancethewetlandsthatwehave Recent

acquisitionsintheCentralValleyincludethe8500
acreupperButteSinkWildlifeAreainGlennand
ButteCountiesthe3000acreYoloBypassWildlife
AreainYoloCountythe5500acreNorthGrass
landsWildlifeAreainMercedCountyaswellas
substantialadditionstotheLosBanosWildlifeArea

inMercedCountyandtheMendotaWildlifeArea
inFresnoCounty

Managingwetlandsinthewildlifeareas
involvesmanydiverseconcernsmethodsand
considerationsWebeginfloodingonmostofthese
areasinlateAugustorearlySeptemberandusually

CaliforniaDepartmentofFishandGame
1234EastShawAvenue

FresnoCalifornia93710
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thefloodingiscompletebymidOctober Most

floodedareasaremaintaineduntilAprilorMay
whentheyaredrainedtoallownativewaterfowl
foodplantstogerminateIrrigationofthesefood
cropsusuallyoccursduringthesummerperiodand
inmostcaseswearetalkingaboutoneortwo
quickirrigationsSemipermanentwetlandswhich
representasmallpercentageofthetotalwetlands
mustremainfloodedfromMarchtoAugustto
providebroodwaterforwaterfowlandsummer
habitatforavarietyofspeciesofwetlandwildlife

Thatscenariomaysoundlikeaprescriptionfor
producingmosquitoesAndliketherancherthat
grows alfalfa or permanent pasture some

mosquitoessurelywillbeproducedasaresult
Howeverwiththehelpoflocalmosquitoabatement
districtsIbelievewehavetheabilitytokeepthe
mosquitopopulationsatminimumlevelsAcasein
pointisMendotaWildlifeAreawhereover8000
acresofthis12100acrewildlifeareaarein
seasonalandsemipermanentwetlands We

recognizethemosquitoproducingpotentialofour
managementandhavedonethefollowingtoreduce
mosquitoproduction

1Weprovidethelocalmosquitoabatement
districtpersonnelwithaweeklywatermap
whichdescribesamongotherthingsareasthat
arebeingfloodedandthosethatarebeing
drained

2Wetrytomakeourirrigationsasquickas
possiblesothatwaterdoesntstandinthe
summerperiodforalongtime

3Westrivetoprevent unnecessarypond
fluctuations

4Wehaveprovidedmosquitofishpondsforthe
Districttouse

5Wecontracteachyearwiththelocalmosquito
abatementdistricttoapplychemicaland



biologicalmaterialstocontrolmosquito
populationsAndwedothatwithsomereal
concernWehavehadexampleswherewe
havefounddeadwildlife Iremembera

rookerythathaddeadyoungheronsinitIfelt
reasonablysurethattheapplicationsof
chemicalswerethecause

Recentresearchhasindicatedtheimportance
ofinvertebratesasfooditemsforwaterfowland

otherbirdsparticularlyatthechickstage
Consequentlyinthelastfewyearswehave
requestedthatBacillusthuringiensisvarisraelensis
Btiaspecificbiologicalagentbeusedduringthe
springandsummerperiodwhenwehavefoundthat
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aninsectdietissoimportanttowildlifeThese
treatmentsaremoreexpensivethanconventional
chemicalsbutwefeeltheyarenecessaryto
maximizewildlifeproductiononourwetlands
Additionalmethodsofbiologicalcontrolare
certainlyneededMosquitofishhavebeenusedwith
somesuccessonalotofwetlandsonstatelands

Hopefullyotheravenueswillbefoundinthefuture
Inconclusionthekeytomanagingmosquito

problemssuccessfullyisforthewildlifeagenciesand
themosquitoabatementdistrictstodevelopclose
workingrelationshipsAndthatcanonlybedone
ifweallmakeaconcertedefforttounderstandeach

othersprogramsandproblems
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RESIDENTIALENCROACHMENTONWETLANDS

Introduction

TheCaliforniaMosquitoandVectorControl
AssociationCMVCAiscurrentlyintheprocessof
finalizingawetlandspolicystatementthatwill
outline the Associations role in wetlands

developmentmanagementandvectorcontrolOne
majorcomponentofthepolicydealswiththefact
thatwetlandssupporttheproductionofmosquitoes
andothervectorsofhumandiseaseanddiscomfort

ThereforeitisessentialthattheAssociationand
membervectorcontrolagenciessecuretheirrolein
wetlandsdevelopmentinresponsetothepotential
healthriskspresentedbybloodfeedingarthropods
thatcolonizewetlandsenvironsThispaperbriefly
summarizessomeoftheconflictsandtheirimpact
onvectorcontroloperationsthatarecreatedas
urbanandresidentialdevelopmentsprogressively
encroachonwetlands

Overview

Thecontinuedhumanpopulationgrowthand
inevitableurbanizationofCaliforniahascreated

landusageconflictsbetweendevelopersand
conservationistsUrbanexpansionalsohasplaced
manyCaliforniansatriskbylocatingresidentsin
environswherethereisahighprobabilityfor
arthropodborne eg mosquito disease

transmissionorperiodicattackbylargenumbersof
nuisancevectorsReeves1990Asvectorcontrol
agencieswehavethedirectresponsibilityof
protectingthepublicfromarthropodbornediseases
andarthropodsourcesofdiscomfort Problems

arisewhenvectorcontrolagenciesarecaughtin
situationswherethereisamutualdemandfor

publicprotectionbuttoprovidethatprotection
withminimalenvironmentalimpact Thismajor
conflicthasbeencreatedasaresultofpublic
perceptionandpoliticalactivismBrieflyresidents
ofruralhousingdevelopmentshavechosentolive
inacountrysettinginclosecontactwithnature
wheretheycanenjoythebenefitsofthatlifestyle

RichardPMeyer

KernMosquitoandVectorControlDistrict
POBox9428

BakersfieldCalifornia93389
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Atthesametimethosesameindividualsareby
natureverysensitivetothediscomfortspresentedby
bitinginsectsandwillsubsequentlydemandtheir
controlbutwithminimalenvironmentalimpact
Thissituationpresentsaparadoxtomosquitoand
vectorcontrolagenciesinprovidingeffectivevector
abatementwithoutdisruptingtheecologyof
naturalbreedingareasegwetlandsFig1

Withthecurrentlyexistingregulationson
vectorcontrolactivitiesinenvironmentallysensitive
areastheproposedscenarioforaccommodating
bothdesirableoptionsisoperationallyuntenable
Inwhichcasethereisnopracticalwaytoprovide
effectivevectorcontrolwithoutsomeundesirable

impactontheenvironsthatsupportvector
production Evenlowimpactsourcereduction
operationssuchasditchingamarshcanhavea
profoundeffectonthatenvironbydramatically
changing vegetation patterns and attendant

ecologicalrelationships
Currentabatementoperationsonwetlandsare

incumberedbyexistinglawsandregulationsthat
directlyprotectwildlifeandsensitivehabitattypes
Asaconsequenceeffectiveprotectionfromvector
attackandordiseasetransmissioncannotbe
affordedtoresidentsthatlivewithinvectordispersal
rangeofwetlandssourcesThelackofourability
toprovideeffectiveprotectionfromvectorsinthe
currentcontextcanbeattributedtotwomajor
factorsthatdeterabatementefficacy1physio
graphicaldispositionofthewetlandsenvironand2
cultural disapproval of abatement activities

Principalphysiographicalcomponentsthataffect
abatement effortsinclude vegetationprofiles
coupledwithwaterqualityimpoundmentstatus
andlackofaccesstoimplementcontroloperations
Culturaldisapprovalfactorsincludeactivismin
wildlifeprotectionamongenvironmentalgroupsand
wildlifemanagementagenciesmateriallabeland
application restrictions and public opinion
Continuedreinforcementofthesebarrierscan



CONTROL PARADOX
ENCROACHMENT WETLANDS

NOENVIRONIMPACT

DISEASEPROTECTION

Figure1Depictionofthevectorcontrolparadoxwherewetlandsareencroacheduponbyresidential
developments
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NODISEASE
TRANSMISSION

ENCROACHMENTFACTORS

Figure2EffectsofincreasingencroachmentfactorsonvectorcontroldegradationZeroprotection
thresholdZPTpointindicateswherevectorbornediseaseprotectionisnolongerfeasible



proceedtoaZeroProtectionThresholdZPT
pointwherecontrolefficacyissothoroughly
degradedthatvectorcontrolagenciesnolongerwill
havethecapacitytoprotectthepublicfromvector
bornediseasetransmissionorinundatingattack
ratesFig2

SelectedRegionalConflicts
Thepotentialforresidentialencroachment

conflictsarewidespreadinCaliforniaandshouldbe
ofgreatestconcerntotheresidentsof1central
andsoutherncoastalcommunities2Central
Valleyand3interiordesertvalleysofsouthern
California

Coastalencroachmentconflictsdealprimarily
withtheproductionofnuisancelevelsofsaltmarsh
AedesandlocallyabundantpopulationsofCulex
Withtheexceptionofsomecoastalcommunities
situatedonthewesternfringeoftheLosAngeles
basintherehasneverbeenahistoryofmosquito
borneencephalitisassociatedwithcoastalenvirons
HowevertherecentdiscoveryofaCalifornia
EncephalitisCEgroupvirusinAedessquamiger
CoquillettEldridgeetal1992maychangethe

perception ofcoastal areas asbeingnon
encephaliticAchangeinthevectorstatusofAe
squamigerwillcertainlyaffectwetlandsmanagement
versusmosquitoabatementactivitiesincoastal
communitiesplaguedbythatspecies

TheCentralValleyofCaliforniahasawell
documentedhistoryofmosquitoborneoutbreaksof
encephalitisandhumanmalariaReeves1990
Urbanandresidentialdevelopmentsarecurrently
expandingintoValleywetlandsthatsupport
encephalitistransmissionbyCulextarsalisCoquillett
andAedesmelanimonDyarandautochthonous
malariatransmissionbyAnophelesfreeborniAitken
andAnophelespunctipennisSay Therefore
encroachmentfactorsinassociationwithareduction

ineffectiveabatementserviceswillseriouslyimpact
ourabilitytoadequatelyprotectCentralValley
residentsfromthesemosquitobornediseases

AsimilarValleyscenarioislikelyinthe
greaterLosAngelesbasinfordevelopments
borderingsmalltractsofwetlandsintheuplands
andvalleysnorthandeastofLosAngelesRecent
outbreaksofStLouisencephalitisintheregion
weresupportedbylimitedCulexbreedingina
surprisinglysmallnumberofsourcesReisenetal
1991 Thussmalltractsofwetlandsthatare
colonizedbyCulexinheavilyurbanizedenvirons
havethepotentialoffosteringtheepidemic
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transmissionofmosquitoborneencephalitideswhen
theproperconditionsprevail

Residentialencroachmentonwetlandsinthe

interiordesertvalleysofsouthernCalifornia
presentsauniqueproblemrelatedtotourism
RetireesfromCanadaandthenortherncontinental
UnitedStatescaravantodesertareastowinterin

themildclimateSomerecreationalvehicleRV
parksthathavebeenestablishedtoaccommodate
thehoardsofsnowbirdsaresituatedcloseto

existingwetlandsthatarefocallyveryactiveforboth
westernequineencephalomyelitisWEEandSt
LouisencephalitisSLEvirusesReisenetal
1992 TheelderlystatusofmostRVpark
residentswouldputthematrisktoinfectionwith
SLE Alsoofparticularconcernwouldbethe
potentialofWEEtransmissiontoyoungerresidents
intheeventofalatespringinthenorthandearly
springinthedesertinwhichcasetheusual
northernexoduswouldbedelayedatthetimewhen
vernalWEEtransmissionwouldbeanticipated

UrbanandResidentialFactors

Resourcespresentedbyurbanenvironsthat
aresituatednearwetlandscanenhancevector

survivalreproductivesuccessandsubsequentvector
potentialinencephalitisendemicareas

Forexamplemosquitoesthatinvadeatypical
urbanneighborhoodfromnearbywetlandsbreeding
sourcesenterawellmaintainedenvironmentof

irrigatedlandscapingandmanmadeshelterseg
woodpilesshedsetcabundantcarbohydrateeg
ornamentalblossomsandfruitsandhostresources
egresidentwildbirdsdomesticpetsand
humansandaccesstobreedingsourceseg
abandonedswimmingpoolsornamentalpondsetc
Theseconditionscansignificantlyincreasevector
andornuisancepotentialbyenhancingconditions
thatfavorincreaseddailysurvivalandreproductive
successThereforeinsomescenariositisfeasible
thatencephalitisoutbreakscanbelinkedtothe
interactionofwetlandsmosquitoproductionand
urbanizationwhereurbanenvironsoffermosquitoes
moreinthewayofresourcesthatsupportenzootic
diseasetransmissionthannearbywetlandsenvirons

KernRiverScenario

An unexpected epidemic of St Louis

encephalitisoccurredinKernCountyduringthe
latesummerandearlyfallof1989 StLouis

encephalitisvirusthatwasinitiallydetectedonthe
westsideoftheSanJoaquinValleyspreadrapidly



eastwardalongtheKernRiverfloodplainand
eventuallythroughouttheserviceareaoftheKern
MosquitoandVectorControlDistrictKMVCD
withinaperiodof46weeksReisenetal1991

DataobtainedinpreviousstudiesbyReisenet
al1990indicatedthatresidentslivinginhousing
tractsinjuxtapositionoftheKernRiverchannelin
southwestBakersfieldareparticularlyvulnerableto
contactingmosquitoborneencephalitidesDuring
the1989outbreakpoolsofCxtarsalisandCulex
quinquefasciatusSaycollectedfromnewhousing
developmentsborderingtheKernRiverinthe
southwestareawerehighlypositiveforSLE
Emmonsetal1991Reisenetal1990 The

KMVCDcurrentlyhasunrestrictedaccesstoabate
mosquitoesthatbreedintheKernRiverenviron
Howevertheriversupportsthreeendangered
vertebratespeciesandseasonalwetlandsduring
abovenormalrainfallyearsRestrictingKMVCD
abatementactivitiesintheriverenvironduringa
wetyearcouldleadtoconditionsthatresultin
encephalitisoutbreakssimilartotheoutbreakthat
occurredin1989Thisprobablescenarioisquite
disturbingandclearlyillustratespublichealth
problemsthatcanariseasaconsequenceofthe
paradoxandlandusageconflicts

Conclusions

Tenableresolutionoftheparadoxand
associatedconflictswillnecessitateadjustmentsin
publicandenvironmentalperceptions Vector

supportingenvironsparticularlywetlandsthatare
juxtaposedtourbanandperiurbandevelopments
cannot be maintained without restructuring
maintenanceregimensthatpreviouslypromotedthe
productionofvectors Wetlandsmanagement
strategieswillhavetoincludemechanismsfor
impoundingwaterinamannerthatminimizes
vectorproductionorifbiorationalmethodsof
controlareusedtheywillhavetobeselfsustaining
andor supplementedwith moreconventional
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controlmethodsinemergencysituations This

effort will require considerable interagency
cooperationifwetlandsaretobemaintainedandor
mitigatedinpopulatedareas
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REDUCTIONOFSALTMARSHMOSQUITOESBYENHANCINGTIDALACTION

VickiLKramerJoshuaNCollinsandCharlesBeesley

SaltmarshmosquitoessuchasAedesdorsalis
MeigenandAedessquamigerCoquilletthave
beenachronicproblemintheSanFranciscoBay
areaInfactthefirstmosquitoabatementdistricts
inCaliforniawereformedinMarinandSanMateo

Countiesin1915and1916respectivelyinresponse
tothesepestiferousmosquitoesIn1926Contra
CostaMosquitoAbatementDistrictwasformedto
addresstheproblemofmosquitoesgeneratedinthe
extensivemarshesalongtheSacramentoSan
JoaquinRiverDeltaandSanFranciscoBay

Therearecurrentlyabout6000acresofmarsh
inContraCostaCountymostofwhichhavebeen
alteredorimpactedbyhumanactivity For

instancethemarsheshavebeendikedwiththe

spoilsfromthe1906SanFranciscoearthquake
duckclubshavebeencreatedwatercontrol
structureshavebeeninstalledandfromabout1930
to1978mosquitoabatementaddedmilesofditches
todewaterthemarshandeliminatemosquito
breedingAfterthepassageofProposition13in
1978thestaffatContraCostaMosquitoAbatement
wasdrasticallycutandditchingprojectswere
virtuallydiscontinued

Duringthelastseveralyearsmosquito
problemsinthemarshesofContraCostaCounty
haveintensifiedTheditchespreviouslycreatedfor
mosquitoreductionarenotalleviatingtheproblem
Infactthemarsheswiththemostextensiveditch
networksoftengeneratethemostmosquitoesThis
isbecausethenumbersizeandarrangementof
theseditcheswerenotdeterminedinrelationto

marshgeomorphologyandtidalhydrologyandthus
waterisnoteffectivelyconveyedthroughoutthe
marshForinstancetheditchesincreasedthetidal
capacityorsizeofthedrainagenetworkswithout
increasingthequantityofwaterenteringthesystem
Thusduringatidalinfluxtoomuchwaterwas

ContraCostaMosquitoAbatementDistrict
155MasonCircle

ConcordCalifornia94520

1

DepartmentofGeographyUniversityofCaliforniaBerkeleyCalifornia94720
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divertedtotheditchesandnotenoughwasavailable
tomaintaintheupperreachesofnaturalchannels
Portionsoftheseupperchannelshavetherefore
filledincreatingisolatedpotholesofwaterwhich
breedmosquitoes

Mosquitoproblemsarecompoundedbythe
desiccationoftheorganicmarshlandsoilsbetween
theditchesandnaturalchannelswhichcausesthe
soilstooxidizeandsubside Consequentlythe
areasbetweenthewaterwaysarethelowestareasof
thelandscapeandmosquitoesareproducedwhen
watercollectsbehindthespoillinesofditchesand
thebanksofnaturalchannelsInadditionwater
controlstructuresputinbymosquitoabatementand
otheragencieshaveoverlyrestrictedtidalaction
creatingmarsheswithonlylimitedtidalcirculation

In1990ContraCostaMosquitoAbatement
District began a collaborative project with

researchersfromtheDepartmentofGeography
UniversityofCaliforniaatBerkeleytodevelop
guidelinestoreducesaltmarshmosquitoesby
enhancingtidalaction Thedraftguidelines
completedinJune1991provideastepbystep
methodologyfordesigningadrainagenetworkthat
allowsthedailyhightidestofloodandthenebb
fromthemarshtherebyminimizingtheamountof
standingwateravailableformosquitodevelopment
Thedrainagedesignwouldbebasedonthe
geomorphologyandtidalhydrologyofthemarsh
andshouldthereforeprovideacomprehensive
longtermapproachtomarshmosquitoreduction
Therestorationoffulltidalactiontoamarsh

shouldalsoenhancethequalityofthatmarshfor
wildlife

Wenextselecteda70acrepilotprojectsiteto
testtheapplicabilityoftheguidelinesandtoassess
fullytheimpactofenhancedtidalactionon
mosquitoproductionandmarshqualityThesite



locatedjustnorthofConcordonUSNavy
propertywasselectedbecauseithasrecurrent
mosquitoproblemsandbecauseitsisolated
hydrologicallyfromthesurroundingmarshThatis
itisborderedtothenorthbytheSacramentoSan
JoaquinRiverDeltatothewestandsouthby
HastingsSloughandtotheeastbyalarge
manmadechannelThedrainagenetworkwithin
thepilotprojectsitecouldthereforebemanipulated
withoutinfluencingotherlocalmarshlandsThesite
iscrisscrossedwithditchescreatedbymosquito
abatementseveraldecadesagoandthereisonly
onemajornaturalchannelwhichalmostbisectsthe
marshPriortoourenhancementprojecttheonly
majortidalsourcefortheentire70acremarshwas
throughthemouthofthisnaturalchannelwhere
flowwasrestrictedbya36culvert

Wellnowoutlinetheprocedureweusedin
thedesignandimplementationofthepilotproject
andourplansforevaluatingtheprojectssuccess
Webeganbycloselymonitoringthedistributionand
abundanceofAedorsalislarvaebyinspectingthe
marshandestablishingaseriesof59monitoring
stationsinthepoorlydrainedareaswheretherewas
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mosquito production Some stations were

contiguouswhereasotherswereisolatedlowspots
Fivedipsweretakenateachstationaftereachof
theseventidalcyclesbetweenMayandOctober
1991thatwerehighenough 6fttoinundatethe
stationsOnlyfourthinstarlarvaeweresampledso
thatlarvaewouldbeexposedtoapproximatelythe
sameattritionperiodduringeachtidecycle
Averagemosquitodensitiesforeachtidecycle
rangedfromabout05toalmost8larvaeperdip
Fig1Theseasonalaveragewas36larvaeper
diprange00528larvaedipTheproportionof
monitoringstationsthatwereinundatedandhad
larvaevariedamongthecycleswiththehighest
tidesresultinginmosquitoproductionatthemost
stationsFig1 Marshmosquitoproductionis
thereforeafunctionoflarvaldensitiesandthe

numberandsizeofbreedingsites
Inadditiontodocumentingtheabundanceand

distributionofAedesdorsalislarvaeweneededto
generateatopographicmapofthemarshsurfaceto
assurethedesignofanefficienttidaldrainage
systemWetriedseveraltypesofsurveyequipment
includingsimplelaserlevelsandtotalstation
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Figure1WestNavyMarshmosquitodensitiesbarsmaximumtidalheightsaspredictedforthe
GoldenGateabovebarsandpercentofstationsinundatedandwithlarvaeline1991



Figure2WestNavyMarshenhancementplanindicatingnewditches
drainagedivides andeliminatedditchesxxx

instrumentsThepotentialbenefitsoftotalstation
instrumentation include computerbased data

collectionstorageandanalysisforcartography
Bothhardwareandsoftwareproblemswere
encounteredhoweverandmostelevationswere
determinedbylevelingwithsimplelaserlevels
TidalelevationswereestablishedbytheAlternate
MethodoftidaldatumreckoningSwanson1974
baseduponlocalNationalOceanicandAtmospheric
AdministrationNOAAbenchmarks

Wedeterminedtheapproximatelocationof
drainagedividesorhighareasonthemarshand
usedthesedividestodelineatesevenindependent
drainagesubsystemsFig2Toprovideatidal
sourceforeachdrainagesubsystemtheperimeter
leveeofthesitewasbreachedinthreeplaces
therebyconvertingthemarshfromlimitedtofull
tidalaction

Wefoundthatmanyoftheexistingditches
crossedthedrainagedividessotheplanincluded
fillingin8footsectionsoftheseditchesatthe
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existingditches

divideswithexcavatedmarshsoilThenumberand

locationofnewditchesextendingintomosquito
sourcesweredeterminedinrelationtomarsh

topography Eachexistingorproposedditchor
channelwasassignedacodenumberanditsexact
dimensionscalculatedusingempiricalformulas
derivedfromstudiesofnaturalregionaltidalmarsh
geomorphologyCollinsetal1986Collinsetal
1987HaltinerandWilliams1987Theseformulas
involvedseveralvariablessuchastheareaofthe
drainagebasinandmarshelevationItwascritical
thatthedepthandwidthoftheditchesbeadequate
toeffectivelyconveywatertoandfromallregions
ofthemarshduringeachtidalcycle

Weexpecttherestorationoftidalactionto
benefitwildlifebyenhancingthevigorand
complexityofthemarshvegetationTodocument
theimpactofthepilotprojectonthemarshplant
communityweacquiredaninfraredphotographof
thesitetookthephototothefieldcorrelatedthe
colorsonthephotowiththemarshvegetationtypes



andgeneratedavegetationmapThepredominant
marshplantswerepickleweedSalicorniavirginica
andpeppergrassLepidiumlatifoliumMosquito
densitieswerehighestinpickleweedwhichprovides
averyprotectedhabitatformosquitolarvaeWe
willbedocumentingchangesintheplantcommunity
over the next severalyearsbypurchasing
subsequentinfraredphotographsavailablethrough
theArmyCorpsofEngineersWealsomeasured
pickleweedvigorbyrandomlymeasuringtheheight
andpercentcoverageoftheplantin96quarter
meterquadrants Theleastvigorouspickleweed
wasfoundinthemostpoorlydrainedareasofthe
marshwhichsometimeshadnovegetationatall
Wellcomparethosedatawithmeasurementstaken
subsequenttoprojectcompletion

Webeganimplementationofthepilotproject
planonthefirstofNovember1991Wecarefully
flaggedthelocationofnewditchesusingdifferent
coloredflagstorepresentparticularditchesThe
fieldcrewthencorrelatedditchnumberandflag
colorwithditchdimensionsWeusedanexcavator
withatwofootwidebuckettocreatenewditches

andenlargesomeoftheexistingditchesThenew
ditchesrangedfromabout14feetindepthand2
12feetinwidththewidestditcheswerethosethat
breachedtheleveesSpoilsweremoundedinpiles
onalternatingsidesoftheditchandwerewidely
spacedsothatwaterwouldnotbecometrapped
behindthemWeexpectthatthesespoilpileswill
beslowlyerodedbyrainandtidebutthatinthe
interimtheywillbecolonizedbyuplandplant
speciesprovidinguplandescapehabitatforwildlife

Theprojecttooksixweekstocompleteand
includeddigging4000feetofnewditchesenlarging
2500feetofexistingditchesfillinginsixditch
segmentsatdrainagedividescreatingthreelevee
breaksandremovingthe36culvertrestrictingflow
intothenaturalchannelbisectingthemarshThe
costsofapproximately7000forequipmentrental
andmaterialsand24000forinhouselaborwere
coveredinpartthroughacontractwiththeUS
NavyWeexpectthisprojecttobecosteffectivein
thelongrunbecausethenumberofroutine
inspectionsandlarvicidaltreatmentsshouldbe
drasticallyreduced

Sincetheexcavationworkhasbeencompleted
theamountofwaterenteringthedrainagesystem
floodingthemarshplainanddrainingbackintothe
channelshasgreatlyincreasedleavinglittlestanding
waterbetweenhightidesExtensivereconnaissance
duringApril1992revealedrapidsedimentationon
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themarshsurfacetheeliminationofground
fissuressubstantialnewplantgrowthinexcessof
previous conditions abundantwaterfowland

shorebirdspreviouslyunseenatthesiteandno
mosquitolarvae

Theimpactoftheprojectonmosquito
numberswillcontinuetobeevaluatedbyrepeating
forthenextseveralyearstheintensivesurveillance
programdescribedaboveTodeterminewhether
anyreductionsinmosquitodensitiesaredueto
enhancedtidalactionratherthanotherphysicalor
biologicalfactorsnumbersofAedorsalisinthe
marshsurroundingthepilotprojectsitehavealso
beendocumentedandlarvaldensitiestherewill
continuetobemonitored Weexpecttoseea
significantreductioninmosquitonumbersin1992
butalsoexpectthatthesystemwillhavetobe
refinedthroughtheyearsbyforinstanceextending
smallditchesintoremainingornewlyevolved
mosquitosources

Substantialchangesinmarshgeomorphology
andecologywillprobablyoccuroverthenext5
yearsandequilibriumconditionsmightbeachieved
inabouttenyearsWeexpecttoseethemarsh
surfacecontinuetobuildupinresponsetogreater
suppliesofsuspendedsedimentsespeciallyin
lowlyingareaswhichserveassedimenttrapsThe
salinityandmoisturegradientsofthesoilwill
changeandingeneralthesystemwillbeginto
acquirethecharacteristicsofafullytidalunaltered
marsh Ecologicalconditionswillthereforebe
enhancedforspeciesofplantsandanimalsthatare
endemictothetidalwetlandsoftheregion

Ifthispilotprojectprovestobesuccessfulin
reducingmosquitodensitieswhileenhancingthe
qualityofthemarshecosystemasweexpectitwill
thensimilarsourcereductionprojectswillbe
designedforothermarshesinContraCostaCounty
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THEINTERRELATIONSHIPSOFAGENCIESHAVING

ROLESANDRESPONSIBILITIESINVOLVINGWETLANDS

FredCRoberts

InsummarizingIamjustpickingsomeofthe
keypointsandIapologizeinadvanceforwhatI
leaveoutthatwasimportant

MrDillrepresentingtheCMVCAwasthe
firstspeakerandIthinkwhathesaidinessencewas
thatwearevectorbiologistsandwewanttobe
respectedasprofessionalbiologistsHewasasking
forthevectorcontrolcommunitytobeacceptedas
partofthewetlandscoalition

MrPaullinrepresentingtheUSFishand
WildlifeServicesinterestsintheCentralValley
HabitatJointVentureCommitteeindicatedthatwe
haveaseriousproblemwiththewetlandssituation
NinetytwopercentofCaliforniawetlandshave
disappearedandthewildlifepopulationsareina
downwardspiralWhatwearerequiredtodoin
Californiaimmediatelyisfocuson120000acresof
wetlandstoberestoredintheCentralValleya
criticalwildlifearea

MrSmithfromtheCaliforniaDepartmentof
FishandGametoldusthatPropositions1917
and99indicatethatCaliforniacitizenswantthese

wetlandsHepresentedaverypromisingpictureof
therelationshipbetweenwildlifepersonneland
vectorcontrolHesaidheworkseffectivelywith
mosquitoabatementpersonnelandifIheardit
rightCaliforniaDepartmentofFishandGameis
willingtopayfortheuseofBti

MrSorensenoftheUSFishandWildlife

Service speaking from the perspective of

endangeredspeciestoldusthatover60ofthe
endangeredspeciesarefoundinwetlandhabitats
Heraisedaninterestingissueyoumightthink
aboutAretheremosquitoproblemsinthevernal
poolsTalktoPetehewantsthatinformationHe
alsodescribedwatermanagementinmosquito

SymposiumModerator
AlamedaCountyMosquitoAbatementDistrict

23187ConnecticutStreet

HaywardCalifornia94545

MODERATORSSUMMARYREMARKS
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controlasapromisingsolutiontosomewetlands
problems

RichardMeyerofKernMosquitoandVector
ControlDistrictspokeaboutaparadoxwhere
residencesencroachonwetlandsandtheresultcan
bemosquitobornedisease Theproximityof
wetlandsandresidencescreatesthebasicconflict

betweenwildlifeinterestanddiseasecontrolHe

createdableakscenariowhenhetalkedaboutzero

protectionthreshold AnewconceptandIthink
itneedstobelookedatverycarefully

PhilOshidafromtheUSEnvironmental
ProtectionAgencyEPAtoldusaboutthe
voluminousinputthattheEPAreceives He

questionedwhetherornotwearereallytalking
aboutaparadox HeinformedusthatEPAis

tryingtoresolvethepublicandenvironmental
healthconflictOneofthereallysignificantthings
thatwassaidIfeltandsomeofusherecanattest
toitisthathefeelsthatvectorcontrolisseentoo
lateintheplanningandpermitprocesses He

suggeststhatwemoveonestepbackandget
involvedmtheplanningprocessWeinmosquito
controlcanonlyconcurwiththatIamsurePhil
wasconcernedaboutthewetlandsmanualandthe

potentialreductionofwetlandjurisdictionranging
from2080 aseriousconcernfortheEPA

Vicki Kramer Contra Costa Mosquito
AbatementDistrictmusthavebeenabreathof
freshairforPeteprimarilybecauseshedidnttalk
aboutconflictorparadox Shetalkedabout

mosquitocontrolinawetlandswheretheyfocussed
ongeomorphologyandhydrologyasameansfor
mosquitocontrolaswellasmarshenhancement
Shedescribedahighlyscientificapproachsensitive
totheenvironmentandtomosquitocontrolThe



approachseemedtosuggestthereisnoparadox
thereisnoconflict

Soagaintakingtheviewpointofaninformed
citizenafterhearingallofthisIthinkwehave
takenthefirststepIthinktheagencieshave
establishedadialogueTheyaresayingweneedto
beworkingtogethermorecloselyIpickedupa
hintthatthereissomethinglackinghoweverandif
IweretosaywhatitismostbasicallyIwouldsay
thatitisahighenvironmentoftrustIthinkthatis
goingtobeessentialinthefutureifwearegoingto
beabletoworktogethereffectivelyBeforeIopen
itupforquestionsletmegiveyouacoupleof
examplesofwhyIthinkthatYouaregoingto
hearsomethingswhenIgivetheseexamplesthat
aretherealworldwearedealingwith Itcan

change
Inanatmosphereofhightrustwhenwe

considerthosefromotherdisciplinesascolleagues
theyarepartnersandweactincollaborationwe

Iwouldliketoopenitupforquestionsfrom
theaudiencetoanyoneonthepanelArethereany
questions

QUESTION Howarewegoingtoget
involvedatthecitylevelincityplanning

ANSWERPHILOSHIDA Thewayweare
tryingtodoitiswearetryingtoworkatmoreofa
landscapeawatershedlevelbecausetheproblem
isIthinkthatthefederalwetlandsprogramonly
goesuptotheedgeofthewetlandYouarenot
cityplanners Youcannotputsomethingjust
outsideofawetlandThereisnoregulationThat
istheproblemthatwearehavingWecanonlysay
whatdoesnotgointhewetlandsWecannotsay
whatgoesnexttothewetlandThatiswhyweare
takingsortofthewatershedapproach Weare

tryingtoworkwithCountySupervisorsPlanning
Departmentstheotherwildlifeagenciesandvector
controlagenciesforwhatisbestforthewatershed
Wetrytoincorporatesomeofthosebufferzones
thatyoutalkaboutandwelikethewildlife
agencieslikealsoWedonothavesomethingthat
saysbyauthorityofsuchandsuchwecansaywhat
goesonWearetryingtodoitcooperativelyand
rightnowweareworkingonthattrustAnditis
goingtobehardbutIthinkeverybodyunderstands
theproblemsofwetlandsbutwealsorealizethat

QUESTIONSANDANSWERS
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areinclusivewebringthemintoourdiscussions
Whenweactinanatmosphereoflowtrustwelook
atthemasinterlopersasimpedimentstoprogress
weattempttoactunilaterally Inahightrust
atmospherewecanworkincooperationanduse
informalapproachesInalowtrustatmospherewe
invokelawsandwestonewall Inhightrust
environmentwecandevelopwinwinsituationsI
believethatiswhatVickiwastalkingaboutWe
candevelopsynergisticsolutions Inlowtrust

environmentsweendupwithwinloseorloselose
situationsInlowtrustatmospherescompromiseis
thebestpossibleexpectedresultIdonotthink
compromiseiseffectiveindesigningandmanaging
complexwetlands

Ibelievethatahightrustenvironmentisvital
totheprocessIwouldliketosuggestthatthenext
stepwetakeingettingtogethershouldbe
orientatedtowarddevelopingthathightrust
environment

Californiahasincreasingpopulationgrowth

QUESTIONFirstIdliketosayhowmuch
IappreciatedVickiKramerstalkIthoughtthat
wasarealfineexampleofmosquitoandvector
controldistrictsworkingtosolveamosquito
problemandrecognizingtheimportanceofa
wetlandtoothersegmentsofthepopulationand
wetlandmanagers Ihopethattheremore
examplesofthatinthefutureIwouldliketoask
aquestionofthewetlandmanagersWhatdegree
doyouseerecognitiononalocallevelbywetland
managersandagencypersonneloftheimportance
ofmosquitocontrolHowwidespreadisitWhat
stepshaveyoutakenoryoufeelneedtobetakento
increasethatrecognitionIfeelthattherehasbeen
morerecognitionouttherethanhasbeenindicated

ANSWERDAVIDPAULLINIcangivetwo
examplesbothverypositive Ithinkourfirst

outreachto themosquito controlfolks in

SacramentowasaboutayearagoTherewasa
meetingwithalotofwetlandandmosquito
abatementpeoplejustexchanginginformationAs
anupshotofthatmeetingwenowhaveanongoing
dialogueandcontactwiththeSacramentoYolo
VectorControlDistrictontwoprojectsStonelake
andYoloBypassWehavemonthlymeetingswith
whatwecalltheYoloBasinWorkingGroupoverin



Davis AlanHubbardStanWrightandDave
BrowncomeallthetimeImeantheyarethere
everymonthSometimesnotallthreeofthembut
everymonththereisaleastoneofthosefolks
thereTheyaregivingusinformationonwetland
designWearetellingthemabouttheneedsof
wildlifeandwearenowgettingtogetherand
discussinghowdoyoumassagethoseneedsand
makeitwork

TheotherprojectisdowninsouthSacramento
CountyinStonelakeThereisalotofinformation
beingsharedandalotofconcernsbeingraised
aboutthatveryissueIntheElkGroveareaabig
urbanizationareayouhavealotofpeoplemoving
rightoutnexttothiswetlandandwildliferefuge
Thereisonecaseinpointwheretheoutreachwent
bothwaysItisintheoffingWehavenotreally
gottentoofarwithitbutwehavehadcontactwith
SanJoaquinMosquitoAbatementDistrictfolks
aboutgettinginvolvedintheDeltaIthinkthat
dialoguehasbeenverypositiveWejusthavenot
gottentheprojectfarenoughdowntheroadinthe
Deltayetthatwecantalkaboutaparticularcase

ANSWERPHILOSHIDAAsImentioned
ourparticularplanninggrouphasnotbeenaround
terriblylong Wehavehadonemajorplanning
projectthathasbeengoingoninArizonaIdidnot
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mentionittodayTheotheronesImentionedin
SanDiegoCountyaremaybeintheirfourthmonth
ofdevelopmentOtheragencieshavebeenworking
thereforawhileSoIguessthemessageIwilltake
backforthepeopleinmystaffistomakesurethat
thevectorcontrolpeopleareinvolvedoratleast
notifiedandprobablypushthemtomakesurethey
areinvolvedWetalkedalittlebitwithJanetOrtiz

oftheSanDiegoVectorControlDistrictaboutthe
projectinSanDiegoSoatleastwehavestarted
ButIcannotsaythatitissomethingwehavebeen
doingforalongtimeItissomethingthatwewill
trytogetbetterat

Idjustliketosaythatmostifnotallofthe
CentralValleywildlifeareastatewidehadabudget
itemthatisformosquitoabatement Wepayfor
thoseservicesIthinkthemoderatoriscorrectthat

inmanycasesthattheleveloftrusthasnotbeen
goodPerhapstherehasbeenstonewallingonour
partIthinkthereistheareawereallyneedto
workmorediligentlyoninthefutureTowork
cooperativelylikeIthinkwehavenotbeendoing
Trytoworkwiththefieldpeopletounderstand
moreaboutmosquitoesandforthemtounderstand
moreaboutwetlandmanagementsowecandoa
betterjobandthedollarswillaccomplishmore



1992ProcCalifMosqVectorControlAssoc 602934

SURVEILLANCEFORARTHROPODBORNEVIRALACTIVITYANDDISEASE

INCALIFORNIADURING1991

RichardWEmmonsMichaelSAscherDaleVDonderoBarryettEnge

MarilynMMilbyLuciaTHuiRobertAMurrayLinJieyan

FranklinEnnikJamesLHardySallyBPresserWilliamCReeves

LarryBarrettandDonaldAEliason

This briefreport summarizes arboviral

surveillanceactivitiesduring1991andisthe22nd
reporttotheCaliforniaMosquitoandVector
ControlAssociationCMVCAsince1969 The

surveillanceprograminvolvescooperativeeffortsby
manygroupsandindividualsfromlocalmosquito
controlagenciestheArbovirusResearchProgram
attheUniversityofCaliforniaatBerkeleythe
CaliforniaMosquitoandVectorControlAssoc
iationtheCMVCAResearchFoundationcounty
andlocalpublichealthdepartmentstheCalifornia
DepartmentofFoodandAgricultureCDFA
physiciansandveterinariansthroughoutCalifornia
andthreebranchesoftheCaliforniaDepartmentof
HealthServicesCDHStheInfectiousDisease
BranchtheEnvironmentalManagementBranch
EMBandtheViralandRickettsialDisease
LaboratoryVRDLoftheDivisionofLaboratories

Announcementsabouttheprogramand30

ViralandRickettsialDiseaseLaboratory
DivisionofLaboratories

CaliforniaStateDepartmentofHealthServices
2151BerkeleyWay

BerkeleyCalifornia94704

weeklybulletinsApril11November29 were

distributedwidelyduringtheseasontoprovide
detailedsurveillancedata Manyrecipientsnow
receivetheseviafacsimiletransmissionFAXand
eventuallyallrecipientsofthebulletinshouldhave
FAXequipmenttoreceivereportsasquicklyas
possible Informationisalsoavailableonthe

CMVCAsMosquitoNetcomputersystem In

additiontotheweeklybulletinspositivefindings
weretelephonedimmediatelytotheagencywhich
submittedthemosquitopoolsorsentinelchicken
sera

Clinicalandlaboratorysurveillanceforhuman
and equine cases ofencephalitis meningo
encephalitisandmeningitisdetectedonlyonecase
ofStLouisencephalitisSLE acquiredin
Californiaa39yearoldmanfromValindaLos
AngelesCountywithonset101191andplaceof
exposuremostprobablytheSantaFeDam

1ArbovirusResearchProgramSchoolofPublicHealthUniversityofCalifornia140WarrenHallBerkeleyCalifornia94720
2

EnvManagementBranchCaliforniaStateDepartmentofHealthServices2151BerkeleyWayBerkeleyCalifornia
94704

3InfectiousDiseaseBranchCaliforniaStateDepartmentofHealthServices2151BerkeleyWayBerkeleyCalifornia94704
4

VeterinaryPublicHealthUnitInfectiousDiseaseBranchCaliforniaStateDepartmentofHealthServices2151BerkeleyWay
BerkeleyCalifornia94704

5CalMosquitoandVectorControlAssociation197OttoCircleSacramentoCalifornia95822
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RecreationalParkandfloodcontrolbasinnear

Irwindalewhere14of15sentinelchickens
seroconvertedtoSLEvirusduringSeptember
Therewerenoconfirmedcasesofwesternequine
encephalomyelitisWEEinequinesorhumansin
California

TwoadditionalcasesofSLEweredetectedin

Californiaresidentsbutinfectionswerecontracted
outsideofCaliforniaOnecasewasa21yearold
maleonactivedutyintheUSArmywhoarrived
on10191atFtIrwinnearBarstowSan
BernardinoCounty Hebecameacutelyillon
10291withencephalitisandwashospitalizedon
10491atMarchAirForceBaseinRiverside
County HehadbeentrainingatFtBliss
McGregorRangeOteroCountyNewMexicofrom
JuneuntilhereturnedtoFortIrwinThesiteof

infectionwasmostlikelythefieldtrainingareain
NewMexicoSerumsamplesweresubmittedtothe
VRDLbytheRiversideCountyPublicHealth
LaboratoryandSLEwasconfirmedserologically

ThesecondcasereportedtotheInfectious
DiseaseBranchbytheSanDiegoCountyPublic
HealthDepartmentwasa44yearoldmanfrom
SolanoBeachwhobecameill91191andwas
foundpositiveforSLEviralantibodiesbyaprivate
laboratoryHehadtravelledduringAugust2431
intheareasofPrescottWinslowandMonument
ValleyinArizonaandwasmostlikelyinfectedin
anareaeastofWinslow

TestsweredonebytheVRDLon4589
mosquitopoolscontaining184770mosquitoes
Table1 Themajorityofthepoolswere
submittedfromLosAngelesRiversideKernand
OrangeCountiesCulextarsalisCoquillettmadeup
478ofthepoolsCulexpipiensLinnaeuscomplex
422 andCulexstigmatosomaDyarAedesmelan
imonDyarandotherspeciestheremainderOnly
eightviralisolationsweremadebytheVRDLall
fromsitesinLosAngelesCountyTable2These
includedoneSLEandsevenWEEviralstrains

ViraltestsintheVRDLprogramarenowlimited
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toSLEWEEandCaliforniaencephalitisCEV
groupvirusesAdditionalmosquitopoolsfromthe
lowerdesertsofsoutheasternCaliforniaandKern

CountyweretestedbytheUCBerkeleyArbovirus
ResearachLaboratoryTable3

Sentinelchickenflockswerelocatedat102

sitescoveringmostenzooticareasofthestate
Serumsampleswerecollectedandtestedmonthly
forSLEandWEEviralantibodiesfromMay
throughNovemberbytheVRDLandduringthe
winterperiodforselectedflocksbytheUC
BerkeleyArbovirusLaboratoryTables4and5
NoviralactivitywasdetectedinnorthernCalifornia
SeroconversionsoccurredfromJuneonwardsin

southernCaliforniaImperialValleyCoachella
Valley Needlesin SanBernardino County
IrwindaleandLongBeachinLosAngelesCounty

Anevenlargersurveillanceprogramwillbe
conductedduringthe1992seasonsincethecyclic
occurrenceofviralactivitycontinuestobe
unpredictableandthereisanannualpossibilityof
anepidemic
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County

Cxtarsalis CrpipienscomplexCxstigmatosanaAemelaninton OtherSpecies Totals

mosqpools mosq pools mosq pools mosq pools mosq pools mosq pools

Fresno 71 2 361 9 432 11

Imperial 3780 83 181 5 915 20 4876 108

Inyo 380 9 492 12 872 21

Kern 14194 307 5264 116 19458 423

Lake 842 17 106 3 948 20

LosAngeles 25966 669 32786 881 1568 70 60320 1620

Merced 195 6 187 4 79 2 461 12

Orange 7899 225 25760 656 33659 881

Placer 35 2 35 2

Riverside 14845 334 12248 279 6602 170 33695 783

Sacramento 5103 109 20 1 5123 110

SanBernardino 3590 91 360 16 681 22 4631 129

SanDiego 6544 162 1027 21 173 5 7744 188

Shasta 135 5 135 5

Sonoma 98 3 20 1 17 2 135 6

Stanislaus 2301 50 1617 37 1350 30 5268 117

Sutter 1999 45 1999 45

Tulare 1478 31 1132 24 2610 55

Ventura 1024 23 227 5 117 3 1368 31

Yolo 474 10 474 10

Yuba 527 12 527 12

Totals 91480 2195 75906 1938 9178 273 7291 163 915 20 184770 4589

Table1NumberofmosquitoesandpoolstestedintheVRDLforWEESLEandCEvirusesduring1991
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Table2MosquitopoolsfoundpositiveforSLEandWEEvirusesbytheVRDLin1991

Dist Species Date Place Co Long Lat Collector MosqPoolWEESLE

LACO197 Cxstignato 092391 Pomona LA 117453405Brisco 41 1 0 1

LOSA355 Crpipiens 092491 Torrance LA 118203350Pierson 50 1 1 0

LOSA356 Cxpipiens 092491 Torrance LA 118203350Pierson 50 1 1 0

LOSA 363 Crtarsalis 092491 Torrance LA 118203350Pierson 40 1 1 0

LOSA 364 Cxpipiens 092491 Torrance LA 118203350Pierson 50 1 1 0

LOSA 371 Crtarsalis 092591 EncinalCanyon LA 118403410Pierson 50 1 1 0

LOSA372 Cxtarsalis 092591 EncinalCanyon LA 118403410Pierson 22 1 1 0

LOSA379 Cxtarsalis 092591 Malibu LA 118403400Pierson 22 1 1 0

Totals 325 8 7 1

Table3MosquitopoolstestedbytheArbovirusResearchLaboratoryin1991Positivefindingsincluded4SLEand
15WEEvirusisolatesfromtheCoachellaValleyand40SLEand58WEEvirusisolatesfromtheImperialValley

Total

Mosquitoes Culex Culex Culex Culiseta Aedes

Agency Pools tarsalis quinquefasciatus erythrothorax inornata melanimon

CHLV 26864 25932 888 0 44 0

625 593 31 1
4SLE

15WEE

IMPR 15682 15482 0 200 0 0

355 351 4
40SLE

58WEE

KERN 1855 308 0 0 0 1547
47 13 34

Totals 44401 41722 888 200 44 1547
1027 957 31 4 1 34

44SLE

73WEE

AcompletelistisavailablefromtheArbovirusResearchUnitSchoolofPublicHealthUCBerkeley
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Table4SLEseropositivechickensnumbertestedpercentpositiveNorthernCalifornia1991
FlockLocation NumberSLEpositivenumbertestedpercentpositive

SanJoaquintotal

Apr15

Apr17

May13 Jun10 Jul8

Mav22 all14 Jul23

33

Aug5

Aug12

Aug30

Sep9

Sep30

Oct2

Oct28

NorthernCalifornia

ShastaPineGroveMAD 015 dead

ShastaCottonwood 010 010 09 010 010 010 08

ShastaAnderson 010 010 09 010 010 010 09

TehamaMADOffice 015 015 015 015 015 015

ButteChico 012 011 011 011 011

ButteHoncut 015 012 012 012 011

ButteGrayLodge 015 014 014 014 014

GlennWillows 015 015 015 015 015 015

ColusaReadingOil 015 015 014 014 014 014

SYubaPVRanch 015 015 015 014 014 014

SYubaDeans 015 015 013 013 011 011

SYubaBarker 015 015 015 015 015 014

SacYoloMerritt 014 014 014 014 014 014

SacYoloNatomaa 015 015 013 013 013 013

SacYoloElkGrove 015 015 012 012 012 012

MarinSonomaWSantaRosa 010 010 010 010 09 010

MarinSonomaEldridge 010 010 09 010 010 010

LakeMADOffice 015 015 015 015 015 015

SolanoGrizzleyIsland 020 020 020 020 020 019

SantaClaraSanJose 015 015 stolen

MontereyCastroville 014 015 015 015 015 015

NoCaliftotal 0295 01276 0213 0252 0249 0247 017

SanJoaquinValley

SanJoaquinThornton 014 014 010 011 011 010

SanJoaquinEscalon 015 015 011 011 012 09

EastsideOakdale 014 015 015 015 013 015

TurlockModesto 015 015 05 04 04 04

TurlockVitoria 015 014 09 09 09 09

MercedGustine 015 015 dead

MercedVeldhaua 015 015 015 014 015 015

MaderaMadera 015 015 014 014 014 014

FresnoWsideMendotaRef 015 015 08 08 08 07

ConsolidatedFriantRd 015 015 015 015 015 014

KingsMADOfficeHanford 015 015 015 015 015 015

DeltaKingsburgGC 010 09 08 08 08 08

DeltaGoshen 09 09 09 09 09 09

DeltaWoodlake 09 09 08 08 08 08

DeltaVisalia 09 09 09 09 09 08

DeltaRockyPtPorterville 010 010 010 09 09 09

DeltaLinsley 010 010 010 010 010 010

TulareMADOffice 015 015 08 08 08 08 08

DelanoTeviston 015 015 013 013 013 013

WestSideBelridge 015 014 014 014 013 013

WestSideMaricopa 015 015 015 015 015 015

KernWildlifeRefuge 019 019 019 017 019 018 017

KernRiverBottom 020 020 020 017 018 018 018

KernJohnDale 020 020 019 019 018 018 018

Kern9miniflocks 083 083 081 064 087 085 085

0142 0422 0417 0338 0361 01357 0351 08



Table5SeropositivechickensnumbertestedpercentpositiveSouthernCalifornia1991

FlockLocation NumberSLEpositivenumbertestedpercentpositive

Apr29May21Jun24 Jul22 Aug19 Sep16 Oct14 Nov11

May2 May31 Jun29 Jul30 Aug30 Sep25 Oct21 Nov26

GoletaGreysRanch 010 09 010 010 010 010 010

VenturaFillmoreHatcheryOxnard 010 010 010 010 010 010 010

VenturaHillCanyonThousandOaks 010 010 010 010 010 010 010

VenturaSimiValley 010 010 010 010 010 010 010

LongBeachShorelineRV 020 015 015 015 015 015 015 15157

LongBeachElDoradoPark 020 015 015 015 015 015 015 015

LosAngelesLOSALaBrea 015 015 015 015 015 015 015

LosAngelesLOSAHiddenHills 015 015 015 015 015 015

LosAngelesLACOIrwindale 015 015 015 015 015 13S1587 14S2070 14S2070

LosAngelesLACOPomona 015 015 015 014 014 014 014 014

LosAngelesLACOAltadena 015 015 015 015 015 015 014

LosAngelesSOUESepulveda 015 015 015 015 015 015 013

LosAngelesSOUEHarborLake 015 013 015 014 015 013 013

LosAngelesANTVLancaster 015 015 015 015 015 015 015

OrangeDuckClub 023 015 015 014 015 015 015

OrangeBuenaPark3miniflocks 014 014 014 014 013 014 014

SanBernardinoFloodControl 010 015 014 015 015 015 015

SanBernardinoNeedles 017 020 021 020 017 15176 15176 15166

WestValleyChinoTuenissen 015 014 014 014 014 013 014

NorthwestCorona 015 014 015 014 013 014 014 014

CoachellaValleyIndio 019 019 019 019 4W1724 9W1656e 4W1822k 1W205

CoachellaValleyMecca 020 020 5W2025a 2W2010 6W2030 11W2055g 3W2313m 021q
2S2010 952045g 5S2322 1S215q

CoachellaValleyThermal 020 020 020 1W205 3W2015 4W2020f 1W2051 019

CHLVMecca12miniflocks 0120 0121 3W1203 9W1247b45W1173852W11446h9W1446n 3W1322r

3S1242 15S1171351S11445h31S14422n1251329r

ImperialDrewRdSeeley 020 020 020 2S2010 16S2176c17520851 6S2524o 2S1911

15W2171 17W2085i 6W2524o 019

ImperialSeeley6miniflocks 060 056 15582 5S608 31S6548d45S5680j 18S8023p 956215s

28W6543 43W5677j 16W8020p 062s

ImperialPaloVerde 015 016 019 017 019 014

SanDiegoTijuanaRiver 014 014 014 014 014 014 014

SanDiegoLakeside 014 014 014 015 015 015 015

SanDiegoGuajomePark 014 012 013 013 013 013 013

SoCaliftotal

NevadaFallonMacari
NevadaFallonNBdwv

TheseflocksbledMar56andApr13allneg
a5WEEposchickensreplacedafterJunebleeding
b3WEEposchickensreplacedafterJulybleeding
c1SLEposchickenreplacedafterAugustbleeding
d5SLEposchickensreplacedafterAugustbleeding
e4WEEposchickensreplacedafterSeptbleeding
f3WEEposchickensreplacedafterSeptbleeding
g8WEEand5SLEposchickensreplacedafterSeptbleeding
h44WEEand32SLEposchickensreplacedafterSeptbleeding
112WEEand11SLEposchickensreplacedafterSeptbleeding
j24WEEand24SLEposchickensreplacedafterSeptbleeding
k3WEEposand1negchickenreplacedafterOctbleeding
11WEEposchickenreplacedafterOctbleeding
m3WEEand4SLEposchickensreplacedafterOctbleeding
n7WEEand17SLEposchickensreplacedafterOctbleeding
o6WEEand6SLEposchickensreplacedafterOctbleeding
p16WEEand14SLEposchickensreplacedafterOctbleeding
q1SLEposchickenreplacedafterNovbleeding
r1WEEand10SLEposchickensreplacedafterNovbleeding
s1SLEposchickenreplacedafterNovbleeding

0565 0590 8W597 12W603 89W595 136W582 39W631

15597 9S603 595595 136S582 79S631

Apr29 May20 Jun17 Jul22 Aug19 Sep18 Oct21 Nov12

020 020 020 020 020 020 020 019

019 020 020 017 017 017 017 017

34



1992ProcCalifMosqVectorControlAssoc 603538

ARTHROPODBORNEENCEPHALITISVIRUSSURVEILLANCEIN

LOSANGELESCOUNTYCALIFORNIADURING1991

KennKFujiokaGailVanGordonJoeARamirezandFranklinHall

CountyofLosAngelesDepartmentofHealthServices
AcuteCommunicableDiseaseControlSection

313NorthFigueroaStreetRoom231
LosAngelesCalifornia90012

ABSTRACT

In1991arthropodborneencephalitisvirussurveillanceinLosAngelesCountywas
interestinginseveralrespectsDespitethefactthatserafrom14of1593 chickensfrom

asentinelflockintheSanGabrielValleydevelopedantibodiestoStLouisencephalitisSLE
virusandacaseofSLEoccurredinanindividualexposedtomosquitoesfromthatareano
viruswasisolatedfrom171poolsofCulextarsaliscollectedfromthevicinityConversely
althoughSLEviruswasisolatedfromasinglepoolofCulexstigmatosomacollected
approximately18kmsoutheastofthefirstsitenoantibodiestoSLEvirusweredetectedinsera
fromthesentinelchickenflocklocatedthereThesetwoepisodesmarkedthefirstdetection
ofarthropodbornevirusintheSanGabrielValleysince1986

Introduction

ThefirstrecordedepidemicofStLouis
encephalitisSLEinLosAngelesCountyoccurred
in1984with16serologicallyconfirmedcasesand
onereporteddeathMonathandTsai1987Only
sixcaseswerereportedduringthenextsevenyears
althoughSLEvirushaseitherbeenisolatedfrom
mosquitoesorantibodiestothevirushavebeen
foundinserafromsentinelchickenflocksinLos

AngelesCountyeachyearsince1985LosAngeles
CountyDepartmentofHealthServicesdataHere
wedescribetheeventssurroundingthedetectionof
SLEvirusinLosAngelesCountyduring1991

SLEVirusDetection

OnSeptember271991theLosAngeles
CountyDepartmentofHealthServicesDHSwas
notifiedbytheCaliforniaStateViralandRickettsial
DiseasesLaboratoryVRDLthat13of15sera
samplescollectedonSeptember17fromsentinel
chickenslocatedinIrwindaleCaliforniacontained

antibodiestoSLEvirusanadditionalserumsample
collectedfromoneotherbirdatthissamesiteon

October16alsocontainedantibodiestoSLEvirus
ThesentinelchickenflockislocatedattheSantaFe

DamRecreationalAreaintheSanGabrielValley
adjacenttospreadinggroundsoftheSanGabriel
River

OnSeptember24anincreasewasobservedin
thenumberofCulextarsalisCoquillettadultstaken
fromaNewJerseytrapattherecreationalarea
DuringWeeks38through41of1991193Cx
tarsaliswerecollectedonlyonewascollected
duringthesameperiodin1990Inadditionadult
Cxtarsaliswerecollectedatratesof2401785and
1000pertraponSeptember25October1and2
respectivelyusingCDCCObaitedtraps

Alargeamountofstandingwaterwas
impoundedbehindthedamattherecreationalarea
duringthistime Adulticideresmethrinwas
appliedasanultralowvolumenonthermalfog
duringtheearlyeveningandearlymorninghoursof

1

CountyofLosAngelesDepartmentofHealthServicesVectorborneDiseaseSurveillanceandEntomologyProgram2525
CorporatePlaceMontereyParkCalifornia91754
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October279and15 AdultCrtarsalis

populationsdecreasedsteadilyfrom1000females
pertrapcollectedonOctober3to39femalesper
trapcollectedonOctober16anoverallreduction
ofgreaterthan99percent

AsinglecaseofSLEwasreportedina39year
oldmaleonOctober11Hehadspentthedayat
therecreationalareaonSeptember27Thepatient
wascomatosefromOctober1422dischargedfrom
thehospitalonOctober30andisslowlybut
steadilyrecovering

HospitalsandcountyhealthcentersintheSan
GabrielValleywerecontactedbymailand
encouragedtoreportincreasesinthenumberof
casesofasepticmeningitisandencephalitisandto
submitseratotheLosAngelesCountyPublic
HealthLaboratoryfortestingNoadditionalcases
werereported

Discussion

Thiswasthefirstevidencesince1986thatSLE

viruswaspresentinthemosquitopopulationofthe
SanGabrielValleySeveralfactorscontributedto
thepresenceofSLEvirusattherecreationalarea

InJuly1991theLosAngelesCounty
DepartmentofPublicWorksbeganreleasingwater
fromtheColoradoRiverUSG3torecharge
aquifersintheSanGabrielValleyThisprocessis
performedroutinelyaswaterbecomesavailable
duetotheextensivedepletionofgroundwater
whichsuppliesover200wellssituatedintheSan
GabrielValley

Rechargingtheaquifersrequirestheslow
releaseofclearwaterintotheSanGabrielRiver
whichdirectstheflowtoaseriesofspreading
groundsSincethereleaseofwaterisregulatedto
correspondwithpredeterminedpercolationrates
thereisagenerallyminimalriskforcreating
mosquitobreedingareas

WhilewaterwasbeingreleasedfromUSG3
in1991apilotprojectwasinoperationtoremove
sedimentthathadaccumulatedbehindadamwhich
islocatedintheSanGabrielMountainsnortheast
oftherecreationalarea Theprocessinvolved
drainingthewaterfromthereservoirapproximately
tothelevelofthesedimentfollowedbyan
intensifiedreleaseofwaterfromasecondreservoir

situatedjustabovethefirstTheintendedaction
wastosluicethesedimentbehindthefirstdam

downstreamwhereitwouldbeallowedtosettle

evenlyandawayfromspreadinggroundsfacilitating
collectionandsubsequentremoval
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Becausewaterwasreleasedsimultaneously
frombothsourcessomeofthewaterusedtosluice
sedimentcombinedwiththeclearwaterfromUSG
3 Ifwatercontainingahighpercentageof
sedimentsisreleasedontothespreadinggrounds
thepercolationprocessisseverelycompromised
Sincethedamattherecreationalareaisthelast

barrierbeforethesespreadinggroundswaterwas
permittedtoaccumulatebehindthedamtoallow
sedimentationtooccur Consistentlywarm
temperaturesinAugustandSeptemberthatwere
typicaloftheareaandthenutrientrichwater
whichremainedstationaryforatleasttwoweeks
contributedtothesuddenanddramaticincreasein

themosquitopopulation
TemperaturesinAugustandSeptemberfrom

SouthGatetheclosestlocationwithavailable
temperaturedatawerecomparedfor1984when
thelastepidemicofSLEoccurredinLosAngeles
County1986thelastyearSLEviruswasdetected
intheSanGabrielValley1988ayearwhenno
casesofSLEwerereportedinLosAngeles
Countyand1991AlthoughSeptember1984was
unusuallywarmie20consecutivedayswitha
minimumtemperature21Chighertemperatures
did not correlate with increased mosquito
populationsorthepresenceofSLEvirusintheSan
GabrielValleyduringtheotheryears

Although93ofthechickensintheIrwindale
sentinelflockhadantibodiestoSLEvirusnovirus
wasisolatedfromanyofthe171mosquitopools
onepool 50mosquitoescollectedfromthearea
fortestingAlthoughapproximately85ofthe
femalesthatweredissectedrandomlyattheState
VRDLbeforetestingwereparousmostwerenot
multiparousSincethelikelihoodofacquiringan
infectionwithSLEvirusincreaseswiththenumber
of feedings Smith 1987 the absence of

multiparousindividualsmayexplaintheabsenceof
virusinthesemosquitoes

Ofequalinterestwasthefactthatapoolof
CulexstigmatosomaDyarcollectedonthecampus
oftheCaliforniaStatePolytechnicUniversityat
PomonacontainedSLEvirusandnoantibodies
werepresentinserafromthesentinelflockatthe
samesitethoughevidencesuggestingnumerous
feedingsbymosquitoesexistedieeggraftsinthe
wateringapparatusandmanyrepletefemales
restingonthewallsofthecoopThisisespecially
interestingsinceCrstigmatosomaisanefficient
vectorofSLEvirusinthelaboratoryHardyetal
1986



Duringyearspriorto1991inwhichcasesof
SLEwerereportedinLosAngelesCountyanti
bodiestoSLEvirusfromsentinelchickenflocks
haveatbestbeendetectedinthesamemonththat

thecasesoccurredWhenthemeanoftheelapsed
timebetweenobtainingserafrombirdsandthe
appearanceofresultsintheweeklysurveillance
bulletiniscomparedbyyearresultsappearedin
1991significantlymorerapidlythaninprevious
years

Sincetheresultsoftestsonserawerereceived

inatimelymannereffortstocontrolmosquito
populationswereconductedexpedientlyThesingle
reportedcasewasexposedonthesamedaythat
sentinelchickenserawerereportedpositivefor
antibodiestoSLEvirusWewouldliketothink

thatthedramaticreductionintheadultmosquito
populationreducedthepotentialforhumanillness
ItalsoappearsfromtheobservationsatIrwindale
andPomonathatthedetectionofantibodiesina

sentinelflockdoesnotnecessarilycoincidewiththe
detectionofvirusinthelocalmosquitopopulation
andviceversa

During1990noantibodiestoSLEviruswere
observedintheflockattherecreationalareain
Irwindale Thelargestnumberofserafroma
sentinelflockinLosAngelesCountyfoundpositive
forantibodiestoSLEvirusduringasingleyearwas
sixthreeineachofAugustandSeptember1988
fromEncino Itisunclearwhathappensto
sentinelflocksinLosAngelesCountypriorto
epidemicsofSLEFlockshaveonlybeenpresent
inLosAngelesCountysince1985theyearafterthe
onlylargeoutbreakofhumanillnessonrecordIn
Floridaserafromvirtually100ofthesentinel
flockscontainedantibodiestoSLEvirusinthe

autumnpriortotheepidemicof1990Anonymous
1990Althoughtheenvironmentalconditionsof
theSanGabrielValleyundoubtedlydifferfrom
thoseofFloridaitwillbeofinteresttoconduct
surveillanceintheIrwindaleareain1992

Twotypesofdiseasesurveillanceareusedby
theLosAngelesCountyDepartmentofHealth
ServicesPassivesurveillanceenliststhevolunteer

reportingofcommunicablediseasebyhealthcare
professionals Activesurveillanceinvolvesthe

inquiryonaregularbasisabouttheincidenceof
specificdiseases

Therearecontinuingproblemswiththepassive
systemthatisusedtoreporthumancasesofSLE
InfectionwithSLEviruscanproducesignsthatare
consistentwithasepticmeningitisSinceindividual
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casesarenotinvestigatedandserologyisrarely
donethenumberofcasesofasepticmeningitis
attributabletoinfectionwithSLEvirusisunknown

Casesofencephalitisarerequiredtobe
reportedtothehealthdepartment Despiteits
severenatureinacomparisonof1986dataonly
10ofthecasesofencephalitisdescribedon
hospitaldischargesummarieswerereportedtothe
healthdepartmentThusifonecasewasreported
in1991othercasesmayhaveoccurredActive
surveillanceforarthropodborneencephalitismay
beaneffectivetoolfordetectingcases

Conclusions

ThepresenceofSLEvirusintheSanGabriel
ValleyofLosAngelesCountyduring1991appeared
tobecorrelatedwithalargeamountofstanding
waterattheSantaFeDamRecreationalAreain

IrwindaleThepresenceofantibodiestoSLEvirus
inserafromthesentinelflockwasreportedinan
expedientmannersincecontrolmeasureswere
implementedfivedaysaftertheonlyreported
humancasewasexposedandarapiddecreasein
theadultCxtarsalispopulationwasobserveditis
likelythatadditionalcasesofSLEwereprevented

Communication between local mosquito
abatementdistrictsandcountyagencieseghealth
departmentsanddepartmentsofpublicworksis
essentialfortheimplementationofsurveillanceand
controlofhumanillnessandvectorpopulationsIt
isalwaysdifficulttoprovethesuccessofcontrol
measuresinpreventinghumandiseaseItisclear
howeverthatanintegratedsurveillancesystem
whereinformationisobtainedinanexpedient
mannerwillallowthebestpossibleeffortsatcontrol
tobemade
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1991MOSQUITOBORNEENCEPHALITISSURVEILLANCEIN

WESTERNLOSANGELESCOUNTY

JeanGKovaltchouk

Introduction

Surveillanceforvectorbornewesternequine
encephalomyelitisWEEandStLouisencephalitis
SLEviruseshasbecomeanecessityinurban
SouthernCaliforniafollowingthe1984SaintLouis
encephalitisepidemicwhichresultedinsixteen
serologicallyconfirmedcases1fatalityinLos
AngelesCountyandfivecasesinOrangeCounty

Preventionofhumanorequineinfection
dependsonearlydetectionofviralactivity
Althoughisolationofvirusesfrommosquitoesand
seroconversionofsentinelchickenareeffectivetools

ofviraldetectiontheymaynotprovidetheearly
warningnecessarytopreventaconcurrenthuman
orequineinfectionAferaloraperidomesticbird
serologyprogrammayofferthatearlywarning
systemGruwelletal1987Webbetal1990

MaterialsandMethods

MosquitoCollectionProgram Mosquitoes
werecollectedduringMayNovember1991at
randomlocationsandatlocationsofknown

mosquitoactivityusingoneCObaitedtrapand
oneCulexquinquefasciatusSayspecificoviposition
trap FollowingcollectionsofCulextarsalis
CoquillettorCulexstigmatosomaDyaradditional

LosAngelesCountyWestMosquitoAbatementDistrict
12061WestJeffersonBoulevard

CulverCityCalifornia90230

ABSTRACT

MosquitoeswerecollectedusingCObaitedandovipositiontrapsAtotalof20952adult
femalemosquitoesin491poolsofCulexquinquefasciatus367poolsCulextarsalis117and
Culexstigmatosoma7weretestedforviralactivitySevenpoolsallcollectedinSeptember
testedpositiveforwesternequineencephalomyelitisWEEvirusOnehundredandthirteen
feralbirdserawerealsotestedTwohousesparrowsandoneblackbirdallbledinSeptember
seroconvertedforSaintLouisencephalitisSLEantibodiesThisWEEandSLEviralactivity
wasdetectedduringaneightdayperiodinmidSeptemberwhenaveragedailyambient
temperaturesexceeded75FMonthlybloodsamplesobtainedbetweenMay1991and
January1992fromtwosentinelchickenflockstestednegativeforWEEandSLEactivity
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CObaitedtrapsweresetout IfCxquinque
fasciatuswerecollectedthenfollowuptrappingwas
donewithovipositiontrapsUsageofoviposition
trapsensuredcollectionsofmainlygravidfemale
CxquinquefasciatusReiter1983andprovided
nearlyhomogenouscollectionsthusreducingthe
probabilityofinsertingaspecimenofadifferent
speciesintoapoolofCx quinquefasciatus
Mosquitocollectionswerealsomadenearsentinel
chickenflocksandferalbirdtraps

Trappedmosquitoeswereanesthetizedwith
triethylamineTEAsortedtospeciesandsexand
pooledintofreezervialsThevialswerestoredon
dryiceandshipmentstotheCaliforniaDepartment
ofHealthServicesViralRickettsialDisease
LaboratoryVRDLweredoneweekly

Feral Bird Bleeding Program The

feralperidomesticbirdbleedingprogramwas
implementedinmidSeptember1991 Two

modifiedAustralianCrowtrapswereusedwithone
traplocatedattheLaBreaTarPitsadjacenttoa
chickenflockandtheotherplacedattheChevron
RefineryinthecityofElSegundowhere
significantnumbersofCxtarsalishavepreviously
beencollectedTrappedbirdsweretaggedbled
andreleasedDisposable26gaugesyringeswere



usedtoextractapproximately01ccofbloodfrom
thebirdsjugularveinFollowingcentrifugationthe
seraweredecantedintotesttubesholding09cc
bovinesolution Theserawerethentakento

OrangeCountyVectorControlDistrictwherethey
wereanalyzedwithHIAtestsbyCarrieFogarty

SentinelChickenProgram Twoflocksof

fifteensentinelchickenseachweresetupOne
flockwasplacedattheLaBreaTarPitswhereSLE
seroconversionshaveoccurredinprioryearsCulex
tarsalismosquitoesbreedintheoilytarpitsand
occasionally some mosquitoes escape the

suppressionprogramAdditionallyavastnetwork
ofundergroundfloodcontroldrainscanfloodthe
areawithlargepopulationsofCxquinquefasciatus
Thesecondflockwasplacedattheheadquartersof
theLasVirgenesWaterDistrictinCalabasas

ThechickenswerebledmonthlyfromApril
1991throughJanuary1992Disposable22gauge
needlesfittedtovacutainerswereusedtoextract

approximately3050ccofbloodfromthebirds
jugularveinTheserawereallowedtoclotatroom
temperaturefor24hourspriortocentrifugationas
pertheStateDepartmentofHealthServices
EnvironmentalManagementBranchs1991Revised
ProtocolforSentinelChickenSerumSubmission

TheseraweretestedbytheVRDL

ResultsandDiscussion

MosquitoCollectionProgram Themosquito
collectionprogramyielded20952mosquitoes
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submittedas491poolsThespeciesbreakdown
was16146Cxquinquefasciatus367pools4674
Cxtarsalis117poolsand132Cxstigmatosoma7
poolsMosquitoeswerecollectedfromMayto
November1991Fig1

Western equine encephalomyelitis virus

isolationsweremadefromthreepoolsofCx
quinquefasciatusandonepoolofCtarsalis
collectedinthehighlyurbanizedcityofTorranceon
September241991andfromthreepoolsofCx
tarsaliscollectedinaruralcommunityofMalibuon
September25Table1Asignificantnumberof
poolssomefromthosesamelocalitieswere
collectedtheweekbeforeandtheweekafterthe

positivecollectionsFig2buttestednegative
Althoughthewindowofactivitywasverybriefthe
twoidentifiedfociofWEEactivitywere36miles
apartsuggestingthattheactivityaffectedalarge
area

FeralBirdBleedingProgram Webegan
bleedingferalperidomesticbirdsonthe15thof
SeptemberAtotalofonehundredandonebird
serawasobtainedfromtheLaBreaTarPits
location Thespeciesbreakdownwas33house
sparrowsPasserdomesticus59housefinches
Carpodacusmexicanus1blackbirdprobably
Euphaguscyanocephalus and8 rock doves

Columbalivia Twohousesparrowsandthe
singleblackbirdseroconvertedforSLEantibodies
TheywerebledonSeptember1820and23
respectivelyTable1Thetiterswere120120

SEP OCT NOV

Figure1NumberofmosquitopoolstestedmonthlyforWEEandSLEvirusesduring1991
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Table1WEEandSLEvirusactivityinwesternLACountyduring1991

Date

MOSQUITOPOOL

092491
092491
092491
092491
092591
092591
092591

FERALBIRDSEROCONVERSIONS

091891 LaBreaTarPit

092091 LaBreaTarPit

092391 LaBreaTarPit

and140respectively Wetrappedandbled
peridomesticbirdsthroughNovember13however
noadditionalviralactivitywasdetectedFig3

NinespotteddovesStreptopeliachinensis
fromtheElSegundolocationwerebledbetween
October14andNovember13butnoviralactivity
wasdetectedatthatlocation

Althoughtheoverallsamplingperiodwasshort
andthetotalsamplingpoolsmall113birdsthe
resultsindicatethattheperiodofdetectedSLE
activitydidcoincidewiththeWEEactivityfoundin
themosquitoes

SentinelChickenProgram Allchickensera
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Location

ISOLATIONS

Torrance

Torrance

Torrance

Torrance

Malibu

Malibu

Malibu

IDNumber

LOSA355

LOSA356

LOSA363

LOSA364

LOSA371

LOSA372

LOSA379

WBLOSA12

WBLOSA18

WBLOSA25

Species

Cxquinquefasciatus
Crquinquefasciatus
Crtarsalis

Crquinquefasciatus
Cxtarsalis

Crtarsalis

Cxtarsalis

Housesparrow
Housesparrow
Blackbird

810817824831 97 914921928 1051012

1991

Poolstested WEEpositives

Figure2WEEisolationsrelativetotheweeklycollectionsofmosquitopools
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No Virus

50 WEE

50 WEE

40 WEE

50 WEE

50 WEE

22 WEE

33 WEE

1 SLE

1 SLE

1 SLE

255samplestotaltestednegativeforbothWEE
andSLE

Mosquitocollectionsatthechickenflock
locationsyieldedsmallnumbersofmosquitoesAt
theLaBreaTarPitslocationwecollectedatotal
of224Cxquinquefasciatusmosquitoes7pools
OnepoolofeighteenCrquinquefasciatuscollected
onSeptember26duringthepeaktimeofviral
activitytestednegative Ifmeteorologicaland
virological conditions were favorable for

transmissionofSLEvirusfromthebirdstothe

sentinelchickensthesmallnumberofmosquitoes
infestingthatlocationpossiblydidnotprovidethe
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BirdSeraTested

necessarymediumforvirustransmission
Virus amplification is favored when

meteorologicalconditionsfavorthesimultaneous
expansionofmosquitopopulationsandthatof
nestlingbirds Howeverallthefactorswhich
suppressvirusappearanceSLEandWEEin
mosquitoesformostoftheyearyetsuddenlyinduce
theirappearanceatagiventimesuchasinthis
casemidSeptembereludeus

One factor we followed was ambient

temperature OnSeptember16ashiftinwind
direction brought unusuallywarm and dry

SLESeroconversion

Figure3FeralbirdseroconversionsforSLEvirusrelativetotheweeklynumberofseratested

conditionstotheLosAngelesbasinMeanaverage
temperaturesexceeded75Fforfivedayspreceding
thedetectedWEEactivityinthemosquitoesFig
4 Maybethatsustainedincreaseinmean
temperaturewasthecatalystresponsibleforthe
birdtomosquitotransmissionofWEEvirus
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EVALUATIONOFMOSQUITOANDARBOVIRUSACTIVITYIN

ORANGECOUNTYCALIFORNIA1991

StephenGBennettJamesPWebbAllysonReinigTinaJSmith

JeffreySDeanandLawrenceHShaw

In1991theOrangeCountyVectorControl
DistrictOCVCDcontinueditsmosquitoand
encephalitisvirussurveillancethroughouttheyear
Mosquitoeswerecollectedattenpermanentsites
throughoutthecountyBennettetal1990utilizing
19CDCCObaitedtrapsaswellasfivemodified
Reiter ovipositional traps Reiter 1983
Additionallybloodfedfemalemosquitoeswere
collectedinsidethreestabletrapsMagoon1935
containingfivewhiteleghornchickenseach

Atotalof33962mosquitoeswascollected
fromwhich888mosquitopoolsweresubmittedto
theCaliforniaStateDepartmentofHealthServices
ViralandRickettsialDiseasesLaboratoryat
BerkeleyforvirustestingTable1Thecollections
included663poolsofCulexquinquefasciatusSay
and225poolsofCulextarsalisCoquillettNoneof
thesepoolstestedpositiveforStLouisencephalitis
SLEorwesternequineencephalomyelitisWEE
virusesHoweveronepoolofCulexstigmatosoma
DyarfemalescollectedSeptember23fromthe
campusofCaliforniaStatePolytechnicalUniversity
atPomonainneighboringLosAngelesCountywas
foundpositiveforSLEvirus

Sentinelchickenflocksusedduring1991
includedonelargeflock25chickensatthe20
RanchDuckClubinIrvineandthreeminiflocks5
chickenseachheldinstabletrapsinFullerton
BuenaParkandthe20RanchDuckClubThere
werenoseroconversionstoSLEorWEEviruses

observedinanyOrangeCountysentinelflockthis
yearHoweveradjacentLosAngelesCountyhad
15SLEseroconversionsbetweenSeptemberand
NovemberthirteenfromIrwindaleonSeptember
17onefromIrwindaleonOctober16andone
fromLongBeachonNovember12

TheonlyreportedcaseofSLEfromthe

OrangeCountyVectorControlDistrict
POBox87

SantaAnaCalifornia92702
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greaterLosAngelesBasinwasfromValindainLos
AngelesCountyonsetOctober11

WildbirdseracollectedbyDrJohnGruwell
BeckyBrownandAllysonReinigweretestedfor
SLEandWEEantibodiesatthelaboratoriesofthe

OrangeCountyHealthDepartmentNinemodified
AustralianCrowtrapsMcClure1984wereusedin
1991totrapatotalof18033birdsfromwhich5202
bloodsamplesweretakenandtestedTable2
TheoverallpercentageofSLEpositivehouse
sparrowsfortheyearwas49 whilehousefmches

andwhitecrownedsparrowswerefoundSLE
positiveat095and090 respectively3014
and24 respectivelyin1990Housesparrows
werefoundSLEpositiveduringeverymonthofthe
yearwiththehighestSLEactivity96positive
observedinSeptember33positivein1990a
significantpeakpriorto thechickensero

conversionspositivemosquitopoolandhuman
SLEcaseintheLosAngelesBasinFig1In
contrastonly14ofhousefincheswerefoundto
beSLEpositiveduringthissameperiodin
September ThesecondhighestpeakofSLE
activityinthecapturedhousesparrows79
positiveoccurredinApril75positivein1990

CentralParkinHuntingtonBeachanda
residentialsourcethreekilometersfromthepark
producedthemajorityofSLEpositivesparrowsin
both1990and1991Fig2Culexquinquefasciatus
wasthemostcommonmosquitoatthesesites
persistinginlownumbersthroughthefalland
winterwhileCrtarsalisdisappearedbytheendof
September Asinpreviousyearsthistrend
repeateditselfatmostotherlocalitiesinOrange
Countyduring1991AttheCentralParksiteCulex
tarsalishadthehighestcountsduringMayWeek
19atnearly60femalespertrapnight8females



Table1NumberofmosquitopoolssubmittedforSLEandWEEvirustestingbyspeciesand
traptypefromOrangeCountyCaliforniaduring1991

Species

Culexquinquefasciatus

Culextarsalis

Stable

traps

337

70

Totals 407

pertrapnightin1990whileCxquinquefasciatus
washighestduringlateJuneandearlyJulyWeek
25at45femalespertrapnight38femalesper
trapnightinAugustof1990 Thehighest
percentageofSLEpositivesparrowswascollected
inOctoberWeek39with194positive In

generalthetemporaldistributionofSLEpositive
wildbirdscollectedinCentralParkduring1991was
thesameasin1990Bennettetal1991

Culextarsaliswaspredominantinrural
suburbanareassuchastheSanJoaquinMarshand
the20RanchDuckClubbothinIrvineFigs3and
4PopulationsofCxtarsalisinthemarshwere
highestinJune155femalespertrapnightJuly
125femalespertrapnightandmidAugust100
femalespertrapnightIncontrastthehighestCx
tarsaliscountfor1990wasapproximately40females
pertrapnightinMay Asnotedinprevious
reportsCrquinquefasciatusisnotveryabundantin
theSanJoaquinMarshandonlyreachedahighof
25femalespertrapnightinlateOctober8females
pertrapnightinNovemberof1990Culextarsalis
activityatthe20RanchDuckClubmirroredthatat
theSanJoaquinMarshbeginningduringWeek17

Table2 SmallbirdseroconversionsforSLEandWEEantibodiesinOrangeCounty
Californiaduring1991

Species SLE

HouseSparrow

HouseFinch

WhiteCrownedSparrow 2

Totals 138

Nopositive

110 0

26 0

45

0

0

Reiter

traps

WEE sampled

Nobloods

CObaited
traps

196 130

155

196 285

Total

pools

663

225

888

April9inFig3andendinginWeek43Counts
andactivityperiodswerevirtuallythesameas1990
withthehighestmosquitoactivitypeakoccurringin
JulyWeek27at2528femalespertrapnightand
asecondpeakinAugustWeek33at20females
pertrapnight 10femalespertrapnightin1990
Apeakof15femalespertrapnightdidoccurin
Septemberduring1991whereasin1990the
averagewasonly5femalespertrapnightForthe
secondyearinarowCxquinquefasciatuswasmore
abundantthanCxtarsalisatthe20RanchDuck

ClubsiteHighestnumberswereobtainedfromthe
endofSeptembertoOctoberWeeks3641and
rangedfrom35to55femalespertrapnight4565
femalespertrapnightinJulyof1990

Inadditiontothehostseekingfemales
collectedintheCDCCObaitedtrapsfemale
mosquitoeswerecollectedfromthestabletrapat
the20RanchDuckClubfourdaysMonday
ThursdayeachweekFig5 Atthepeakof
mosquitoactivitybetweenAugustandOctober560
1500Cxquinquefasciatuswerecollectedduring
eachfourdayperiod80220femalespertrap
nightThesefiguresweresignificantlyhigherthan

positive

SLE WEE

2246 490 0

2734 095 0

222 090 0

5202 265 0
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Figure5Hostseekingfemalemosquitoactivityatthe20RanchDuckClubinIrvineCaliforniaduring
1991asdeterminedbycollectionsfromstabletraps
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Figure6HostseekingfemaleCxquinquefasciatusactivityfromstabletrapsandCDCCObaitedtraps
atthe20RanchDuckClubinIrvineCaliforniaduring1991
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Figure5Hostseekingfemalemosquitoactivityatthe20RanchDuckClubinIrvineCaliforniaduring
1991asdeterminedbycollectionsfromstabletraps
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Figure7GravidfemaleCJCquinquefasciatusactivityinIrvineCaliforniaduring1991asdetermined
byReiterovipositionaltrapsattwosites
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Figure9CulexquinquefasciatusactivityatCentralParkHuntingtonBeachduring1991asdetermined
byCDCCObaitedandReiterovipositionaltraps
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1990when200300femaleswerebeingcollected
duringeachfourdayperiod AlthoughCulex
tarsaliswasmostabundantbetweenJuneandJuly
2330femalespertrapnightfarfewerwere
collectedfromthestabletrapwhencomparedto
CxquinquefasciatusThestabletrapwasmuch
moreefficientthantheCDCCObaitedtrap
hangingfromthestabletrapatcollectinglarge
numbersofCxquinquefasciatusatthe20Ranch
DuckClubFig6IncontrastthenumberofCx
tarsaliscollectedfrombothtraptypeswas
approximatelythesameFigs4and5

GravidfemaleCxquinquefasciatusobtained
frommodifiedReiterovipositionaltrapsatboththe
20RanchDuckClubinaruralareaofIrvineandat

aresidentialsitesixkilometersawaydisplayed
somewhatdissimilarpatternsoftemporalactivityto
eachotherbutsimilarpatternstoprioryearsHigh
numbersofgravidfemales90185pertrapnight
werecollectedatthe20RanchDuckClubsite

startinginSeptemberWeek39andcontinuing
throughNovemberWeek45100120femalesper
trapnightduringAugustNovemberof1990At
theresidentialsiteinIrvinegravidCxquinque
fasciatusbeganincreasingfromMarchWeek12
reachedtheirpeakofactivityinJuneWeek25at
145femalespertrapnightandAugustWeek33at
140femalespertrapnightanddecreasedsharplyin
September Exceptforthefourpeaksof5070
gravidfemalespertrapnightduringthefalland
wintermonthsthetemporalpatternsinFigure7
werequitesimilartothoseobservedin1990An
interestingobservationwasnotedconcerningthese
twoIrvinesitesWhilethe20RanchDuckClub

stableandCDCCObaitedtrapscontinuously
collected hostseeking Cx quinquefasciatus
throughoutthesummerandfallFigs4and5
veryfewhostseekingfemalesandmanygravid
femalesweretakenattheresidentialsiteduringthis
timeperiodFig8indicatingthatgravid
mosquitoesmaybeflyingtothetrapfromanother
source

OvipositioncyclesofCxquinquefasciatusat
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CentralParkinHuntingtonBeachduring1991Fig
9variedconsiderablefrom1990whentherewas
verylittlemosquitoactivityfromJanuarytoJuly
NovemberorDecemberThegravidfemalecounts
for1990reachedahighof320pertrapnightin
Septemberanddroppedtoabout160femalesper
trapnightinOctoberAlthoughthenumberswere
lowerin1991130femalespertrapnightinJune
and160femalespertrapnightinlateSeptember
severalpeaksofactivityoccurredthroughoutthe
yearfromMarchtoDecember

ThemostproductivesiteforgravidCx
quinquefasciatusfemalesin1991wasaresidence
nearModjeskaParkinAnaheimFig10Over
100gravidfemalespertrapnightwerebeingtaken
asearlyasFebruaryWeek10 Thisnumber

continuedtoincreaseupto670femalespertrap
nightinJuneWeek24andaveragedapprox
imately100gravidfemalespertrapnightthrough
thefallandwinterThepatternwassimilarin1990
exceptpeakmosquitoabundanceoccurredinJuly
andonlyreached180femalespertrapnight
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MOSQUITOABUNDANCEANDARBOVIRALACTIVITYIN

SANBERNARDINOCOUNTYDURING1991

LalSMianandRobertGProchaska

SanBernardinoCountyVectorControlProgram
DepartmentofEnvironmentalHealthServices

2355EastFifthStreet

SanBernardinoCalifornia92410

ABSTRACT

OfthetotalmosquitoescollectedinNewJerseylighttrapsanddryiceCObaitedtraps
inSanBernardinoCountyduring1991Cxtarsalis698 Csinomata211 andAe

vexans68 dominatedinthedesertregionwhileCrstigmatosoma396 Cxtarsalis

383 andQquinquefasciatus152 werepredominantinthevalleyregionMosquito
activityinthedesertregionwaslowerinthesuburbanhabitats74 thantherural626
orurbansites300 Inthevalleyregionhowevermoremosquitoeswerefoundatthe
suburbansites550 thantheothertwohabitatsMosquitopopulationspeakedinOctober
andNovemberinthedesertregionandJunethroughAugustinthevalleyregion

OnechickenserumsamplefromthedesertregiontestedpositiveforSLEvirusinmid
SeptemberAllmosquitopoolsandotherserasamplesfrombothregionsshowednoviral
activity

Introduction

AspartoftheCaliforniaencephalitisvirus
surveillanceEVSsystemtheSanBernardino
CountyVectorControlProgramSBCVCPhas
carriedoutEVSandothermosquitocontrolactiv
itiesinboththevalleyanddesertregionsofSan
BernardinoCountyforanumberofyearsGeo
graphicallythecountyconsistsofthreedistinct
regionsthedesertmountainandvalleyregions
Demographicallythevalleyregionhousesover80
ofthenearly14millioncountypopulationwiththe
remainderscatteredovervariouspartsofthedesert
andmountainregionsHistoricallycasesofboth
SaintLouisencephalitisSLEandwesternequine
encephalomyelitisWEEhavebeenreportedinthe
desertandvalleyregionsfromtimetotime

Afterexperiencing26casesofSLEinsouthern
Californiaduring1984theonlycaseofencephalitis
SLEinCaliforniaduring1987wasreportedfrom
thecityofSanBernardinoEmmonsetal1988
Ofthetwocasesreportedstatewidein1988one
wasfromthesameSanBernardinositeEmmons
etal1989DuringthesameperiodbothSLEand
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WEEvirusactivitieswerereportedinthedesert
regionespeciallyNeedlesandadjoiningareasalong
theColoradoRiverDuetotheperiodicincidence
ofencephalitisdiseasemosquitocontrolandEVS
activitieshavebeenroutinelycarriedoutinthe
desertandvalleyregionsofthiscounty Data

generatedinroutineEVSactivitiesareappraised
hereinrelationtothepopulationdynamicsofadult
mosquitoesandarboviralactivityinSanBernardino
Countyduring1991

MaterialsandMethods

ThegeneralEVSproceduresasdescribedby
MianandProchaska1990werecontinuedinthese
studiesasfollows

AdultMosquitoPopulationDynamicsThe
abundanceofvariousmosquito specieswas
monitoredonaweeklybasisthroughanumberof
NewJerseylighttrapsInthevalleyregionthe
trapswerestationedatsevenlocationsYucaipa
RegionalParkLomaLindaFifthStreetanda
floodcontrolbasininSanBernardinoFontana
RegionalParkOntarioandUplandWithinthe



valleyregionthereweretwotrapsiteseachin
suburbanandruralenvironmentsandthreesitesin

urbanenvironmentsInthedesertregionNeedles
areaonetrapeachwasoperatedinurban
suburbanandruralareasalongtheColoradoRiver

Adultmosquitoescollectedweeklyinalltraps
werecountedandidentifiedtospeciesandsexwith
theAdultMosquitoOccurrenceReportssubmitted
totheCaliforniaDepartmentofHealthServices

ArboviralActivityinFemaleMosquitoes
Arboviralactivityinlocalmosquitopopulationswas
monitoredinboththedesertandvalleyregions
usingdryiceCObaitedtrapstocollecthost
seekingadultfemalemosquitoesEightormore
suchtrapswereoperatedonabiweeklyvalley
regionormonthlydesertregionbasis

Femalemosquitoescollectedovernightwere
anesthetizedusingtriethylamineTEAcounted
identifiedtospeciesandsexandthenpooledby
specieswith1050adultspereachlabelledvialAll
poolsvialswerestoredindryiceinthefieldorin
adeepfreezerat60Finthelaboratorybefore
beingshippedindryicepackedcontainersby
overnightexpressmailtotheViralandRickettsial
DiseaseLaboratoryVRDLinBerkeley

ArboviralActivityinSentinelChickensBoth
wildanddomesticbirdsareknowntoplayasignif
icantroleintheepidemiologyofmosquitoborne
encephalitidesbyactingasreservoirhostsforthe
encephalitisvirusesThereforeonesentinelflock
consistingof15whiteLeghornchickenswas
maintainedinboththevalleyanddesertregions
Thevalleyflockwasstationednearahorseranchat
thenortheasterncornerofMeridianAvenueand

OliveStreetinthecityofColtonThissiteiswithin
theareawhichhadoneSLEcasein1987and1988

Thedesertflockwasmaintainedatthesewage
treatmentfacilityinthecityofNeedlesNewJersey
lighttrapswereregularlyoperatedatbothflock
sites Bloodserumsamplesfromallsentinel
chickenstakenonpredetermineddatesduringthe
mosquitoseasonweresenttotheVRDLfor
detectionofarboviralactivity

ResultsandDiscussion

Ofthetotal10383mosquitoescollectedin
NewJerseylighttrapsandCObaitedtrapsat
varioussitesinthecountyduring1991themost
abundantculicinespeciesinthedesertregionwas
CulextarsalisCoquillett698 Table1Inthe
desertregionCulisetainomataWillistonwasthe
secondmostabundantspecies211 followedby

53

AedesvexansMeigen68 Otherspecies
totalling 10eachofthetotalincluded

Anopheles franciscanus McCracken Culex

erythrothoraxDyarCulexquinquefasciatusSay
CulexstigmatosomaDyarandPsorophorasigni
pennisCoquillett Earlierstudiesinthisarea
indicatedCrtarsalisasmostabundantcomprising
asmuchas72 62 and86ofthemosquitoes
collectedin19861987Reisenetal1988and1989
MianandProchaska1990respectively

Inthevalleyregionmosquitocompositionby
specieswasCxstigmatosoma396 Cxtarsalis

383 Crquinquefasciatus152 Culiseta

incidensThompson35 Cxinomata21
withAedesincrepitusDyerAnopheleshermsiBarr
andGuptavanjiCrerythrothoraxandCuliseta
particepsAdamseachcomprising10ofthe
totalIntheChinoareaofthisvalleyregionthe
threeculicinespeciesinorderoftheirrelative
abundancehavepreviouslybeenreportedtobeCr
quinquefasciatusCrstigmatosomaandCrtarsalis
Pfuntner1988TheChinoareaiscomposedof
variousagriculturalbiotypesincludedbutnot
limitedtodairyfarmingThesebiotopesprovide
idealhabitatsforthebreedingofmosquitospecies
intheaforementionedorder

BasedonNewJerseylighttrapdatamosquito
activitywasgreatestinthedesertregionatrural
sites626 followedbyurban300 and

suburbansites74Table2Boththeruraland
urbansiteswereclosertotheColoradoRiverthan

thesuburbansiteInthevalleyregionmosquitoes
werefoundinhighernumbersinbothsuburban
550 andrural255 habitatsthanaturban

sites195 Thisdistributionpatterncouldbe
attributedtotheproximityoftrapsitestomosquito
breedinghabitats rangingfrom domesticor

residentialswimming poolsto floodcontrol

structuresintheurbanandsuburbanhabitatsorto
seepagewaterinpondsgrounddepressionsand
irrigationditchesincultivatedcropsbythe
ColoradoRiverinruralareas

Mosquitoesfromthedesertregionshowed
populationpeaksinallhabitatsduringOctoberand
NovemberTable3Twosmallpeaksofmosquito
activityalsooccurredduringJanuaryandMay
Highfallmosquitopopulationlevelsintheurban
andsuburbanhabitatsnecessitatedadulticidal

applicationsofPyrenoneMAGCamixtureof
pyrethroidsandpiperonylbutoxideduringthethird
weekofOctober

CulextarsaliswaspredominantinNewJersey



Table1Mosquitocompositionfromalltrapsin
SanBernardinoCountyduring1991 Total

collectedmosquitoesare7950and2433inthe
desertandvalleyregionsrespectively

Species

Aedesincrepitus
Aedesvexans

Anophelesfranciscanus
Anopheleshermsi
Culexerythrothorax
Culexquinquefasciatus
Culexstigmatosoma
Culextarsalis

Culisetaincidens

Culisetainomata

Culisetaparticeps
Psorophorasignipennis

Traplocation

Rural

Suburban

Urban

Composition
Desert Valley

626

74

300

00

68

04

00

06

03

09

698

00

211

00

01

01

00

00

02

05

152

396

383

35

21

01

00

Table2Distributionofmosquitoescollectedin
NewJerseylighttrapsatvariouslocationsinSan
BernardinoCountyduring1991Totalcollected
mosquitoesare3993and851inthedesertand
valleyregionsrespectively

Mosquitoestrapnight
Desert Valley

255

550

195

lighttrapsduringthespringsummerandfall
monthswhereasCsinornataprevailedduringthe
fallandwintermonthsTable4Cxtarsaliswas
similarlythemostabundantspeciesintheCO
baitedtrapsofthisregionduringMaythrough
OctoberTable4

Inthevalleyregionmosquitopopulations
peakedintheurbansitesduringJunethrough
AugustPopulationpeaksintheruralandsuburban
siteswerenoticedduringJuneandintheurban
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sitesduringJulyTable3Mosquitoactivityat
thesehabitatsduringMaythroughOctoberwas
mainlyduetoCxstigmatosomaCxtarsalisandCx
quinquefasciatusTable5 CObaitedtraps
howeverpresentedaslightlydifferentpatternof
mosquitoabundancewithCrtarsalismostabundant
followedbyCrstigmatosomaandCxquinque
fasciatusduringJunethroughOctoberTable5

Noneofthe130mosquitopoolssubmittedto
theVRDLshowedarboviralactivity Onesero

conversionwasdetectedduringthemiddlepartof
Septemberfromthesentinelchickenflocklocated
inthedesertregionatNeedlesAllserasamples
fromthesentinelflockmaintainedinthevalleyarea
didnotshowanyarbovirusactivityduringthe1991
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Table3SeasonalabundancebyhabitatofmosquitoescollectedinNewJerseylighttrapsfrom
thedesertandvalleyregionsofSanBernardinoCountyduring1991

Mosquitoestrapnight
Region Month Urban Suburban Rural Mean

DESERT JAN 266 53 12 110

FEB 68 28 38 45

MAR 17 11 07 12

APR 31 01 139 59

MAY 68 24 169 87

JUN 27 05 38 23

JUL 38 02 45 28

AUG 34 07 13 18

SEP 34 08 33 25

OCT 215 117 332 222

NOV 120 517 131 256

DEC 82 227 43 117

VALLEY MAY 69 64 181 105

JUN 281 314 301 299

JUL 396 203 169 256

AUG 254 173 193 206

SEP 00 167 96 88

OCT 00 79 60 46
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Table4SeasonalabundancebyspeciesofmosquitoescollectedinNewJerseylighttrapsandCObaitedtraps
fromthedesertregionofSanBernardinoCountyduring1991Totalcollectedmosquitoesare3993and3957
intheNewJerseyandCObaitedtrapsrespectively

Month Mosquitoestrapnight
Aevexans AnfranCxerythroCxquinqueCxstigmatCxtarsalisCsinornPssign

NJTRAPS

JAN 00 00 00 00 00 06 36 00

FEB 00 00 00 00 00 22 15 00

MAR 00 00 00 01 00 04 05 00

APR 04 00 00 00 00 84 02 00

MAY 01 00 00 02 01 115 01 00

JUN 00 00 00 01 00 27 00 00

JUL 00 00 00 01 00 33 01 00

AUG 00 01 00 00 00 12 01 00

SEP 04 01 00 01 00 19 01 01

OCT 00 01 01 03 02 184 68 00

NOV 00 01 01 04 00 47 194 00

DEC 00 00 00 01 00 15 86 00

CO2TRAPS

MAY 76 00 03 01 01 278 01 00

JUN 00 00 00 00 00 179 00 00

JUL 01 06 06 23 18 199 00 00

AUG 00 01 00 05 00 21 00 00

SEP 00 01 01 02 01 21 01 00

OCT 02 00 00 00 00 137 17 00

Table5SeasonalabundancebyspeciesofmosquitoescollectedinNewJerseylighttrapsandCObaitedtraps
fromthevalleyregionofSanBernardinoCountyduring1991Totalcollectedmosquitoesare851and1582in
theNewJerseyandCObaitedtrapsrespectively

Month Mosquitoestrapnight
AeincrepAnhermCxerythroCxquinqueCxstigmat CxtarsalisCsincidens CsinornCspart

NJTRAPS

MAY 00 00 01 07 42 20 14 04 00

JUN 00 00 01 40 161 74 27 02 00

JUL 00 00 01 47 134 54 07 00 00

AUG 00 00 01 40 87 51 18 01 00

SEP 00 00 00 15 57 20 11 08 00

OCT 00 00 00 00 21 29 00 05 00

CO2TRAPS

MAY 01 01 30 11 56 16 05 19 01

JUN 00 01 00 09 83 40 02 01 00

JUL 00 00 01 35 62 37 00 25 00

AUG 00 00 00 35 40 68 01 03 00

SEP 00 00 00 35 68 107 00 00 00

OCT 00 00 00 13 20 172 00 01 00
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THERELATIONSHIPBETWEENTHEISOLATIONOFWESTERNEQUINE

ENCEPHALOMYELITISVIRUSINLOSANGELESCOUNTYAND

THELONGDISTANCEMIGRATIONOFCULEXTARSALIS

RobertSaviskas

Introduction

OnOctober111991theViralandRickettsial
DiseaseLaboratoryVRDLoftheCaliforniaState
DepartmentofHealthServicesCDHSadvisedthe
LosAngelesCountyWestMosquitoAbatement
DistrictLACWMADthatsevenCulextarsalis
CoquillettpoolscollectedtheweekofSeptember
211991hadtestedpositiveforwesternequine
encephalomyelitisWEEvirusThepositivepools
wereconcentratedintheMalibuandTorrance

areasThesuspectedbreedingsourceinTorrance
wasidentifiedisolatedandabatedwithinaweek
HoweverthesourceoftheCrtarsalisbreedingin
Malibuprovedtobemoredifficulttoidentify

MaterialsandMethods

Atensquaremiletargetareaencompassing
thelocationsinMalibuwherethepositivemosquito
poolswerecollectedwasdividedintoagridofone
quartersquaremilezonesThetargetareawas
surveyedforseveralweeksAttheendofthattime
onlytwelveminorbreedingsourceswerefoundOf
thosebreedingsourcesonlyonewasidentifiedas
producingCrtarsalisThemagnitudeofthesingle
Cxtarsalissourcewasinsignificantandcouldnot
accountforthetotalnumbersofCrtarsalisbeing
recordedatthetrappingsites

Itwasfirstbelievedthatprevailingwindsoff
theoceanweretransportingthemosquitoesintothe
targetareafromaremotebreedingsourcetothe
southAseriesofsevenCDCCObaitedtraps
werestrategicallyplacedaroundthepositivesites
andmonitoredforCrtarsalisactivityTheseresults
werenotconsistentwithanorthernlywindtransport
ofmosquitoesTable1 Insteadtheresults

suggestthatasecondaryinlandwindpatternmaybe
importingthemosquitoesinfromthewestFig1

LosAngelesCountyWestMosquitoAbatementDistrict
12107WestJeffersonBoulevard

CulverCityCalifornia90230
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Thesurveywasexpandedanadditionalten
milestothewestintoneighboringVenturaCounty
TheresultsrevealednoCxtarsalisbreedingsources
intheexpandedtargetareaAnewseriesoffive
CDCCObaitedtrapsweresetleadingfromthe
WEEpositivesitesinMalibutoagroupingofduck
huntingclubpondsinVenturaCountyFig2
ResultsrevealedthatCrtarsaliscountsconsistently
increasedthecloserthetrapswereplacedtothe
duckhuntingclubponds Thesepondswere
examinedandheavyCxtarsalisbreedingwas
observedthroughoutthe500acresite

TheVenturaCountyHealthDepartmentwas
contactedandarequestfortrappingdatawasmade
ItwasfoundthathighcountsforCxtarsaliswere
alsobeingrecordedapproximately15milestothe
northeastoftheduckhuntingclubpondsin
NewburyParkwithoutidentificationofalocal
knownbreedingsource

Culextarsaliscountswerenegativefrom
OctoberthroughJulyforthethreepreviousyearsat
theMalibusite Howevereachyearfromlate
AugustthroughearlyNovemberCxtarsaliscounts
wouldroutinelyrisepeakandthendisappearIt
wasfoundthattheduckhuntingclubpondsare
filledwithwatereachyearatthebeginningof
AugustanddrainedinNovemberDatacollected
bytheVenturaCountyHealthDepartmentduring
AugustandSeptembershowedasteadyandrapid
increaseinCulextarsalistrapcountsinandaround
theduckhuntingpondseachyearaftertheyare
filledResultsfromtrapsplacedadjacenttothe
pondsduringAugustandearlySeptember1991
indicateatypicalescalationpatternwhichcoincided
withthoseobservedattheMalibusiteTable2



Table1CulextarsaliscollectionsinthesevenCO
baitedtrapswithintheMalibutargetarea

TrappingSite

1

2

3

4

5

6

7

Cxtarsalis

pertrapnight

500

560

284

322

100

172

80
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Table2CulextarsaliscollectionsduringAugust
andearlySeptember1991attheVenturaCounty
duckhuntingclubponds

CollectionDate

80691

81391

82091

82791

90391

Cxtarsalis

pertrapnight

24

118

684

1200

1008

Figure1MapindicatinglocationsofCDCCObaitedtrapsaroundtheMalibutargetareaandthetwo
hypothesizeddirectionsofwindtransportofmosquitoesintothearea



DiscussionandConclusions

Windpatternsoftheareawerestudiedand
matchedwiththemosquitoconcentrationsItwas
thereforehypothesizedthattheprevailingwinds
whichtypicallyblowfromwesttoeastacrossthe
Oxnardplainweretransportinglargenumbersof
Culextarsalisadultsfromtheduckhuntingclub
ponds15to20milesthroughinlandcanyonsto
MalibuandNewburyParkFig2Thisexperience
servestoremindusthatthesphereofinfluenceon
publichealthmatterscanbefarreachingNeigh
boringdistrictsandcountiescanhaveasignificant
influenceonpublichealthmattersinsurrounding
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Figure2MapindicatinglocationsofCDCCObaitedtrapsleadingfromtheMalibutargetareato
theVenturaCountyduckhuntingclubponds

communities TheLosAngelesCountyWest
MosquitoAbatementDistrictmaybeinfluencedby
areasasmuchas20milesoutsideitsown

boundaries
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THEUSEOFMETEOROLOGICALDATATOPREDICT

MOSQUITOBORNEVIRUSACTIVITYINCALIFORNIA

MarilynMMilby

DepartmentofBiomedicalandEnvironmentalHealthSciences
SchoolofPublicHealthUniversityofCalifornia

BerkeleyCalifornia94720

TheArbovirusResearchUnithasmonitored

mosquitoborneencephalitisvirusactivityinthe
CoachellaValleysince1985Inthis7yearperiod
westernequineencephalomyelitisWEEviruswas
detectedinfiveyearsandStLouisencephalitis
SLEvirusinallbutoneyearTheearlydetection
ofWEEvirusinMay1991followinganunusually
coolspringledustoaskifthispatternofvirus
activitycouldhavebeenpredictedbyanalysesof
temperaturedataasdescribedbyHessetal1963

Application oftheirtechniques to the

CoachellaValleyobservationsshowedthattheyears
withthehighestlevelsofWEEvirusactivitywere
thosewiththelatestdatesfortheaccumulationof

50degreedaysDDover80Fiethosewiththe
coolestsprings Studiesinourlaboratoryhave
shownthatCulextarsalisfemalesheldat90Fare
lesscompetentvectorsforWEEvirusthanthose
heldat64or79F Themosquitoesbecome
infectedbutsomefemalesheldatthehigher
temperaturemodulateviralmultiplicationandor
disseminationandareunabletotransmitthe
infection Furthermoreelevatedlarvalrearing
temperaturesresultingeneticselectionoffemales
withthistraitThetemperatureparametermost
significantly correlated with the percent of

CoachellaValleychickensseropositiveforSLEvirus
wasmeantemperatureinJanuary

Similaranalysesweredoneusingobservations
fromKernCountyfor19801991 Significant
relationshipswerefoundbetweenWEEvirustrans
missiontosentinelchickensandthedateof10DD

70FandmeantemperatureinMayTheyears
withWEEvirusactivitywereoneswherethedegree
dayaccumulationwaslatebuttheMaytemperature
washighVerylittleSLEactivityoccurredinKern

ABSTRACT
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Countyduringthisperiodexceptfortheoutbreak
in1989whichresultedin28humancasesinthe

southernSanJoaquinValleyForSLEvirusthe
onlysignificantcorrelationinKernCountywaswith
thedateof10DD85Fwhichoccurred16days
earlierin1989thaninanyofthe11otheryears

Theoverallconclusionisthatanincreased

levelofWEEvirusactivityusuallyisassociatedwith
acoolspringwhichenhancesthetransmissionof
WEEvirusinitsbasiccyclebetweenbirdsandCx
tarsalis Thisisespeciallytrueinyearswhen
temperaturesarewarmenoughbylatespringto
allowthebuildupofasufficientlylargemosquito
populationtodisseminatethevirusoverawide
spreadareaThepictureislessclearforSLEvirus
butitsactivitygenerallyincreaseswithwarmwinter
andearlyspringtemperaturesWewillcontinueto
lookforpredictorsofSLEvirusactivityinareas
suchassouthernCaliforniawherethisvirusis

detectedinmostyears
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SMALLANIMALANDHUMANINFESTATIONBYIMMATUREANDADULT

IXODESPACIFICUSINBUTTECOUNTYCALIFORNIA

ScottEMonsenWilliamEHazeltineThomasLHendersonandStevenDThomas

ButteCountyMosquitoAbatementDistrict
5117LarkinRoad

OrovilleCalifornia95968

ABSTRACT

During1989and199046casesofLymediseasewerediagnosedandreportedfrom
residentsofButteCountyCaliforniaNineoftheseindividuals28 didnotremember

havingatickattachedsuggestingpossibletransmissionbyanimmaturestageofIxodes
pacificusNymphalandlarvalstagesofIpacificuswerecollectedduringa12monthsurvey
fromthroughoutButteCountytogatherdataonsmallanimalinfestationsseasonalactivity
periodsandBorreliaburgdorferiinfectionrates

Lymediseaseisatickbornemultiplesystem
illnesswhichifleftuntreatedoftendevelopsserious
complicationsFromJanuary1989toDecember
199046residentsofButteCountyCaliforniawere
diagnosedwithLymediseaseperscommun B

BarnhouseButteCoHealthDeptYet28of
thesecasesdonotrememberhavinghadatick
attachedMonsenetal1990 Piesmanetal

1987reportedadurationperiodofatleast2436
hoursofhostattachmentforsuccessfultransmission

ofBorreliaburgdorferiJohnsonSchmidHyde
SteigerwaltandBrennerspirochetesThebiteof
anadultblackleggedtickIxodespacificusCooley
andKohlsgenerallycausesanoticeablelocal
reactionFurmanandLoomis1984

Ixodespacificushasbeenimplicatedasthe
primaryvectorofBburgdorferiinCalifornia
Burgdorferetal1985MoreoverBburgdorferi
existsinlocalpopulationsofadultblackleggedticks
invarioushabitatsofButteCountyMonsenetal
1990Transovarialandtransstadialtransmissionof
BburgdorferispirocheteshavebeenreportedinI
pacificusBurgdorferetal1988Laneand
Burgdorfer1987Thelarvalandnymphalstagesof
Ixodespacificusareextremelysmallincomparison
totheadults Asaresultpenetrationofthe
feedingstructuresoftheimmaturestagesintothe
hostdermaltissuesarenotasdeepasthedeeper
penetratingadultmouthpartsKaufman1989
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Thusincomparisontoadultslarvaeandnymphs
haveasmallerbodysizeandashallowerfeeding
lesioncoupledwithpotentialtransovarialand
transstadialspirochetetransmissionwhichtogether
wouldseemtoallowtheinfectedimmaturestages
agreateropportunitytoremainattachedand
undetectedalongertimeandcreateanincreased
potentialofspirochetetransmissiontohumans
Becauseofconcernaboutthisincreasedpotential
forBburgdorferitransmissionbytheimmature
stagesoftickstotheresidentsandvisitorsofButte
County we gathered data concerning host

infestationinfectionrateandperiodofactivityfor
immatureandadultIpacificus

MaterialsandMethods

Subadultstagesof1pacificuswereremoved
fromwildrodentsandlizardscollectedfrom

particularhabitatsinButteCountyCalifornia
betweenSeptember1989andAugust1990Forty
twositesthroughoutButteCountywererandomly
selectedandsampledonceRodentsweretrapped
inShermanandNationallivetrapsbaitedwitha
mixtureofcottonpeanutbutterandrolledoatsA
totalof50trapsplacedonatransectlinesixmeters
apartweresetovernightineachsiteCaptured
rodentswereeuthani7edidentifiedandexamined
inthelaboratoryunderadissectingmicroscopefor
immatureticks



WesternfencelizardsSceloporusoccidentalis
werenoosedusingnylonfishinglineattachedtoa
twometerwoodenhandleThesewereidentified

andexaminedforticksusingan8powerhandlens
Tickswereremovedinthefieldandheldfortesting

Hostseekingadulttickswerecollectedfrom
thesamelocationsusingonemetersquaretick
flags Suchsamplingemphasizedanimaltrails
bedsandmicroecotoneswithinthehabitatsite

Tickswereidentifiedtospeciesusingthe
identificationkeysofFurmanandLoomis1984
andWebbandBennett1990Eachtickwasthen
individuallyassayedforspirochetesusinganindirect
immunofluorescenceantibodyassayIFAwithB
burgdorferispecificmonoclonalantibodyH5332
Barbouretal 1983Wilskeet al 1988
AdditionallyticksbroughtintotheDistrictbylocal
residentswerealsotestedforBburgdorferiwiththe
midgutcontentsandsalivarytissuesbeingdissected
fromadultticksInternalorgansofimmatureticks
weresmearedonfluorescentwellslidesVanWater
andRogersPositivecontrolslidesconsistingof
heatkilledBburgdorferiATCC35210were
includedwitheachassay Fluoroscopywas
conductedunderepifluorescentillumination

Inanotherpartofthisstudytwelvephysicians
whoreportedcasesofLymediseaseinButte
Countyresidentswerecontactedandaskedifthey
routinelyprescribedantibiotictreatmentafter
removalofanembeddedtickoriftheywaitedfor

Species

Canisfamiliaris
Eutamiasamoenus

Feliscanis

Microtuscalifornicus
Neotomafuscipes
Peromyscusboylii
Peromyscusmaniculatus
Peromyscustruei
Rattusrattus

Sceloporusoccidentalis
Sciurusgriseus
Spermophilusbeecheyi

Total

collected
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Table1 Borreliaburgdorferiisolationsfromall
stagesofIxodespacificustickscollectedandtested
byIFAusingmonoclonalantibodyH5332

Total

Stage tested

Male

Female

Nymph
Larva

Totals

430

443

61

129

Positive Percent

isolations infected

10 23

12 27

0 00

2 17

1063 24 23

signsandorsymptomsofdevelopingLyme
Borreliosis

Results

Lymediseasespirocheteswerefoundinmale
femaleandlarvalbutnotnymphalticksTable1
Blackleggedtickswerecollectedfromchaparral
ponderosapineanddiggerpineoakhabitatsNo
tickswerefoundinlow100to300ormid
elevation300to750ripariandeciduoushabitats
norinannualgrassland

Weexaminedninespeciesofrodentsfor
attachedticksandfoundsubadultstagesparasitizing
fiveoftheseincludingPeromyscusmaniculatus
PeromyscusboyliiPeromyscustrueiNeotoma
fuscipesandMicrotuscalifornicusTable2

Table2AllstagesofIxodespacificusticksretrievedfromhostscollectedinfourprincipal
habitattypes

Ixodespacificus
Larvae Nymphs Adults Habitat

4 43 CP
3 P

4 3 4 CP
2 23 P

7 9 1 PC
5 4 P

70 82 7 CPDR
5 3 2 CP
5 RD

42 29 38 CP
11 CP

1 P

HabitatsCChaparralPPonderosaPineDDiggerPineOakRLowtoMidelevation
RiparianDeciduous



Peromyscusmaniculatuswasthemostheavily
parasitizedhostaveraging12larvaeand01
nymphspermouseAlthoughPmaniculatuswas
collectedfromallofthehabitatssampledsubadult
ticksparasitizedthesemiceonlyinthedigger
pineoakponderosapineandchaparralhabitats
Additionallyweexamined4domesticcats11
westerngraysquirrelsSciurusgriseus5blackrats
Rattusrattus 1Californiagroundsquirrel
Spennophilusbeecheyi and 3yellowpine
chipmunksEutamiasamoenusbutonlydomestic
catshadblackleggedticks3nymphsAdultticks
wereflaggedfromvegetationintheponderosapine
chaparralanddiggerpineoakhabitats

Theseasonalityofhostseekingsubadultblack
leggedticksdidnotcoincidewiththatofadults
Fig1AdultsbegantoseekhostsinOctober
shortlyafterthefirstseasonalrainstormsbut
disappearedinearlyJuneLarvaefirstappearedin
JanuaryandpeakedinMaywheretheaverage
numbercollectedperhostanimalreached108
NymphaltickactivitycommencedinJanuaryand
peakedinJunewheretheaveragenumbercollected
perhostanimalreached47 Bothlarvaeand

nymphsremainedactiveduringthesummerinlow
numbersaftertheadultshadenteredaquiescent
periodFig1

Westernfencelizardsaveraged09nymphsand
07larvaeapieceN42lizardsLizardactivity
wasrestrictedtothewarmermonthsMarch

Ave

Collected

40

35

30

25

20

15

10

5

0

Sept Oct Nov

Larvaex

DecJan Feb

Nymphs Adults
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Octoberandtothechaparralandponderosapine
habitatsFig2

TwentyeightButteCountyresidentssubmitted
tickstheyhadfoundattachedtothemselvesorto
theirchildrentotheDistrictforidentificationand

testingTable3Theseincluded6larvaemainly
fromchildren4nymphsand23femaleticksOne
4yearoldchildpresentedwithfourlarvaeattached
Only1ofthe23examinedfemaleticks31 was

foundtobeharboringspirochetes
Tenofthetwelvecontactedphysicians

respondedtooursurveyTable4 Thosewho

diagnosedandreported31ofthe39humanLyme
Borreliosiscases80 in19891990treated

personswithtickbitesprophylacticallywith
antibioticsafterremovaloftheticks

Discussion

ThereappearstobeapotentialforLyme
diseasetransmissiontohumansbytheimmature
stagesofIpacificusinButteCountysincelarvae
andnymphswerebothfoundtobefeedingon
residentsofButteCountyLarvaeinnaturewere
foundtobeharboringspirochetesidentifiedasB
burgdorferiItcouldnotbedeterminedwhetherthe
larvalinfectionsweretheresultoftransovarial
transmissionornewinfectionsacquiredfromthe
rodenthostfromwhichtheywerecollectedOn
humansthelarvaewerefoundmostoftenonsmall
childrenwhomaycomeincontactwithclustersof

Mar Apr May June July August

Figure1SeasonalityofhostseekingbyallstagesofIxodespacificusAdultsmeasuredby
flaggingandsubadultscollectedfromhosts



No

Collected

20
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16
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12

10

8

6

4

2

0

Sept

Sceloporusoccidentalis
Ixodespacificussubadults

I 1
Oct Nov Dec Jan

Figure2SeasonalityofthewesternfencelizardSceloporusoccidentaliscapturedbynoosing
andsubadultticksIxodespacificuscollectedfromhosts

larvaeinareaswheretheysitorplayIn19896of
3219 ofthereportedLymediseasecasesin
ButteCountywereinchildrenunder10yearsof
ageperscommunBBarnhouseButteCo
HealthDept

Thedatasuppliedforallpersonsbittenby
ticksseemstosuggestthattheadultfemaleblack
leggedtickisthemostfrequentstagewhichfeeds
onhumansinButteCountyTable3Seventynine
percent23outof28ofthetickbitesreportedto
theDistrictwerebyfemaleIpacificus

Larvaewerefoundmostfrequentlyfeedingon
PmaniculatusandSoccidentalis Sceloporus
occidentalishasbeenfoundinapreviousstudyto
beaheavilyinfestedhostLaneandLoye1989
DespitethisfmdingPmaniculatusappearstobea
preferredhostwhencomparedtolizardsJames
andOliver1990Thedeermicealsoseemtobe
anubiquitousanimalfoundinawidevarietyof
habitatsandactivethroughouttheyearHessetal
1937Lane1990bfoundPmaniculatusandP
trueitobenaturallyinfectedwithBburgdorferiin
chaparralandwoodlandgrasshabitatsinSonoma
CountyCaliforniaEachoftheindividualspecies
ofcricetidscollectedmaybepossiblecandidatesas
rodentreservoirsoftheetiologicagentofLyme

Feb

Month
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Mar Apr MayJune July Aug

disease Morestudiesconcerninginfectionand
infectiousnesstotickvectorsmustbeconducted
howeverbeforetheycanbeimplicatedas
reservoirs

Sceloporusoccidentalislizardscollectedduring
asurveyinSonomaCountywerefoundtohavea
greatertickburdenperhostthandeermiceLane
andLoye1989 InafocusofBburgdorferi
transmissioninSonomaCountythewesternfence
lizardhasbeenstronglysuspectedofprovidinga
naturalzooprophylaxisbybreakingthecycleof
transmissionasanincompetentreservoirforthe
spirocheteLaneandLoye1989Lane1990a1990b
Naturalzooprophylaxisbylizardsmaynotbe
occurringinallhabitatsoronlyduringcertaintimes
oftheyearinButteCountyaslizardswerenot
activeduringtheentireperiodofimmaturetick
activitynorfoundinhighnumbersinallhabitats
whereimmaturetickswerecollectedFig2Thus
humansmaybeatgreaterriskofacquiringaB
burgdorferiinfectioninhabitatswhichhavelow
numbersoflizardsorduringthemonthswhen
lizardsarenotactive

Inthissurveynymphswerefoundmoreoften
onlizardsthanontherodentsHoweverthelow
numberofnymphscollected61raisesquestions



Table3IxodesticksbroughttoBCMADbylocal
residentsfortesting

Ixodespacificus
Date Initials Host LarvaNymphFemale

82890 CS Adult 1

72590 EN Adult 1

62590 JV Adult 1

62390 DJ Adult 1

62390 MS Child 1

62390 CP Adult 1

61290 BS Child 4

61290 MS Child 1

60590 KB Adult 1

60590 TC Child 1

52990 AC Adult 1

52290 CG Adult 1

52290 MDAdult 1
51490 CP Child 1

51490 KM Adult 1

42390 JM Adult 1
42390 DB Adult 1

42390 SB Adult 2

40390 AL Adult 1

32790 CM Adult 1

32590 DH Adult 1

32090 DH Child 1

32090 JH Adult 1

22690 TC Child 1

22690 JB Adult 1

20590 SD Adult 1

111089 BC Adult 1

110689 JH Adult 1

Adults 21 2 21

Children 7 6 2 2

Totals 28 6 4 23

concerningthehostsmostfrequentlyfedonbythis
stageofblackleggedtickinButteCountyhabitats
Largeranimalssuchaslagomorphsanddeerhave
beenfoundbyotherworkerstobeheavilyinfested
bythissubadultstageFurmanandLoomis1984
Westrometal1985Fromourcollectiondatait
appearsthattheadultsofIpacificusdonotfeedon
rodentssincenoadultswerefoundonthe109
rodentscollected

TheBburgdorferiinfectionrateofthe873
adultIpacificusexaminedin198990was2522
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Table4ButteCountyphysiciansdiagnosingLyme
diseasecasesduring19891990andsurveyresponse
aboutprescribingprophylacticantibioticsfortick
attachment

PhysicianDiagnosed Percent Antibiotic
cases total response

1

2

3

4

5

6

7

8

9

10

11

12

1

1

2

2

23

1

2

1

1

3

1

1

39

Notineveryinstance

25

25

50

50

590

25

50

25

25

80

25

25

Onlywithinflammationatthebitesite

Yes

Yes

No

No

Yes

Yes

Yes

NoResponse

NoResponse

Yes

No

No

Yes680

No415

NR25

isolationsfrom873testedIn198889therewere
atotalof19isolationsfrom112215 adultticks

testedMonsenetal1990TheBburgdorferirate
ofinfectioninadultIpacificusin1990appearsto
be60higherthanthatofthepreviousyear
Despitethismeasuredincreaseintheinfectionrate
intheadulttickpopulationthenumberofreported
humanLymeBorreliosiscasesdroppedin1990
Borreliosisprotectionbytheuseofprecautionary
antibiotictreatmentmayhavereducedthenumber
ofpeoplewhomightotherwisehavedevelopedthe



diseasetherebyreducingthenumberofofficially
reportedcasesaswell Certainlytheuseof
antibioticsprophylacticallyforLymeBorreliosisby
anumberofphysicianswhoareseeingthebulkof
theLymeBorreliosiscasescanreduceormaskthe
degreeoftransmissiontohumanswhichmight
otherwisebeoccurringThissituationwouldseem
tofurthercomplicatethevexingphenomenonof
determiningtheincidenceorseverityofLyme
BorreliosisinButteCounty
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LANDSCAPEECOLOGYOFENCEPHALITISVIRUSTRANSMISSIONIN

THECOACHELLAVALLEYSPATIALPATTERNSOFSEROCONVERSIONSIN

SENTINELCHICKENS

HughLothropWiliamKReisenSallyBPresserMarilynMMilbyJamesLHardy

andMichaelJWargo

DepartmentofBiomedicalandEnvironmentalHealthSciences
SchoolofPublicHealthUniversityofCalifornia

BerkeleyCalifornia92740

Introduction

Presentknowledgeofthespatialpatternsof
westernequineencephalomyelitisWEEvirusand
StLouisencephalitisSLEvirustransmissionin
Californiaisbasedonbestestimatesamplingover
widelyspacedsitesbythestatewideencephalitis
virussurveillanceEVSprogram Sampling
methodsincludethemonthlybleedingofflocksof
sentinelchickenstomonitorseroconversionsand

thetestingofpoolsofmosquitoestodetectvirus
infectionsThepurposeofthisprogramhasbeen
theearlydetectionofencephalitisvirusactivitythat
maylaterresultintheoccurrenceofhumancases

ABSTRACT

FifteenstudysiteswereestablishedinthesouthernCoachellaValleyinMarch1991to
relatespatialvariationintheactivityofwesternequineencephalomyelitisWEEandStLouis
encephalitisSLEvirusestohabitattypeandjuxtapositiontotheWhitewaterChanneland
SaltonSeashorelineWEEviruswasdetectedat14of15sitesbuttheseasonalseroconversion
rateamongsentinelchickensvariedindependentlyofhabitattypeandgeographicallocation
SLEviruswasactiveat10of15sitesthesentinelseroconversionratevariedsignificantlyas
aninversefunctionofdistancefromtheSaltonSeabutindependentlyofhabitattypeand
distancefromtheWhitewaterChannelSentinelflockplacementratherthanflocksizewas
mostimportantinvirusdetection
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Howeverdataobtainedfromthisprogramhas
providedlittleinformationonheterogeneityinthe
intensityofvirusactivityinecologicallydiverse
habitatslocatedwithinarelativelysmallgeograph
icalarea Anestimateofthisvariationin

transmissionintensityiscriticaltoallocating
surveillanceactivitiesusinglimitedresources

Theobjectivesofthepresentstudywereto1
improvethesensitivityofthebestestimate
samplingschemebydescribingspatialvariabilityof
virusactivitywithinrelativelysmallgeographic
areas2associatetransmissionintensitywith
habitattypeand3comparethesensitivityoflarge

1ThisresearchwasfundedbyGrantNoAI3028fromtheNationalInstituteofAllergyandInfectiousDiseasesbyspecialfunds
formosquitoresearchallocatedannuallythroughtheDivisionofAgricultureandNaturalResourcesUniversityofCaliforniaandbythe
CoachellaValleyMosquitoAbatementDistrict

2Acomplete summaryofthisresearchwillbesubmittedforpublicationtotheJournalofMedicalEntomology

3CoachellaValleyMosquitoAbatementDistrict83733Avenue55ThermalCalifornia92274



flocksof20chickenstosmallflocksof10chickens

AcompanionpaperReisenetal1992will
describethetemporalpatternsofvirusactivityin
relationtomosquitoabundance

MaterialsandMethods

ThesouthernhalfoftheCoachellaValley
borderedonthewestbytheSanJacintoandSanta
RosaMountainsonthenorthandeastbytheSan
BernardinoMountainsandtheMeccaHillsandon
thesouthbytheSaltonSeawasselectedforstudy
becauseofitsecologicaldiversityandhistoryof
consistentencephalitisvirusactivityWithinthis
areastretchesamosaicofagriculturalcrops
irrigatedbydifferentmethodsinterspersed
residentialareassmalltownsandruralfarm
housesandundevelopeddesert Fifteenstudy
areaswereselectedtosamplerepresentativehabitat
typesaswellasterrainfeaturesandgeographical
regionsFig1 Therealitiesofaccessand

cooperationfromlandownersresultedinsomesites
beingplacedattheinterfacebetweenhabitattypes
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Theeasternandsouthwesternregionsofthe
study area were predominantly citrusgrape
orchardswithafewparcelsofrowcropsdate
grovesandundevelopeddesertTheduckhunting
clubregionextendsaroundthenorthernshoreof
theSaltonSeaTheregionalongtheWhitewater
Channelnorthoftheduckhuntingclubsis
predominantlyrowcropsandundevelopeddesert
Thewesterncentralregionisamosaicofrowcrops
citrusorchardsanddategroves Thenorthern

regionincludeslesseramountsofthesecropsas
wellasinterspersedresidentialareasThe15study
areaswereallocatedtothefollowingprincipal
habitattypesresidentialsites5and13date
grovessites141510and6citrusgrape
orchardssites412and8duckhuntingclubs
sites12and3mixedrowcropssite9
irrigatedpasturesite11andSaltonSeashoreline
site7 Thestudyareassampledthesouthern
approachestotheCoachellaValleyfromthe
ImperialValleythenorthernshoreoftheSalton
Seaandasouthtonorthwesttransectalongthe

N 020HENS
10HEN8

in

Figure1MapoftheCoachellaValleyshowingthepositionofthe15studyareasandtheoverall
distributionofSLEandWEEvirusactivity
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Figure2PercentageoftotalsentinelchickensseroconvertingtoSLEandWEEvirusesplotted
asafunctionofstudyareadistancefromtheSaltonSea

WhitewaterChannel

FromMarchthroughOctober1991mosquito
abundancewasmonitoredateachstudyareaon
alternateweeksusing23CDCstyletrapsbaited
withdryiceandhungonfixedstandardswhichset
thetrapentrancebetween10and12metersabove
groundVirusinfectionwasmonitoredbytesting
upto10poolsof50femaleseachoftheprimary
vectorspeciesCulextarsalisCoquillettperstudy
areapersamplingoccasionFlocksof20or10
whiteleghornhensweredeployedateachsiteand
bledatmonthlyintervalstodetectseroconversions
toWEEorSLEviruses Chickenswhichsero

convertedwerereplacedthefollowingmonthafter
aconfirmatorybleedingSeroconversionsmayhave
goneundetectedindualinfectionsifthechickens
wereinfectedwiththesecondviruswithin710days
priortoreplacement Mortalityprovidedan
additionalsourceofdataloss

ResultsandDiscussion

Theoverallgeographicaldistributionofvirus
activityduring1991wasdifferentforWEEand
SLEvirusesFig1WEEviruswasactiveat14of
15sitesextendingfromtheshoreoftheSaltonSea
tothewestsideofthevalleysite14andtothe
northofthecityofIndiosite12Onlysite13in
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x

SLE

WEE

ahighlyresidentialhabitatinthecityofPalm
DesertremainednegativeforWEEvirus In

contrastSLEviruswasdetectedat10of15sites
andwaslimitedtotheshoreoftheSaltonSeaand
theportionofthevalleysouthandeastofsite10
Fig1

Thepercentageoftotalchickensdeployedat
eachsitethatseroconvertedforeachvirusduring
the1991seasonthenwasgroupedbyhabitat
distancefromtheWhitewaterChannelanddistance
fromtheSaltonSeaNoclearpatternwasevident
whentheseroconversionratesforeachviruswere
groupedbyhabitattypeordistancefromthe
WhitewaterChannelHowevertheseroconversion
ratesforSLEr 081df13P001butnot
WEEr 034P005virusdecreasedsignif
icantlyasafunctionofdistanceinkilometersfrom
theshoreoftheSaltonSeaFig2 This

distributionalpatternwasingeneralagreementwith
trendsobservedduringmorelimitedsamplingof
thesameareain1989and1990forSLEvirus

Reiseneta11992and1987forWEEvirusDurso
andBurguin1988

Therewasnoapparentdifferenceinthe
sensitivityofflocksof10or20chickensindetecting
WEEorSLEvirustransmissionAdjacentflocksof
10hensatsite15andatsites2and3detected
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Figure3Percentageofsentinelchickensinadjacentflocksof10henssites152and3or
20henssites14and1thatseroconvertedtoeitherSLEorWEEvirus

WEEandSLEvirusactivitycomparabletoor
greaterthanflocksof20hensatsites14and1
respectively Fig3 Theseandpreviousdata
stronglyindicatedthatflockplacementisfarmore
importantthanflocksizeindetectingvirusactivity

Thecurrentresearchprojectisongoingand
willcontinuetomonitorvirusoverwinteringduring
19911992 Plannedmodificationsin1992will

includethestandardizationofflocksizeto10hens

theincreasedfrequencyofserumsamplingfrom4
to2weekintervalsandtheextensionofsampling
intomorenorthernandresidentialareas
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LANDSCAPEECOLOGYOFENCEPHALITISVIRUSTRANSMISSIONIN

THECOACHELLAVALLEYTEMPORALPATTERNSAMONGMOSQUITO

ABUNDANCEANDVIRUSINFECTIONRATESANDSEROCONVERSIONSIN

SENTINELCHICKENS

WilliamKReisenHughLothropMarilynMMilbySallyBPresserJamesLHardy

andMichaelJWargo

DepartmentofBiomedicalandEnvironmentalHealthSciences
SchoolofPublicHealthUniversityofCalifornia

BerkeleyCalifornia92470

Introduction

InacompanionpaperLothropetal1992
describedsamplingmethodologythegeneral
ecologyanddistributionofstudyareasand
attemptedtorelateseasonalseroconversionratesin

ABSTRACT

Temporalchangesinthedistributionofencephalitisvirustransmissiontosentinelchickens
andtheirrelationshiptoCulextarsalisabundancewerestudiedat15sitesinthesouthern
CoachellaValleyfromMarchtoOctober1991WesternequineencephalomyelitisWEE
viruswasactiveinitiallyinMayalongthenortheasternshoreoftheSaltonSeaandthenspread
tothewestalongthenorthshoreoftheSaltonSeaandtothenorthalongtheWhitewater
Channeltoeventuallyinclude14ofthe15studyareasStLouisencephalitisSLEvirus
activitycommencedlaterduringJulyatthesamelocalityandthenfollowedasimilarpattern
ofdisseminationTheseasonalseroconversionrateofsentinelchickenstoWEEandSLE
viruseswaspositivelycorrelatedwiththelogofCulextarsalisabundanceUsingprincipal
componentsandcorrelationanalysesthreetemporalpatternsofCxtarsalisabundancewere
recognizedamongstudyareasfollowingasouthtonorthprogressionAunimodalspringB
unimodalfallandCcontinuedlowabundanceAlthoughvectorabundancewascorrelated
spatiallywithvirusoccurrencepeaksinvectorabundanceweretemporallyasynchronouswith
virusactivity
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sentinelchickenstoflocksizehabitattypeand
distancefromtheWhitewaterChannelandthe
SaltonSeaSeroconversionrateswerefoundto

dependprimarilyonflocklocationratherthanthe
numberofhensintheflockSeroconversionrates

1Thisresearch wasfundedbyResearchGrantAI03028fromtheNationalInstituteofAllergyandInfectiousDiseasesbyspecial
fundsformosquitoresearchallocatedannuallythroughtheDivisionofAgricultureandNaturalResourcesUniversityofCaliforniaand
bytheCoachellaValleyMosquitoAbatementDistrict

2Acomplete summaryofthisresearchwillbesubmittedforpublicationtotheJournalofMedicalEntomology

3CoachellaValleyMosquitoAbatementDistrict83733Avenue55Thermal California92274



wereindependentofhabitattypeanddistancefrom
theWhitewaterChannelbutdecreasedasa
functionofdistancefromtheshoreoftheSalton
Sea

Thepurposeofthepresentpaperwasto1
describethetemporalpatternsofwesternequine
encephalomyelitisWEEandStLouisencephalitis
SLE virus dissemination 2 comparethe
sensitivityofsentinelchickenseroconversionrates
andmosquitoinfectionratesindetectingvirus
activityand3relatetheintensityofvirus
transmissiontopatternsofmosquitoabundanceand
infectionovertimeandspace

ResultsandDiscussion

TemporalPatternsofVirusDissemination

GROUPB

1 106 52 31 35 31
2 155 44 16 31 16
3 111 43 14 43 14
4 16 10 10 90 10
5 7 10 10 60 10
6 10 18 17 53 17
9 39 50 16 50 16

10 8 44 16 19 16
15 3 41 17 0 17

GROUPC

11 1 20 10 0 10
12 1 36 25 0 25
13 1 0 10 0 10
14 1 17 23 0 23
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Thejuxtapositionofourstudysites1to15tothe
SaltonSeaandWhitewaterChannelareshownin

Figure1WEEorSLEviruseswereconsideredto
beactiveatastudysiteonthedatethatoneor
morepositivepoolsofCulextarsalisCoquillettwere
collectedoronthedatethatoneormore

seropositivesentinelchickenswerebledTable1
WEEvirusinitiallywasdetectedduringthe

weekofMay291991when1of17poolsofCx
tarsalisfromsite7attheSaltonSeaRecreational

AreawasdeterminedtobepositivebyELISA
Table1Asecondpoolwaspositiveatsite7
duringearlyJunebutnoneofthesentinelchickens
seroconvertedatsite7untilAugust However

eightseroconversionsweredetectedatsites13and
6onJune221991ByJulyWEEvirusalsowas

Table1SeasonalmeanabundanceofCxtarsalisfemalesperCOtrapnightandthepercentageof
chickensseropositiveforWEEorSLEvirusateachstudysiteintheCoachellaValleyduring1991
AlsoincludedarethemonthswhenWEEWorSLESviruswasdetectedateachsite

Study Culexb Percentseropositive Monthvirusdetected

site tarsalis WEEN SLEN May Jun Jul Aug Sep Oct Nov

GROUPA

7 33 24 17 47 17 W W WS WS WS S

8 60 52 21 48 21 W WS S

W W WS WS S

W WS S

W W WS WS S

WS S S

S WS W

W WS S S S

W W WS

W WS

W

W

W W

W W W

a StudysitenumbersplottedonFigure1andgroupedbytemporalabundancepatternsusingprincipal
componentsanalysis

bGeometricmeannumberofCxtarsalisfemalesperCOtrapnightfromMarchOctober1991
PercentageofseronegativechickensfromeachflockbecomingpositivetoeitherWEEorSLEviruses

duringMayOctober1991NtotalnumberofchickensexposedMayOctober



Figure1MapofthesouthernCoachellaValleyshowingthelocationofthe15studysitesusedin1991

detectedatsite14tothewestsite9tothenorth
andsite8tothesouthbutseemedtobypasssites
2and15Habitatsinvolvedincludedduckclubs
dategrovesandsitesnearseepagealongtheshore
oftheSaltonSea ByAugust12of15sites
throughoutthesouthernhalfoftheCoachella
ValleywereinvolvedVirusstillwasnotdetected
atsites13asewageplantinPalmDesert11a
horsepasturenearasewageplantinIndioand5
ahouseinthetownofMeccaBySeptember
WEEviruswasnolongerdetectedatsites68and
15whichwerepreviouslypositivebutnowhad
spreadtoincludesite11WEEvirusthensubsided
throughoutthevalleywiththeexceptionofsite5
whichwaspositiveduringOctoberandNovember
WEEvirusactivityatsites510and11nearthe
townsofMeccaThermalandIndiorespectively
indicatedthatvirustransmissionoccurredinclose

proximitytomanHoweverhumancaseswerenot
reportedfromtheCoachellaValleyduring1991

Asimilarpatternofvirusinitiationand
disseminationwasobservedforSLEviruswiththe
exceptionthatSLEactivitycommencedlaterinthe
seasonthanWEEvirusandwasconfmedtosites

southofthetownofThermalFig1Table1
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SLEvirusactivityinitiallywasdetectedatsite7
when3of10sentinelwhiteleghornhensbledon
July22wereseropositiveByAugust19SLEvirus
hadspreadtosites1346and8Theinitial
bypassingofsite2bybothviruseswasunexpected
sincethisduckhuntingclubhabitatsupportedlarge
CxtarsalispopulationsandwasthesitewhereSLE
viruswasfirstdetectedduring1990BySeptember
SLEviruswasfoundatallsitesalongtheSalton
Seaandnorthtosite10inadategrovealongthe
WhitewaterChanneljustsouthofthetownof
ThermalByOctoberSLEactivityhadbegunto
subsideandwasrestrictedtositesalongtheSalton
Seabutnowalsoincludedsite5inthetownof
Meccaandsite4inanadjacentcitrusgrape
plantationAsinglechickenseroconvertedtoSLE
atsite6inNovember

InsummaryWEEviruswasdetectedat14of
15sitesthroughoutmostofthesouthernCoachella
ValleywhileSLEviruswasconfmedto10sites
mostlyalongtheshoreoftheSaltonSeaand
WhitewaterChannelViruswasdetectedcompar
ativelyinfrequentlybytestingmosquitopools
Although16876Cxtarsalisweretestedin379pools
fromallsitesonly15poolsfromfivesiteswere



positiveforWEEvirusmuuminfectionrateper
1000MIR089andfourpoolsfromtwosites
werepositiveforSLEvirusMIR024 If

sentinelswerenotdeployedmosquitopoolswould
haveprovidedaverylimitedpictureofvirusactivity
intheCoachellaValleyduring1991

RelationshipofVirusActivitytoVector
AbundanceTheseasonalminimalinfectionrateof

WEEvirusper1000Cxtarsalistestedpersitewas
plottedasafunctionofthelogofabundancein
femalesperCOtrapnightWEEviruswasnot
detectedorinfectionrateswerelowwhenthe

geometricmeanoftrapcountsaveragedfewerthan
10ormorethan80femalespertrapnight
respectivelyToofewpoolswerepositiveforSLE
virusforasimilarevaluation

In contrast the percentage of WEE

seroconversionsfromJunetoOctoberincreased

significantlyasalinearfunctionofthelogofCx
tarsalisabundancer062df13P0013Only
chickensatsite13whichaveragedlessthan1
femalepertrapnightremainedseronegativefor
WEEvirusduring1991Asimilarrelationshipwas
observedforSLEvirusr064df13P001
exceptthattheminimalabundancethresholdfor
sentinelseroconversionwasabout5femalesper
COtrapnightMorestrikingthanforWEEvirus
theseroconversionratealsoappearedtodecrease
when Cx tarsalis abundance exceeded 80

femalestrapnightPreviousstudiesbyOlsonetal
1979delineatedabellshapedcurvetodescribe
therelationshipbetweenseroconversionratesin
sentinelchickensandCxtarsalisabundance
Decreasedtransmissiontobirdsatsiteswith

elevatedabundancewasattributedtoahigh
percentageofhostseekingfemalesbeingdiverted
fromcompetentaviantoincompetentmammalian
hostsDecreasedseroconversionratesatsiteswith

lowabundancewasattributedtotheentomological
inoculationratebeingtoolowtomaintain
transmission

A principal components analysis was

performedtogroupstudysiteswithsimilar
phenologiesofCxtarsalisabundanceBasedon
seasonalabundanceandtimeseriescorrelationsthe
15sitesweresegregatedintothreegroupsthat
roughlyfollowedasouthtonorthprogressionA
sites7and8Bsites16910and15andC
sites1114ThepatternsofCxtarsalisseasonality
delineatedthetemporalandspatialpatterns
observedforWEEandSLEvirusactivityFig2
SitesinGroupAtothesouthexhibitedamarked
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Figure 2 Culextarsalis abundance positive
mosquitopoolsandpercentageofserapositivefor
WEEandSLEvirusesduring1991atthe15study
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increaseinabundanceduringApriltoJune
AlthoughWEEviruswasfirstisolatedduringthis
periodmostpositivepoolsweredetectedonthe
falling edge of this abundance curve

SeroconversionsfollowedconcurrentlyforWEEand
SLEvirusesAbundanceatGroupBsitesexhibited
almostthemirrorimagewithfewfemalescollected
duringspringandsummerbutwithalargepeak
occurringduringfallinassociationwiththeflooding
ofduckhuntingclubpondsWEEseroconversions
weredetectedbeforemosquitoinfectionsandSLE
viruswasfirstdetectedalmosttwomonthsafter
WEEvirusFewCxtarsaliswerecollectedatthe
northernGroupCsites11to14andvirusactivity
was limited to a few late season WEE

seroconversions

Summary
BothWEEandSLEvirusactivitywere

initiatedalongtheSaltonSeainassociationwith
springincreasesinCrtarsalisandthenprogress
ivelyspreadwestwardalongtheshoreoftheSalton
SeaandnorthwardalongtheWhitewaterChannel
WEEviruswasactiveatlowervectorabundance
andwasmorewidelydistributedthanSLEvirus
HoweverincreasesinvirusactivityandCxtarsalis
abundancegenerallywereasynchronouswithtrans
missiondetectedafterthespringincreaseinCx
tarsalisabundanceatGroupAsitesandbeforethe
fallincreaseinabundanceatGroupBsites
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Sentinel chickens were more sensitive

indicatorsofvirusactivitythanwerepoolsofCx
tarsalismosquitoesCollectivelyourdataindicated
thatcarefullyselectedbestestimatesamplingsites
mayberepresentativeofvirusactivityoverrelatively
widespreadareas Howeverconsiderableeffort

mayberequiredtoidentifythesesamplingsites
whichcanvaryinsensitivityamongsequentialyears
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SWARMINGANDMATINGINANOPHELESFREEEBORNI

PRELIMINARYOBSERVATIONSANDMETHODSFORFIELDSTUDIES

BoazYuvalJosephWWekesaandRobertKWashino

Introduction

Thesuccessofgeneticcontrolprogramswill
ultimatelydependontheabilityofaltered
mosquitoes to mate succesfullywith target

populationsAsmanetal1981Reisen1985
Indeedbasedonthisrationalethesexualbiology
ofCulextarsalisCoquillettinCaliforniahasreceived
muchattentioninrecentyearsReisenetal1983
1985Knopetal1987PeloquinandAsman1988
Howeverdespitealargescalesterilemalerelease
in the midseventies targeted atAnopheles
albimanusWiedemannBreelandetal1974the
sexualbiologyofnewworldanophelineshasnot
beenstudied

Inthispaperwereportourinitialobservations
onswarmingbyAnophelesfreeborniAitkenand
describetechniqueswehavedevelopedoradapted
whichwebelievewillfacilitatequantitativestudies
ofanophelinereproductivebehavior

MaterialsandMethods

Mating Status ofMalesTo determine

whethermaleshadrecentlymatedweadaptedthe
techniquesdescribedbyLum1961forseveral
FloridamosquitoesandbyMahmoodandReisen
1982andMahmoodetal1986forAnopheles

DepartmentofEntomology
UniversityofCalifornia
DavisCalifornia95616

ABSTRACT

ThematingandswarmingbehaviorsofAnophelesfreeborniinthelaboratoryandin
Californiaricefieldswerestudiedtoprovideabasisforanalysingthesexualbiologyofthis
speciesMatinghistoriesofmalesweredeterminedbyrelyingontheappearanceofmale
accessoryglandsandprovidedtheabilitytocorrectlydistinguishbetweenmatedandunmated
malesApowerblowerDVacwasusedtosampleswarmingmosquitoesenablingusto
collectanaverageof232 336mosquitoesperminuteSwarmingactivityexposestheadult
populationduringawelldefinedperiodandinpredictablesiteswhichmaybeexploitedfor
controlmeasures
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stephensiListonandCulextritaenioryhnchusGiles
respectively Brieflythistechniquedependson
recognizingthechangeswhichoccurinthemale
reproductivesystemaftermatingMahmoodand
hercoworkersreliedonquantifyingtheamountof
spermatocystsavailableinthetestesaswellason
grosschangesintheaccessoryglandsCountingthe
spermatocystsisextremelyaccuratebuthasthe
drawbackofbeingtimeconsumingandnotsuitable
forprocessinglargenumbersoffieldcollected
mosquitoesInsteadwereliedontheappearance
oftheaccessoryglandswhichbecomedepletedafter
mating

Wetestedthismethodoncolonygrownmales
Singlevirginmaleswerecagedwithfivevirgin
femalesAfter24hoursfemalesweredissectedto
determinethenumberinseminatedMaleswere

thenassignedacodenumberandpresented
randomlytogetherwithvirginmales114daysold
tooneauthorwhowouldattempttodeterminetheir
matinghistory

SamplingSwarmsPreviousstudiesonswarms
havedependedoninsectnetsforsamplinga
strenuousmethodyieldingfewindividualsReisen
etal1983Marchand1984 Weuseda

commerciallyavailablepowerblowerDVacmodel



PB400EmanufacturedbyEchoIncOaklandIL
whichwasoutfittedwithavacuumattachement

Wefashionedcollectingcupsfrom12pintice
creamcartonswhichmaybereplacedinabout10
secondsThusweareabletotakediscretesamples
fromeitherindividualswarmsorgroupsofswarms

ResultsandDiscussion

MatingStatusofMales Inseminationsin

femalesconfinedwithvirginmalesweredetected
whentheageofmaleswasmorethantwodaysold
andbelow14daysNomalesinseminatedmore
thanthreefemalesina24hourperiodand60
inseminatedoneortwoOurexaminationofmale

accessoryglandsagreedwiththeobservationsof
MahmoodandReisen1982 Theglandsof
sexuallymaturevirginmalesarepackedwithdense
secretionsFig1AFollowingonecopulationthe
glandsbecomedepletedandaclearmargin
becomes apparent Fig 1B Afterthree

copulationsina24hourperiodtheglandsare
massivelydepletedFig1CWealsofoundthat
theaccessoryglandsofmalesallowed37daysof
restaftermatingrejuvenatetosomeextentbutare
stilldistinctfromthoseofunmatedmales

Of92malesexaminedintheblindstudy
Table1wemade88correctdeterminationsan
accuracyofover95 Weexaminedfieldcollected

malescollectedandfoundasdidReisenetal
1981thattheappearanceoftheiraccessoryglands
weresimilartothoseofthelaboratoryrearedmales
Fig2 Wethereforearenowcapableof
correlatingthematinghistoryofmalesinthefield
tootherphysiologicalandbehavioralparameters

ObservationsonSwarms Weobserved

swarmsnearricefieldsinSutterCountyCalifornia
Swarmingbegins510minutesaftersunsetand
ceases3035minuteslaterwhentwilightendsWe
observedspaceandmarkerswarmswhichformed
primarilynearthebanksofricefieldsoverthe
centerofserviceroadsneartreesorothersalient
markersTypicallyonetofivemaleswouldappear
andpatroltheswarmsitefiveminutesaftersunset
followingwhichmoremaleswouldjoinuntilatight
swarmwasformedMostswarmswerenohigher
than25metersthoughsomespaceswarmsformed
betweentreesashighas6metersContrarytothe
massivetopswarmsofPsorophoracolumbiaeDyar
andKnabseeninTexasricefieldsbyPeloquinand
Olson1985weestimatethatmostswarms
numberedfewerthan1000mosquitoes

Throughouttheirdurationfemalesapproached
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Table1Resultsofblindteststodeterminemating
historiesofAnfreebornimales

Age No

days dissected

1

2

4

5

6

7

8

9

1014

Totals

7

5

19

24

6

3

7

14

7

MatingHistory
DeterminedActual
Virgin Mated

77
55
910 89
56 1718
33 33

33
77
66 88
11 66

92 4345 4547
955 957

theswarmsandmatingcoupleswerefrequently
seentoleaveswarmsThoughNielsenandHaeger
1960doubtedthereproductivefunctionofthe
crepuscularswarmsformedbymostmosquito
speciesDownes1969studentsofoldworld
anophelineswarmsagreethatwhilecomposed
primarilyofmalesfemalesapproachswarmsand
arepromptlymatedQuarishi1965Reisenand
Aslamakhan1976Reisenetal1977Charlwood
andJones1980Marchand1984Ourobservations
concurwiththesepublishedreportsNevertheless
matingisnotneccesarilytheexclusivedomainof
swarmsandmaytakeplaceelsewhereundercertain
conditionsBakeretal1980Reisenetal1981
Knopetal1987WhetherthisisthecaseforAn
freebomiaswellremainstobeseen

SamplingfromSwarmsTheDVacprovedto
beanextremelyefficientsamplingtoolInitiallywe
useditwiththeenginesettohighrevolutions
Swarmsthatweresampleddisappearedfromview
onlytheirmincedremainsfoundinthecollecting
cageHenceforwardwesettheenginetoidleand
wereabletocollectintactmosquitoes We

employedtwosamplingmodesThefirstconsisted
ofsamplingseveraladjacentswarmsinalimited
periodoftimeandthesecondofsamplingone
swarmfrombasetotopuntilitdispersedUsing
thefirstmethodyieldedanaverageof232 336

mosquitoesperminutewhilesamplingasingle
swarmuntilitdispersedapproximately15seconds
yieldedanaverageof66 126mosquitoesper
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minute Thissamplingtoolwillenableusto
performquantitativestudieswhichrelyonlarge
samplesofswarmingmosquitoes

Manyswarmsformnexttoeachothersothat
literallythousandsofmalesareexposedforabrief
periodoftimeinarelativelywelldefinedarea
Thisexposuremaybeexploitedforcontrol
measuresIkeshojietal1985suggestedsound
trappingtocontrolmalesinswarmsoftwospecies
ofCulexOthermeasuressuchasULVspraying
oneveningswithmoderatewindmaybe
logisticallymoreeffective
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OBSERVATIONSONTHEBLOODFEEDINGBEHAVIOROFANOPHELES

FREEBORNANDCULEXTARSALISINCALIFORNIASCENTRALVALLEY

JosephWWekesaDebraALemenagerDeborahADritzBoazYuvalandRobertKWashino

DepartmentofEntomology
UniversityofCalifornia
DavisCalifornia95616

ABSTRACT

Seasonalvariationsinproportionsofbloodfedfemalesandbloodfeedingpreferencesof
AnfreebomiandCxtarsaliswereinvestigatedfromJunethroughSeptember1991in
CaliforniasCentralValleyThepercentageofbloodfedfemaleAnfreebomidecreased
graduallythroughthestudyperiodwhileCxtarsalisremainedrelativelyconstantoverthesame
periodAnophelesfreebornifedpredominantlyonmammalianhostscattle305 rabbit

245 pig166 horse106 andothermammals17 Culextarsalishada31blood

feedingratioofbirdstomammalspreferringPasseriformesbirds504 Multipleblood
feedingwasdetectedat18and11forAnfreebomiandCxtarsalisrespectively

Introduction

ThewesternmalariamosquitoAnopheles
freebomiAitkenandthewesternencephalitis
mosquito CulextarsalisCoquillett arepest
problemsandprovidepotentialthreatstohuman
andanimalhealthinCaliforniaCulextarsalisisa

primaryvectorofwesternequineencephalomyelitis
WEEandStLouisencephalitisSLEviruses
Reeves1990 Surveillanceeffortsforpotential
diseaseoutbreaksaredirectedtowardssampling
populationsofCxtarsalisandAnfreebomiBlood
feedinghabitsofAnfreeborniandCxtarsalishave
beenstudiedextensivelyforthreeandahalf
decadesinseveralCaliforniacountiesTempeliset
al1965TempelisandWashino1967Washinoand
Tempelis1967McHugh1989Reeves1990

Inthispaperwereportinitialobservationson
patternsofvectorhostcontactanddiscussthe
seasonalchangesinproportionsofbloodfed
femalesofAnfreeborniandCxtarsalisin
CaliforniasCentralValley

MaterialandMethods

MosquitoCollectionandSamplingSampling

1SutterYubaMosquitoAbatementDistrictPOBox726YubaCityCalifornia95992
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ofmosquitoeswasconductedfromJunethrough
September1991Restingmosquitoesweresampled
weeklyfromwalkinredboxesat18samplingsites
inSutterandYubaCountiesThenumberofblood

engorgedfemalescollectedwasrecordedandupto
25bloodfedfemalesofeachspeciesfromeach
studysitewerekeptinindividualcapsulesforblood
mealidentification

BloodMealIdentificationAbdomensof

bloodengorgedAnfreebomiandCxtarsaliswere
analyzedusingthemodifiedprecipitintestof
TempelisandLofy1963 Bloodmealsinitially
werescreenedwithgeneralantiseratobloodfrom
mammalsreptilesamphibiansandbirdsBlood
mealsreactingwithantimammalianserawere
testedagainstantiseraspecifictomammalian
orders primate marsupialia perissodactyla
lagomorpharodentiachiropteracarnivoraand
artiodactyla Bloodmealsreactingwithanti
carnivoraseraandantiarfiodactylaserawere
screenedbyfamilyspecificantiseraBloodmeals
positiveforcarnivoraweretestedagainstantisera
specific to canidae dogs felidae cats
procyonidaeraccoonsandmusterlidaeweasels



Bloodmealspositiveforartiodactylaweretested
againstantiseraspecifictobovidaecattlesuidae
pigsandcervidaedeer

Bloodmealsthatreactedwithantiaviansera

weretestedagainstantiseraspecifictoavian
ordersstrigiformescuculiformescolumbiformes
gruiformesanseriformesgalliformesciconiformes
falconiformescharadriiformespelicaniformesand
passeriformes

Results

ProportionsofBloodFedFemales The

proportionofbloodfedCrtarsalisfemalesmean
190 remainedrelativelyconstantthroughoutthe
seasonFig1Howevertheproportionofblood
fedAnfreebornifemalesmean205 wassignif
icantlyhigherinJuneandJulybutgradually
decreasedthroughAugustandSeptemberZ719
P001 Overallthemonthlybloodfedpro
portionsofAnfreeborniweresignificantlydifferent
betweeneachotherP005ExceptforJulyand
AugustP005themonthlyproportionsofblood
fedCr tarsalisfemalesdifferedsignificantly
betweeneachotherP005

Host SelectionAnophelesfreeborni fed

predominantlyonmammalianhosts82ofthe151
bloodmealstestedcattle305 rabbit245
pig166 andhorse106 Therestofthe

identifiedbloodmeals170 werefromdogdeer
androdent Fivebloodmeals33 wereof

mammalianoriginofwhichtwocouldnotbe
identifiedbeyondtheorderartiodactyla Three

humanbloodmealsandonepasserinebloodmeal
wereidentified Fourdoublefeedingswere
detected2cowhorse1rabbitcowand1
deerrabbit

Culextarsalishadamorecatholicblood

feedingpatterntakingbloodmealsbothfrombirds
andmammals Themostpreferredhostwas
passerinebirds504ofthe242positiveblood
mealsOtherbirdordersincludingpelicaniformes
galliformes ciconiformes falconiformes
strigiformesanseriformesandcharadriiformes
accountedfor185ofCttarsalisbloodmeals

Twentyone83 bloodmealswereofavian

originbutcouldnotbeidentifiedtoorderCattle
75 rabbit63 andothermammalianhosts

accountedfor207ofCctarsalisbloodmeals

Nohumanpositivebloodmealswereidentified
Three double feedings were detected 2

passeriformespelicaniformes and 1

passeriformescow
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Figure1Totalnumberscollectedabove
barsandseasonalpercentagesofblood
fedCttarsalisandAnfreebomifemales

Hostdeterminationswerenotmadefor6

39 Anfreebomiand1247 Crtarsalis

bloodmeals Fouroftheundeterminedblood

mealscausedhemastixMilesIncElkhartINto
producegreencoloraquantitativeindicationof
adequateantigenforreactionwithhomologous
antiseraFourteenofthenonreactingbloodmeals
causedhemastixtoproduceacolorrangingfrom
lightgreentoyellowsuggestiveofinsufficient
antigentogiveareadableresponse

Discussion

IngeneralthepercentageofbloodfedAn
freebomifemalesdecreasedgraduallythroughout
thestudyseasonSimilarobservationsweremade
byMcHugh1989AccordingtoBaileyandGieke
1968andFreeborn1932populationsofadult
AnfreebomiintheSacramentoValleyreachpeak
abundanceinAugustandSeptember Inearly
Septemberthereisashiftfromtheemergenceof
gonoactivefemalestofemalesdestinedfordiapause
Thesediapausingfemalescanbedistinguishedby
extensivefatbodydevelopmentimmatureovaries
andareforthemostpartnonbloodfeeding
Washino1970 Thusasrecruitmentofblood



feedingfemalesdecreasestherewasaconcurrent
decreaseinthepercentageofbloodfedmosquitoes
collectedfromredboxes

CulextarsalisreachpeakabundanceinJuly
andAugustReeves1990amonthearlierthanAn
freebomiBaileyandGieke1968Theconcurrent
decreaseinrecruitmentofgonoactivebloodseeking
femalesandgeneraldeclineofCxtarsalis
populationinlatesummermayprobablymaintain
aconstantpercentageofbloodfeedingcohort
Furthermorecontinuedaccumulationoflipidsby
diapausingfemalesSchaeferetal1971may
suggestaconstanthostseekingbehaviorofCx
tarsalisintoearlyfall

InthisstudyAnfreebornifedonmammals
especiallybovidsrabbitshorsesandpigsThisis
consistentwiththefindingsofWashinoand
Tempelis1967butnotwithMcHugh1989who
foundrabbitsamongtheleastpreferredhosts

Themammalianavianratioof31observedfor

Cxtarsalisinthisstudywasconsistentwithresults
ofTempelisetal1965inKernCountyand
TempelisandWashino1967intheSacramento
ValleyCulextarsalisfedmoreonPasseriformes
thanotherbirds Mammalianhostsrepresented
only207ofCxtarsalisbloodmealswithbovids
andrabbitsbeingthemostcommonmammals
Howevertowhatextentthispatternreflectsthe
innatehostpreferenceofCxtarsalisorthefaunal
compositionofthearearemainstobedetermined

Feedingrateonhumanswassurprisinglowfor
bothAnfreeborniandCrtarsalisespeciallysofor
the formerAnophelesfreebomi bites man

aggressivelywheneverencounteredWashinoand
Tempelis1967Ourresultsreflecttheruralnature
ofoursamplingsiteswherehumanpopulationis
sparseandwherewildanddomesticbirdsand
mammalsaremoreaccessible

Multiplebloodfeedingwasdetectedin18
and11 ofAnfreeborniandCrtarsalisblood
mealstestedThetestingprotocolresultedinan
inabilitytodetectsomedoublebloodfeeding
WashinoandTempelis1983Forinstanceblood
mealsfrombirdsthatareinthesameordercould

notbedetectedNovelprotocolswillbeusedto
determinemultiplefeedingparticularlycryptic
bloodmealsamongfieldpopulationsofAn
freeborniandCrtarsalis
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TEMPORALOVIPOSITIONPATTERNSINCULEXMOSQUITOES

INHABITINGMANAGEDMARSHECOSYSTEMS

JeffreyWBeehlerandMirSMulla

Innaturalbreedingsitesmosquitolarvaeare
notdispersedrandomlybutarefoundinaclumped
distribution Abioticandbioticfactorssuchas

nutrientlevelspresenceorabsenceofvegetation
waterdepthandsurfaceareaofthewaterall
influencethedistributionoflarvaeItishypoth
esizedthatamajorcomponentofthisdistributional
patternisatemporalfactorthelengthoftime
duringwhichahabitathasbeenflooded High
populationsofmosquitolarvaearefound710days
followingthefloodingofamosquitohabitatthen
populationsbegintodeclinesubstantially23weeks
thereafterMulla1990hashypothesizedthatthis
reductioncouldbeduetofourfactors1an
increaseintheregulatoryforceofpredators2a
decreaseinattractivenessofhabitattoovipositing
mosquitoes3acombinationoffactors1and2or
4thedepletionofthefoodsupply

Inthisstudywedeterminedthetemporal
profileofthehabitatwatersasrelatedtothe
ovipositionbehaviorofCulexquinquefasciatusSay

InthePradoBasina3400hectareflood
controlbasininRiversideCountyCalifornia
approximately240hectaresoflandwerefloodedby
fourduckhuntingcluboperationsinthefallof1991
toprovidewaterfowlhabitatDuetothelimited
availabilityofwaterfromtheSantaAnaRiver
watershedsourcesin1991duckhuntingclubponds
inthebasinwerefloodedsequentiallyAsaresult
ofthisfloodingstrategyonanydateduringthis
studytherewerepondswhichwerefloodedfor
differentdurations Thesepondsprovidedideal
conditionsstudyingthetemporallarvaldistribution
ofCrquinquefasciatusCulexstigmatosomaDyar
andCulextarsalisCoquillettThegroupofponds
whichwerefloodedmostrecentlysupported
substantiallyhigherlevelsoflarvalpopulationsthan
didpondswhichwerefloodedforlongerperiods

Inordertoassesstheimportanceofdiffer

DepartmentofEntomology
UniversityofCalifornia

RiversideCalifornia92521
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entialovipositioninthedistributionoflarvaewater
samplesforthesestudiesweretakenfromduck
huntingclubpondsinthePradoBasinwhichhad
beenfloodedfordifferenttimeperiods These

sampleswerereturnedtothelaboratoryfiltered
throughfilterpaperWhatmanQualitativeand
storedat3Cuntiltheycouldbeusedin
ovipositionalexperiments Allexperimentswere
conductedwithinfourdaysofwatercollectionto
minimizemicrobialdegradationofthesamples

Inthefirstexperimentwatersamplesfrom
pondswhichhadbeenfloodedforsixweekswere
comparedforattractancytoadistilledwater
control Experimentswereconductedinsix
23x23x32cmcageswhichwereplacedina
photoperiodicallycontrolledlaboratoryinsectary
14L10Dincludinga2houreveningtwilight
periodEachcagecontainedtworandomlyplaced
waxedpapercups5cmdeepx75cmdiameter
onecupcontaining80mlofwaterfromthepond
whichhadbeenfloodedforsixweeksandtheother

adistilledwatercontrolTwentylaboratoryreared
gravidCxquinquefasciatusfemaleswereplacedin
eachcageandgivenonenighttoovipositThenext
morningeggraftswerecounteddatasquareroot
transformedandapairedttestwasusedto
determinetheeffectofthepondwateronthe
ovipositionbehaviorofthetestmosquitoesInsix
replicatesofthesixcageassaythewatersfrom
PradoBasinpondswhichhadbeenfloodedforsix
weeksreceivedameanof96eggraftspercup
whilethecontrolcupsreceivedameanof17egg
raftspercup Pairedttestsconfirmedthatthe

watertakenfrompondsfloodedforsixweekswas
significantlymoreattractiveP001thanthe
distilledwatercontrols

Inthesecondexperimentwatersamplestaken
frompondswhichhadbeenfloodedforlessthan
oneweekwerecomparedtodistilledwatercontrols



usingsixreplicatesofthesixcageassaydescribed
aboveWatersamplestakenfrompondswhichhad
beenfloodedlessthanoneweekreceivedameanof

85eggraftspercupwhilethedistilledwater
controlsreceivedameanof03eggraftspercup
Pairedttestsagainconfirmedthatthewatertaken
fromPradoBasinpondswasmoreattractive
P0025toovipositingCxquinquefasciatus
femalesthanwasthedistilledwatercontrols

Inthefmalandmostimportantexperiment
watersamplesfrompondswhichhadbeenflooded
forlessthanoneweekwerecomparedforoviposit
ionalattractancytowatersamplesfromponds
whichhadbeenfloodedforsixweeks The

experimentwasreplicatedsixtimesusingsixcages
perreplicateandfollowingtheprotocoldescribed
aboveWatersamplestakenfrompondswhichhad
beenfloodedforsixweeksreceivedameanof1egg
raftpercupwhilewatersamplestakenfromponds
whichwerefloodedlessthanoneweekreceiveda

meanof129eggraftspercup Pairedttests

confirmedthatthewatersamplesfrompondswhich
hadbeenfloodedforlessthanoneweekweremore

attractiveP001toovipositingCrquinque
fasciatusfemalesthanwerewatersamplestaken
frompondswhichhadbeenfloodedforsixweeks

Thesedatasupporttheconclusionthatthe
watersthemselvesfrommanagedmarshecosystems
arenotstaticintheirattractancytoovipositingCr
quinquefasciatusThemarshwatershaveadynamic
attractancyprofilebeingmostattractivesoonafter
floodinganddecreasingthereafterThisdynamic
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attractancymayprovetobeamajorfactorinthe
contagiousdistributionofCulexlarvaeintemporary
habitatsAweakattractantshowsmoreattractancy
whencomparedtoalessattractivematerialthan
whencomparedtoahighlyattractivematerial
whereitshowslittleornoattractantactivityWater
samplestakenfrompondswhichhadbeenflooded
forsixweekswerehighlyattractivetoovipositing
Cxquinquefasciatuswhencomparedtodistilled
watercontrolsbutwhencomparedtowaterstaken
fromadjacentpondswhichhadbeenfloodedfor
lessthanoneweekthisapparentlyattractivewater
attractedfewovipositingfemales Twochoice

laboratoryovipositiontestsifnotconsideredina
broadcontextwhichincorporatesfactorswhichare
commonlyencounteredinthefieldmayleadto
spuriousecologicalassumptions
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CALIFORNIASEROGROUPVIRUSSTUDIESINCALIFORNIAIN1991

BruceFEldridgeJamesLHardyWilliamCReeves

CharlesFFulhorstSallyBPresserandLauraDKramer

Introduction

WecontinuedourstudyofCaliforniaCAL
serogroupvirusesinCaliforniain1991 Studies

tookplaceintwodistinctlydifferentecosystems
highmountainregionsoftheSierraNevadaand
CascadeRangesmostlyatelevationsabove6000
feetandcoastalsaltmarshesOurpreviousstudies
haveshownthatJamestownCanyonJCvirusis
endemicinalpineareasoftheformerhabitat
Campbelletal1991Eldridgeetal1989and
thataCaliforniaencephalitislikeCElikevirusis
presentinatleastonesaltmarshhabitatMorro
BayEldridgeetal1991 Sinceourprevious
isolationsofbothJCvirusandtheCElikevirus

camefromonlyafewsiteswesoughttolearn
whethertheseviruseswererestrictedindistribution
orifmoreextensivesamplingwouldshowabroader
distribution Inadditiontofieldstudieswe
continuedourexperimentalmosquitotransmission
studiestodeterminethevectorcompetenceof
variousCaliforniamosquitospeciesforCAL
serogroupvirusesThisreportdiscussessomeof
theresultsofbothfieldandlaboratorystudies

HighMountainStudies
In1991wecollectedandtestedover30000

mosquitoes700poolsforvirusinfectionOver
onethirdoftheentirecollectionconsistedofone

speciesAedestahoensisDyar13919mosquitoesin
294poolsThisspeciespreviouslywascalledAedes
communisDyarinCaliforniabutarecentpaperby
BrustandMunstermann1992demonstratedthat
inCaliforniaAetahoensisaspeciesdescribedby
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Dyar1916fromFallenLeafLakeCaliforniais
themostcommonspeciesintheAedescommunis
complex Otherspeciestestedinsignificant
numbersincludedAedeshexodontusDyar6163in
141poolsAedescataphyllaDyar2768in65
poolsAedesincrepitusDyar2892in66pools
andAedesnevadensisChapmanandBarr3295in
68poolsCaliforniacollectionswerefromSierra
AlpineTulareElDoradoPlumasandTuolumne
CountiesAllcollectionsofAenevadensiswere

fromtheCascadeRangeinOregon Our

preliminarydatasuggestthatthismemberofthe
AecommuniscomplexdoesnotoccurinCalifornia

TenJCvirusisolatesweremadefromthese

collectionsSixisolateswerefromAlpineCountyin
theHopeValleyareaaregionwhichhasyielded
manyJCisolatesinpastyearsOneisolatewas
fromTulareCountyintheBigMeadowarea
adjacenttoKingsCanyonNationalParkThree
isolateswerefrommosquitoescollectedintheGold
LakeareaofSierraCounty BoththeTulare

CountyandSierraCountyisolatesofJCvirus
representthefirstsuchisolatesfromthosecounties
AllbuttwoisolateswerefromAetahoensisThis

speciescontinuestolooklikethepredominant
invertebratehostandvectorforJCvirusin

CaliforniaWealsoobtainedsingleisolatesfrom
AecataphyllaandAehexodontus

Adequatesamplingofgeographicregionsand
ofdifferentsnowpoolAedesspeciesremainsan
importantfutureobjective Virusisolationrates

continuetorangebetween11000and16000per
year Thusifyouwishtoruleoutaparticular



speciesasavectoranadequatesamplewouldbeat
least10000individualmosquitoes Giventhe

difficultiesofcollectingandprocessingsnowpool
Aedesmosquitoessuchasampleisnoteasyto
obtainforeachspeciesThequestionofsampling
adequacy also pertains to geographical
representation Ourpreviousfailuretodetect
virusinfectedmosquitoesoutsideofAlpineCounty
probablywasduetoundersamplingofotherareas

CoastalSaltMarshStudies

In1991wetestedover40000mosquitoes
fromcoastalsaltmarshhabitatsOverhalfwere

collectedfromtheMorroBayareaofSanLuis
ObispoCountyOthercountiesrepresentedinthe
collectionswereAlamedaContraCostaLos
AngelesMarinMontereyOrangeSanMateoand
VenturaThecollectionsconsistedofapproximately
twothirdsofAedesdorsalisMeigenandonethird
AedessquamigerCoquillettWealsotestedabout
3000CulisetainomataWilliston TheAe

squamigercollectionsfromMorroBayyieldedfive
moreisolatesoftheCElikeviruswhichwehad
isolatedin1989 Thequestionsofadequacyof
sampling from various geographical regions
discussedaboveapplyhereaswellBeforewecan
drawanyconclusionsaboutthegeographical
distributionofthisviruswemusttestmanymore
samplesofAesquamigerfrombothnorthernand
southernCaliforniahabitats Inadditionto

extensivemosquitosamplesmanybloodsamples
fromhorsesdeercattledogsrodentsrabbitsand
peoplehavebeenobtainedfromtheMorroBay
area Theseseraarenowbeingtestedfor
antibodiestoarbovirusesDatafromthesetests

allowusestimatethepublichealthimportanceof
thisvirusintheMorroBayareaandalsowill
suggestwhichspeciesmayserveassentinelanimals
todeterminethedistributionofthisviruselsewhere

Interestinglywefailedtoisolate anyCAL
serogroupvirusesfromthemanyAedorsalistested
althoughonestillunidentifiedviruswasisolated
fromthisspecieswhichisunrelatedtotheAe
squamigervirus

VectorCompetenceStudies
Wehavecompletedthefirstroundof

laboratoryvectorcompetencetestingofseveral
CaliforniamosquitospeciesfortheCElikevirus
fromMorroBay Aedessquamigerishighly
susceptibletoinfectionwiththeCElikevirusand
isaveryefficienttransmitterAedesdorsalisalsois
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highlysusceptibletoinfectionbutisaninefficient
vectorCulisetainomatatransmittedthevirusata

lowratefollowingperoralinfectionAnumberof
otherspeciesincludingcoastalpopulationsofAe
increpitusAedesmelanimonDyarandAetahoensis
didnottransmitthevirusafterperoralinfection

Wehaveinvestigatedseveralhumancentral
nervoussystemdiseasecasesfromcoastaland
mountainareasInallinstancescausesotherthan
mosquitoborneviruseshavebeenimplicatedorwe
failedtoobtainadequateserumsamplesfortesting

FutureStudies

Considerableworkliesaheadifweareto

predicttheoccurrenceofendemicareasforCAL
serogroupvirusesandestimatethepublichealth
importanceofthesevirusesFieldandlaboratory
studieshavedemonstratedthereisconsiderable

variationinvectorcapacityamongevenclosely
relatedmosquitospeciesforCALserogroupviruses
andtherealsoisvariationinvectorabilitywithin
different populations of a single species
Complicatingthepictureisthefactthatthe
taxonomiesofmosquitospeciesweareinterestedin
havenotbeenstudiedextensivelyIneveryinstance
wherewehavelookedcarefullyatgenetic
populationstructurewehaveuncoveredpatternsof
geneticisolationInthecaseofAeincrepitusthe
isolationissopronouncedthatweareinthe
processofdescribingtwonewCaliforniaspeciesin
thecomplexInterestinglythesepopulationsalso
varysignificantlyintheirsusceptibilitytoinfection
withtheCElikevirus Ourresultsagreewith
researchdoneonCALserogroupvirusesdone
elsewhere Heardetal1991testedMichigan
populationsofAedesprovocansWalkerfortheir
vectorcompetenceforanIndianaisolateofJCvirus
andfoundthatthispopulationwouldnottransmit
thevirusatallinspiteofthefactthatJCvirushad
beenrepeatedlyisolatedfromthisspeciesin
MichiganWhentheyrepeatedthetestsusinga
strainofJCfromMichiganhowevertheyfoundthe
speciestobeanefficientvectorDrPaulGrimstad
personalcommunicationTheseresultsandours
underscoretheabsolutenecessityforaccurate
identificationofmosquitosamplesandthegenetic
characterizationofmosquitopopulations These

tasksshouldoccupysignificanttimeinthecoming
years
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DISPERSALANDLONGEVITYOFAEDESCATAPHYLLAAND

AEDESTAHOENSISINTHESIERRANEVADAMOUNTAINSOFCALIFORNIA

DeborahADritzandRobertKWashino

Theflightrangeanddirectionoftwo
significantpestspeciesofsnowpoolAedeswere
investigatedtodetermineifadultimmigrationfrom
outsidecontroldistrictboundarieswascontributing
tomanagementdifficulties Amarkrelease

recapturetrialwasconductedinElDoradoCounty
using15CObaitedCDCtrapsarrangedtocover
severalpotentialflywaysincludingatransectfrom
anundevelopedareaintoahousingsubdivision

Atotalof13186mosquitoeswasmarkedand
releasedofwhich9705wereAedescataphylla
Dyarand3481wereAedestahoensisDyar
Duringtherecaptureperiod18172oftheAe
cataphyllaand176611oftheAetahoensis
wererecapturedLongevityofAecataphyllaand
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UniversityofCalifornia
DavisCalifornia95616
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Aetahoensiswas31and37daysrespectively
Dailysurvivorshipestimatesusinglinearregression
were091RP001and089R 051

P001respectively
Aedescataphyllawasfoundtotravel20km

andreachedthatpointeightdaysafterreleasewhile
Aetahoensisflewatleast23kmtoourterminal

trapinfivedaysResultsofpreferredflywayswere
inconclusivebutthemajorityofthemosquitoes
dispersedfromthenaturalareatowardthehousing
development Resultsindicatethatdistanceand

directionofadultflightwillhavetobeconsidered
inestablishingboundariesforeffectivemosquito
controlinalpineenvironments
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THEFIRSTRECORDOFBORRELIABURGDORFERIFROMATICK

IXODESPACIFICUSINSOUTHERNCALIFORNIA

JamesPWebbCarrieLFogartyStephenGBennettTinaJSmith

AllysonReinigandMinooBMadon

FollowingtheoutlinedprotocolforaBorrelia
burgdorferiJohnsonSchmidHydeSteigerwaltand
BrennersurveillancesystemaspresentedbyWebb
etal1990asmallmammalsweretrappedusing
Shermanlivetrapsin1991inWoodCanyon
Laguna Beach Skeet Club Canyon San
ClementeTonnerCanyonBreaandElMorro
CanyonCrystalCoveStateParkSerafrom121
cricetid rodents Peromyscus Neotoma and

Reithrodontomyssppandfourheteromyidrodents
ChaetodipussppwereanalyzedusingIndirect
FluorescentAntibodyIFAtechniques On

February5and61991cricetidrodentswere
collectedinSkeetClubCanyonandWoodCanyon
andtheseraweretestedinthelaboratoryon
February6and7 TwomicePeromyscus
maniculatusfromSkeetClubCanyonandtwomice
PmaniculatusPeromyscuscalifornicusfrom
WoodCanyonyieldedpositiveantibodytiters132
toBorreliaburgdorferiantigen

AspertheBburgdorferisurveillanceprotocol
Webbetal1990atickcollectiontripsweremade
onFebruary19and20atWoodCanyonandSkeet
ClubCanyonIxodespacificusCooleyandKohls
tickswerecollectedbyflaggingatbothsitesandthe
tickspecimensweretestedinthelaboratorywith
darkfieldmicroscopyandDirectFluorescent
AntibodyDFAtechniquesDuring1991atotal
of147specimensofIpacificuswastestedfor
spirochetesOneofthe20Ipacificusspecimens
flaggedatSkeetClubCanyonSanClementesee
Fig1onFebruary20yieldedpositiveresultsfor
spirochetesusingdarkfieldmicroscopyCulturesof

OrangeCountyVectorControlDistrict
POBox87

SantaAnaCalifornia92702

1

EnvironmentalManagementBranchCaliforniaDepartmentofHealthServices2151EastDStreetSuite218BOntario
California91764
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609194

thespirochetesweremadeinBSKIIanda
subculturewassentandreceivedApril5tothe
StateofCaliforniaMicrobialDiseaseLaboratory
BerkeleyConfirmationbytheStateoftheBorrelia
burgdorferiidentificationwasmadeonApril26

ThisisolationofBburgdorferifromIxodes
pacificusrepresentsthefirstStateconfirmedreport
oftheLymediseasespirochetefromsouthern
California OtherpreliminaryinformationofB
burgdorferiisolatesfromticksincludesareportfrom
KernCountynearFtTejonStateParkpers
communPAGilliesEMBCalifDeptHealth
ServicesandareportfromSanBernardinoCounty
nearRanchoCucamongaperscommunJR
CloverEMBCalifDeptHealthServices
AnotherreportincludesaBburgdorferirecovery
fromawoodratcollectedinSanBernardino
Countypers commun RN Brown UC

BerkeleyFurtherthesediscoveriessuggestthat
thehumanhorseanddogpopulationsofsouthern
CaliforniaareatahigherriskofcontractingLyme
Borreliosisthanpreviouslythought

Itseemslikelythatwithinthenextseveral
yearsmoredocumentedevidencewillbegenerated
todemonstratethatBburgdorferidistributionis
congruentwiththeknowndistributionofIxodes
pacificuswithinCaliforniaFig2Inadditionto
theIpacificusgeographicaldistributionandhabitat
preferencestherangeofhostsforeachlifestageis
alsoimportantinassessingpathogenvectorhost
factorsintheLymediseasetransmissioncycle
Table1

Alsoofgreatimportancearethepathogen



Ixodespacificusrecords

Borreliaburgdorferiisolate1pacificus

UO0UnincorporatedOrangeCounty

Figure1IxodespacificuscollectionrecordsinOrangeCountyincludingthesiteofanisolation
ofBorreliaburgdorferifromasingleIpacificus

vectorhostinteractionsintheenzootictransmission
cycle Threeixodidspeciesseemtobevalid
candidatesformaintainingthespreadofB
burgdorferienzooticallyinCalifornia Ixodes

spinipalpisHadwenandNuttallTable2and
DermacentoroccidentalisMarxTable3seemtobe
thebestchoicesaslikelyenzooticvectorsforB
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burgdorferibecauseoftheirbroadbasehostrange
foradultandsubadultticks Ixodesneotomae

Table4seemstheleastlikelybecausesubadults
andadultsarefoundonlyonNeotomafuscipes
Furthermorepreliminaryhostparasiteinformation
fromLosAngelesCountyperscommunGVan
GordonLACoHealthDeptandOrange



Figure2DistributionofIxodespacificusinCaliforniaafterFurmanand
Loomis1984

CountyindicatenorecordsofIneotomaeoneither
NfuscipesorNeotomalepidaOtherectoparasites
egfleaslicemitesendemictothemammalian
hostsforIpacificusmayalsoplayaroleinthe
enzootictransmissionofBburgdorferispirochetes
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Table1MammalianhostsforIxodespacificusin
California

MammalianHost

Chaetodipusfallax
Dipodomysagilis
Dipodomyscalifomicus
Didelphismarsupialis
Lepuscalifomicus
Microtuscalifomicus
Microtustownsendi

Neotomafuscipes
Neotomalepida
Odocoileushemionus

Peromyscusboylii
Peromyscuscalifomicus
Peromyscusmaniculatus
Peromyscustruei
Reithrodontomysmegalotis
Scapanuslatimanus
Sylvilagusauduboni
1Webbetal1990b
2LaneandBrown1991
3FurmanandLoomis1984

Chaetodipusfallax
Lepuscalifomicus
Microtuscalifomicus
Neotomafuscipes
Neotomalepida
Odocoileushemionus

Peromyscuscalifomicus
Peromyscuseremicus
Peromyscusmaniculatus
Peromyscustruei
Reithrodontomysmegalotis
Sylvilagusauduboni
1OCVCDunpublisheddata
2Lane1990
3LaneandBrown1991
4FurmanandLoomis1984

Ixodespacificus
LarvaNymphAdult

X

X

X

X

X

Table3 MammalianhostsforDennacentor
occidentalisinCalifornia

Demiacentoroccidentalis

MammalianHost LarvaNymphAdult

X X

X

X X X

X X X

X X

X X X

X X

X

X X

X X

X

X

Table2MammalianhostsforIxodesspinipalpisin
California

Ixodesspinipalpis
MammalianHost LarvaNymphAdult

Chaetodipusfallax
Chaetodipusformosus
Lepuscalifomicus
Microtuscalifomicus
Neotomafuscipes
Neotomalepida
Notiosorexcrawfordi
Peromyscuscalifomicus
Peromyscuseremicus
Peromyscusmaniculatus
Reithrodontomysmegalotis
Sylvilagusauduboni
Sylvilagusbachmani

1
OCVCDunpublisheddata

2FurmanandLoomis1984
3LaneandBrown1991
4Lane1990

Table4MammalianhostsforIxodesneotomaein
California

MammalianHost LarvaNymphAdult

Lepuscalifomicus
Neotomafuscipes
Neotomalepida
Sylvilagusauduboni
Sylvilagusbachmani
Urocyoncinereoargenteus
1FurmanandLoomis1984

2LaneandBrown1991
X 3Lane1990
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X

X

X

X

X X

X X

X

X

X X

Ixodesneotomae
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TICKECOLOGYATWILLOWCREEKSTATEPARK

Introduction

Lymeborreliosisispresentlythemostcommon
vectorbornediseaseintheUnitedStates In

westernNorthAmericathediseaseisvectored

almostexclusivelybythewesternblackleggedtick
IxodespacificusCoolyandKohlsIxodespacificus
occursin54of58countiesofCalifornia The

Californiapopulationisscatteredonthewestern
slopesoftheSierraNevadaMountainsandonboth
theeasternandwesternslopesoftheCoastRange
beingseparatedbythedrySacramentoandSan
JoaquinValleysItoccursinthenortherncoastal
andSierraNevadacountiesandisbyfarmost
abundantinthenorthwesternportionofthestate
WiththerecentincreaseofLymediseasecasesin
Californiatherehasbeenaneedforfield
investigatorstoclearlydefineIpacificushabitat
preferencesandhostseekingbehaviorthroughout
itsrangetodelineaterisk

Ixodespacificuspopulationsoccuronthe
easternedgeofSacramentoCountyinrelatively
protectedriparianhabitatsTwogeneralregions
existtheuppereasternportionoftheCosumnes
RiverandtheeasternportionoftheAmerican
RiverfromFolsomLaketoRanchoCordovaThe

densityofthistickdecreasesprogressivelyasone
travelsfromeasttowestThemostabundantly

StanAWright

SacramentoYoloMosquitoandVectorControlDistrict
1650SilicaAvenue

SacramentoCalifornia95815

ABSTRACT

Ecologicalanddistributionalrelationshipsofthreespeciesofhardtickwereinvestigated
ataLymeborreliosispositivesiteinSacramentoCountyLarvalandnymphaltickswere
collectedbytrappingmammalsandlizardsBirdsandotherreptileswerealsoinspectedfor
immatureticksTickassociationswithfloralcommunitieshabitatselectionandclimatological
effectswereobservedThethreetickpopulationsatthissitehavedifferentpeakabundance
andfloralcommunitypreferencesBlackratswoodratsandwhitefootedmicewerehostsfor
larvalandnymphalwesternblackleggedtickswhilebirdsandreptilesdidnotseemtobe
significanthostsFinallyobservationsweremadeoftickdielmovementquestingaggregation
andclusteringbehavior
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populatedsitesoccuraroundLakeNatomajust
belowthecityofFolsom Thisareawasfirst

inspectedbyJBradleyoftheStateDepartmentof
HealthServicesinApril1990 Ofthe101L

pacificusshecollectedfromWillowCreekState
ParkonthesouthernshoreofLakeNatomasixof
ninepoolswereconfirmedpositiveforBorrelia
burgdorferiJohnsonSchmidHydeSteigerwaltand
BrennerCDHSEMBUnpublRecords1991
TheisolationwasthefirstinSacramentoCounty
andpromptedthisinvestigationattheWillowCreek
siteImportantsitecharacteristicsinclude1an
established rodent and deer population 2
occurrenceofseveralhardtickspecies3
vegetationdiversityconsistingofseveraldifferent
floralcommunities4undisturbedsitesrepresenting
anaturalsettingand5humanactivitysuggesting
thepotentialforvectorbornediseasetransmission

Thepurposeofthisinvestigationwastoobtain
anunderstandingoftheecologyandbehaviorof
tickspeciesoccurringintheparkespeciallythatof
IpacificusThiswasdonebyweeklyobservations
andmeasurementsofbioticandabioticfactorsthat

mayinfluencethesespecies Plantandanimal

specieswithinthecommunitywereidentifiedand
inventoriedtoestablishanydistinctassociations
betweenthemandtheaforementionedticksAn



ultimategoalwastoclearlydefinetheconditionsof
acentralsierranhabitatwhereIpacificusandB
burgdorfericoexist

MaterialsandMethods

WillowCreekStateParkisan80acreday
userecreationsitelocatedwithintheFolsomLake
StateRecreationAreaLakeNatomaUnit
WillowCreekisapermanentstreamontheeastern
borderofSacramentoCountyoriginatinginthe
SierraNevadafoothillsandenteringtheAmerican
RiverattheparksiteTheparkisarhomboid
shapedparcelborderedbyWillowCreekonthe
easttheAmericanRiveronthenorthFolsom
Boulevardalongthesouthwiththewesternportion
taperingtowardHighway50 LakeNatomais

createdbytheimpoundmentoftheAmericanRiver
attheNimbusDamandisapostlakereservoirfor
FolsomLakeTheParkis25km15miwestof
theFolsomCitylimitsand74km45midown
riverfromFolsomDam

ThesiteexistswithintheFolsomquadrangle
T9NR7ES11Theelevationrangesfrom126
atthelakeshoreto150attheupperterraceAt
thesouthwestendoftheparksteepcliffsoccur
alongtheAmericanRiver

Theclimateismediterraneancharacterizedby
mildwinterswetspringsandhotdrysummers
Theaverageannualrainfallisabout20incheswith
99ofthisfallinginwinterandearlyspring
Anonymous1991Betweenrainstormsathick
lowlayingfogusuallyoccurs Apredominantly
southwindaffectstheupperterraceslopeswhile
thelowerareasarewindfreeandarecomprisedof
vegetationthatisassociatedwithwetterplant
communitiesNorthfacingslopesdonotreceive
directsunlightHumidityisgreateronthenorth
facingslopesaresultofdirectcontactwiththevast
watersofLakeNatomaandtheprotectionfrom
windTheseareassupporttherichestriparianflora
andthickestoakforestswhiletheuplandareas
havethedryergrasslandsandchaparral

Fivefloralcommunitieswereidentifiedat

WillowCreekStatePark Theyare1open
grassland2chaparral3foothillwoodland4
riparianwoodlandand5wetlandperscommun
FHrusaUCDArboretum

Climatologicaldatawerecollectedatthesame
timeeachweekjustpriortodragging All

measurementswerethereforetakenjustafter
sunrise and probably represent the coldest

temperatureandhighesthumiditiesfortheday
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Ambientairandsoiltemperaturerelativehumidity
winddirectionandweatherweregatheredand
recordedHumiditymeasurementsweretakenat
groundlevelusingaQualimetrics5245battery
poweredpsychrometerandatthreefeetusinga
WekslerslingpsychrometerReadingsweretaken
ineachfloralcommunityTemperaturemeasure
mentsweremadewitha5stainlesssteeltemper
atureprobewindvelocitywasdeterminedusinga
Dwyerwindmeterandprecipitationandphoto
periodinformationwerecollectedfromtheNational
WeatherServiceOfficeinSacramento

Thedragroutewhichpassedthrougheach
typeoffloralcommunityfollowedtheroadsand
footpathsthroughthepark Theroutehada

combinedlengthof367km23miTheroute
wasfollowedatthesametimeeachmorningfor65
consecutiveweeksandthefoliageflaggedwitha
standardonemetersquarecottonflannelcloth
Thecollectionperiodlastedfromtwotothree
hours Tickswerecollectedfromtheflagor
directlyfromfoliage

Mammaltrapsweresettwiceamonthat
establishedstationsalongthedragrouteAteach
stationtwo3x35x9aluminumShermantraps
andone16x5x5wireNationaltrapwereset
within20feetofeachotherWholegrainwith
molasseswasusedtobaittheShermantrapsand
peanutbutterwithwholegrainwasusedtobaitthe
NationaltrapsAtotalof45trapswassetinthe
eveningandrecollectedmidmorning1000AM
thefollowingdayThecapturedmammalswere
anesthetizedwithethyletherandthencarefully
combedfreeoffleasmitesandlice Tick

collectionwasdonebyvisualandtactileinspection
oftheanimalswiththeearsfaceandaxialareas
beinggiventhegreatestattention Tickswere

removedwithforcepsandplacedinlabeled
containersforlateridentification Afterthe

combingandinspectionthemammalsweresexed
weighedmeasuredandeartaggedSerumsamples
weretakenfrommammalsviacardiacpuncture
Subsequentlyallanimalswerereleasedattheir
collectionsite

Onceaweekbirdswerecollectedbya
modifiedAustraliancrowtrapdesignedafterDr
JAGruwellOrangeCountyVectorControl
DistrictInitiallythe6x6x4walkintrapbaited
withmixedbirdseedandwaterwasleftopen
continuouslyforonemonthallowingthebirdsto
comeandgofreelyduringacclimatizationOver
thenextsevenmonthsonceaweekthetrapwas



closedoveronenightandpartofthenextday
Trappedbirdswerecollectedtwicethenextdayat
approximately630AMand100PMBirdswere
capturedfrominsidethecrowtrapwithanaerial
insectnetandtransferredtoanetherchamber

ThechamberwasdesignedsimilartotheFairIsle
apparatusallowingtheectoparasitesonthebirds
bodytobeanesthetizedandretrievedwhilethe
birdremainedfullyconsciousSouthwood1966
Aftermitesliceandhippoboscidswereremoved
eachbirdwasvisuallyandtactuallyinspectedfor
ticksbeforebeingreleasedatthecollectionsite

Wheneverlizardswereobservedtheywere
capturedusingafishingrodandmonofilament
fishinglinetiedwithaslipnooseCapturedlizards
wereinspectedvisuallyinthegularfoldsatthe
baseoflimbsbetweentoesunderscalefurrows
andaroundeyelids

Fieldobservationsofquestingtickswerealso
madeObservationsincludedgeotaxispositioning
matingpairsclusteringaggregationsplantspecies
presenceineachfloralcommunityanddiel
movementsTogatherinformationonmovement
TanglefootPestBarrierwasappliedtothebaseof
thegrassbladeorstemSurveyflagswereplaced
atindividualquestingpositionstocollectvisualand
photographicinformationonclusteringPositions
ofindividualquestingticksweredeterminedby
measuringdistancetosoillengthofstemorgrass
bladeanddistancetickoccurredfrombaseandtip
ofstemorblade

Results

Threespeciesoftickswerecollectedduring
thesurveyatWillowCreekStateParkIpacificus
Dermacentorvariabilis Say andDermacentor

occidentalisMarxEachspecieshadadistinctpeak
ofactivitywhichwasclearlyseparatedbyseason
Fig1 TwootherspeciesIxodesneotomae
CooleyandIxodessculptusNeumannwerealso
collectedbutonlyrarelyandonlyfromhosts

TheactivityperiodforIpacificusadults
occurredduringthewintermonthswithtwo
principalactivityepisodesorpeaksoneinJanuary
andoneinAprilAsignificantdeclineinactivity
wasnotedduringFebruaryandMarchresultingin
abimodalactivityperiodfor1pacificuswhichhas
alsobeenobservedinButteCountyperscommun
SMonsenBCMADandtoalesserextentinthe
northernSanFranciscoBayareapopulationspers
commun MCastro Theinitialcollectionof

questingadultIpacificuswasmadeinlateOctober
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afterthefirstfallrainandthelatestcollectionwas
inmidJulyCollectionattemptsduringAugustand
Septemberwereentirelyunsuccessfuloverthetwo
yearperiod

Therewassomeactivitypeakdisparitynoticed
betweenthesexesThefallpeakaveraged45more
malesthanfemalespersampleMalesappeared
priortofemalesinthefallandremainedmore
abundantuntilthebeginningofthesecondpeak
Fig1 Thesecondpeakaveraged184more
femalesthanmalesFemalenumbersgrewrapidly
inAprilanddominatedthesecondpeakwithmale
numbersincreasingataslowerrate

The activity period forD occidentalis

overlappedthatof1pacificusbutthisspecieswas
moreabundantduringthespringmonthsInitial
collectionsweremadeinearlyNovemberandthe
lastwereobservedinAugustgivingDoccidentalis
thelongestseasonalactivityperiodandmakingit
themostabundanttickcollectedatthepark
Dermacentoroccidentalisalsoshowedabimodal

pattern Howevertheirabundancewasstrongly
skewedtowardthelatespringmonthsThemajor
activityepisodeoccurredinMayandearlyJune
witharapiddeclineincollectionnumbersinearly
Julyuntilitcompletelydisappearedthefirstweekin
AugustFig1

TheactivityperiodforDvariabiliswasmore
narrowlyconfinedtothewarmersummermonths
TheearliestDvariabilisadultswerecollectedin

earlyAprilItsnumbersincreasedsteadilythrough
MayandpeakedinmidJuneandlateJulyBy
midAugustitwastheonlyspeciescollectedandits
numbers declined after that point until it

disappearedinSeptemberFig1Notickswere
collectedthroughmostofSeptemberandOctober
AllthreespecieswerecollectedinAprilMayand
JuneTheseasonalabundanceofIpacificusand
DoccidentalisobservedatWillowCreekPark

correspondstothoseobservedattheBerkeley
SierraFieldStationLane1990

Figure1alsoshowsthemainactivitypeakfor
eachofthethreespeciesoftickscollectedin
relationtolocalclimatologicalconditionsWhen
comparingtheaverageambienttemperatureswith
Ipacificusactivitypeaksabundanceappearstobe
theinverseoftheambienttemperatureieasthe
ambienttemperaturedeclined1pacificusactivity
proportionallyincreasedtoitsgreatestnumbers
whentemperatureswerethelowestThecoldest
temperatureduringwhichactivelyquestingL
pacificustickswerecollectedwas37C251F
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Figure1TickseasonalityandclimatologicaleffectsatWillowCreekStateParkSacramentoCounty

IntheSpringasambienttemperatureincreased1
pacificusnumbersproportionallydecreaseduntil
nonewerecollectedattemperaturesabove183C
650FTheaveragetemperatureofactivitywas
60C428F

Ixodespacificusshoweditsgreatestactivity
duringtheperiodoftheyearwhenrainfallwasthe
greatesthoweverthespecificactivitydayswerenot
associatedwithrainstormsPeakactivitywasnearly
inverseoftheannual shortestphotoperiod
increasingasphotoperioddeclinedanddecreasing
asphotoperiodincreasedIncreasedactivitywas
observedwhenthedailyaveragehumiditywas

98

768orgreater
Dermacentoroccidentalishaditsgreatest

activityperiodafterthe1pacificusbegantodecline
Ambienttemperatureanddaylengthwereincreasing
whilerainfallandrelativehumidityweredecreasing
ThelowesttemperatureatwhichDoccidentalis
wereobservedquestingwas22C280Fwhile
thehighestwas211C700FThroughoutthe
Doccidentalisactivityperiodtheaveragequesting
temperaturewas86C474Fandtheaverage
relativehumiditywasat752

Dermacentorvariabilishadtheirgreatest
activityperiodinthelatespringandsummer



monthsaftertheDoccidentalishadbeganto
decline Temperatureswereonaveragehigher
148C586Frainfallnearlyabsentdaylength
atitsgreatest145handhumidityontheaverage
lower687

Thethreespeciesofticksshowedsome
separationbyfloralcommunitypreference The

grasslandcommunityexistsprimarilyontheupper
terraceslopesandhigherelevatedlocationsofthe
parkwhicharedominatedbythevalleyoakanda
mixtureoftendifferentgrassspecies This

communitywasdominatedbythepresenceofD
variabiliswhichwasfoundquestingfromsix
differentgrassspeciesTable1 Dermacentor

occidentaliswasfoundquestingononeofthe
Festucaspeciesinthegrassland

Plantsassociatedwithachaparraltypefloral
communityarefoundoccurringinthedriest
portionsoftheparkDermacentorvariabiliswasthe
onlytickcollectedintheseregionsanditoccurred
onthebromeandrye

Thefoothillwoodlandfloralcommunitycovers
thelargestareaoftheparkItoccursinthelow
lyingareasandadjacenttotheopengrasslands
Thewoodlandcommunityisdominatedbydigger
pineliveoakvalleyoakandscruboakThick
buckeyeandpoisonoakcomprisetheunderstory
shadingfournativeannualgrasseswhichinclude
torrymelicCaliforniamelicandtwobluegrasses
Thiscommunitysupportedthegreatesttick
diversityDermacentoroccidentalisandIpacificus
bothoccurredontheshorternativegrassesandI
pacificuswerefoundabundantlyonthehedgehog
dogtailDermacentorvariabiliswascollectedfrom
thetallergrassesripgutbromesoftchessand
barleythatoccurredonthefringesofthe
communityTable2

Theriparianforestcommunitycontainsthe
mostdiverseplantspeciesintheparkItisdensely
forestedwithFremontscottonwoodCalifornia
blackwalnutseveralspeciesofwillowwhitealder
treeofheavenandelderberryTheuppercanopy
issodensethatverylittledirectsunlightreachesthe
forestfloor Thickvinesofwildgrapewild
cucumberDutchmanspipeandpoisonoakhang
fromthetreesinanintertwinedmeshwhichcreates

anearlyimpenetrablewalloffoliageWildpea
Minerslettucewoodfernfivefingerfernsoaproot
andmelicgrassesgrowatgroundlevelDerma
centoroccidentalisandIpacificuswereabundantin
thisfloralcommunityandwerefoundquestingon
thevineslowgrowingplantsandgrassesDerma
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centorvariabiliswasnotcollectedinthiscommunity
Table3

Thewetlandfloralcommunityoccurred
sporadicallythroughouttheparkinlowdepressions
andatanembaymentofLakeNatomaNearthe
shoresabundantcattailssageandbulrushesoccur
Wildblackberriesgrowfromtheshorelineandrun
upthechannelswhichdrainintothelakeFive
speciesofwillowoccurinthewetlandcommunity
alongwithhorsetailrushesandbarnyardGrass
Dermacentoroccidentaliswastheonlyspecies
collectedinthewetlandfloralcommunityThey
wereobservedquestingontherushesblackberries
andbarnyardgrass

Eachofthedifferentfloralcommunitieshad

differenttemperaturesandrelativehumiditiesThe
average winter morning humidity for each

communitywereasfollowsgrassland84
chaparral74 woodland82 riparian92 and

wetland91 Thisfactoralonemaycontribute
significantlytosomeofthetickpreference
observed

Allthreespeciesoftickwereobservedto
remainontheirquestingsubstratethroughoutthe
daybutwouldbeobservedquestingonlyrarelyAt
windvelocitiesabovezeromphtickswouldremain
ongrassbladesinarestingpositionDuetothe
protectionofsurroundingfoliagewindvelocitiesat
tickpositionsrarelyregisteredonthemeterIxodes
pacificusandDoccidentalisabundancewere
greatestonnorthfacingslopeswhichmaybedueto
lessdirectsunlighthigherhumiditiesorlesswind
exposureIxodespacificusandDoccidentalisin
coastalcommunitiesHoplandarefrequently
collectedonsouthfacingslopesLaneetal1985
Lane1990 Itmaybethatduetothecooler
temperatureandhigherhumidityofcoastalclimate
otherfactorsareabletocontributetotick
distribution

Thelarvaeandnymphsofthethreehardtick
speciesshowedasimilarseasonalityasdidthe
questingadultshowevertheiractivityperiods
startedlaterandthenpersistedlaterintotheyear
ImmaturetickswerenotcollectedonthedragI
pacificusimmaturesfirstoccurredonhostsinApril
andpersistedthroughJulywhileimmatureD
occidentalisfirstappearedonhostsinMayand
persistedthroughJune ImmatureticksofD

variabiliswerepresentonhostsinJulyandAugust
Ninespeciesofmammalswerecollectedinthe

trapsatWillowCreekStateParkTable4Only
fiveofthesespecieswerefoundtobehoststoone



Table1PlantcommunitygrasslandswithtickassociationsWillowCreekStateParkSacramentoCounty

MajorFlora

ValleyOak
Brome

Chess

Rye

Oats

CanaryGrass

Barley

Ragweed
Mustard

Plantain

Bedstraw

Dill

YellowstarThistle

Table2PlantcommunityfoothillwoodlandwithtickassociationsWillowCreekStateParkSacramentoCounty

MajorFlora

DiggerPine
LiveOak

ValleyOak
ScrubOak

Ripgut
SoftChess

Barley
TorryMelic
CaliforniaMelic

HedgehogDogtail
PoisonOak

Buckeye
BlueGrass

Plantain

Table3PlantCommunityriparianforestwithtickassociationsWillowCreekStateParkSacramentoCounty

MajorFlora

FremontsCottonwood

InteriorLiveOak

ValleyOak
ScrubOak

NCaliforniaWalnut

RedWillow

GreenWillow
WhiteAlder

TreeofHeaven

Elderberry
Toyon
WildBlackberry
WildGrape
DutchmansPipe
PoisonOak

Soaproot
Californiamelic

Torrymelic
HedgehogDogtaii

Quercuslobata
Bromusdiandrus

Bromusmollis

Loliumperenne
Elymusglaucus
Avenabarbata

Phalarisparadoxa
Festucaspp
Hordeumleporinum
Cynodondactyon
Ambrosiapsilostachya
Brassicasp
Plantagosp
Galiumaparine
Torilisarvense

Centaureasulphurea

Pinussabiniana

Quercuswisllzenil
Qlobata

Qdouglasil
Aristolochtacalifornica

Bromusdiandrus
Bromusmollis

Hordeumleporinum
Melicatorreyana
Melicacalifornica

Cynosurusechnnatus
Toxicodendrumdiversilobium
Aescuuscalifornica

Poaannua

Stipapuchra
Plantagoanceolata
Pmajor

Populusiremontfl
Quercuswislizenil
Qlobata

Qdouglasil
Juglanshindsil
Sallxlaevigata
Salixgoodingiivvariabilis
Alnusrhomblfolla

Ailanthusatissima

Sambucusmexicana

Heteromelesarbutifolia

Rubusvitifolius
Vitiscalifornica

Aristolochiacalifornica

Toxicodendrumdiversilobium

Chlorogalumpomeridlanum
Melicacalifornicavnevadensis

Melicatorreyana
Cynosurusechinatus

Density

Low

LowModerate

Moderate

Low

Low

Moderate

Low

High
Moderate

High
Low

Moderate

Low

Low

Low

High

Density

Low

High
Low

High

Moderate

Moderate

Moderate

High
High
High
High

Moderate

Low

Low
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Density

High
Moderate

Low

Low

Moderate

Moderate

Moderate

High
Low

Moderate

Moderate

High
High
High
High
High
High
High
High

TickAssociation

TickAssociation TickSpecies

TickSpecies

Dermacentorvariabilis

Dvariabilis

Dvariabilis

Dvariabilis

Dvariabilis

Doccidentalis

Dvariabilis

Ixodespacificus

TickAssociation TickSpecies

Dermacentorvariabilis

DvarlablllsDoccidentalis
DvariabilisDoccidentalis
Doccidentalis1pacificus
Doccidentalis1pacificus
Lpacificus
Lpacificus

lxodespacificus

Dermacentoroccidentalis

1pacificusDoccidentalis
Lpacificus
Lpacificus

LpacificusDoccidentalis
LpacificusDoccidentalis
Lpacificus



ormoreofthethreetickspeciesImmatureIxodes
werecollectedfromthreemammalsthebrush
mousePeromyscusboyleiBairdtheduskyfooted
woodratNeotomafuscipesBairdandtheblackrat
RattusrattusAnymphalIsculptuswascollected
fromaCaliforniagroundsquirrelandtwolarvalI
neotomaewerecollectedfromwoodrats Two

hundredandelevenPboyleiwerecapturedfrom
thesitemakingitthemostabundantmammal
collectedHoweveronlysevenmice33 were

foundparasitizedbyIxodesandfour14 by
DermacentorimmaturesTherewasatotalof12

tickscollectedfromsevenmiceresultinginatick
indexnumberticksperanimalforPboyleiof
0057 Neotomafuscipeswerelessfrequently
capturedasonly23differentindividualswere
collectedduringtheseasonbutitsIxodesparasitism
ratewasmuchhigherat130 anditstickindex

was017 Dermacentorimmatureswerenot

collectedfromthewoodratsRattusrattuswasthe

secondmostcommonlycollectedmammalForty
twoIxodesimmatureswerecollectedfrom95R

rattusbutmanyratshadmultipleticksTwowere
capturedthathad14larvaeeach Theoverall

IxodesparasitismrateforRrattuswas84 andits

tickindexwas0442higherthananyoftheother
mammalscaptured SixDoccidentaliswere

collectedfromthreeRrattusandoneDvariabilis

wascollectedfromaRrattusStripedskunkswere
foundparasitizedbynymphalandadultDvariabilis
and a single roadkilled blacktailed deer
OdocoileushemionusRichardsonwasfoundwith
threeadultDoccidentalisticksFouropossums
sevenCaliforniameadowvolesandonewestern

graysquirrelyieldednoticks
Allthetickscollectedfromthemammalswere

Table4MammalscollectedatWillowCreekStateParkSacramentoCounty

CommonMammal

BrushMouse

DeerMouse

WoodRat

BlackRat
CaMeadowVole

StripedSkunk
Oppossum
WesternGraySquirrel
CaGroundSquirrel

Peromyscusboylei
Peromyscusmanlculatus
Neotomafuscipes
Rattusrattus

Micronscalifornicus

Mephitismephitis
Didelphismarsipialis
Sciurusgriseus
Spermophilusbeecheyi

Collected

211

8

23

95

7

10

4

1

3

ixodes Dermacentor

LN LNA

11L1N

101

4L

42L

discoveredusingvisualandtactileinspectionThe
vastmajorityofthetickswereattachedtotheinside
ofearpinnaTheadditionalsitesofattachmentare
listedindescendingfrequencyofticklocation1
backofear2rostrum3mouth4backofneck
5underchinand6anterioraxialThelastthree
locationsarerepresentedbyonlyonetickeach
LaneandLoye1991estimatethatsuchinspections
yieldbetween4569ofthetotalticksparasitizing
anyoneanimal

SerumwascollectedfromthreePboylei59R
rattuswithsevenrecaptures16Nfuscipeswithfive
recapturesfivestripedskunkstwoopossumsand
threegroundsquirrels Collectedserawere

submittedtoDrJamesWebbatOrangeCounty
VectorControlDistrictforBorreliaburgdorferi
antibodydiagnosisLaboratoryfluorescentantibody
testsonseracollectedfromthemiceandwoodrats

wereallnegative
Threespeciesoflizardwerecapturedat

WillowCreekthewesternfencelizardSceloporus
occidentalisBairdandGirardthesouthern
alligatorlizardGerrhonotusmulticarinatusandthe
GibertsskinkEumecesgilberti Oneof14S

occidentaliscapturedinlateMarchwasfoundtobe
parasitizedbytwoIxodeslarvaeTheotherlizards
werenotfoundtobeparasitizedbyticksThetwo
partiallyengorgedtickswerelocatedintheleft
gularfoldofanadultmaleFivespeciesofsnake
werealsocollectedintheparkandinspectedbutno
tickswerefound

ThreespeciesofbirdwerecapturedatWillow
CreekthehousefinchBrewersblackbirdandthe
hermitthrushIntotal48birdswereinspectedbut
notickswererecovered

BehavioralObservationsIxodespacificuswas

10L2N

6L2N

3N13A

OtherEctoparasftes

FleasMites
FleasMites
FleasMitesLiceCuterebridae
FleasMitesUceCuterebrldae
MitesLice
Fleas

Fleas

FleasMitesUce



observedtodisplaysomeinterestingconsistent
questingpatternsBothmaleandfemalequesting
tickswerefrequentlyobservedtobeconcentrated
intocertainareas Vastareasadjacenttothe
concentrationsappearedtohavefewtononeThe
concentrationswerefrequentlylocatedonnorth
facingtopologicallandscapesthatrarelyreceived
sunlightparticularlyprotectedunderdenseoak
treesAggregationsofIpacificuswereoftenfound
onthesamegrassbladesThemaximumnumber
inaaggregationatWillowCreekwassixwhilethe
mostcommonwastwoTickstendedtoposition
themselvesnearthedistalendofgrassbladesand
forthemostpartheadsweredirectedtowardthe
groundthatisgeotactivelypositiveunlessthegrass
bladewasbrokenorthetickwasonashorttwig
Thisorientationistheoppositeofwhathasbeen
reportedbyotherobserversLoyeandLane1988
LaneandStubbs1990ThemajorityofIpacificus
wereobservedonshortgrassesandpositioned
themselves2030cmabovethegroundOnefemale
was observed 43 cm above the ground
MeasurementsshowedthatIpacificusrarelymoved
wheninpositiononasuitablequestingsubstrate
Of20ticksobservedtheaveragetimeperiod
withoutmovingwassixdays Onefemalewas

observedtoremaininplacefor22daysOnlyone
of20Ipacificuscrawleddownthegrassblade
duringtheobservationstheothersdisappearedover
the22dayperiod

Discussion

ThelandscapeatWillowCreekStateParkis
highlyvariableandwhencoupledwiththe
availabilityofwatercontributestothehighfaunal
andfloraldiversityofthesiteAhabitatwithsuch
acomplexcanopyandunderstorywithabundant
refugeandfoodresourcesattractsawidevarietyof
wildlifeTherelativelypoorhabitatsurroundingthe
WillowCreeksitetendstoconcentratepopulations
intheparkThewildlifepopulationsatthesiteare
similartothoseofmuchoftheSierraNevada

foothills Thisisduetothenearlycontinuous
ripariancorridorwhichfollowstheAmericanRiver
downfromtheSierrasThiscorridorallowsthe

relativelyhiddenmovementofdeerfoxand
coyotesfromthehighersummerelevationsintothe
lowerwintersitessuchasWillowCreek The

blacktaileddeerwasoccasionallyseenatthesite
andabundantevidenceoftheirpresencecouldbe
foundAviandiversityattheparkisrelativelyhigh
fortheregion Parkofficialshavelisted102

102

commonspeciesFregian1990
Thediversityofthishabitatprovidesabundant

hostpopulationsforallthreestagesoftick
developmentThethreetickspecieshowevershow
separationbyseasonandbyfloralcommunity
duringtheirhostseekingactivityperiods

ThebimodalityoftheIxodespacificusactivity
periodsmayrepresenttwodifferentcohortsAdult
Ixodeswereinitiallyencounteredeachyeardirectly
followingthefirstheavyrainstormoftheseasonin
lateOctober1990andinearlyNovember1991
Thismayrepresentindividualswhichsurvivedthe
summerinestivation Thespringpeakmaybe
madeupprimarilyofnewlymoltedadults

ThemajorityofimmatureIxodeswerefound
onNfuscipesandRrattusThetwospeciesare
similarinsizeandbothpreferwellshadeddense
cover Peomyscus boyleiwere also found

parasitizedbuttoafarlesserdegreePeomyscus
boyleicommonlyliveinthenestsofwoodratsand
manyoftheparasitizedmicewerecollectedintraps
positionedatwoodratnestsNeotomafuscipeshave
ahomerangeof1030metersandPboyleihavea
rangeof617metersItisthereforeverylikelythat
theIxodeslarvaeandnymphsareencounteredclose
tothewoodratnestsRattusrattushasamuch

greaterhomerangeforagingasfaras100meters
fromtheirnestandthereforeitseemslikelythat
theywouldencountermoreticklarvaeduring
foraging DespitethisbehavioraldifferenceN
fuscipeshadahigherpercentageparasitizationR
rattushadahighertickindexwhichindicatesmore
tickswerebeingnourishedbytheirpopulation

Investigatorshaveindicatedthatatmost
locationsthroughoutitsrangeinCaliforniaI
pacificusimmaturesoccurmorefrequentlyon
lizardsthanonmammalsArthuretal1968Lane
andLoye1989WillowCreeklizardsweredifficult
tofindandalsotocollecthoweverthosecaptured
hadfewerIxodesthanmammalscapturedduring
thesametime

Thirteenof14lizardscapturedatWillow
CreekwerewithoutticksRatsmiceandlizards
areallsuitablehostsforIpacificusimmatures
Thespecificlocationandabundanceofonehost
versusanotherwillnecessarilyinfluencetick
parasitismofthehost Sceloporusoccidentalis
displayseitherrupicolousorarborealbehavior
dependinguponambienttemperaturesandaltitude
ofhabitatDavisandVerbeek1972 Inlower

altitudesonthewestslopeoftheSierrasS
occidentalisisarborealwhichwouldreducetheir



exposuretotickpopulations InCaliforniaN
fuscipesaresuspectedofbeingenzooticreservoirs
forBburgdorferiLaneandBrown1991whileS
occidentalismayserveasanaturalzooprophylaxis
notsupportingdevelopmentofBburgdorferiLane
1990Theapparentlackofgrounddwellinglizards
andthehigh1pacificuspercentparasitismof
woodratsatWillowCreekmaysuggestanexplan
ationforthedetectedpresenceofBburgdorferi

FromtickobservationsatWillowCreekthere
appearstobehighernumbersofticksonspecific
typesofplantswhichmaybeduetoacombination
oftopologicaledaphologicalandclimatological
conditionsratherthanplantselectionBothticks
andplantsmayoccurtogetherduetosome
correspondinghabitatrequisites Whateverthe

causeatleastatWillowCreekandpossiblyatother
adjacentsitesitseemsclearthatplantsmayserve
asindicatorsof1pacificuspresence Plant

associationhasbeenestablishedforDermacentor

speciesfromtheRockyMountainsSchaalheand
Wilkinson1985buthavenotbeenobservedin
Dermacentor species from California coastal

communitiesLaneetal1985
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TEMPORALANDSPATIALDISTRIBUTIONOFTWOHUMANBITINGTICKS

ANDTHEPREVALENCEOFBORRELIABURGDORFERIIN

CONTRACOSTACOUNTYCALIFORNIA

VickiLKramerandCharlesBeesley

Theseasonalactivityandspatialdistributionof
adultandimmatureIxodespacificusCooleyand
KohlsandDennacentoroccidentalisMarxwere

determinedalongtrailsandonhillsidesatKennedy
GroveRegionalParkinwesternContraCosta
CountyandLoneTreeParkAlamoincentral
ContraCostaCountyIxodespacificusthewestern
blackleggedtickistheprincipalvectorofLyme
disease inthe westernUnited States and

DermacentoroccidentalisthePacificCoasttickis
knowntotransmitseveralviralbacterialand
rickettsialdiseases

Tickswerecollectedeveryotherweekfrom
December1990throughAugust1991byflagging
thevegetationonbothsidesofastretchoftrailand
alongtransectsonanearbyhillsideImmaturetick
numbersweremonitoredatbothsitesbylive
capturingsmallmammalsmonthlyfromApril
throughAugust1991

IxodespacificusandDoccidentalisadultswere
mostnumerousinJanuaryandMayrespectively
Maximumnumbersof44Lrodespacificusand95

ContraCostaMosquitoAbatementDistrict
155MasonCircle

ConcordCalifornia94520

ABSTRACT
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Dermacentoroccidentalisper100squaremeters
werefoundalongthetrailatKennedyGrove
RegionalParkAdultticksweresignificantlymore
abundantStudentsttestP005alongheavily
vegetatedtrailsthanonopengrassyhillsidesand
ontheuphillversusthedownhillsideofthetrails
FivespeciesofrodentswerecapturedNumbersof
IpacificusandDoccidentalislarvaewerehighest
duringMayJuneaveraging22larvaeperrodent
andJulyaveraging72larvaeperrodent
respectivelyFewnymphswererecoveredeitherby
flaggingorfromcapturedrodents

Anaverageof22and28oftheIpacificus
adultscollectedfromKennedyGroveRegionalPark
andLoneTreeParkrespectivelywereinfected
with the Lyme disease spirochete Borrelia

burgdorferiJohnsonSchmidHydeSteigerwaltand
Brenner ThegreatestriskofcontractingLyme
diseasefromadultIxodespacificusinthesetwo
ContraCostaCountyparksisthereforeduringthe
wintermonthsespeciallywhilehikingnearthe
uphillsideoftrailswhereticksaremostabundant

1AmanuscriptfullysummarizingthisstudyhasbeenacceptedforpublicationintheJournalofMedicalEntomology



1992ProcCalifMosqVectorControlAssoc 60105

MOSQUITOFISHREPRODUCTION

EFFECTSOFTEMPERATUREPHOTOPERIODANDDIET

JosephJCechJrWilliamCColesandStevenLHaeseker

Acceleratedreproductionofmosquitofish
GambusiaaffinisBairdandGirardaproven
larvivore wouldbenefitmosquito abatement

districtsbiologicalcontroleffortsespeciallyfor
earlyseasonstockinginagroecosystemssuchasrice
fieldsOurpreviouslaboratorystudiesshowedthat
chronic15L9Dphotoperiodsstimulatedaccelerated
reproductivedevelopmentinmosquitofishat25C
Fishflakedietsupplementslipidandproteinrich
tubificidwormsreducedfemalemosquitofish
mortality Ourfirstresearchobjectivewasto
evaluatethe15L9DphotoperiodonTetraMin
flakefedfishandthosereceivingwormsupplements
atamorerealisticwintertemperature18COur
secondobjectivewastoassessthevalueofother
dietarysupplementsonmosquitofishmortalityand
reproductive development under stimulating
temperature25Candphotoperiod15L9D
conditions

Twoexperimentswereconductedusing32
replicatedglasstankswithaeratedflowthrough
waterinlighttightphotochambersTanksinthe
firstexperiment18C15female 4malefish
eachwererandomlyassignedtoeitheraconstant
15L9Doracontrolnaturallyincreasingfromthe
wintersolsticephotoperiodoneitheraTetraMin
flakesorTetraMin livetubificidwormsdiet8
replicatesofeachphotoperioddietcombinationfor
24weeksTanksinthesecondexperiment25C
12 3fishallat15L9Dhad1of4diets
TetraMinflakesTetraMinflakes tubificidworms
TetraMinflakes thawed zooplankton or

TetraMinflakes surpluscheese8replicates
eachAnalysisofvarianceANOVAshowedthat
allofthetemperaturemortalityandreproductive
effortdatabelowwereconsistentamongreplicates
inbothexperiments

DepartmentofWildlifeandFisheriesBiology
UniversityofCalifornia
DavisCalifornia95616

ABSTRACT
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In the first experiment dietaryworm
supplementsgenerallydecreasedmortalityand
increasedreproductiveeffortThe15L9Dgroupon
theTetraMindietshowedsignificantlygreater
mortalitythanthecontrolphotoperiodgrouponthe
TetraMin worms The15L9DTetraMin
wormsandthecontrolphotoperiodTetraMin
groupswereintermediateReproductiveeffortwas
notstatisticallydistinguishableamonggroupsduring
thefirst12weeks Duringthethird6week
segmentthe15L9DTetraMin wormsgrouphad
significantlygreaterreproductiveeffortthaneither
ofthecontrolphotoperiodgroupswhichhadto
produceanyyoung Duringthelast6week
segmentnoneofthegroupswerestatistically
distinguishablewhenproductionhadbeguninallof
thegroups Overallthe15L9DTetraMin
wormsgroupproducedsignificantlymoreyoung
thanthecontrolphotoperiodTetraMingroup
Theseresultsgenerallyparalleledourearlier
experimentat25Cexceptthatmortalityand
reproductiveresponseswereslowerandless
pronounced

InthesecondexperimenttheTetraMin
wormsgroupshowedsignificantlylessmortality
thantheTetraMingroupwiththeothergroups
intermediate Reproductive effort was not

statisticallydistinguishableduringthefirst12weeks
Duringthelastthreeweeksincludingallofthe
remainingfemaleswhichwereoveranesthetizedand
dissectedattheendtheTetraMin wormsgroup

showedasignificantlygreaterreproductiveeffort
comparedwithallothergroupsthesameresultfor
the overallexperiment Thus the dietary
advantagesofsupplementaltubificidwormswere
significantly greater than those of thawed

zooplanktonorcheeseat25Cinourtanks
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SeveralyearsagoIwenttohearDrWilliam
Horsfallpresentthekeynoteaddressatanannual
meetingoftheAmericanMosquitoControl
AssociationAMCA Iwentexpectingtobe
enlightenedandtoherenewpearlsofwisdomAs
hebeganspeakingIbecameawarethatIhadheard
itallbeforeAshecontinuedIbecameconcerned
thathewasbecomingsenileAndthenIbecame
angryHewasreviewingbasicmosquitocontrol
principalstoagroupofworldrenownmosquito
researchers and longtime mosquito control

workers Ifeltthathewastalkingdowntous
lecturingusAsIcontinuedtolistenhoweverI
sawthewisdominwhathewasdoingIknewthe
informationhewasreviewingwithusIhadknown
itformanyyearsButIwasnotpracticingsomeof
itAndmoreimportantlyIwasnotpassingthe
basicsontothepeoplewhoworkedformeThe
teacherinDrHorsfallhadscoredagain

Ibelieveitisimportanttolookbackatthe
basics thewhowhatwhenwhereandwhyofthe
AMCAIbelievethisapproachcanhelpusidentify
ourstrengthsandweaknesseshelpusidentifythe
challengesfacingmosquitoandvectorcontroland
helpusmarshallourresourcestomeetmemberand
associationneeds

InlookingbackatthebasicsofWHO
wasiswillbetheAMCA Ifoundanarticleby
DrLOHowardwhichTommyMulhernreprinted
intheJune1944issueofMosquitoNewswhichis
ofcoursenowtheJournaloftheAmericanMosquito
ControlAssociation DrHowardstatedthat
someonehadtoldmethatthelittlewrigglersin
bucketsofrainwaterandinhorsetroughswere
youngmosquitoes Ihadnotonlystudiedtheir
transformationsoutofmerecuriositybutIhad

BACKTOBASICSAMCAUPDATE

MatthewMYates

President

AmericanMosquitoControlAssociationInc
POBox5416

LakeCharlesLouisiana70606

foundthatinthisaquaticstagetheywerereadily
killedbypouringafewdropsofkeroseneonthe
surfaceofthewaterButofcourseIwasonlya
boyandmentioneditonlytomyboyfriendsOf
courseDrHowardlaterrepeatedthisexperiment
intheCatskillMountainsin1882andkerosene

becamethefirstlarvicideinourarsenalInlooking
atthewhoofmosquitocontrolIhavefoundthat
curiosityisacommontraitamongmosquitocontrol
workers Thisinquisitivenatureputsyouin
companywithgreatmenlikeDrHowardand
bringsgreatstrengthtoourassociation

Mosquitocontrolworkersdotheirjobswell
growintheirjobsandfreelyshareinformationIn
theveryfirstissueofMosquitoNewsTommy
MulhernreportedonthepassingoftheBillErhart
whowastheoldestmosquitocontrolworkerinNew
Jerseyin1941asthatissuewasprintedTommy
saidofBillErhartSome37yearsagoBillstarted
mosquitocontrolworkintheemployoftheBoard
ofHealthintheCityofNewarkHisdutiesatthat
timeconsistedoftheinstallationofditchesonthe

NewarkMeadowswiththetrueditchingmachine
In1912hewasemployedbytheEssexCounty
MosquitoExterminationCommissionandservedas
anInspectorForemanandFieldSupervisorBill
Erhartwaswellknowninmosquitocirclesand
participatedinmanymeetingandfieldtrips
ObviouslyBillErhartwasconscientiousanddidhis
bestatwhatevertaskhehadtodo AndBill
Erhartsharedhisknowledgewithothersby
participationinmeetingsandfieldtripsover80
yearsagomuchasyouandIaredoingheretoday

Wearealsoaverydiversegroupinthe
AMCA InthatfirstissueofMosquitoNews
TommyMulhernalsoreportedontheactivitiesof

1

CorrespondenceAddressEastBatonRougeParishMosquitoAbatementandRodentControlDistrictMetroAirport2829
LtGenBenDavisAvenueBatonRougeLouisiana70807

106



entomologistslikeThomasHeadleewiththeNew
JerseyAgriculturalExperimentStationtaxonomists
suchasAlanStoneandWVKingengineerswith
theTennesseeValleyAuthorityandmosquito
researcherslikeDrWBHermesattheUniversity
ofCalifornia AMCAmembershipcontinuesto
includemanyprofessionsandvocationsincluding
industryoperationalmembersadministratorsand
researchers Thisdiversityofexpertiseand
experiencebringsunusualstrengthandwisdomto
theAMCAItgivesustheexpertisetoassemble
committeestoaddressallthematterswhichinterest

andareofconcerntoAMCAmembersAndit
givesusexpertisefromamultitudeofbackgrounds
topublishtheJournal MosquitoSystematics
SpecialBulletinsandWingBeats

Therewerenomosquitogeneticistsinthatfirst
groupofAMCAmembersandwearerapidly
loosingengineersfromourranks Butour

membershipcontinuestocutacrossallthe
disciplinesrelevanttotodaysmosquitoandvector
controlprograms Weaddedapproximately100
newassociatemembersthisyear Thisisgood
becauseknowledgewithoutapplicationsisuseless
WeallstandontheshoulderofmenlikeBill
Erhart

InlookingatwhoweareIalsodiscovered
thatwehavelongbeenenvironmentallyconscious
peopleIntheMarch1943issueofMosquitoNews
GordonWMapesSuperintendentoftheMatadero
MosquitoAbatement District inPaloAlto
Californiareportedthattheoilstheywereusingto
abatesaltmarshmosquitoeswerenotharmfulto
vegetablefishorgamelife Mosquitocontrol
workerswereecologistbeforeecologistswerethein
thing

IhavealsodiscoveredwhowearenotInthe

June1944issueofMosquitoNewsTommysaid
Withtooexclusivepreoccupationonemayeasily
cometoassigntoonesownspecialdutiesa
disproportionateimportanceincomparisonwith
thoseofonesfellowworkersLikethependulum
thehandsthefaceandtheworksofthefabled
clocktheengineerthemedicalmanandthe
entomologistareproneeachtoclaimforhisown
specialcontributionpreeminentimportancein
mosquitocontrolwork

Thatofcourseisaveryrealpossibilityina
grouplikeoursButIhavenotseenithappen
duringthetimeIhaveservedontheBoardof
DirectorsEverymemberoftheAMCAboardhas
hadopportunitytovoicehisorheropinionfreely
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EveryothermemberoftheAMCABoardhas
listenedrespectfully Ithasbeenadelightful
experienceindemocracyformeAndthebeautiful
partisthatthemembersoftheboardleavetheir
differencesinsidetheboardroomwhenthedebate

endsFollowingthevotewinnersandlosersalike
worktomovetheassociationinthedirectionofthe

votebasicdemocracy
SothewhooftheAMCAhasnotchanged

Peopleandpersonalitieshavechangedbutweare
stillaverydiversegrouprepresentedbyindustry
personnelresearchersmosquitocontrolworkers
entomologistsmanagersetc Wearestillvery
consciousofourstewardshiptotheenvironment
andextremelyopinionated Butwearealso

respectfuloftheopinionsofothersandallhavethe
bestinterestoftheAMCAatheartAndwehave

strengthenedourassociationsincetheforties
throughtheadditionofwomentoourranksWe
mayaddanindustrymembertotheBoardin
CorpusChristiTexasItmaybeyourownMunzy
Ibelievethattoowillstrengthenourassociation
evenmore

InlookingatthequestionWhatwasiswillbe
theAMCA Ifoundthegreatestchangesandthe
greatestchallengesTheyareprimarilychangesin
howmosquitoandvectorcontrolworkersare
viewedbythepublicandthosewhoholdthepurse
stringsOurperceivedworthorvaluetosociety
haschangedgreatlyEvensothisisnotanew
challengeSolomonsaysinproverbsthatwhatis
nowhasbeenbeforeandwhatwasbeforewillbe

againThisistruealsoforthoseofusinvector
control

DrHowardmadethefollowingobservations
abouttheperceivedworthofmedicalentomologists
andothermosquitocontrolworkersduringWorld
WarIItseemsstrangethatthepossibleusefulness
ofeconomicentomologyintheWorldWarwasnot
atonceappreciatedWhenourcountrywasgetting
readyIwrotehimDrGorgasSurgeonGeneralof
theArmythatthereweremanymenwelltrained
inappliedentomologywhocouldbeusedto
advantageandwhowereanxiousforservice
PossiblyheneversawmyletterbutIreceiveda
replyfromhisofficesignedbyoneofhisassistants
statingthatwhattheyneededwasmentrainedin
sanitaryengineeringsuchastheyhademployedat
Panamabutthattheydidnotneedentomologists
mentrainedtocountthespotsonamosquitos
wing

Thepoliticalandsocialsystemisoftenslowto



acceptorappreciatetheworthofthescientists
discoveryandwescientistsarefrequentlynotgood
salesmen

ButbyWorldWarIIperceptionofourworth
hadchangedTheJune1943issueofMosquito
Newslisted37professionalentomologistswhowere
commissionedintheUSPublicHealthService

ReserveCorpsTheyincludednameslikeWilliam
BickleyandBernardBrookmanofBerkeley
CaliforniaandWillisWWirthwhowasstationed
inAlexandriaLouisianaatthetimeAnoteinthe
March1943issueofMosquitoNewsindicatedthat
DrWilliamBHermesprofessorandresearcherat
theUniversityofCaliforniahadbeencalledto
activedutybytheWarDepartment By1943
mosquitocontrolwasverypopularinmanystates
andCaliforniahad34agenciesinvolvedinmosquito
controlThepublicandthepoliticiansrecognized
thepublichealthrolemosquitocontrolplayedin
societyItwasalsoobviousthatmosquitocontrol
wouldbeevenmorepopularintheUnitedStates
followingthewarIntheDecember1943issueof
MosquitoNewsTommyMulhernstatedWiththe
winningofthewarwemaylookforwardto
mosquitocontrolonamuchbroaderscalethan
heretoforepartlytocombatmosquitobornedisease
andpartlyduetothemanywhohaveseenthe
currenteffectivemosquitocontrolmeasuresandthe
resultsthereofbeingunwillingtoreturnhometo
liveinmosquitoinfestedlocalitiesThepossibilities
forservicebytheAssociationcurrentlyarevery
greatinthefuturewithabroadexpansionofanti
mosquitoworktheywouldseemtobeunlimited

HoweverTommyalsowarnedonseveral
occasionsthatpublichealthwasnottheonlyrole
ofmosquitocontrolandthatweshouldnotlose
sightoftheimportanceofpestandnuisance
mosquitocontrolIdonotthinkwelostsightof
theimportanceofpestmosquitocontrolbutIdo
notthinkwedidagoodjobofsellingittothe
generalpublicNowwearenolongerlookedupon
bythepublicorbymanyhealthcareworkersas
havingapublichealthrolePublichealthnowis
AIDShealthcarefortheindigentandnutritionfor
thepoorAndaffordablehealthcareforeveryone
willverylikelybethemajorissueinthispresidential
campaignThatmaymakeitevenmoredifficultfor
mosquitoandvectorcontrolagencieswhoare
alreadycompetingwithhealthdepartmentsfor
funds

Ifyouhaveanydoubtaboutourperceivedrole
inpublichealthlookatthesituationinFlorida
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wheretherewasaStLouisencephalitisSLE
epidemicin1991TheJohnMulrennanMosquito
ResearchLaboratorywasrecentlymovedfromthe
StateDepartmentofHealthandRehabilitative
ServicestotheDepartmentofAgricultureThatis
generallywherethepublicseesmosquitoandvector
controlagenciesWearemorecloselyidentified
withagriculturethanpublichealthThisisamajor
challengeformosquitoandvectorcontrolworkers
everywhere

Ithinkwewereslowtorecognizeand
appreciatethesignificanceofthisshiftinpublic
perceptionandthatwewereslowtorespondwhen
wedidrecognizeitWearegoingtohavetowork
hardtoplaycatchupWemusteachdomoreat
hometodealwiththismatterButwemustalso

bantogethertogetourmessagetoWashington
Thepeopleservinginthefederalgovernment

nowarelargelyignorantoftherolethatmosquito
andvectorcontrolhasplayedinoursocietyMost
ofthemenandwomenwhoservedinWorldWarII

andwereinfluentialingettingfundingformosquito
andvectorcontrolagenciesinthefiftiesandsixties
arenolongerinofficeManyofthebabyboomers
nowservinginlocalstateandfederalgovernment
eitherdonotknowwhatvaluetoplaceonusdo
notknowthatweexistorsuspectthatweare
poisoningtheenvironmentAndnomatterhow
effectivewemaybeathomewithourpublic
educationpublicrelationsprogramsmanyofthe
federalrepresentativeshavebeeninofficeandliving
inWashingtonDCsolongthattheydonothave
thefoggiestideahow themajorityoftheir
constituentsfeelonmostissuesTheyrespondto
theorganizedwellfundedvocalminoritiesAnd
soontheconcernsofthebabyboomerswill
commandalltheirattentionWemustbemore

effectiveinvoicingourconcernsandgettinga
hearingforourconcernsatthefederallevelAnd
wemustdoitnow

TheAMCAspokeeffectivelyformosquitoand
vectorcontrolduring1991atthenationallevelDr
BillHazeltineandtheScientificandRegulatory
LiaisonCommitteerepresentedusveryeffectively
ontheminorusepesticideissueandthewetlands
issue Theyhavenotdoneitalonehowever
Industryhashelpedusknowwhichdoorstoknock
onAndAMCAmembersinTexasFloridaSouth
CarolinaIllinoisandotherstatesmadekey
contactswiththeappropriatelegislatorsonbehalf
oftheAMCATheseAMCAmembersprovided
thekeystoopenthedoorforustopresentour



messageinWashingtonWemustcontinuetobe
proactiveasanationalassociationOursurvival
dependsonitAndalongthewayweneedto
emphasizetheeconomicimportanceofmosquito
andvectorcontrol

Anumberofstateandregionalmosquitoand
vectorcontrolassociationshavemadecontributions

toanewAMCALegislativeFundThisfundwill
beusedtoexpandourproactiveeffortsonbehalfof
mosquitoandvectorcontrolatthenationallevel
TheLouisianaMosquitoControlAssociation
LMCAdonated500andseveralotherstate
associationshavedonatedbetween200500

SouthCarolinamade235ontheirannualmeeting
anddonated200totheAMCAIchallengethe
CaliforniaAssociationtojoinwithusinthiseffort

InlookingatthequestionWHENwasiswill
betheAMCA Inotedthatthereweremanystate
andregionalmosquitocontrolassociationsin
existence before the AMCA including the

CaliforniaMosquitoControlAssociationwhichhad
180peopleinattendanceatits1944meetingThe
organizationoftheAMCAfollowedthelocalstate
andregionalassociationsinthe1940sAndthe
AMCAhashistoricallyfollowedtheleadofother
groupstomeetmemberneeds However
circumstancespublicperceptionandpoliticshave
changedgreatly Soweneedtoreevaluateour
respectiverolestodeterminewhatwillbebestfor
themosquitoandvectorcontrolmembersof
AMCA WewillhaveanAMCAworkshopin
conjunctionwiththeannualmeetinginCorpus
ChristiTexasinMarchandwecanbegintodeal
withthisandotherissuesThemembersofthe

BoardofDirectorsandthecommitteechairpersons
willmeetpriortotheSundayboardmeetingtoset
goalsandestablishprioritiesfortheassociation
muchlikeyoudidhereinCaliforniatwoyearsago
Ithinkthiswillbeveryusefulandwillhelpusmove
aheadmuchmorequicklyinaddressingmember
needsSoWhen isagoodquestionWhendoes
theAMCAleadandwhendoesitfollow

InlookingatthequestionofWHERE
wasiswillbetheAMCA Idiscoveredthatthe

initialmembershipcoveredmanystatesandCanada
Butnowourmembershipincludesalargenumber
ofpeoplefromAsiaEuropeAustraliaand
elsewhere SomeAMCAmembersfeelthatwe

shouldconsiderexpandingourboundariesThis
matterisonethatneedsmuchdiscussionbutone
AMCAcommitteeiscurrentlyexploringthe
possibilityoforganizinginternationalregional
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meetingsoutsidetheUS Ifthecommittee

determinesthatitisfeasibletheywillreportback
totheBoardforfurtherconsiderationSowhere
istheAMCAeverywhere

ThenextquestionisWHYwasiswillbethe
AMCA Whywasanationalassociationformed
AccordingtoTommyMulherninan1943Mosquito
NewseditorialtheAMCAwasformedtogive
mosquitocontrolworkersfrequentopportunitiesto
gettogethertostudyproblemsofgeneralconcern
opportunities to observe new methods and

techniquesandtopromoteunityofthoughtand
actionTheAMCAhasdonethatbyworkingwith
stateassociationstohostannualmeetingsandby
providingpublicationstomeetmemberneeds

Howeverwehavebeguntorealizeinthelast
severalyearsthatwhilewedidanexcellentjobof
improvingMosquitoNewsandelevatingittothe
statusofaveryhighqualityjournalforourscientific
membersweneglectedanimportantsegmentof
ourassociationWenolongerhadapublication
whereourmechanicsandfieldpersonnelcould
publishshortnotesorobservationsorshareideas
aboutimprovementsinequipmentSowerelied
onceagainonastateassociationtomeetthatneed
andworkedwiththeFloridaMosquitoControl
AssociationtopublishanddistributeWingBeatsIt
isagreatnewservicebutwearenotreceivingmany
contributionsfromCalifornia Pleaseshareyour
informationwithotherAMCAmembers As

TommyMulhernsaidaboutMosquitoNewsinVol
1No1Thesuccessofthismediumforexchanging
informationofvaluetoallofuswilldependentirely
ontheinterestcooperationandcontributionsfrom
everypossiblesource Ifsuchcontributionsof

materialisnotforthcomingyourcommitteewill
havenothingtoprintFromnowonweurgeyou
nottowaitforasolicitationfromthecommitteeto

sendmaterialWriteupanythingthatmightbeof
interesttoothersintheworkandsenditontothe

committee

ThereareAMCAcommitteesworkingonan
accreditationprogramforvectorcontrolagencies
onpossiblecorporatemembershipsandother
mattersIdonothavetimetocoverthoseareas

nowbutIwillbegladtodiscussthemwithyou
laterifyoulike

Iattemptedtogivesomehistoricalperspective
asIsharedsomeoftheAMCAcurrentactivities

becauseIwantedforustobeawareofsomeofthe

thingswhichhaveshapedourcurrentcircumstances
Understandingthewhowhatwhenwhereand



whyofamatterisbasictodevelopingarational
policytomeettodayschallengesandneedsWe
areastrongassociationbutwemustcontinueto
worktogetherandcommunicateeffectivelyand
quicklywitheachotherifwearetomeet
tomorrowschallenges

BasicofallbasicsIthinkiscommunication
TommyMulhernknewthiswhenhehelpedform
theAMCAandMosquitoNewsIwasbornin1944
longafterTommyandothersbeganthisworkbut
Igettheprivilegeofhelpingtocontinuethework
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IampartofthewhooftheAMCAandIgetto
playaroleinthefuturewhatwhenwhereand
whyoftheAMCATheAMCAdoesnotbelongto
anyoneofusbutIamproudtobeapartofitand
togettoworkwithyoutocontinueanoblework

IfyouareanAMCAmembercontinueto
communicatewithothermembersandshareyour
informationandknowledge Ifyouarenotan
AMCAmemberweneedyouAndyouneedus
Pleasejoinwithusnowasanassociatememberor
aregularmember
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THEFUTUREROLEOFTHEENVIRONMENTALMANAGEMENTBRANCH

INVECTORCONTROL

DonJWomeldorf

Thankyoufortheopportunitytoaddressyou
todayandtogiveyoumyviewsonthechallengein
thetitleassignedtomypresentationThetimingis
superbbecausejustaboutnowIbeginmyfmal
twelvemonthsinthechairfirstoccupiedforafew
yearsbyArveDahlandthenforalmostthree
decadesbyDickPetersIwillhaveheldthereins
forfourteenyearswhenIleaveStateserviceearly
in1993havingspentfromJuly1959toFebruary
1979onvariousotherassignmentswithinthe
organizationAthirdofacenturyisplentylong
enoughforanyonetoworkforasingleemployer

Whenlookingaheaditisinstructivetolook
backYoumayhaveheardtheartofforecasting
definedasdrivingacarblindfoldedtaking
directionsfromsomeonewatchingoutoftherear
windowNonethelesslookingbackatwherewe
werehelpsusdefinewherewearenowToreview
thehistoryofthevectorsurveillanceandcontrol
programweturntopresentationsmadebeforeyour
AssociationatitsconferencesArveDahlatthe
16thAnnualConferenceofthethenCMCA

describedthegenesisofthethenBureauofVector
ControlorBVCasafewmayrememberitinthe
thenDepartmentofPublicHealthDahl1948It
wasformedonJuly11947fromtheMosquito
ControlSectionandtheSanitaryInspections
Section

TheDepartmentsmosquitocontrolactivities
originatedin1910byDrWilliamBHermsinhis
roleasconsultantonentomologytotheDepartment
ofPublicHealthandremainedasafunctionofthe

BureauofSanitaryInspectionsuntil1919whenit
wasassignedtotheBureauofSanitaryEngineering
TheactivitieswereformalizedastheMosquito
ControlSectioninApril1946toadminister
400000oflegislativelyprovidedsubventionfunds
andalsotoconductstudiesanddemonstrationsand

EnvironmentalManagementBranch
CaliforniaDepartmentofHealthServices

714PStreetRoom616
SacramentoCalifornia942347320
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to perform emergency control in case of

mosquitobornediseaseoutbreaksTheSectionwas
toprovideadvisoryandorconsultationserviceson
mosquitocontroltotheentirestateItwasalsoto
conducttrainingprogramsforlocalmosquito
controlagenciesTheSanitaryInspectionsSection
theotherentityinmakingupthenewBVCwas
establishedin1916withprimaryresponsibilityin
generalsanitationItwasassignedplaguecontrol
followingtheurbanoutbreaksin1919and1925and
performedroutineplagueandtularemiasurveillance
startingin1927 Ithademergencycontrol
responsibilitiesaswell

AfunctionalchartpresentedbyDahl1948
showedthatthenewBVCplannedtocoordinate
closelywiththeDepartmentsepidemiologistsand
laboratoryservicesconductsurveysforplague
tularemiarelapsingfeverencephalitisandseveral
otherdiseasesperformstudiesanddemonstrations
relatingtoinsecticidesforvectorcontrolricefield
mosquitoesmosquitoesproducedbysewerfarms
androdentandtickinvestigationsconsultwithand
adviselocalagenciestakeemergencycontrol
measures and conduct training and other

informationalservicesTheforesightofthosewho
shapedtheprogramoftheBVCisevidencedbythe
factthattheirplanssoundfresheventoday

ThereisamaximThemorethingschange
themoretheystaythesame Thisisespecially
truewhenonereadsthenamesofthemembersof

thenewlyconstitutedVectorControlAdvisory
CommitteeasreportedbyDrWiltonHalverson
thentheDirectorofPublicHealthatthatsame

16thAnnualConferenceHalverson1948Thelist
ofthemembersincludesDrWilliamCReeves

BillisstillontheCommitteeandhasservedasits

Chairformostoftheinterveningyears
In1951fouryearsaftertheBVCwasfounded



DickPetersbecameChiefaposthewastohold
untilhisretirementattheendof1978Inhisfirst

addresstoyourAssociationafterhisappointment
hestressedthatserviceinitsbroadsensewasthe

keynoteoftheprogramPeters1952 That

philosophyhasprevailedinourrelationshipto
vectorcontrolagenciesduringtheentireexistence
oftheorganizationfirstknownastheBureauof
VectorControltheninsuccessiontheBureauof
VectorControlandSolidWasteManagementthe
VectorControlSectiontheVectorBiologyand
ControlBranchtheVectorSurveillanceand
Control Branch andfinallyto date the

EnvironmentalManagementBranchEMBOur
parentorganizationhaschangeditsnametoofrom
theDepartmentofPublicHealthtotheDepartment
ofHealthandnowtotheDepartmentofHealth
ServicesNonethelessandnomatterbywhatname
theroseiscalledservicehasbeenourwatchword

Thoseearlyplansandconsistentphilosophy
areamongtheinternalfactorswhichshapedour
programLetusnowlookatsomeoftheexternal
aspectsthoseoverwhichwehavehadlittleorno
controlTherehavebeenseveralandallhavehad
adirectoranindirecteffectuponourvector
surveillance and control activities Inmy
perceptionthegreatestimpacthasresultedfrom
threeverydifferentexternalinfluences

Thefirstiswastemanagement Overthe

decadeswehavebecomeanadministrative
repositoryforwastemanagementfunctionsofthe
Departmentwhichdonotfitwellanywhereelse
Therewas good logic in assigning to us

responsibilityfordevelopingtheStatessolidwaste
managementprogrambeginninginthe1950s
becausefliesandratsweremajorsolidwaste
relatedproblemsTherewaslesslogicinthe1970s
forassigningusthehazardouswasteprogramBoth
ofthesemajorprogramsbecamelargeenoughto
departontheirown Howeverwenowhave
responsibilitiesforlowlevelradioactivewasteand
medicalwastewhichhavenothingwhatsoeverin
commonwithvectorsurveillanceandcontroland
wastewateronlyperipherallyrelatedtomosquito
andaquaticgnatprevention Havingthese
programsinourorganizationhasbeenbothgood
andbad Ontheplussideithaskeptusin
existenceOntheminussideadministeringand
conductingtheseprogramstakesagreatdealof
timeandeffortfromstaffwhocouldotherwisebe

doingvectorrelatedworkForinstanceabout50
ofmyowntimeoverthepast5plusyearshasbeen
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takenupbythelowlevelradioactivewaste
managementprogram

Thesecondinfluenceisshiftinggovernmental
rolesandresponsibilitiesgenerallydrivenby
politicalactiononthepartoftheCongressthe
LegislatureorbothDuringthe1950sanduntilthe
mid1960stheStatesmajormosquitoresearch
programwasinourorganizationLegislativeaction
transferredtheprogramitsstaffanditssupportto
theUniversityofCaliforniaImentionedthewaste
managementprogramswhichoriginatedfrom
federallawsandfromlegislativefiatOtherkey
federalandstateactionswhichhavegreatly
impactedourprogramwerethecreationoftheUS
EnvironmentalProtectionAgencyintheearly1970s
shadowed by formation of the California

EnvironmentalProtectionAgencyin1991the
passageoftheNationalEnvironmentalPolicyAct
andtheCaliforniaEnvironmentalQualityActinthe
early1970sandthe1972amendmentstothe
FederalInsecticideFungicideandRodenticideAct
FIFRA Therehavebeen myriadother
congressionalandlegislativeactsdealingwith
environmentallawandcontrolforinstance
endangeredspeciesandwetlandsprotectionThe
resultinmanycaseshasbeentoincreaseour
workloadwithlittleornoincreaseinresources

For example the vector control technician

certificationprogramwasnecessitatedbythe1972
amendmentstoFIFRAWesetupaprogramto
certifyyourstaffandwediditwithnoincreasein
resourcesThecontinuingeducationprogramgrew
outofconcernsthatfederalandstateactionwould

forceituponyouWetookonthattaskwithonly
enoughsupportfromyoutopayfor50ofa
clericalpositionInthefuturereorganizationof
Stategovernmenttoincreasethescopeofthe
CaliforniaEnvironmentalProtectionAgencymay
bringaboutsomechangesinwhatcurrentlyfalls
under the purview of the Environmental

ManagementBranchItcouldconceivablychange
theadministrativelocationoftheentireorganization
includingthevectorsurveillanceandcontrol
program

The third external influence is fiscal

constraintsProposition13theinitiativepassedin
1978slashedyourincomebyalmost50 requiring
youtoreducestaffmainlytechnicalsupport
personnelWewerejustintheprocessofgearing
uptohelpyoumeetyourstaffmgshortageswhen
earlyin1979wewerehitbygeneralfundcuts
generalfundsareotherthanfeecontractor



similarspecialmoneywhichresultedina44
reductioninstaffWehadtonotonlydropplansto
helpyoubuthadtoeliminatelargeportionsofour
vectorsurveillanceandcontrolprogramIronically
duringthenextfewyearsyouandweworked
togethertogetlegislationenactedwhichhasgiven
youfundingoptionsbuthasleftuswithnoincrease
In1989additionalgeneralfundcutsledtothe
eliminationofasisterbranchwithitsremnants

beingabsorbedbytheEnvironmentalManagement
BranchThisagainincreasedouradministrative
workloadFinallyoratleastmostrecentlyin1991
wesustainedfurthercutsinourgeneralfund
supportwhichresultedinanadditional30lossof
engineersbiologistsandassociatedstaffCoupled
withthereductionwaslossofcontinuedfundingfor
abuddingLymediseasesurveillanceandcontrol
programwhichhadbeenfundedusingredirected
generalfundmoneyfortwoyearsandtwoyears
onlyItisapparentthatgenerallyfundedprograms
arehighlyvulnerableintodaysfiscalclimate

Theforegoingprovidespartofthebasisfor
lookingaheadThirtyplusyearsofparticipatingin
theprogramandwatchingwhathasgoneoninthe
statethenationandtheworldalsohaveinfluenced
mythinkingHereareseveralpremises

1 TheEnvironmentalManagementBranchwill
continuetoserveWeareinourfifthdecade

ofexistencebecausethepublicandyouwho
havecomeintobeingtomeetthepublics
desireswantourservicesIfwearenolonger
neededwewilldisappearOntheotherhand
youexistinyourpresentformandyouare
abletodowhatyouhavebeenabletodoto
getyourworkdoneinlargepartbecauseof
thecloseactiveteamworkwhichhasexisted
betweenyouragenciesandtheState

2 Localvectorcontrolagencieswillcontinue
todoabetterjobofdeliveringservicestothe
publicthandoestheState Thereforethe
functionoftheEnvironmentalManagement
Branchwillnearlyalwaysbeinsupportofyour
workratherthanindirectservicetothe

citizensofCaliforniaWewillinthefutureas

inthepastadvocateencourageandaidin
forming local vector control agencies
commensuratewiththepublicsneedand
abilitytopayforservices

3 Youdontyetcompletelycoverthestate
and your agencies vary geographically
demographicallyandfmanciallyinyourability
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toprovideservicestothepublic Forthat

reasonourrolewillalsovary The
Environmental Management Branch will

continuetohaveadirectserviceroleabsent
yourpresencelimitedhoweverinmostcases
todiseasethreateningsituations

4 ThisistheinformationageTheroleofthe
EnvironmentalManagementBranchwillbe
greater in gathering processing and

disseminatinginformationlessintakingdirect
actionTobeeffectivethoughwemustretain
capabilitytobeinthefieldtolearnandto
experienceinordertohaverealworld
informationtoimpart

5 Wehavealwaysdoneitthatwayisnota
validreasonforcontinuingtodosomethingin
aparticularmanner Changeisoften
traumaticbutmaybevitaltosurvival A

biologicallawstatesthatwhenfacedwith
adversityanorganismmustadaptmigrateor
dieThesamelawappliestoanorganization
agencyorassociation

6 Decentralizationisacurrenttrendbutthere
aresomeactivitieswhichbytheirnaturemust
becentralized Forexampletheseinclude
processingsurveillanceandcontrolinformation
whichcoversecologicalnotpoliticalareas
Centralizationcouldbemodifiedtobe

regionalnotnecessarilystatewide Some

centralized functions need not require
involvementoforactionbytheStatebutcould
bedonebylocalagencyorganizationsnotably
your Association and the California

ConferenceofDirectorsofEnvironmental
Health

7 Thereareregulatoryandquasiregulatory
activitieswhichbytheirnatureareoutsideof
theproperscopeofindividualororganizations
oflocalagenciessuchasstandardsettingand
qualityassuranceTheseareappropriateroles
fortheEnvironmentalManagementBranch
anditssupportingentitieswithintheState
The cooperative agreement relating to

pesticideuseandthetechniciancertification
programareexamplesasisbiomedical
laboratorysupportofepidemiologicalservices

8 Therearesituationsinwhichonelevelof

governmentinyourcaselocalgovernment
can best be represented before other

governmentalentitiesbyanotherlevelof
governmentThisincludessuchfunctionsas
thegeneralpermitissuedbytheUSArmy



CorpsofEngineerstotheStateonyour
behalfandthepublichealthexemptionfor
using pesticides for vector control in

endangeredspecieshabitatsalsoexercisedby
theStateonyourbehalf

9 Stateprogramswhichdependuponthe
general fund are highly vulnerable to

reduction State programs which are

supportedbyfeescontractsorothersuch
sourcesoffundsarelessvulnerableto

reductionTheEnvironmentalManagement
BranchisactivelyseekingfundingforSome
activitiessuchasplagueandLymedisease
surveillanceandcontrolinrecreationalareas

Thereisanothermaximwhichislikelyto
applyHewhopaysthepipercallsthetune
Theobviousdangertoyouisthatourstaff
maynotbeavailabletoprovidetoyouthe
servicesyoudesireifstafftimeistakenupin
doingcontractworkforothers

AstothefutureoftheEnvironmental

ManagementBranchinvectorcontrolgiventhe
considerationsIhaveoutlinedwewillworkwith
youandwithotherorganizationsinterestedinthe
samequestionbutwecannotcompletelydetermine
ourownfateYouandwetogethermustaddress
somekeyissues

1 Whatarethethingsthatmustbedoneto
protectthepeopleofCaliforniaformattackby
vectorsandthediseasestheytransmitOnly
afterthemustdoneedshavebeenaddressed

willitbecomepossibletomovetotheshould
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doandnicetodo

2 Ofthosethingsthatmustbedonewhatcan
youdoasindividuallocalagencieswhatcan
youdoasastatewideorganizationoras
regionalentitiesandwhatcannotyoudoby
andforyourselves

3 Ofthosethingsthatyoucannotdowhatis
appropriate for the Environmental

ManagementBranchandits supporting
entitieswithintheStatetodoforyou

4 HowcantheStatesactivitiesbefunded

Assistanceinobtainingadequatefmancial
supportfortheEnvironmentalManagement
Branchmustcomefromtheoutside We

cannotpushadeadbearupatree

Youaskedmetoaddressyoutodayonthe
futureroleoftheEnvironmentalManagement
Branchinvectorcontrol Ileaveyouwiththis
questionandchargeyoutoponderitcarefullyfor
itsanswermayaffecthowyoudobusinessformany
yearstocome Whatisthefutureroleofthe

EnvironmentalManagementBranchinvector
control
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PESTICIDEREGULATIONSTHEEPAANDMOSQUITOCONTROL

Pesticideregulationswereinitiallydeveloped
outofconcernfortheefficacyofproductssoldto
endusersmainlyfarmerswithlittleornoconcern
forapesticidespossibleadverseeffectsonhuman
healthortheenvironment

WiththeadventofDDTintheearly1940sand
particularlyafterWWIIwhennewgenerallymore
toxicchemicalpesticidesweredevelopeditwas
recognizedthatthesecompoundsposedathreatto
nontargetspecies Whiletheneedformore

stringentcontrolswasapparentitwasnotuntilthe
1970sthatthefocusofpesticideregistrationshifted
fromapesticidespossiblelackofefficacytoits
potentialforcausingharmfuleffectstonontarget
specieshumanhealthandtheenvironment

WhilethefirstfederallawTheFederal
InsecticideActof1910wasenactedearlyinthis
centuryseveralstatesincludingCaliforniahad
alreadypassedlawscoveringinsecticidesThese
lawswereforthemostpartestablishedsimplyto
protectconsumersfromadulteratedproductsThe
recognitionofdangersposedtonontargetspecies
resultedinthefirstFederalInsecticideFungicide
andRodenticideActFIFRAbeingenactedin
1947 The United Stated Department of

AgricultureUSDAwasinitiallyresponsiblefor
administeringtheActbutthatresponsibilitywas
transferredtotheUnitedStatesEnvironmental

ProtectionAgencyEPAwhenitwascreatedin
1970

FIFRAhasbeenamendedseveraltimesover

theyearsThoseamendmentsof197219751978
1980andmostrecently1988areofparticular
importancetousergroupssuchasthoseinvolvedin
mosquitovector control In general these

amendmentshaveprovidedforstrictercontrolover
theusesofpesticidescreatedamoreequitable
SpecialReviewprocessoriginallytheRebuttable
PresumptionAgainstRegistrationRPARprocess
establishedwaiverauthorityunderwhichthe
Administratormaysetasidedatarequirements

JohnWKliewer

UnitedStatesEnvironmentalProtectionAgencyRetired
9805MeadowKnollCourt

ViennaVirginia22181
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pertainingtoefficacyandallowedgreaterleeway
fortheAgencytocarryoutitsresponsibilities

Thebasisforpesticideregulationshavethus
evolvedfromconcernsforproductefficacytothe
presentsituationinwhichenvironmentalandhuman
healthfactorshavebecomethedominantcritical
issues Concernsfortheefficacyofpesticide
productshavegreatlydiminished Infactthe
waiver authority established by the 1978

amendmentstoFIFRAwereimplementedin1979
formostpublichealthpesticidesincludingmosquito
pesticidesandthatprovisionisstillinplacetoday

Otherrelevantchangeswhichhaveandare
nowoccurringincludethereorganizationofthe
EPA Office ofPesticide Programs OPP
increasingconcernsforendangeredspeciesand
wetlandsconservationandarecognitionofthe
importanceofmanagingpestresistanceproblems
onaninternationalbasis

TheOPPreorganizationofafewyearsago
createdsevenDivisionsfromtheoriginalfour
withintheOfficeandhasresultedinanincreased

emphasisonregistrationrestrictionsandonthe
ecologicaleffectsofpesticidesintheenvironment
TherewasalsoanamechangefortheBenefitsand
UseDivisiontoBiologicalandEconomicAnalysis
Divisionwithwhatsomefearadiminutionofthe
benefitsaspectsoftheriskbenefitsequationAs
expectedtherehasalsobeenanincreaseinthe
numberofpesticidesplacedinSpecialReview

Withthenewfeestructuremandatedinthe

1988amendmentstoFIFRAmanyproductsthat
hadlanguishedinregistrationatnocostto
registrantswerequicklyremovedfromregistration
Manyoftheseproductswerenolongerusedor
evenproducedandtheirlossisofnoconsequence
Otherminoruseproductsareimportanttousers
andtheirlosshascreatedproblems

BeforemyretirementfromtheEPAandwhile
workingcloselywiththeAmericanMosquito
ControlAssociationsAMCAEnvironmental



Committeeplansweredevelopedassuringthat
publichealthconcernswilltakeprecedenceover
endangeredspeciesconcernsifanoccasionarisesin
whichthereisdirectconflictbetweenthetwo

mandatesThatprovisionremainsintheEPAs
EndangeredSpeciesProtectionProgramplan

TheAgencyispresentlysponsoringamajor
internationalprogramonmanagementofpest
resistanceproblemsTheprogramwhileconcerned
primarilywithagriculturalsituationsincludespublic
healthpestresistanceproblemstoo
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Insummaryitisclearthatenvironmental
issueshavebecomethedominantfactorinaction

concerningpesticidesusedforpublichealthand
otherpestmanagementactivitiesThereisastrong
shifttowarduseofculturalandbiologicalcontrol
measurestoreducedependencyonthesocalled
hardpesticides TheEnvironmentalProtection

Agencyhasalwaysbeenanadvocateofsuch
IntegratedPestManagementIPMmethodsand
activelysupportsthischangetowardtheuseof
measures which are more compatible with

environmentalprotectiongoals
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THEROLEOFINSECTICIDESINPUBLICHEALTH

VECTORCONTROLINCHINA

XiaoChunZhu

Therearefourgroupsofpestswhichare
consideredasImportantPublicHealthVectors
IPHVinChinamosquitoeshousefliescock
roachesandrodents Thefollowinggoalsare
emphasizedtocontrolthesefourgroups1to
maintainpopulationsofIPHVatlowlevelsincities
andtowns2todecreaseIPHVannoyanceactivity
tohumans3topreventtransmissionofdiseasesby
vectors

Thepoliciesandtechniquesforcontrolare

1To eliminate vector breeding places
environmentalmodificationisorganizedby
governmentalagencieswhenappropriate

2Todealwithemergencysituationscampaigns
ontheeradicationofvectorsarecarriedoutby
the Office of National Public Health

Committeeduringvectoroutbreaks
3Tomanagevectorpopulationsasmuchas

possible with mass population sectors

participatingintheprocessofvectorcontrol

OrganizationsofIPHVControlinChina
The Office ofNational PublicHealth

CommitteeintheMinistryofPublicHealthisin
chargeofnationalprogramsonIPHVcontrolIts
responsibilitiesaretoformulatenationalpolicyand
regulationofIPHVcontroltomonitorevaluate
andrevieweffectsofcontrolprogramstostimulate
andplanresearchdealingwithIPHVandto
providegrantstouniversitiesinstitutesandother
researchorganizations

TheTechnicalAdvisoryGroupofDirection
whichisaconsultinggroupintheOfficeofNational
Public Health Committee is composed of

professorsandexpertsininsectcontrolfrom

DepartmentofEntomology
UniversityofCalifornia

RiversideCalifornia92521

universitiesandinstitutesofacademiaChinese
AcademyofMedicalSciencesandtheChinese
AcademyofPreventativeMedicineThisadvisory
groupregularlyprovidesscientificandrationalized
suggestionsandadvicetotheOfficeofNational
PublicHealthCommitteebasedonthepresent
problemsofIPHVandrelateddiseasesinChina

LocalOfficesofPublicHealthCommittees
whicharepartofprovincialandcountygovern
mentsorganizevectorcontrolprogramsand
campaignstoeradicatevectorsinlocalareasPest
ControlStationsundertheleadershipoftheLocal
OfficesofPublicHealthCommitteescarryout
specificandlocalvectorcontrolprogramsFig1

ControlMethods

Thereareabout400speciesofmosquitoesin
China Nineofthemareofmedicalimportance
Table1andhavebeenthesubjectofmosquito
controlinChinaforover40yearsLu1984Even
thoughdiseasesvectoredbythesemosquitoesare
periodicallyproblematicthemoreimportantaspect
istheirannoyancetopeople

Mosquito control by environmental

managementbiologicalcontrolandchemical
controlarethemainmethodsusedinChinaDue

tolackoftimeandspaceonlychemicalcontrolof
mosquitoeswillbediscussedhere Inchemical

controlthecommonlyemployedmethodsusedin
Chinaareresidualspraysspacesprayslarval
controlinmosquitobreedingplacesandpyrethroid
impregnatedbednets

ResidualSprays Formanyyearsresidual
sprayshavebeenusedforthecontrolofadult
Anophelesmosquitoesinattemptsatloweringthe
incidenceofmalariaInthe1950sDDTwasused

1PresentAddressOfficeofNationalPublicHealthCommitteeintheMinistryofPublicHealthBeijing 100725China
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Figure1ThefunctionandorganizationoftheOfficeofNationalPublicHealthCommitteeONPHCinthe
MinistryofPublicHealthforChina

Table1DistributionofanddiseasescarriedbythemajorvectormosquitospeciesofChina

Species Distribution

Anophelessinensis

Anophelesanthropophagus

Anophelesdirus

Anophelesminimus

Culextritaeniorhynchus

Culexpipienspallens

Culexpipiensquinquefasciatus

Aedesalbopictus

Aedesaegypti

AllChina

AllChina

HainanProvince

HainanYunnanGuangdong
GuangxiProvinces

AllChina

AllChina

AllChina

AllChina

HainanGuangxiProvinces
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Diseasesvectored

Malaria

MalariaFilariasis

Malaria

Malaria

JapaneseBencephalitis

JapaneseBencephalitis
Filariasis

JapaneseBencephalitis
Filariasis

JapaneseBencephalitis
Denguefever

Denguefever



tocontrolmosquitoesinlargescaleprogramsLu
andZhu1983butwasnoteffectiveagainst
AnophelessinensisWiedemannwhichisprimarily
exophilicLuandZhu1983 Howeverduring
19551958residualsprayswereusedontheislandof
HainantosuccessfullycontrolAnophelesminimus
TheobaldIndoorresidualsprayscarriedoutfor3
4yearswithBHC0205gramsmresultedin
thealmostcompletedisappearanceofAnminimus
onthisislandandanoverallreductioninmalaria
transmissionGaoetal1958Butthismethod
hadnonoticeableeffectsonAnophelesdirusPeyton
andHarrisonpopulationsanothermajorvector
mosquitoontheislandbecauseittooisexophilic

AnotherspeciesAnophelesanthropophagusXu
andFengwhichisavectorofmalariaaswellas
Brugianfilariasisisthedominantspeciesinthe
southernpartoftheYantziRiverThisspeciesis
susceptibletochemicalssoresidualspraysapplied
12timesperyearcansuccessfullycontrolthem
EntomologistsfromtheShanghaiInstituteof
EntomologyandInstituteofParasitologyhave
researchedthisproblemformanyyearsinthe
ZhejiangandSichuanProvinces

DDTresistantmosquitoeswerewidelyfound
throughoutChinaafterusingDDTforanumberof
yearsLiu1979soDDTresidualspraysnolonger
constitutesthemethodofchoiceforcontrolof
IPHVinChina

Since1984indoorresidualsprayswith
deltamethrin15mgmhavebeenperformedin
manycitiesandtownswithgoodresults In

additionspacespraysareoccasionallyusedin
emergencysituations

PvrethroidImpregnatedBednetsSince1984
bednetsimpregnatedwithpyrethroidshavebeen
extensivelyusedinChinabasedonWorldHealth
OrganizationsWHOsrecommendations The

netshavetoxicandexcitorepellenteffectswhen
contactedbymosquitoesAtpresentatleastfive
millionpyrethroidimpregnatedbednetshavebeen
usedannuallyineightprovinceswithnotoxicside
effectsonhumansLu1988Thelocalresidents
receivepyrethroidimpregnatedbednetsenthus
iasticallybecauseitisasafesimplecheapand
effectivemosquitocontrolmethodLi1988In
someareasindoorsprayingwasreplacedwith
pyrethroidimpregnatedbednetsastheprimary
controlmethod Themostcommonpyrethroid
presently used to impregnate bednets is
deltamethrin

ADeltamethrinImpregnatedBednets The
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utilizationofbednetsimpregnatedwithdeltamethrin
925mgmiswidespreadandusedtocontrolAn
sinensisAndirusandAnanthropophagusin
antimalarialprogramsthroughoutChinaLu1991
In1988morethan225milliondeltamethrin
impregnatedbednetswereusedinSichuanProvince
Theincidenceofmalariainthetreatedarea
declinedby50ascomparedtothecontrolarea
Theeffectwasmuchgreaterthanthatobserved
withDDTresidualspraysLu1991InSichuan
Guangdong Hainan Guangxi and Yunnan

Provinces bednets impregnated once with
deltamethrin protectedresidents from biting
mosquitoesformorethantwomonths

ImpregnatedbednetswereeffectiveagainstAn
dirusamajormalariavectorinlocalareasafter
themethodwasextensivelyemployedinHainan
ProvinceeventhoughAndirusisanexophilic
species Forexampledeltamethrinimpregnated
bednetswereemployedintheareaofShanganlo
populationof6407HainanProvinceduring
19861987LiandLu1988Themalariaincidence
aftertreatmentanduseofthebednetswas

significantlylowerthanbeforetreatmentFig2
Itisnowalsoproventhatthismethodisefficacious
forthecontrolofCulexpipienspallensCoquillett
andCulexpipiensquinquefasciatusSay

Itisgenerallythoughtthatthereductionofthe
incidenceofmalariainChinasince1988hasbeen
attributabletothesuccessfuldistributionanduseof
impregnatedbednets

RecentlydeltamethrinresistantstrainsofAn
sinensishavebeendiscoveredinSichuanand

ZhejiangProvinceswheredeltamethrinhasbeen
widelyusedasbothresidualspraysandfor
impregnatingbednetsforanuberofyearsWith
highdosagesofdeltamethrintheknockdownspeed
oftheresistantstrainswastwiceasslowasthatof

thesensitivestrainsThisemergenceofresistance
willaffectthefutureuseofdeltamethrin

BPermethrinImpregnatedBednetsPermethrin
wasfoundtohavethesameresultsasdeltamethrin

throughfieldexperimentsinJangsuProvincebythe
TechnicalCoordinatingGroups Anotherfield

surveyontheeffectsofpermethrinimpregnated
bednetswasdoneinHainanProvincebythe
GuangdongProvincialSanitationandPrevention
StationSatisfactoryresultshavebeenobtainedbut
atacostfourtimeshigherthanthatofdeltamethrin
LiandLu1988

CAlphacvpermethrinImpregnatedBednetsAt
presenttheexperimentsonbednetsimpregnated
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Figure2MalariaincidenceusingdeltamethrintreatedbednetsinSanganloHainanProvinceChina

withalphacypermethrinarebeingconductedinthe
laboratoryaswellasthefieldagainstpreviously
mentionedAnophelesandCulexspecies The

resultsshowthatit is lesseffective than

deltamethrinatthesamedosagesLu1991
Howeveritisprobablethatformulationtechnology
mightincreaseitsefficacy

LarvalControlRicefieldsarethemajor
breedingplacesforAnsinensis andCulex

tritaeniorhynchusGilestheformeristhemajor
vectorofmalariaandthelatteravectorof
JapaneseBencephalitisinChinaThebreeding
placesaretoovasttotreatwithlarvacidesso
biologicalcontrolmethodssuchaswetirrigation
andfishplantingareadoptedincontrollinglarvae
inmorethan10millionMuabout15million
acresofricefields

Culexpipiensbreedinsluggishandstagnant
partsofstreamsandcanals Thismosquitois
controlledbytheditchinganddredgingofthe
canalsandremovalofweeds Stagnantwater
mosquitoesaresometimesstillcontrolledwith
common insecticides such as dipterex and

dichlorvosmuchastheyhavebeenforover40
yearsalthoughresistancehasbeenfoundat
differentlevelsinalmost70ofthecitiesand

townsinChinaLiu1979
Anationalsurveillancenetworkofresistance
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andcoordinationofgroupsinvolvedinresistance
researchhavebeenorganizedtomonitorthe
distributionofresistanceandtodeterminethe

causeItwasfoundthatresistancetoinsecticidesin

somebigcitiessuchasShanghaiNanjingFuzhow
andGuangzhowishigherthanthroughouttherest
ofthenation InthesesituationsBtiBacillus
thuringiensisvarisraelensisandBsBacillus
sphaericusareusedinsteadofconventional
chemicallarvacidesAttheendofthe1980sthe
productionofBtiwasupto150tonsperyearin
ChinaTheapplicationofBtiandBsshowedthat
theydelayedthedevelopmentofresistancetoother
larvacides RecentlyinHainanProvincethe
Brateauindexofmosquitoeswasreducedto3
from804intreatedfieldsafterapplicationwith
1020ppmofBti130180ITUmgagainstAedes
aegyptiLinnaeusonceeverytendaysduringJuly
andAugust

Conclusions

Inthepast40yearstherehavebeenthree
successfulactivitiesinthecontrolofmosquitoesin
China1thedisappearanceofAnminimusby
residualspraysontheislandofHainaninthe1950s
2theadoptionandimplementationofbiological
controlpracticesusingBtiandBsinsteadof
organophosphorusinsecticidesgreatlyreducedthe



developmentofresistanceinthe1980sand3the
useofpyrethroidimpregnatedbednetsdecreased
populationdensitiesofAndirusandAnsinensis

Thesemosquitocontrolactivitieshavereduced
thepopulationsofseveralspeciesofAnophelesto
suchanextentthatincidenceofmalariainprogram
areasisdecreasingDevelopmentandapplication
ofBtiandBshavefurtherhelpedtosurmountthe
difficultiesincontrollingCulexpipiens
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PARADIGMSOFTHEMOSQUITOCONTROLCOMMUNITY

OFCALIFORNIAPASTANDPRESENT

FredCRoberts

Introduction

MosquitocontrolagenciesofCaliforniahave
conductedremarkablysuccessfulenvironmental
healthprogramsprotectingthepublicfromvector
bornediseaseandpestmosquitoesforovereighty
yearsTodayinthemidstoftheenvironmental
eramanyfeeltheseagenciesarefacingtheirmost
seriouschallengeThechallengesimplystatedis
tobringtheactivitiesofmosquitocontrolinto
balancewiththenaturalsystemsThetaskisour
shareofthelargertaskofbringingourwholesocio
economicsystemintobalancewithnaturalsystems

Nowhereisthechallengetothemosquito
controlcommunityofCaliforniaMCCCgreater
thaninmeetingpublicdemandtorestoreenhance
andmanagewetlandsSinceinstateandfederal
lawtheresponsibilityfortheregulationand
management of the environment hasbeen

fragmentedintopartsanddistributedtoanumber
ofpublicagenciesallagenciesarerequiredtowork
effectivelytogethertostewardthesecomplex
environmentalsystems

FritjofCapra1982speakstotheissueof
fragmentationinhisbookTheTurningPointand
inthe1991movieMindwalkwhichwasbased

uponhisbookHefmdsthemechanisticworldview
ofCartesianNewtonianscienceinadequate He

feelsweliveinagloballyinterconnectedworld
needinganewholisticperspectiveanewvisionof
realityCaprabelieveswearefacingacrisisof
perception

DanielBotkinProfessorofBiologyand
EnvironmentalStudies at theUniversity of

CaliforniaatSantaBarbaraoffersasimilar
messageHebelievesthatmorethananyother
factorthemajorchallengeininterpretingnature
anddealingwiththeenvironmentalissuesis
recognizingandconfrontingourdeepseated
assumptionsaboutnatureBotkin1990believes

AlamedaCountyMosquitoAbatementDistrict
23187ConnecticutStreet

HaywardCalifornia94545
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thatbeforewereachapointwhereourroleinthe
environmentispositivewewillhavesettledupona
newsetofmetaphorsimagesandsymbolsof
nature

Thepurposeofthispaperistoexploreour
perceptionsofrealityandnatureintheMCCC
ThisIbelieveisslipperybusinessandIexpectmy
effortstobeofmorevalueasaforcetostimulate

reflectionratherthanapresentationoffacts I

concurwiththeaboveauthorshoweverinbelieving
thattheprocessisanessentialfirststepinmeeting
theenvironmentalchallengesfacingtheMCCC

MentalModels

Whyaremetaphorsimagesandsymbolsof
primaryimportanceFirstandforemostbecause
theyinfluencewhatweseeanddoTheyshapethe
developmentandprovideaframeforacomplex
cognitivestructurethathasonlyinthepastfew
decadesbecomerecognizedandstudied The

structurehasbeenalludedtobyvariousinvest
igatorsasassimilatoryschemataPiaget1954
imageBoulding1961tacitinfrastructure
BohmandPeat1987theoryinuseArgyriset
al1985andmentalmodelsSenge1990There
hasbeenawealthofknowledgedevelopedabout
thesehighlyabstractcognitivestructureswhichshall
bereferredtointhispaperasmentalmodels
Followingisacompilationofsomeofthat
knowledgeprovidedbytheabovecitedauthors

1 Mentalmodelsbegindevelopingatbirthand
continuetoservetheindividualthroughoutlife
byinterpretingtheworldandinfluencing
behavior

2 Mental models are deeply ingrained
assumptionsgeneralizationsevenimagesthat
influencehowweunderstandtheworldThey
takeasubliminalandunconsciousformas



timepasseshabitualization
3Whenamessagereachesamentalmodel

threethingsmayhappenthemessagemaybe
ignoredthemessagemaychangeinawell
definedwayoritmaybechangedina
revolutionarywayasinareligiousconversion

4Mentalmodelsdeterminewhatseeand

thereforewhatwedoPerhapsmoreimport
antlytheyalsodeterminewhatwedonotsee

5 Thereisapowerfulnaturaltendencyfor
individualstoresistchangingtheirmental
modelsInfactindividualsdevelopelaborate
defensiveroutinesdesignedspecificallyto
defendthemTheresistancetochangecanbe
asevereimpedimenttolearningthataffects
individualsandtheirorganizations

6 Mentalmodelsarenotrealityandtherefore
fallshortofcompletelydescribingrealityIn
thevernacularmentalmodelsaremapsnot
theterritory Yetwetendtoconfusethe
mapwiththeterritory

7Techniqueshavebeendevelopedtomanage
mentalmodelsbyconversinginamanner
whichbalancesinquiryandadvocacywhere
peopleexposetheirthinkingtomakeitopen
totheinfluenceofothers

The crisis ofperception can be fully
appreciatedinlightofourknowledgeofmental
modelsThemetaphorsimagesandsymbolsof
naturethatarecommunicatedintheMCCC

influenceourindividualmentalmodelsTheyin
turninfluencewhatweseeanddoLearningabout
thedynamicsofmentalmodelsandreflectingon
ourindividualmentalmodelscanhelpusto
improvethemasnecessarytoestablishasolid
foundationforjudiciousandeffectiveenvironmental
actionbytheMCCC

TheKuhnianParadigm
Exploringthementalmodelsofthemosquito

controlcommunityofCaliforniacouldbeamost
slipperyendeavorwereitnotforthehistoricwork
donebyThomasKuhnInhisseminalworkThe
StructureofScientificRevolutions Kuhn1962
introducedtheconceptofascientificparadigm It

isapremiseofhispaperthatparadigmsoperatein
ascientificcommunitytogenerateandreinforcethe
metaphorsimagesandsymbolsofascientific
communityandthatparadigmsareinstrumentalin
shapingmentalmodelsThereforebyidentifying
andexaminingtheparadigmsoftheMCCCwecan
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learnaboutthequalityofprevailingimagesof
naturebeingcommunicatedinourcommunityand
canalsogaininsightintothestructureofmental
models

Aparadigmwasdefinedinavarietyofwaysin
Kuhnswork Inthispaperitisdistilledto
universallyrecognizedscientificachievementsthat
foratimeprovidemodelproblemsandsolutionsto
acommunityofpractitionersGutting1980
creating anentireconstellationofbeliefsvalues
andtechniquesthatbindthecommunitytogether
Horgan1991UponcloseexaminationofKuhns
work1970aparadigmcanbeseentohavealife
cycleoffivestages

STAGEONEDiscoveryPhaseThediscovery
phasestartswithanarchetypicalexperiment
orbynewmodelsoflawtheoryapplication
orscientificachievementsthatbecomethe

basisforfurtherpracticeKuhn1970The
achievement usually focuses on critical

problemsanomaliesthatcannotbesolvedby
theoldparadigm

STAGETWODemonstrationPhaseDuring
thisstagescientistswhoareprivytothe
archetypicalexperimentenlistconvertsby
lecturespublicationsorapplieddemon
strationsAdherentstotheoldparadigmtend
toresistthenewapproacheventhoughthe
newparadigmsolvesproblemsthathaveled
theoldparadigmtocrisis

STAGETHREEParadigmShiftTheshifthas
occurredwhenapreponderanceofscientists
shiftprofessionalallegiancestothenew
paradigmScientiststhenreinterpretandgive
newmeaningtothesamepoolofdatathey
sawpriortotheparadigmshift Some
howeverremainunconvertedclingtotheold
paradigmandareassignedtoaformof
scientificoblivion

STAGE FOUR Productive Phase High
productivityisattainedbywayofnormal
science Debatesubsidesefficiencyand
effectivenessincreaseandthevexingproblems
of the previous paradigm are solved

Paradigmaticallyinducedblindnessprevails
Whenanomaliesare detected scientists

attemptonlytomodifytheirtheoryor
practices

STAGEFIVECrisisStageThecrisisstage
occurswhenanomalieshaveaccumulatedto

thelevelthattheycannolongerbeignored



Extraordinaryscienceisnowallowedto
createnovelsolutionsoutsideparadigmatic
boundaries Scientistsusuallyyoungand
ignoringtheprevailingparadigmfocuson
anomalies Theresultisaproliferationof
competingnontraditionalapproachesand
newdiscoveriesIncommensurabilityprevails
asdifferentscientistsdescribeandinterpret
thesamephenomenaindifferentways

TheParadigmsofMosquitoControl
SearchforParadigmsThewrittenproceedings

oftheCaliforniaMosquitoandVectorControl
Associationprovidearichhistoryofmosquito
controlinCaliforniaItspageshaveservedto
communicatevitalinformationtovectorcontrol

personnelinCaliforniasince1930Notsurprisingly
theproceedingsalsocontainthestoryoftherise
andfalloftheparadigmsoftheMCCCAnalysis
oftheproceedingsrevealedthattwosuccessive
paradigmshaveemergedtodominanceduringthe
historyofmosquitocontrolinCalifornia Both

paradigmswerefoundtohavepassedthroughthe
fivepreviouslydefinedstages Interestinglyit
appearsthattheMCCCiscurrentlyinaprolonged
crisisstageofthesecondparadigmwithfour
incipientparadigmsvyingfordominanceFig1
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ThePermanentMosquitoControlParadigm
ThefirstparadigmofMCCCmightbecalled
permanentmosquitocontrol Itsoriginscanbe
tracedtothediscoverymadebyRossin1898that
malariawascausedbyaparticulargenusof
mosquitoesJones1931 MalcolmWatsona
Britishscientistalongwithothersinmanypartsof
theworlddevelopedaspeciessanitationapproach
whereaselectiveattackwouldbeaimedatthe

speciesofmosquitothatwasknowntobetrans
mittingmalariaGrayandFontaine1957 The

developmentofaspeciesspecificmalariacontrol
programbaseduponthediscoverybyRosswasthe
compellingtrickyideaorfirststageofthe
permanentcontrolparadigm

Thesecondstageofthepermanentcontrol
paradigmthedemonstrationphasewasconducted
primarilybyWilliamHermsamedicalentomologist
attheUniversityofCaliforniaHeimplementeda
remarkablysuccessfuldemonstrationofpermanent
controlmeasuresinPenrynCaliforniain1910The
project effectively broke the malaria cycle
eradicatingitfromtheareaby1912Grayand
Fontaine1957Theessenceofpermanentcontrol
approachcanbesummarizedasTothegreatest
extentpossibletheplaceswheremosquitocontrol
larvaewerefoundshouldbeeliminatedbyeither

PermanentControl

Biorational

CMC

IPM

Systems

ChemicalControl

1910192019301940195019601970198019902000

Figure1PrevalenceofparadigmsinthemosquitocontrolcommunityofCaliforniaMCCCoverthelast80
yearsIPM integratedmosquitocontrolCMC comprehensivemosquitocontrol



drainageorfillingtominimizetheneedfor
repetitiveapplicationsofoilasalarvicideGray
andFontaine1957Thedemonstrationphaseof
theparadigmcontinuedafterthePenrynCampaign
whenProfessorHermstraveledthelengthofthe
CentralValleyspreadingthewordonhowmalaria
controlcouldbeaccomplishedGrayandFontaine
1957

Perhapsthefirstevidenceofstagethreethe
paradigmshiftwaspassageoftheMosquito
AbatementActin1915 Itinstitutionalizedthe

permanentcontrolapproachbyprovidingagencies
withtheauthoritytoeliminatelarvalbreedingsites
InorderfortheretohavebeenatypicalKuhnian
paradigmshifthowevertherehadtobeaparadigm
tobereplacedAscientificparadigmdidnotreally
existatthattimealthoughthepublicatlargeheld
theempiricallyderivedideathatmalariawascaused
bythebadairormiasmasthatemergedfromthe
swampsJones1931Inthefaceofsuchtenuous
theoryRossdiscoveryandHermsdemonstration
atPenrynfoundfertileground

StageFourofthepermanentcontrolparadigm
theproductivephaseisveryevidentinthe
literatureAftertheMosquitoAbatementActhad
passedincreasingnumbersofagencieswereformed
toaccomplishmosquitocontrol By1945there
were24mosquitocontrolagenciesinCaliforniaall
practicingtheirparticularversionofpermanent
controlKuhncallsthisperiodpmalesolvingand
muchoftheliteraturefrom19301937demonstrated

solutionstopracticalproblemsthathadbeen
encounteredDuringthatperiodtherewasafairly
evenbalancebetweenpaperspresentedon
larvicidingandthoseondrainagetechniques

Thefmalorcrisisstageoftheparadigm
begantoappearinthelaterhalfofthe1930sas
anomaliesincreasedIn1937theproceedingslisted
particularhandicapstoworkthatwereexperienced
bythe23mosquitocontrolagenciesinCalifornia
Theagenciesexperiencedinvasionsofmosquitoes
fromoutsidetheboundariesofthecontrolagency
8agencieslackoffunding6agenciesandlack
ofcooperationfromlandownersintheirwater
management8agencies Evenmoreserious

problemsappearedin1938whentherewasa
decidedincreaseinmalariacasesto368the
greatestnumberinovertwentyyearsDommes
1939Anotherseriousassaultupontheparadigm
camein1941whenresearchersfoundthatsome

viralencephalitidesweretransmittedbymosquitoes
andthattherewerehundredsofpreviouslyundiag
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nosedhumancasesofmosquitoborneencephalitis
intheCentralValleyofCaliforniaHowitt1941
Aparadigmthathadprovenitselfbypainstaking
longtermeffortsaimedateliminationofmosquito
sourceswasnowfacedwiththeneedtoprovide
instantsuccess

Thecrisisstageofpermanentcontrolhadbeen
reachedprovidingfertilegroundforanew
paradigm The discovery or archetypical
experimentofanewparadigmwasprovidedbya
newmiracleinsecticidethatwasdevelopedand
usedduringWorldWarIIItsintroductionwas
destinedtohaveenormousbenefitsaswellas
incalculable liabilities for man and nature

throughouttheworld InCaliforniaitwasthe
perfecttonictocuretheanomaliesofpermanent
controlIronicallyitwasWilliamHermspioneer
ofthepermanentcontrolparadigmthatpresented
thefirstpaperintheproceedingsontheuseof
DDTasamosquitolarvicideHehadtestedDDT
againstmosquitolarvaewithgreatsuccessin1943
andpresentedhisfindingsin1946Herms1946
Stageoneofanewparadigmhadbeenlaunched

TheChemicalControlParadigmShortlyafter
ProfessorHermsannouncementhiscolleague
HaroldGrayanotherpioneerofpermanentcontrol
presentedapaperonthesuccessfuluseofDDT
Gray1946 Infacttheproceedingsof1946
containedanunprecedented12articlesonDDT
rangingfromitsuseinmosquitocontroltopotential
publichealthandenvironmentalhazards The

secondordemonstrationstageofthechemical
controlparadigmhadbegunandtheMCCCwas
poisedforaparadigmshiftthepermanentcontrol
paradigmwasincrisisacompetingparadigmwas
initsearlystagesandagreatnumberofnew
unindoctrinatedprofessionalswereenteringthe
MCCC

Theincreaseintheunindoctrinatedcanbe
tracedtostatesubventionfundsmadeavailableto

mosquitoabatementdistrictsDahl1946Spurred
bysubventionfundingthenumberofdistrictswould
climbfrom24to44inthespaceofafewyears
Thoseagenciesreceivingstatesubventionfunds
werecompelledtoemployprofessionallytrained
andexperiencedmenDahl1946 TheStates

largepoolofunconvertedprofessionalsprovided
fertilegroundfrom1946to1950fortheparadigm
shiftfrompermanenttochemicalcontrol

Surprisinglyandinseemingviolationof
Kuhnianprinciplestheproponentsoftheshiftwere



theagingpioneersofthepreviousparadigmHerms
andGrayWherewastherigidityandresistanceto
paradigmchangethatKuhnsuggestsKuhn1970
WhereasKuhnwouldhaveusbelievearethe
youngnewandunindoctrinatedproposersofthe
newparadigmthatareexpectedtostandonthe
shouldersofthegiantsofthefieldbashingthem
overtheheadHorgan1991Theanswertothe
puzzleliesinthepermanentcontrolparadigmitself
whichproposesdrainingandfillingofmosquito
sourcestothegreatestextentpossibletominimize
larvicidingHermsandGraymusthavefeltthey
were only adding another more powerful
larviciding tool to their permanent control

armamentariumwhentheyproposedDDTTothe
seaofunconvertedhoweveradifferentperspective
wasyettobefashionedbytheuseofDDTinthe
fieldTheremarkablefieldsuccessesintheearly
daysofDDTbecameamostpowerfulindoctrin
ationintothechemicalcontrolparadigmforthose
youngandofteninexperiencedprofessionalsThe
shifttochemicalcontroloccurredquiterapidly
Theproceedingsintheyears1948and1949were
dominatedbypresentationsonthesuccessfuluseof
DDTinvariouscircumstances

Theproductivephasestagefourofthe
chemicalcontrolparadigmhadbeenreached
Meanwhile the permanentmosquitocontrol
paradigmcontinuedtofunctionThefactthatitdid
notdisappearimmediatelyiswhollyconsistentwith
theKuhnianviewwhichsuggeststhatitwouldonly
completelydisappearwhenthelastholdoutsdie
Kuhn1970 Thepermanentcontrolparadigm
howeverhadmorethanstubbornadherentsIthad
beeninstitutionalized inlaw theMosquito
AbatementActinstitutionalizedinthepolicyof
the State Health Department Dahl 1946
prescribedintextHermsandGray1940and
etchedinthemindsoftheproponentswhostillheld
powerfulpositionsintheStateandtheUniversity
Theirpresenceandadvocacycontinuedtobefelt
throughoutthelifeofthechemicalcontrol
paradigmThisperiodoftimeroughlyfrom1946
to1960wascharacterizedbyincommensurability
betweentheadherentsofthetwoparadigmsGray
epitomizestheresultantconflictbestinhislecture
of1953

Istatedin1949overthepastfortyormore
yearsbothexperienceandlogichaveindicated
thatthebasicfunctionofmosquitocontrolis
toeliminateorminimizetheproductionof
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mosquitoes Theintroductionofnew

insecticidesofgreatertoxicityhasnotchanged
thisbasicpostulate Wellwhathappened
Nothing Youwereallbemusedinthe

phantasmagoriaofDDTwonderfulstuff

Theappearanceofananomalyinthechemical
controlparadigmbeganin1952withtheadventof
resistancetoDDTinmosquitoesGjullinand
Peters1952March1952Theresistanceproblem
spreadrapidlyasdidthesolutiontotheproblem
thesubstitutionofanewinsecticide

Theproductivephaseofthechemicalcontrol
paradigmwassustainedbysimplyusinganew
chemicalontheresistantmosquitoesThechemical
controlrecordsoftheperiodillustratethe
seductivenessoftheparadigmshowingacontinuing
increaseinchemicaluseuntilitpeakedin1958to
beginaslowandgradualdeclineEldridge1988
By1966howeverithadbecomeapparentthatthe
rateofproductionofnewinsecticideswasfalling
behindtherateatwhichresistancewasbeing
developedThecrisisstageofthechemicalcontrol
paradigmhadbeenreached Laterin1972Dr
CharlesSchaefersaiditclearly

Nonewcompoundsarecurrentlyunder
commercial developmentthatwouldbe
effectiveincontrollingourhighlyresistant
strainsThismeansMADscannotexpectto
haveanynewlarvicidesavailablefora
minimumofseveralyears

DrSchaefersspeechmarkedtheendofthe
predominanceofthechemicalcontrolparadigm
thatforthemostparthadprovidedeffective
mosquitocontrolinCaliforniasinceWorldWarII
Thecrisiswasnotcausedbypesticideresistance
alone Otheranomaliesincludedsecondarypest
outbreaksDahlstenetal1969killingofnon
targetspeciesLusk1971watercontamination
problems Bissel 1988 and human safety
considerationsWest1964 Withoutdoubt
howevertherecurringphenomenaofresistancewas
themajorfactortobringdownthechemicalcontrol
paradigmIn1966thetoneoftheannualmeeting
oftheCaliforniaMosquitoControlAssociationwas
oneofnoveltyTheshiftfromnormalscienceto
extraordinarysciencewasevidentinthepresent
ationsthatyearasavarietyofcompetingparadigms
emergedPermanentcontrolmeasureswerebeing
discussedanewReginatoandMeyers1966New



ideasingeneticMcClelland1966andbiological
controlHokamaandWashino1966werebeing
offeredassolutionsThekeynotespeakeratthe
conferenceenvisionedanewandpromisingerafor
theMCCCbroughtaboutbyatheuseofthe
rapidlydevelopingsystemsapproachStead1966
The1966conferencewasawatershedTheseedsof

newparadigmshadbeenplanted

TheCurrentParadigmsofMosquitoControl
ParadigmWars

AnalysisoftheproceedingsoftheCalifornia
MosquitoandVectorControlAssociationrevealed
theabsenceofadominantparadigmfromthemid
1960stothepresentInsteaditsuggestedthatat
leastfourparadigmsarecurrentlyinactive
competitionnonehavingbeenacceptedbyaclear
majorityoftheMCCC Thefourcompeting
paradigmsarecomprehensivemosquitocontrolthe
systemsapproachintegratedmosquitocontroland
biorationalcontrolTable1Whatfollowsisan
examinationofthefourparadigmswithparticular
emphasisonidentifyingthemetaphorsimagesand
symbolsthatareevidentineachparadigmto
representnature

ComprehensiveMosquitoControl Compre
hensivemosquitocontrolCMCisacandidate
paradigmformallypresentedtotheMCCCin
numerouspresentationsKimball1973Mulhern
197119731980Itisdefinedas

applyingalloftheavailabletechnologyof
naturalisticcontrolpreventionorsource
reductionandchemicalcontroleachin
appropriatesituations

Therootsofcomprehensivemosquitocontrol
canbetracedtotheoldpermanentcontrol
paradigm Bothparadigmsfeatureengineering
entomologicalapproachesfocusingonmodifications
ofaquaticsources Theprimaryproponentof
CMCThomasMulherndeclaredin1973thatthe
eraofcomprehensivecontrolhadalreadybegun
butitisonlyinthetransitionstage Inthatyear
MulhernandotherstaffoftheCaliforniaState

HealthDepartmentsBureauofVectorControl
createdatrainingmanualforthemosquitocontrol
agenciesofCaliforniaMulhern1980Themanual
institutionalizedtheparadigmandmadeitrequired
readingforpersonnelwishingtobecertifiedto
conductmosquitocontrolinCaliforniaCMChad
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apowerfulmechanismbywhichtogatheritsfold
Thefactthatcomprehensivemosquitocontrolhas
notbecomethedominantparadigmmaybetraced
tothefactthattheparadigmislargelyacollection
ofrulesandguidelinesthathavebeenderivedfrom
historicallysuccessfulapproachestomosquito
controlMulhern1973Theknowledgegenerated
bytheparadigmisabodyofunconnectedyet
practicaltechniqueswhichhavebeencollectedby
practitionerswhomaybeguidedbyother
paradigms Thebottomupadhocapproach
providedbyCMCmaybehighlypracticalinsome
circumstancesbutitfailstoprovidethepractitioner
anyexplicittheoreticalframeworkwithwhichto
guidehisactivities Whenfacingnewornovel
circumstancesheislimitedtosearchingfor
descriptionsofsuccessfulapproachesthatmost
closelymatchthosehefaces Theparadigmis
effectivewhenthemethodsdevelopedareapplied
torelativelysimplemosquitosourcesIncomplex
systemshoweversuchaswetlandsthereis
significantecologicalvariationfromregiontoregion
aswellasdifferentdefinedpurposesforthe
wetlandsTheparadigmfailshereinthatthereis
notonesuccessmodelforwetlandsthatprovidesa
setofspecificrulesformosquitocontrol

TheinfluenceofengineeringonCMCsuggests
thatthemachinemetaphorofnaturemaybe
lurkingatitscoreForthemostparthoweverthis
paradigmseemsdevoidofpowerfulsymbolsThe
strengthofthisparadigmhasbeenbasedupon
continuousupdatingofthebodyofknowledgeof
practicalapplicationsofmosquitocontrolInfact
sincetheStateofCaliforniaappearsunlikelyto
upgradethetrainingmanualinthenearfutureand
sincetherearecurrentlynooutspokenproponents
forthisparadigmitseemshighlyunlikelythatthe
paradigmcanberesponsivetothechangingneeds
oftheMCCC

SystemsParadigmFrankStead1966formally
introducedthesystemsparadigmtothemosquito
controlcommunityattheirconferencein1966
callingittheSystemsAnalysisEra He

characterizedtheapproachasencompassingthe
totalityofaproblembydrawingboundarieswhich
wouldcapture

Alltheeffectsoftheseactsallofthecosts
allofthebenefitsallofthepenaltiesandall
oftherewardsassignedtodifferentpeople
Theauthorfeltthatasystemsviewoffered



Table1ParadigmsinthemosquitocontrolcommunityofCaliforniaMCCC

Definition

Discovery
Demonstration

EvidenceofShift

ProductivePhase

AnomaliesCrisisStage

ImagesofNature

Definition

Discovery
Demonstration

EvidenceofShift

ProductivePhase

AnomaliesCrisisStage

ImagesofNature

Definition

Discovery
Demonstration

ProductivePhase

AnomaliesCrisisStage
ImagesofNature

Definition

Discovery
Demonstration

ProductivePhase

AnomaliesCrisisStage
ImagesofNature

Definition

Discovery
Demonstration

ProductivePhase

AnomaliesCrisisStage
ImagesofNature

Definition

Discovery
Demonstration

EvidenceofShift

ProductivePhase

AnomaliesCrisisStage
ImagesofNature

PERMANENTMOSQUITOCONTROL

tothegreatestextentpossibletheplaceswheremosquitolarvaewerefoundshouldbeeliminatedby
eitherdrainageorfillingtominimizetheneedforrepetitiveapplicationsofoilasalarvicideGray
andFontaine1957
Rossfindsin1898thatmalariaiscarriedbyanophelines
HermsandGraydemonstrateinPenrynCalifornia1910
MosquitoAbatementActof1915
19151937

Increaseinmalariacases1938Evidencethatsomeviralencephalitideswerecarriedbymosquitoes
demandingrapidaction1941
Machine

CHEMICALMOSOUITOCONTROL

ApplylarvicidesandadulticidestosuppressmosquitopopulationsSubstitutenewinsecticidewhen
resistanceoccurs

DDTissuccessfulasalarvicideinthelabHerms1946
GraydemonstratesuseofDDTaslarvicideGray1946
HighpercentageofpapersinProceedingsin194849weredescribingsuccessfuluseofDDT
19481966

Resistancesecondarypestoutbreakskillingnontargetsecosystemdisruptionswatercontamination
safety
NearlydevoidTargetarmsraceorcoevolution

SYSTEMSSCIENCE

Encompassthetotalityoftheproblembydrawingconceptualboundariesthatcapturealltheeffectsof
theactsallofthecostsallofthepenaltiesandalloftherewardsStead1966
IntroducedtoMCCCbyStead1966
ComputermodelingofwetlandsSchooley1983
Notattained

Toosoon

Natureasanopensystemahomeostaticallyselfregulatingsystemasartificiallifechaosetc

INTEGRATEDMOSQUITOCONTROLIPM

Apestmanagementsystemthatinthecontextoftheassociatedenvironmentandthepopulation
dynamicsofthepestspeciesutilizesallsuitabletechniquesandmethodsinascompatibleamanneras
possibleandmaintainsthepestpopulationsatlevelsbelowthosecausingeconomicinjurySmith1970
IntroducedbySmith1970
DemonstratedinsaltmarshesTelfordandRucker1973
Probablynotattained
Toosoon

NatureinbalanceGAIAchaosandothers

COMPREHENSIVEMOSOUITOCONTROLCMC

Applyingalloftheavailabletechnologyofnaturalisticcontrolpreventionorsourcereductionand
chemicalcontroleachinappropriatesituationsMulhern1971
SynthesisandIntroductionbyMulhernin1971
AllsuccessfulprojectsaresubsumedConceptsincorporatedintotrainingmanualformosquitocontrol
technicians

Notdistinguishable
Avoidedbydefinition
Probablynatureasmachineotherwisedevoid

BIORATIONALMOSQUITOCONTROL

CustomizedandbioengineeredinsectspecificmaterialstocontrollarvalmosquitoesEldridge1988
AltosidandBtidiscoveredandbecameavailablein1980s

SuccessfulexperimentalandfieldtrialsofbiorationalsMulliganandSchaefer1984
Since1970sconventionalpesticideshavedeclinedwhilebiorationalshaveincreasedThismayportenda
paradigmshiftorsimplyuseasacomponentofoneoftheintegratedparadigms
Ifithasreachedstatusofparadigmitmaybeintheproductivephase
Toosoon

Targetorcoevolutionorarmsrace
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greathopetothefieldofmosquitocontrolHe
toutedtherecordofsuccessesthatoccurredinits

applicationtospaceandweaponstechnologyIn
spiteofMrSteadsenthusiasmthesystems
approachonlybegantosurfaceintheproceedings
inthelate1970s Theapproachappearedas
models to predict mosquito dynamics and

abundanceGilpinetal1979Milby1984
computermodelingofmosquitosourcesCollinset
al1986Schooley1983FryandTaylor1990
researchprojectsaimedatsupportingsystems
modelsCechandLinden1985MeadandConner
1987MilbyandMeyer1985OrrandResh1987
andcomputersystemdevelopmentRusmiseletal
1983

Thesystemsapproachinspiteofitsformal
introductionin1966andnumerousdemonstrations

oftheapproachcitationshasnotcapturedthe
imaginationofasufficientnumberofadherentsin
theMCCCtoprevailovertheotherparadigms
Thedevelopmentofthisparadigmmaybehindered
bythealmosttotalabsenceofsystemscoursesin
curriculatakenbyprofessionalbiologistsofthe
MCCC

Thesystemsapproachappearstobethemost
expansiveofallofthecompetingparadigmsofthe
MCCCTheparadigmisbaseduponapremise
thattheworldasweknowitisanorganizing
cosmosandinherentlyunifiedintegratedand
harmoniousReckmeyer1982Moresimplythe
systemsviewsuggestseverythingisconnectedto
everythingelseItleadstorecognitionthatwedeal
withanextremelycomplexdynamicworldinwhich
ouractionsareexpectedtohaveavarietyof
consequencesandthoseconsequencesmayoftenbe
counterintuitiveThepractitionersofthesystems
approachintheMCCCtendtorelyheavilyupon
ecologicaltheorytoinformtheirapplicationswhile
excludingavastportionofthedomainofsystems
scienceTodaysystemsciencesofferanumberof
hardandsoftapproachestosolvingproblemsin
arangeofsystemcontextsFloodandJackson
1991yettheMCCChasonlybarelyventuredinto
computermodelingofmosquitopopulationsand
wetlandsAsaresulttheexpansivenessprovided
bysystemsthinkinghasnotbeenfullyrealized
Whenithasmosquitoandvectorcontrolwillbe
viewedasanorganizationalsystemconnectedto
andinteractingwiththehumanandnaturalsystems
Thesystemsparadigminitsbroadestcontextis
capableofgeneratingawiderangeofimagesof
natureincludingnatureasanopensystemOdum
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1983ahomeostaticallyselfregulatingsystem
Odum1983asartificiallifeLangton1989and
others Recentlyametaphorhasemergedthat
depictstheearthasasingleinteractingsystem
aliveandselfsafeguardingMyers1990Simultan
eouslystudiesofchaoticsystemssuggestthatthe
cherished equilibrium or balanceofnature

metaphorofnaturemustbereconciledwithnew
knowledgeconcerningthechaoticbehaviorofnon
lineardynamicalsystemsGleick1987 The

developingmetaphorseemsvaguelyconsistentwith
theillusivemetaphorsoughtbyBotkinandhinted
atinthetitleofhisbookDiscordantHarmonies

Integrated Mosquito Control Integrated
mosquitocontrolemergedprimarilyfromthe
appliedacademiccommunitydesignedspecifically
toovercometheanomaliesassociatedwithchemical

control Ithasbeennamedvariouslypest
management integrated pest control and

integratedpestmanagementorIPM For

conveniencethisparadigmiscalledIPMinthis
paperAnearlyproponenttointegratedcontrol
conceptsRaySmithdiscussedtheproposed
paradigmtotheMCCCin1970 Heformally
defineditas

Apestmanagementsystemthatinthe
contextoftheassociatedenvironmentandthe

populationdynamicsofthepestspecies
utilizesallsuitabletechniquesandmethodsin
ascompatibleamanneraspossibleand
maintainsthepestpopulationatlevelsbelow
thosecausingeconomicinjury integrating
allsuitablemanagementtechniqueswiththe
naturalregulatingandlimitingelementsofthe
environment applyingtheprinciplesof
populationecologytowardthegoalsofpest
populationmanagementSmith1970

In1970whenRaySmithintroducedintegrated
mosquitocontrolhefeltthattheMCCCwasnot
yetdesperateenoughtogointosomethingas
difficultandintellectuallychallengingasIPMSince
thattimehoweveranumberofmosquitocontrol
projectscanbecitedthatfallwithintheframework
oftheintegratedmosquitocontrolparadigm
GarciaandDesRochers1984Pelsue1984Miura
etal19861989IPMstressesanumberofup
frontrulesdealingwithmonitoringthepest
population balancing control activities with

development of insecticide resistance spray



thresholdsandminimizingimpactonnatural
enemiesofthemosquitoesaswellasnontarget
organisms

TheIPMparadigmoncepasttheinitialrules
isprimarilyinformedbyecologicaltheoryand
practiceIndeedthepractitionersofthisparadigm
havedonemuchtoadvancetheknowledgeof
ecologicalsystemsinthecourseoftheirmosquito
controlresearchandpractice Intheorythis
paradigmalsoespousesasystemsapproachand
computermodelingyetcurrentadherentstothis
paradigmintheMCCChavenotusedmuchinthe
wayofsystemapproachesTherelativelylimited
applicationoftheIPMparadigmbytheMCCC
suggestsitdoesnotclearlydominateother
competingparadigmsatthistime

TheIPMparadigmdefinesaworldwhere
mosquito species and other organisms are

connectedandbehavingdynamicallyinanatural
environmentIPMhoweverhasnotyetadequately
illuminatedtheimportantinteractionsbetweenthe
publicthesocioeconomicenvironmentthenatural
environmentandthemosquitocontrolorganization
Itappearsthattheparadigmcouldovercomemuch
ofitslimitationsifitweretoincorporatemore
systemsmethodologiesintoitsapproach

IPMinformedbybothecologicalandsystems
theorypresentsawiderangeofmetaphorsto
representnatureThisparadigmalongwiththe
systemsparadigmisbeinginfluencedbyour
increasedknowledgeofchaostheoryGleick1987

BioRationalParadigmInhispresentationto
theMCCCin1988DrBruceEldridgeDirectorof
theMosquitoResearchPrograminCalifornia
reportedadeclininguseofpesticidesandpredicted
anendtousesofconventionalpesticidesfor
mosquitocontrolinourprofessionallifetime He

felthoweverthatintheshorttermthe
conventionalpesticideswouldprobablybereplaced
byinsectspecificmaterialssuchasinsectgrowth
regulatorsandbacterialinsecticides Helauded

thesematerialsbecauseoftheirspecificitytotarget
vectorsandbecauseoflowhumantoxicity
According toEldridge the adventofbio

engineeringhadcreatedavastuntappedpotential
forcustomizingpresentinsectspecificmaterialsas
wellasthepossibilityofcreatingnewmaterials

Alreadyanumberofthebiorationalproducts
haveproveneffectiveinbothexperimentaltrialsand
actualusageMulliganandSchaefer1984Mullaet
al1988Kramer1989Infacttheuseofboth
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bacterialinsecticidesandinsectgrowthregulators
biorationalshasincreasedmarkedlysincethe
mid1970swhileconventionalpesticideusehas
declinedEldridge1988

Theuseofbiorationalshardlyseemsworthy
ofparadigmstatussinceitwouldseemtoserveas
justonenarrowcomponenttobeintegratedinto
oneofthemoreexpansivecompetingparadigms
Yetsomefactorssuggestitcouldbecomea
paradigmbydefaultinthesamemannerasthe
chemicalcontrolparadigm Acompellingforce
operatingforabiorationalparadigmisits
simplicityamajorfactorthatalsooperatedforthe
chemicalcontrolparadigmIfassomefearthe
future holds an insufficiency ofgraduating
professionalsinvectorcontrolScudder1988the
likelihoodincreasesthatthebiorationalapproach
willbecomeaparadigmbydefault

Itisquiteapparentthatthebiorational
controlparadigmprovidesalimitedperspective
KnowledgeaccumulatedintheMCCCbythebio
rationalcontrolparadigmwouldbegenerated
primarilybythefieldexperimentsconductedbyway
ofactualapplicationsofbiorationals The

technologiesoflarvaldetectionandidentification
biocideapplicationslarvalsusceptibilitytestingas
wellasresearchanddevelopmentofbiorational
productswouldbehighlydevelopedinthis
paradigmTheparadigmwouldbelargelyblind
howevertothecomplexityofthenaturaland
humanworldamajorfailing

Thisprospectiveparadigmisquitelimitedin
itsabilitytogeneratemetaphorstoprovideabroad
viewofnatureOnemetaphorthatcomestomind
isthatofanarmsrace Thetargetpopulationis
pressuredwithabiorationalpesticideitadapts
geneticallytosurvivethebiorationalisbio
engineeredandappliedagainandthecycle
continuesNatureatitssimplestinthismetaphor
wouldsimplybeatargetortheenemyAmore
complexinterpretationofthemetaphormightdepict
thetargetmosquitoasancoevolvingorganism
capableofultimatelyproducingtheRedQueen
Effectwhereinspiteofreciprocalescalationon
bothsidesneitherthemosquitocontrolagencynor
targetpopulationmakeanyrelativeprogress
Dawkins1987 Thismetaphorcanprovidea
powerfulperspectiveonthedynamicsrelationship
betweenthemosquitocontrolagencyandthetarget
mosquitopopulationItdoeslittlehowevertohelp
usenrichourunderstandingoftherelationship
betweenthetargetandtheenvironmentorthe



mosquitocontrolagencyanditsenvironment
ItisobviouslynottheintentionofDrEldridge

1988thatbiorationalsbeusedexcessivelyorto
the exclusion of other appropriate
physicalbiologicalapproachesYetthesimplicity
ofthispowerfulapproachmaywellleadtoanover
dependenceonbiorationalsjustasoccurredwith
chemicalpesticidesafterWorldWarIIExcessive
andsingularuseofthesepowerfultoolscouldgive
themparadigmstatusinthemindoftheusersThe
resultcouldbealimitedperspectivefortheMCCC
andmissedopportunitiesforsoundenvironmental
management

FindingsandImplications
Sincethedeclineofthechemicalcontrol

paradigminthemid1960s fourcompeting
paradigmshaveinfluencedtheMCCCbyshaping
mentalmodelsandgeneratingimagesofnature
BoththebiorationalandCMCparadigmsgenerate
limitedperspectivesofnatureTheCMCparadigm
emphasizinganengineeringapproachappearsto
havethemachinemetaphorlurkingatitscoreThe
biorationalparadigmdoeslittletogenerateuseful
imagesofnatureOnemetaphorthatofanarms
race portraysthetargetpopulationandthe
mosquitocontrolagencyascoevolvingorganisms
ThemetaphorisUsefulinthatitshowsthepossible
developmentoftheRedQueenEffectwherein
spiteofreciprocalescalationsonbothsidesneither
thetargetpopulationnorthemosquitocontrol
agencyhavemadeanyrelativeprogressDawkins
1987Thetwoparadigmsappearlimitedhowever
andseemtoofferlittlehopeinsolvingthecrisisof
visionintheMCCC

TheIPMandsystemsscienceparadigmsare
bothinformedbyecologicaltheoryandsystems
theorypromisingtheinfusionofrichandvaried
imagesofnature Theyalsoarecapableof
incorporating biorational approaches as a

componentoftheparadigm Animportant
contributionofsystemsscienceisthatitprovidesa
frameworkthatcanencompassthesocioeconomic
systemaswellasthenaturalsystem Amajor
shortcomingofsystemsscienceappearstobethe
lackofaccesstocurriculumbytheMCCCThe
primaryimagegeneratedbyIPMisofnaturein
balanceunfortunatelyafailingmythBotkin1990
Themajoradvantageofthesystemsscience
paradigmisthatitprovidesaframeworkwhich
connectsthesocioeconomicsystemswithecological
systemsIftheMCCCistoattainthebroadvision
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prescribedbyCapra1982andBotkin1990itis
vitalthatbothoftheseparadigmsbefurther
developedbyincreasedinfusionofecologicaland
systemstheory

ManagingParadigmsandMentalModelsinthe
MCCC

ThecurrentclimateintheMCCCsuggests
thatforcesareoperatingtopreventanyone
paradigmfromobtainingdominantstatus The

Universitiesarecuttingbackongraduatestrainedin
vectorecologyandIPMaccesstosystemsscience
curriculumbystudentsofvectorecologyseems
limitedthevectorcontrolprogramsofthestate
havebeencutbackdramaticallyinthelastdecade
reducingtheabilitytopromulgatetheconceptsof
comprehensive mosquito control in their

certificationandtrainingprogramsandfmallythe
biorationalapproachdoesnotyetseemindanger
ofbeingperceivedasaparadigm

There are both negative and positive
consequences associated with the continued

competitionoftheparadigmsOnepositivebenefit
isthatitisunlikelyinanatmosphereofcompeting
paradigmsthatananomalywouldescapedetection
duetoparadigmblindnessWhenanomaliesare
notseenbyadherentstoaparadigmthatproduce
themtheymaybeeasilyseenandemphatically
identifiedbyadherentsofotherparadigms A

problemassociatedwiththecontinuedparadigm
competitionwouldbethatadherentswouldtendto
activelysuppressnoveltyandinnovationwhenitis
outsidetheboundariesoftheirparadigm Yet

todaytheMCCCismuchinneedofnewandnovel
solutions BohmandPeat1987sayitmost
succinctly

Thecycleofperceptionandactioncannotbe
maintainedinatotallyarbitraryfashionunless
wecolludetosuppressthethingswedonot
wishtoseewhileatthesametimetryingto
maintainatallcoststhethingswedesire
mostinourimageoftheworldClearlythe
costofsupportingsuchavisionofrealitymust
bepaid

Perhaps the most serious problem of

continuingcompetitionbetweentheparadigmsis
causedwhenadherentstodifferentparadigms
ascribedifferentmeaningstothesamewordsFor
examplethewordmosquitoesspokentoa
memberoftheMCCCwillconjureupdifferent



imagesdependinguponhisorherparadigmIfhe
wereanadherenttobiorationalcontrolhewould
focusonknowledgeofmosquitoescenteringaround
theirrangeofbehaviorasimmatureandsusceptible
larvaeAnadherenttoIPMwouldlikelyvisualize
apopulationofmosquitoesmanagedtomaintain
susceptibility to insecticides Those in

comprehensivemosquitocontrolwouldlikelyfocus
onmosquitoesastheyareinextricablytiedtoa
particulartypeortypesofaquaticsourcesFinally
anadherenttothesystemsparadigmmightvisualize
themosquitoasaninformationprocessorcapableof
adeterminantnumberofstatesWhentheword

mosquito oranyotheroftheparadigmatically
definedtermsiscommunicatedtoatypically
heterogeneousgroupofindividualsoftheMCCC
themessageintendedtobesentbythespeakermay
beveryfarfromwhatisreceivedbythelistener

In a scientific community such mis

communicationmaybedivisiveFloodandCarson
1988havedescribedthepossibleoutcomesof
transparadigmdiscussion

Firstthattheopposingcampsliterallyignore
eachotherandcarryonmaturingtheirown
paradigmsbyinhousedebate Secondthe

transparadigm debate leads to further

entrenchmentinabattlebetweenparadigms
Thirdandlastthatanindividualmaychange
campsadoptinginitsentiretythewholesetof
philosophicalbeliefsandrejectingwhollythe
setofbeliefspreviouslysubscribedto

Inthefaceoftodaysenvironmentalchallenges
theMCCCcanillaffordtheinherentinefficiencies

oftheabovedescribedoptionsAfourthoption
wouldbeforindividualsintheMCCCtobetrained

intechniquestosurfacetestandimprovetheir
mentalmodelsOncetheskillsofmanagingmental
modelshavebeendevelopedandanethicof
opennesshasbeenestablishedtheforcesworking
foraparadigmshiftmaybebluntedIneffectthe
MCCCmightseektoprolongthecrisisstage
therebyprovidingtheadvantagesofinnovationand
noveltyassociatedwithextraordinaryscienceThe
MCCCcouldusetheimagesgeneratedfromanyof
thecompetingparadigmsastemporaryepistem
ologicaldevisesbywhichtoobtainadifferingview
oftheworld Theresultcouldbeagiantstep
towardmeetingthecrisisofperspectiveposedby
BotkinandCapra
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Conclusions

1Therearecurrentlytwocompetingparadigms
systemsandIPMinthemosquitocontrol
communityofCaliforniathatappearcapable
ofgeneratingavarietyofpowerfulanduseful
imagesofnature Bothparadigmsneed
furtherdevelopmentintheMCCCThebio
rationalparadigmshouldbesubsumedwithin
theframeworkofsystemsorIPM

2Nosingleparadigmiscurrentlypredominant
intheMCCCInsteadatleastfourarein
competitionwithbothnegativeandpositive
consequences Thenaturalpropensityto
advocatetheprinciplesofonesparadigmto
suppressnoveltytobeblindtophenomena
outsideparadigmaticboundariesandtoresist
conversioncangeneratedivisivenessinthe
MCCC Incommensurability between

adherentsofdifferentparadigmsconfounds
communicationandreinforcesthedivisiveness

OntheotherhandthefactthattheMCCCis
composedofadherentsofmorethanone
paradigmofferstheopportunitytogenerate
morenovelapproachesandtoreducethe
problemofparadigmaticallyinducedblindness
inthescientificcommunity

3TheMCCCnowhasauniqueopportunityto
managethe dynamicsofthe paradigm
competitionto obtain ahighlevelof
productivityofthekindassociatedwiththe
operationofnormalsciencewhileallowingthe
innovationandresultantcreativityassociated
withextraordinaryscience

4 Itisessentialthatappropriatewellplanned
actionbetakenimmediatelytosustainand
enhancetheperiodofextraordinaryscience
Theobjectiveshouldbetolearnmethodsto
avoidcognitivetrapscommonlyassociatedwith
adominantparadigmwhileutilizingparadigms
asusefulandtemporaryperspectives Senge
1990hasprovidedasynthesisofagreatdeal
ofworkaimedatthatgoal
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THEVECTORASCITIZENINTHENEWTOWNS

APLANNERSPERSPECTIVEONVECTORCONTROL

JeanSlosek

ThePlanningCenter
1300DoveStreetSuite100

NewportBeachCalifornia92660

ABSTRACT

SutterCountyisplanningtoaddfourNewTownsinthesouthernpartofthecountyone
ofthelargestplanningprojectseverconsideredinCaliforniaOverthenext40yearsthePlan
isexpectedtoaddabout143000newresidents92000newjobsand58000newdwellingunits
TheSutterYubaMosquitoAbatementDistrictexpresseditsconcernsregardingvectorcontrol
whichresultedintheadoptionofvectorcontrolmitigationmeasureswhichwillenablethe
MosquitoAbatementDistricttobecomefullyintegratedintotheplanningprocessas
developmentoccurs

In1990SutterCountybegantheprocessto
amenditsGeneralPlantoallowdevelopmentof
fourNewTownsinthesouthernpartofthecounty
Fig1Thisisoneofthelargestplanningprojects
everconsideredinCalifornia Overthenext40

yearsthePlanisexpectedtoaddabout143000
newresidents92000newjobsand58000new
dwellingunitsThefourNewTownsareintended
tobesustainablecommunitieswheretheplanned
mixoflanduseswouldreducedependenceonother
partsoftheregionSutterCounty

Theproposeddevelopmentandchangesin
landusewerenaturallyofgreatconcerntothe
SutterYuba Mosquito Abatement District

SYMADTheCountyrecentlyagreedtoprovide
theDistrictwithanopportunitytobecomefully
involvedintheplanningprocessIamheretoday
totellyouhowthiscameaboutasIknowmanyof
youfacesimilarproblemswithinyourownDistrict

Currentlythereareonlyabout1000people
livingwithintheprojectboundaries36squaremiles
overallSouthSutterCountyaveraged28411acres
oflandinriceproductionduring1989and1990
providinganimmensehabitatforAnopheles
freebomiAitkenandCulextarsalisCoquillett
productionAsyouknowAnfreebomiandCx
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tarsalisarevectorsofmalariaandencephalitis
respectivelySince1974therehavebeensixcases
oflocallytransmittedmalariaintheSutterYuba
areaIn1978twohorsesweredeterminedpositive
for western equine encephalomyelitis pers
communRLMcBrideandDALemenager
SYMAD

Existingwatermanagementfacilitiesinclude
leveesalongtheSacramentoRiveraregionalcanal
systemprovidingbothsupplyanddrainageof
agriculturalirrigationwaterandlimitedflood
controlLocalstormrunoffiscontrolledthrougha
drainagesystemconsistingofunlinedcanals
ditchesandtwopumpingplants

WithimplementationoftheGeneralPlan
Amendmentabout13000acresofricelandwillbe
convertedtourbanusesAnEnvironmentalImpact
ReportEIRwasrequiredtoevaluatethepotential
foradverseenvironmentalimpactsresultingfrom
thisproposeddevelopment

IntheconceptuallayoutfortheseNew
TownsFig2residentialandemployment
generatinglanduseswillbeclusteredtogetherwith
nearbyopenspacerecreationalcivicandcultural
areasplannedtodiscourageuseoftheautomobile
Anextensivenetworkofregionalbikeways



SutterCounty

ProjectSite

Source PreparedbyThePlanningCenterforSutterCounty1991
FinalEnvironmentalImpactReportSouthSutterCounty
GeneralPlanAmendmentSCH90030904

Figure1RegionalLocationoftheproposedSouthSutterCountyGeneralPlanAmendmentArea
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Figure2LandUseDiagramoftheproposedSouthSutterCountyGeneralPlanAmendment
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pedestrianwalksandatransitsystemisan
importantpartoftheplan

Protectionfromfloodhazardsisamajor
concerntoplannersinSouthSutterCountywhich
issubjecttoperiodicsignificantfloodingfromheavy
rainstorms There is also concern about

catastrophicfloodingsincefailureofthemanmade
regionalfloodcontrolfacilitiescouldresultin
coveringpartsofSouthSutterwithasmuchas40
feetofwater

About7000acresofopenspaceareplanned
throughoutSouthSutterinanefforttoprovide
drainagethroughouttheprojectarea The

DrainagePlanFig3showskeyfeaturesincluded
inthenewdrainagesystemwhichwillreplacethe
existinglocaldrainagesystem Theprojects
planners recently expressed strong concerns

regardingcontrolofnuisanceproducingmosquitoes
intheopenspaceareas

InMultiPurposeCorridorslocatedalong
majorarterialsandtheMultiUseOpenSpace
therewillbenumeroussmalldetentionpondsTwo
milesofunlineddrainagecanalsareplannedIn
additiona1200acreregionalparkisplannedin
thenortheastpartofthesitetoserveadual
functionastheregionalstormwaterandtreated
effluentdetentionbasinfollowinginfrequentmajor
floodeventsFig4Thedrainagesystemwillbe
consistentwiththerecentlyissuedFederalwater
qualityregulationsEPAsnewNationalPollutant
Discharge Elimination System stormwater

requirements
MultiPurposeCorridorsformerlyreferredto

asEnvironmentalCorridors areplannedalong
mainroadsTheseareasareintendedtoprovide
visualamenitiesalongthecirculationsystemand
intendedtoaccommodatelocalstormrunoff

MultiuseOpenSpaceisintendedtoprovidevisual
amenities and opportunities for recreation
continuedspaceforagricultureandthepreservation
oflocalsensitivehabitatsandspeciesBothlocal
stormrunoffandinfrequentmajorfloodingwould
drainintotheMultiuseOpenSpaceareas
BiologicalresourcesinSouthSutterincludeexisting
wetlandstheGiantGartersnakeSwainsonsHawk
theTricoloredBlackbirdandtheValleyElderberry
LonghornBeetle

Inanefforttomitigateadverseenvironmental
impactsonvectorcontrolRonaldMcBride
ManageroftheSutterYubaMosquitoAbatement
Districtaskedthatthefollowingissuesbeincluded
intheFinalEIR
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1 Properdesignofproposedwaterretention
facilitieswhichhavepotentialtobecomea
majorbreedingsourceformosquitoesinthe
projectarea

2 Carefulreconstruction and revegetation
methodsinwaterretentionfacilitiesinorder
toallowaccessbymosquitofish

3 Considerationofincreasedcostsassociated
withmosquitoanddiseasecontrolduetothe
significantincreaseinthepopulationatrisk

AsaresponsetotheseconcernsIpreparedan
additiontotheEIRwhichsummarizedtheexisting
conditionsregardingvectorcontrolidentifiedthe
potentialforadverseenvironmentalimpactsand
recommendedthattheCountyadoptcertain
mitigationmeasurestoreducethoseimpactsThis
wasfullycoordinatedwiththeboththeSYMAD
andtheCaliforniaDepartmentofFishandGame
toavoidpotentialforconflicts

SutterCountyagreedtoacceptanumberof
mitigationmeasureswhichIwillsummarizeThe
Countyisalsoresponsiblefordevelopingan
implementationprogramfortheGeneralPlanand
aMitigationMonitoringProgramtoensurethatthe
Districtremainsinvolvedintheplanningprocess

1The County will be responsible for

coordinationbetweenrepresentativesofthe
SYMADandCalifDeptFishandGameto
identifytheirconcernsandpotentialfor
conflictsbetweenvectorcontrolmethodsand
habitatconservation

2 TheCountytheSutterYubaMosquito
AbatementDistrictandCaliforniaDeptof
FishandGamewillestablishaformal

MemorandumofAgreementwhichidentifies
thetermsoftheirjointcorporationin
developmentoffmalrecommendationsfor
vectorcontrolinconjunctionwithhabitat
preservation

3Thedesignofallwaterretentionfacilitieswill
bereviewedbyboththeSYMADand
CaliforniaDeptofFishandGame No

drainagepondsretentionpondscanalsor
other water retentionfacilitieswillbe

developedunlessthesemeetwiththeapproval
ofbothagenciesinaccordancewiththe
MemorandumofAgreement

4Afundingmechanismwillbedevelopedby
theCountytoprovidefortheongoingcostsof
vectorcontrolassociatedwithimplementation
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Figure3DrainagePlanapproximatelocationsoftheproposedSouthSutterCountyGeneralPlanAmendment
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Figure4OpenSpacePlannottoscaleoftheproposedSouthSutterCountyGeneralPlanAmendment



oftheGeneralPlan

5Allownersandoperatorsoftheproposed
detention ponds detention basins and

drainagecanalswillbeinformedthatif
mosquitopopulationsareproducedasthe
resultofthisdevelopmenttheywillbeliable
formosquitoabatementatthesesourcesin
accordancewithStateHealthCode

6TheCountywillhireaqualifiedvector
biologistormedicalentomologisttoprepare
anIntegratedPestManagementPlanIPMP
fordiseasevectorsutilizingtheStatesVector
Prevention in Proposed Development
GuidelinesStandardsandChecklists This

planwillberequiredtomeetwiththeapproval
ofboththeSYMADandCaliforniaDeptof
FishandGame

7TheCountywillalsoconsiderincorporating
MosquitoPreventionStandardsinitsfuture
implementationprogramsbasedonthe
recommendations of the SYMAD in

conjunctionwiththeCaliforniaDeptofFish
andGameAlternativemosquitoprevention
standardsmayalsoberecommendedbythose
agencies

Theadoptionofthesemitigationmeasures
provesthattheplanningprocessinCaliforniacan
beusedtoaddressvectorcontrolissueseffectively
sincewithouttheSutterYubaMADsformal

commentsontheDraftEIRthesemitigation
measureswouldnothavebeadoptedTheplanning
systemisaformalsystem Afterissuanceofa

NoticeofPreparationofaDraftEnvironmental
ImpactReportaResponsibleAgencytypicallyhas
45daystorespond TheformalPublicReview

PeriodforaDraftEIRmustbefornolessthan30

daysfollowingthedateofnoticeorfortyfivedays
whereDraftEIRsaresubmittedtotheState

Clearinghouseafterwhichyourcommentsmaynot
beconsideredPubResourcesCode21091b
CEQAGuidelines15087c15205dInthe
fmalEIRtheleadagencywillevaluateandrespond
toallthecommentsontheDraftEIRitreceives
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Animportantfactoristodeveloponeonone
workingrelationshipswithgroupsoragencies
responsibleforlandusedecisions Another

importantcontactisthelocalPublicWorks
DirectorPublicWorksisresponsibleforapproving
fmal designs for stormdrain facilities and

establishingdesignstandardsforwatermanagement
facilitiesCertainlyvectorcontrolisanissuewhich
requiresourjointcooperation

Inconclusionthistypeofcoordination
betweenvectorcontrolagenciesandplanning
agenciesisexpectedtobecomeincreasinglycritical
Potentialforlanduseconflictsandvectorcontrol

practiceswillincreaseasbiologicalresource
mitigationrequirementsarebeingstrengthenedat
atimewhenthehumanpopulationisprojectedto
increasesignificantlyintheStateAsdevelopment
intheSouthSutterareaproceedstheSutterYuba
MADwillbecomefullyintegratedintotheplanning
processandwillbeabletolimitfutureproblems
withmosquitoproductioninanareawherethe
potentialfortremendousgrowthexists
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STATUSANDTRENDSOFWETLANDSINTHESANFRANCISCOESTUARY

TheSanFranciscoEstuarywhichincludesthe
SanFranciscoBaytheSuisunMarshandthe
SacramentoSanJoaquinRiverDeltaisthelargest
estuaryonthewestcoastofNorthandSouth
AmericaWetlandsandrelatedhabitatsaresome
ofitsmostvaluablenaturalresources These

wetlandsarecriticalhabitatforhundredsofspecies
offishbirdsandotherwildlifeTheyarealsonow
recognizedfortheirimportanceastheyimprove
waterqualityandprovidefloodcontrolopenspace
recreationalopportunitiesandmanyotherbenefits

ThemajorityoftheEstuaryshistoricwetlands
havebeensignificantlyalteredornolongerexist
andtherearecontinuingthreatstomanyofthe
remainingwetlandsTheoriginal545375acresof
tidalmarsheshavebeenreducedtoapproximately
44371acreswithadrasticreductioninthewildlife

populationsthatdependuponthemUsesthathave
leadtothesemodificationsincludehydraulicmining
farming urbanization waste disposal salt

productionandtransportationsystemssuchas
airportsbridgesandroadwaysMorethanany
otherhabitattyperelatedtotheEstuarywetlands
havebeenadverselyaffectedbydevelopment

TheStatusandTrendsReportonWetlands
andRelatedHabitatsintheSanFranciscoEstuary
describesthevaluesandfunctionsofwetlands
tracesthelossandconversionofthesehabitats
projectstrendsintheirdistributionanddiscusses
someissuesrelatedtotheirregulationand
managementItistheproductofmorethantwo
yearsofeffortbytheSanFranciscoEstuaryProject
SFEP SFEPisabroadbasedplanningeffort
workingtodevelopacomprehensivemanagement
planbyNovember1992torestoreandmaintainthe
chemicalphysicalandbiologicalintegrityofthe
EstuaryTodayIwillpresentsomeofthefmdings

SamuelZiegler

SanFranciscoEstuaryProject
POBox2050

OaldandCalifornia946042050

fromthisreportparticularlyfocusingonwetland
distributionfuturetrendsandregulation

WetlandsClassificationandDistribution
WetlandhabitatsfortheUnitedStateshave

beenclassifiedbytheUSFishandWildlifeService
FWSaccordingtoasystemdevelopedby
CowardinetalThissystemwaschosenforusein
theStatusandTrendsReportSTRbecauseofits
ecologicalasopposedtoregulatoryapproachto
defmingandclassifyingwetlandsItisimportantto
notethatwetlandslegallyregulatedbyagencies
suchastheUSArmyCorpsofEngineers
jurisdictionalwetlands aredefineddifferently

Generallythejurisdictionaldefinitionusedby
federalregulatoryagenciesislessinclusivethereby
encompassingfewerwetlandacresandexcluding
certainhabitattypes

TheFWSdefineswetlandsaslandstransitional

betweenterrestrialandaquaticsystemswherethe
watertableisusuallyatornearthesurfaceorthe
landiscoveredbyshallowwaterwithoneormore
ofthefollowingattributes1supportshydrophytes
waterlovingvegetationpartoforalloftheyear
2containspredominantlyundrainedhydricwater
saturatedsoil3containspredominantlynonsoil
andissaturatedwithwaterorcoveredbyshallow
waterforsometimeduringthegrowingseason

WetlandhabitatsoftheSanFranciscoEstuary
weremappedbytheFWSaspartoftheNational
WetlandsInventoryNWIProjectThepurposeof
the NWI is to develop and disseminate

comprehensivedataconcerningthedistributionof
wetlandsThemostrecentdatafortheEstuarywas
basedoninterpretationofaerialphotographytaken
inApril1985Table1

Accordingtothe1985NWIdataBayand

1

CopiesofthepublishedreportonwhichthispaperisbasedentitledTheStatusandTrendsReportonWetlandsandRelated
HabitatsintheSanFranciscoEstuarymaybeobtainedattheaboveaddressorbycontacting5104647990
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Deltatidalmarshacreagewasestimatedat44371
acres Thisrepresentsalossof92ofthe
Estuaryshistorictidalmarshacreage Other

wetlandhabitatsthatexisttodayareprimarily
seasonalwetlandswhichwerehistoricallytidal
marshes Theseconvertedwetlandsretainvital
wetlandcharacteristicsandprovidepotentialfor
enhancementhowevertheirwetlandfunctionsand
valueshavebeensignificantlyalteredandinmost
casesreducedTheexistingseasonalwetlandsare
comprisedprimarilyoffarmedwetlands82 and

theoverwhelmingmajorityofthefarmedwetlands
350347acresareintheDeltaOtherseasonal
wetlandsincludedikedmarshabandonedsalt
pondsandvernalpools

IntheSanFranciscoBaythepredominant
wetlandtypeisintertidalmudflat57776acresand
saltponds36603acresThemajorityofthesalt
pondsareinsouthernSanFranciscoBay In

northernSanFranciscoBayintertidalmudflatand
farmedwetlandspredominate SuisunBayis
dominatedbydikedsaltandbrackishmarsh

Table1WetlandandopenwaterhabitatsacreswithintheSanFranciscoEstuary basedonthe1985

NationalWetlandsInventoryfigures

Habitattype

WETLANDS

TidalMudflats
TidalMarshes
SeasonalWetlands

FarmedWetland

OtherSeasonalWetlands
RiparianForests
SaltPonds

OPENWATER
PerennialLakes Ponds

OpenWater

ALLHABITATSTOTALS

SanFrancisco
Bay

TOTALS 170661

TOTALS

HistoricWetlands

TheEstuaryhistorically1850ssupportedan
estimated545375acresoftidalmarshesTable2
SanFranciscoBayaccountedforapproximately
200375acresandtheDeltaaccountedfor
approximately345000acres Thisextensive

wetlandsprovidedextraordinaryfishandwildlife
habitatsmajorspawninggroundsforfinfishand
shellfishandakeystopoverforwinteringarea
migratorybirds

Notsurprisinglytheseresourcesattracted
humansettlementandthelossandconversionof
wetlandscorrespondtothehistoryandsettlement
patternsoftheregion Majorconversionof
swamplandstoagricultureinthe19thandearly20th
centuriesaccountsforthelargestlossofwetlands
IntheDeltawetlandsrichwiththicklayersof
organicsoilweredikedanddrainedtomake
productivefarmland AroundtheBaysome
marsheswereconvertedtoagriculturaluseswhile
asignificantportionwas convertedto salt

productionbasins Beginninginthe1920sthe

Suisun

Bay Delta Total

57776 5994 322 64092

25466 10682 8223 44371

27344 8064 350347 385755

21150 47482 16502 85134

2322 403 9788 12513

36603 27 54 36684

13361
192109
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72652 385236 628549

3526 12482 29369

28247 45802 266158

205470 31773 58284 295527

376131 104425 443520 924076

1Estuarineintertidalincludesrockyshores 2Estuarineintertidalsaltbrackishfreshwater
3Palustrine 4Palustrinedikedmarshvernalpoolsabandonedsaltponds
5IncludesSouthCentralBay SanPabloBay



Table2TidalwetlandstrendsacresintheSanFranciscoBayArea

Year

1850

1940

1957

1978

1979

1980

1985

1987

SanFrancisco SanPablo

Bay Bay

62890 60290

12800
6400

6993
25466
8861

13890
17280

13670
a

17959

aIncludedintheSanFranciscoBay acreage

increasingpaceofurbandevelopmentstartedto
significantlyalterwetlandareas

FutureWetlandTrends

Futurewetlandtrendswillbedetermined

largelybygovernmentpoliciesandpopulation
growthaswellasnaturaleventsthatreachbeyond
theEstuaryTheEstuaryregioncontinuestobe
oneofthemostrapidlydevelopingareasintheUS
withpressureforexpansionbeingappliedto
outlyingareassurroundingSanPabloBaySuisun
BayandtheDeltaExpansionoffacilitiessuchas
airportsroadwaysandhousingrepresentthreatsto
theremainingwetlands Theconversionoftidal

marsheshaveledtothereductionincontiguous
acreagesandhabitatfragmentationUrbanization
oftheadjacentuplandsurroundingthesesmaller
andsmallerwetlandparcelsfurtherreducesthe
valuesandfunctionsoftheseareas

Estimatesoffuturetrendsinabundanceand
distributionofwetlandhabitatsaredifficultsince
thesepredictionsarebasedonavarietyof
conditionsmanyofwhichareuncertainoreven
unpredictableForexampleregulatoryprograms
maychangemitigationrequirementsvarythe
successofrestorationandacquisitionprojectsis
uncertainandfuturelandusepatternswillbe
influencedbynumerousfactorsNeverthelessthe
WetlandsSTRdidtakeastabatthistoprovidean
indicationofthelevelofriskwetlandswillfacein
thefutureTheanalysislookedatcurrentwetland
mappingdatalocallandusedesignationsand
projectedurbanlandneeds

Intheanalysisover12000acresofwetlands
intheBayandover78000acresofwetlandsinthe
Deltawouldbesubjecttomoderatetohigh
developmentpressure due to intensifiedor
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Suisun

Bay

71100

22980
13760

9340
10682
10084

Bays
Total Delta

200375 345000
65375
49660
37440
30890 25204
30003
36148 8223
35287

expandinglanduses Thiswouldaffect5of
existingBayAreawetlandsand14ofDelta
wetlands Whenconsideringlowtomoderate
developmentpressureanadditional16ofBay
and20ofDeltawetlandswouldbeexposedThis
analysisdoesnotimplythatallthesewetlandswill
beconvertedbutratherthattheselandsare
vulnerableBecausetheymaybewetonlypartof
theyearseasonalwetlandsareconsideredbysome
tobethemostvulnerabletodevelopment

WetlandsRegulationandManagement
Over20federalandstateagenciesoperate

undermorethan60lawsregulatoryguidelinesand
policiesthataffectwetlandswithintheEstuaryIn
factthisregulatoryframeworkformanagingand
protectingwetlandsisoneofthemostintricate
bodiesofenvironmentallawrelyingonanelaborate
systemofchecksandbalanceswithrolesforpermit
applicants public commenters all levels of

governmentandultimatelythecourts The

emergenceofthisframeworktoprotectwetlands
wasdrivenlargelybytheenvironmentalmovement
thatbeganduringthelate1950sIn1959theSave
SanFranciscoBayAssociationandtheSierraClub
ralliedthepublictosaveSanFranciscoBayfrom
excessivefillThemostimportantresultwasthe
passageoftheMcAteerPetrisActin1965which
formedtheBayConservationandDevelopment
CommissionBCDCConcernsnationallyforthe
protectionofimportantwaterbodiesresultedinthe
passageoftheCleanWaterActin1972which
amongotherthingsestablishedapermitprocessfor
wetlands

Brieflyfederalagenciesprovidethemost
comprehensive wetlands regulations applied
throughouttheEstuarythroughtheSection404



programadministerjointlybytheCorpsandEPA
NMFSandFWSbothplaykeyrolesthrough
commentingandtheFWSisresponsibleformajor
acquisitionefforts

Onthestatelevelthereiscurrentlyno
comprehensivewetlandsprogrambutagenciesthat
directlyandindirectlymanagewetlandsincludethe
State Water Resource Conservation Board

SWRCBtheRegionalWaterQualityControl
BoardsRWQCBandtheDepartmentofFishand
GameDFGMostsignificantonthestatelevelis
BCDCwhoischargedwithpreventingunnecessary
fillingoftheBayandprotectingSuisunMarshThe
CaliforniaCoastalConservancyCCCalongwith
otherstateagenciesoverseesanactiveprogramto
protectrestoreandenhancewetlands

Onthelocallevelmunicipalitiescounty
governmentsandspecialdistrictsareresponsible
foravarietyofpoliciesthataffectwetlands
Presentlyonly16percentoftheregionslocal
jurisdictionshavespecificordinancesforstreamand
wetlandprotectionandCaliforniasGeneralPlan
lawdoesnotrequirelocalgovernmentstoprotect
theseorotherestuarineresources Private

organizationssuchastheNatureConservancy
DucksUnlimitedandAudubonChaptersare
playinganincreasinglyimportantroletoprotectand
preservewetlands

Whiletheexistinglawsandagenciesprovidea
relatively intricate regulatory framework for

wetlandsnumerousshortcomingsexist These

shortcomingsareinpartexemplifiedbythe
continueddeclineofcertainwildlifepopulations
dependentonwetlandhabitatssuchastheclapper
railWhilesomeoftheharshestcriticismhasbeen

directedatthefederalSection404program
authorizedundertheCleanWaterActregulatory
improvementsaremostlikelyneededatalllevelsof
government Itisnotsurprisingthatthefinal
reportoftheNationalWetlandsForumin1988
concludedthattheUnitedStatesurgentlyneeds
abettersystemformanagingandprotectingits
wetlandsSincenosingleagencyhascompleteor
finalauthorityoverwetlandusedecisionsthereis
agreatneedforhavingamorecoordinated
frameworktoprotectandmanagetheEstuarys
wetlands

NextSteps
SowheredowegofromhereTheEstuary

Projectistryingtodevelopacomprehensiveaction
planforwetlandswiththegoalsofnotonly
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protectingexistingwetlandsbutalsoincreasingthe
quantityandqualityofwetlandsthroughouttheBay
andDeltaItislikelythatfullprotectionofthe
remainingwetlandswillnotinitselfbesufficientto
maintainmanyoftheexistingfunctionsandvalues
Ratherextraordinarymeasurestopreserverestore
andcreatefunctionalwetlandsystemswillbe
requiredtohelpmaintainthelongtermhealthof
theEstuary

AdmittedlythiswillbeadifficulttaskInfact
wetlandspreservationwillcontinuetobeoneofthe
mostchallengingenvironmentalissuesofthe1990s
testingprivatepropertyrightspoliticalcloutlegal
powersthelimitsofregulationsandscienceand
policyThoughpoliticallycomplexandtechnically
challengingtherearemanyrecentdevelopments
andtrendsthatmayfacilitateprotectionand
management

1 Strongpoliticalsupportforprotectionof
wetlandsisemergingPeoplewantabetter
qualityoflifeandthatincludesabundantfish
andwildlifevistasofopenspaceparksaccess
totheBaycleanwaterandenjoymentof
naturalhabitatareas

2 BetterplanningtoolssuchasGISsystems
arebecomingavailabletolocaljurisdictions
stateandfederalagenciesthatmayfacilitate
wetlandsprotectionandmanagement

3 Moreentitiesareundertakingproactive
planningefforts ForexampletheStates
ResourceAgencyis preparingaState
WetlandsConservationPlanthatwillwork

towardsarticulatingacomprehensivestate
wetlandsprogram TheSFRWQCBis

increasinglyundertakingwatershedplanning
effortsandEPAhasrecentlyestablisheda
wetlandsplanningsection

4 Localjurisdictionsandspecialdistrictsare
increasinglypreparinghydrologicstudiesona
watershedbasisformultiobjectiveplanning
forwaterqualityfloodcontrolandstormwater
management

5 Thereareanincreasingnumberofsuccess
fulcooperativeeffortssuchastheacquisition
ofnearly1500acresofdikedhistoricbaylands
atCullinanRanchortheongoingeffortsto
establishtheStoneLakesNationalWildlife



RefugeinSacramentoAtStoneLakesfor
exampletheFWShasrecognizedtheneedto
cooperatewithmanyentitiesincludingthe
SacramentoYolo Mosquito and Vector

ControlDistricttodefinestandardoperating
procedures

6 Increasinglydevelopersarewillingtospend
moneyonimpactreductionandrestoration
Soifmanagedwellthroughtheimplement
ationofgoodregionalplanningcoupledwith
policiestoraiseincreasedresourcesfor
acquisitionandrestoration growthcould
indirectlybenefitcriticalhabitatareas

Conclusions

Clearlyneweffortsareneedediftheobjective
ofincreasingandimprovingourwetlandsistobe
achievedOurabilitytoeffectivelyachievethisgoal
mayservetodemonstratewhetherornotorhow
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wecanprotectandenhanceourvaluablenatural
resourceswhilewecontinuetogrowanddevelop
Giventhelargenumberofplayersandthebroad
rangeofalternativesforwetlandsintheEstuary
perhapsthemostimportantsingleneedasasserted
byKuslerinWetlandCreationandRestoration
1989istheformulationofcommongoalsfor
protectionandmanagementandmultiobjective
cooperativeimplementationSFEPisprovidinga
basisforacoalitionofenvironmentalistsregulators
andtheregulatedcommunitytoagreeongoalsand
developactionstoachievethesegoalsButclearly
moreisneededsuchascontinuedandexpanded
politicalsupportclearlegalauthoritiesthoughtful
considerationofprivatepropertyrightsadequate
fundsforacquisitionandmanycooperativeefforts
amongallentitiesinvolvedwithwetlandresources

Thankyoufortheopportunitytotalkwithyou
thismorningandIlookforwardtoworkingwith
youinthefuture
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BARRIERSTOMOSQUITOCONTROLOPERATIONS

INDEVELOPEDWETLANDS

JeffBuckinghamandMichaelMurray

WashoeCountywasnamedafteratribeof
AmericanIndianswhichinhabitedtheareaOn

September91850CongresscreatedtheTerritory
ofUtahwhichincludedthepresentdayWashoe
CountyInMarchof1861Congresscreatedthe
TerritoryofNevada Withthediscoveryofthe
ComstockLodecamethehumanpopulationsto
inhabitthestateofNevadaandWashoeCounty
WashoeCountyspresentpopulationisapprox
imately250000with130000ofthoseinRenoand
60000inSparks

WashoeCountyDistrictHealthDepartmentis
locatedinReno Theinceptionofourcurrent
interlocalagreementwasSeptember271972
althoughwehavehadabonafidecitycountyhealth
agencyasfarbackas1902

WashoeCountyencompasses1195square
milesofwhichapproximately58500acresareunder
surveillanceandcontrolformosquitoactivity
Plagueandrabiessurveillanceandtreatmentis
mostlyconfinedtopopulatedandadjacentareas
butdoesnotexcluderuralcampingandhunting
sites

MostpeopleenvisionRenoasaverypopulated
resortcommunityconsistingofcementasphaltand
touristsItisalsoaplacewherepeopleliveand
conductbusiness Manyofthesehomesand
businessesaresituatedadjacenttoagriculturaland
wetlandareasBecauseofaboomingincreasein
populationopenlandsaregivingwaytohousing
andtheoncesafeinterfacebetweenhumansandthe

wildanimalpopulationisdiminishing
WashoeCountyDistrictHealthDepartments

VectorControlProgramworksinfourmainareas
plaguerabiesticksandmosquitoesOurprogram
consistsprimarilyofthreefacetssurveillance
controlandeducationwithourbasicpurposebeing
thatofdiseaseprevention

EnvironmentalHealthServicesDivision

WashoeCountyDistrictHealthDepartment
POBox11130

RenoNevada89520
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Plaguesurveillanceisaccomplishedthrough
hostrodentpopulationmonitoringrodentandflea
samplingandtestingandrespondingtocitizen
servicerequests Controlmeasuresaredirected

againstthevectorfleas Rodentburrowsin

identifiedproblemareasaredusted special
emphasisbeinggiventohighuseareasegparks
schools and campgrounds Education is

implementedthroughpublicserviceannouncements
communityandschoolpresentationsinservice
workshopsforHealthDepartmentpersonnel
animalcontrolofficersparkrangersandaidesand
HumaneSocietypersonnelandindividualpublic
inquires

Rabiessurveillanceisconductedprimarilyin
responsetocitizenrequestsSpecificallyspecimens
ofhighriskspeciesarepickedupandtestedwith
thecooperationofourStateAnimalDisease
Laboratory Alsoknownbatpopulationsare
monitored Ourroleinrabiescontrolisthe

investigationandquarantiningofdomesticanimals
thathavebeenexposedtoahighriskspeciesWe
alsoinvestigateanyreportedhumanexposuretoa
highriskanimalaswellascertainbitesbydomestic
animalsthattheanimalcontrolagenciesdonot
handleOnceagaineducationisaccomplishedvia
publicserviceannouncementsschoolpresentations
inserviceworkshopsandonanindividualbasis

Ouractivitiesintheareaoftickshavebeen

somewhatlimitedduetoalackoffundingand
personnelMinimalsurveysoftickspeciespresent
intheareahavebeenconductedandtheNevada

DepartmentofWildlifehasbeenverycooperative
inhelpingwithdeerhuntercheckstationsurveys
Wealsoidentifyspecimenssubmittedbythepublic
andadviseonassociatedtickbornediseases

Educationisthroughindividualcontactsliterature
andourhunterawarenessprogram



Additionallywerespondtocitizenrequestsfor
awidevarietyofotherarthropodrelatedproblems
egcockroachesandidentificationofvarious
unknownspecimens

Inalloftheseareaswemaintainaclose

workingrelationshipwithourEpidemiologistPam
YoungInsuspectedhumanexposuressheisour
liaisontothemedicalcommunity

Inmosquitocontrolwehaveaunique
situationatleasttousItinvolvesthemodifieduse
ofwetlandsforcommunityandrecreational
developmentHaveyounoticedthatwerarelyuse
thewordswampthesedaysTodaythebuzzword
iswetlandSomehaveslightlydifferentideasofjust
exactlywhatthesetermsmean Actuallythese
wordshavelegaldefmitionsAwetlandconsistsof
anareawhichsupportsspecificplantspeciesandis
coveredbywaterfordefmiteperiodsoftime

Attitudeshavechangedtowardstheseareas
InNevadaweseemtohaveafascinationwith

waterprobablybecauseitissuchararecommodity
here Ourrecreationalactivitiestendtofocus

arounditfromfishingtowaterskiingtobird
watchingThisfascinationhasextendedintowhere
wechoosetolive Ourmostcostlyhomesare
locatedoncreeksriversandlakesconsiderLake
TahoeAndwherethereisnowaterwegoto
extremelengthstoputsomeieornamentalponds
streamsetc

Upuntilabout1989thisareawasahealthy
marshTodaywehavean18holegolfcourseand
surroundingplannedcommunitybuiltonthis
existing180acrewetlandThisareahasprovided
idealhabitatforbothmigratoryandlocalwaterfowl
andvariousshorebirdsbyofferingfeedingnesting
andrestingsites Ithasalsosupportedawide
varietyofpredatorspecieseghawksowlsand
coyotesIthasalsobeenusedforcattlegrazing
alongthedriermarginswaterfowlhuntingandas
anaturalfiltrationsystemforagriculturalirrigation
tailwaterandrunoff

Wehavemadeourselvesapartofthismarsh
communityOftheoriginal180acretractsome
100acreshavebecomegolfcourseTotheeast
isHiddenValleyandtothewestandsouthis
DonnerSpringsbothresidentialareasTogether
theseareashaveapopulationofapproximately
15000peopleTheareatothewestiscurrently
beingdevelopedformultiplefamilyhousingThe
areastothesouthandeastarebeingpreparedfor
singlefamilyhousingWhencompletethesenew
residentialareaswilladdanother1800peopleto
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thecommunity
Thismarshreceiveswaterfromseveralcreeks

andonemajorirrigationditchThereareseveral
controlstructuresonthemainchannels When

closedtheycanfloodaconsiderableamountof
ground Alsothewaterlevelfluctuateswith
upstreamusage ThuswehaveseveralAedes

speciespresentincludingAedesmelanimonDyar
AedesnigromaculisLudlowandAedesdorsalis
MeigenAlsopresentareanumberofpermanent
waterspecieswiththemostprevalentbeingCulex
tarsalisCoquillettCulexerythrothorarDyarand
CulisetainomataWilliston

Evenpriortoregulatoryconstraintsand
developmentouragencyhasmaintainedanattitude
andcommitmenttowardpreservationofsensitive
ecosystemsThishasextendedthroughoutallour
activitiesfromsurveystopesticideapplications
Physicalcontrolssuchaschannelingwhileavery
realoptionintheearlyyearswasnotimplemented
inordertopreservethisgreatwaterfowlhabitat
Biorationalmaterialshavebeeninusesincetheir

registrationWeselectedvehiclesthatwouldhave
theleastnegativeimpactontheterrainFurther
wehavealwaystriedtouse theminan

environmentallyconsciousmannerThesemethods
workedWewereabletoachieveadequatecontrol
withoutsignificantdamagetothewetlandWiththe
newgolfcoursehousingandcommunityattitude
entersanewfactor appearances

Whilethesemethodsinflictedlittleornoreal

damagetothemarshtodaytheyarevisually
unacceptable Thefactthatgolfcourserules
prohibitretrievalofgolfballsfromanywhere
beyondpostedwetlandboundariesillustratesthe
degreeofscrutinythattheareaisnowunder
Thusevenfoottrafficisconsideredaesthetically
detrimentalThegolfcoursemeandersaroundand
throughthemarshOnecannolongerexistwithout
theother

Wheredoesallthisputmosquitocontrol
CertainlycontrolisevenmorecriticalnowPeople
arenowlivingandplayinginanintegratedmarsh
communityThemarshisfairlytypicalinvegetation
withcattailstuleswillowsvariousmarshgrasses
andsedgesItisatypicalhoweverinitsabundant
growthofwhitetopLepidiumlatifoliumThis
noxiousweedoccursinthoseareasonlyflooded
intermittentlyisveryinvasiveandagreatcolonizer
Onespeciesgrowstoaheightexceedingfivefeet
andisdenseenoughtoprohibitpenetrationof
virtuallyallchemicalformulationsexceptingsand



densepelletsandbriquetsEvenwalkingthrough
itisnearlyimpossibleItisalsoobviouslyquite
tolerantofintermittentfloodingandhasbecomeso
wellestablishedastoconstituteanintegralpartof
thisplantcommunityThustheappearanceofeven
thisweedissomethingthatmustnowbe
considered

Wehavebeenforcedtoresorttofrequent
aerosolapplicationsofadulticidetoachieveeven
minimalcontrolbecauseoftheserealandimposed
barrierstolarvicidetechniquesThelarvaloptions
aregroundapplicationusingallterrainvehicles
handapplicationbackpacksandbriquetsaerial
applicationsandGambusiatransplanting

Groundtreatmentshavegivenacceptable
controllevelsbuthavedrawncriticismfor
disturbingtheappearanceofthevegetationHand
treatmentshaveresultedinlessdisruptionofthe
vegetationbuthavebeenimpracticalforadequate
controlduetopersonnellimitationsandthenature
oftheterrain

Aerialapplicationsarecurrentlyaviable
techniqueButthistoohasitsdrawbacksAswe
donothavelocalhelicopteragriculturalserviceswe
mustcontractwithoutofstatecompanies This

oftenmeansthreetofivedaystogetthepilotand
equipmenttothesiteObviouslyduringthevery
warmweatherthisdelaycouldmeanmissinga
mosquitohatchaltogetherFurtherasbuildingsgo
uparoundthewetlandhelicopteraccesswillbe
reducedFinallyhelicoptersareveryexpensiveOf
theremaining80acresofwetlanditmightbe
necessarytotreatonlyasmallportionatagiven
timeThustheexpenseisoftennotjustified

Gambusiahavebeenestablishedforanumber

ofyearsWhiletheydooffersomecontrolinthe
pondsandchannelstheireffectivenesshasbeen
limitedinthedenservegetation Alsowehave

fairlycoldwintersandtheyeartoyearsurvivalhas
beenminimal

Physicalcontrolsatthispointintimearenot
anoptionThisprojecthasbeenplannedengin
eeredandiswellonitswaytobeingimplemented
Fewchangescanbemadenow
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Itisuptoyoutobeinvolvedinallplanning
stages of similar developments Establish

communicationifitdoesnotcurrentlyexistwith
whateverregulatoryagencyoragenciesreviewand
approveplansfordevelopmentGetyourtwocents
inwhiletheprojectisstillonlyonpaperAlsobe
prepared Familiarizeyourselfwiththeareain
questionandidentifyyourneedsKnowwhatyou
wantbeforeyougointothemeetingsMakesure
yourboardmembersandadministratorsare
educatedyouneedtheirsupportDonotforgetthe
basicseasementsaccessandhydrologyWehave
amitigatedareawhichnowisastaticbackwater
Itfillswhenthewaterlevelrisesbutneverreally
flushesasimpleproblemthatwasoverlooked

Consideralternativemethodstooffsetbudget
problemsWithincreasedhumanpopulationcomes
increaseddemandsforcontrol Developersand
recreationalpropertyownerscanbeasourceof
additionalfundingespeciallywhenfacedwith
unhappycustomersandtheresultinglossofincome
Onecanalsogainotherformsofcooperationfrom
thedeveloper Forexamplewedidgetthree
permanenthardwiredlighttrapsitesinstalledat
theirexpenseaswellasthepurchaseofthetraps
Aeratorswereinstalledandarebeingmaintainedat
thegolfcoursesexpense Wealsohadinput
regardingthegradingoftheslopesofthepond
margins Whilethecoursemanagementis
extremelycooperativethebasicdesignproblems
remain

Futureproblemareaslocallyincludethe
SpanishSpringsValleylocatednorthoftheTruckee
Meadowswhichhas3000acresofagricultural
andwetlands Developmentplanshereinclude
threegolfcourses2300acresofparksand
wetlands200acresofbusinessandofficesand
4000acresofresidentialareasAnotherprojectis
theDoubleDiamondRanchdevelopmentwith
270acresofmitigatedwetland

Itwouldprobablybeprudentforallofusto
beawareofsimilarprojectsinourownregionsand
takefulladvantageofbeinginvolvedintheplanning
process
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COMPUTERMODELINGASATOOLTODEVELOPWETLAND

DESIGNANDMANAGEMENTSTRATEGY

FredCRobertsandBarbaraPage

Introduction

Inyesterdaysplenarysessionapanelof
scientistsfromenvironmentalandvectorcontrol

agenciesdiscussedtheneedforcoordinationof
effortstodevelopandmanagewetlandsWefound
thattheissuewascriticalbecauseover100000
acresofwetlandsisscheduledtobecreatedor

enhancedinthenearfutureinCaliforniaAgood
dealofeffortwasexpendedonthepartofthe
vectorcontrolpaneliststomakeacasetoassure
thatvectorcontrolinterestswouldbeinvolvedat

theearlystagesofwetlanddesignIfwesucceedin
becominginvolvedwithamultidisciplinaryplanning
teamonwetlandshoweverotherveryserious
problemarisethatneedtobeaddressedItisour
experiencethattheteammembershavegreat
difficultycommunicatingeffectivelytogetherbecause
theyoperateindifferentparadigms Theresult

couldbeseriousconflictthatcandevelopintoan
adversarialratherthanacooperativerelationship
betweenteammembersThispaperdiscussesa
toolthatmayhelpresolvetheproblemSTELLA
modellingProperlyuseditcanhelpillustrateto
eachteammembertheconsequencesofhis
recommendationsonthewetlands

TheobjectiveofthispaperistwofoldFirst
itdiscussestheuseofcomputersimulationasatool
toaidindesignandmanagementofwetlands
Secondlyandperhapsmostimportantlyitraises
thequestionofhowtobestsolvetheplanning
problemsthatarisewhenexpertsfromvarious
disciplinescometogethertoplanwetlandsThe
intentofthepresentationisnottointroduceavalid
orrobustnewmodelofwetlandsWeintendto

presentacasehistoryofthedevelopmentofa
simulationmodelwhichhasbeendesignedforuse

AlamedaCountyMosquitoAbatementDistrict
23187ConnecticutStreet

HaywardCalifornia94545
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asaplanningtool
Itisimportanttostateearlyinthediscussion

thatthewetlandmodeldevelopedbytheauthors
wasnotutilizedofficiallybythewetlandplanning
teamintheirdecisionorpolicymaking The

authorsdevelopedthemodelsimultaneouslyasthe
planningprogressedinvolvingonlyfiveoftheteam
membersdirectlyinmodeldevelopment The

authorsfeelhoweverthattheexerciseprovided
sufficientpositivebenefitstowarrantrecommending
theapproachbeincorporatedintowetlandplanning
processes

Background
Wetlandrestorationcreationandenhance

menthasbeenoccurringinAlamedaCounty
Californiasincetheearly1970s Itisdrivenby
publicpolicysupportedbyenvironmentalistsand
carriedoutbygovernmentalagenciesSaltmarshes
thatwereoncereclaimedbyleveesarebeing
restoredtotidalactionrestoringtheirfunction
ecologicallyandprovidingfortherecoveryof
wildlifepopulationsMorerecentlythesediked
marsheshavebeenrecognizedbywildlifespecialists
asimportantasseasonalwetlandsproviding
valuablehabitatforadditionalspeciesofwildlife
Thesewetlandswithleveesystemsinplaceare
nowbeingpreservedandenhancedtomaximize
theirwildlifevalueBoththetidalandtheseasonal

wetlandsrepresentanextremelyvaluableresource
supportingwildlifeandprotectingendangered
speciesaswellasprovidingaestheticeducational
andrecreationalbenefitstomanThesaltmarshes

ofAlamedaCountymakeupavitalportionofthe
totalSanFranciscoBayecosystemmuchofit
belongingtotheSanFranciscoBayWildlifeRefuge

1SeniorProgramsAnalystLockheedMissileandSpaceCompanyPOBox3504 SunnyvaleCalifornia94081



Thesewetlandsareallthemorevaluablebecause
theyareadjacenttohighlyurbanizedcitiesinthe
SanFranciscoBayareatotallingmillionsof
residents

Problem

Theauthorshaverecognizedthatamajor
problemoccursintheprocessofplanningwetlands
becauseofconflictsarisingfrompoliciesand
objectivesofvariousgovernmentalagenciesThe
authorsrecognizethatconflictsalsoarisebecauseof
theinfluenceofdifferingparadigmsonthe
participants Theclashofparadigmscreates
differentrealitiesdifferentblindspotsandan
inabilitytocommunicateeffectivelyHorgan1991
Oftenrepresentativesofagenciestakepositionsthat
mayhavesevereconsequencestootheragencies
andseemblindtoconsequencesoftheirproposed
actionsTheyalsoattimesareunwillingtogive
seriousconsiderationtoalternativeapproaches
Theauthorsfeltcomputersimulationcouldbea
valuabletooltobeusedintheplanningprocessby
showingparticipantstheconsequencesoftheir
positionsandbytestingalternativeapproachesto
reachingstatedobjectivesIngeneraltheauthors
feltthataproperlydevelopedmodelwouldassistall
participantsinreplacinglinearthinkingpatterns
withsystemsthinkingWearereportingonour
firstattemptsatdevelopingacomputersimulation
asatooltowetlandplanning

STELLA

STELLAiscomputersimulationsoftware
developedfortheAppleMaclntoshcomputersIt
hasemergedfromthesystemdynamicsparadigm
developedatMITinthe1950sbyJayForrester
andothers STELLAhasfeaturesthatmakeit

particularlysuitableasaplanningtool

1Thesimulatedsystemsarerepresentedby
easytounderstandgraphicalrepresentationsof
thepartsStocksstatevariablesdepictedby
arectanglewhichevokestheimageofliquid
accumulatinginacontainerflowsdepictedby
apipewithavalvetoregulatetherateofflow
throughthepipeconvertersrepresentedbya
circle which convert input to output
connectorsdepictedbycurvedarrowsthat
connectstockstoconnectorsandconnectorsto
connectors

2STELLArequiresonlythefirsttwostepsof
thetypicalfoursstepmodellingprocess

151

conceptualdiagrammaticmathematicaland
computerprogrammingComputerandmath
feararenotafactorintheprocesssince
differenceequationsarecreatedautomatically
fortheuserbaseduponthediagramming
process

3Simulationmodelscanbecreatedfairly
rapidlyandmodificationsofamodelcanbe
madealmostinstantly

4 Graphicalrepresentationsoftheoutputare
easilyandquicklygenerated

ThePlanningConflict
Themajorconflictthatemergedfromthe

planningprocesswasbetweenrepresentativesof
mosquitocontrolandthoserepresentingthe
endangeredspeciesGroundcracksthatdevelop
seasonalwetlandscreateidealhabitatforthe

CaliforniasaltmarshmosquitoAedessquamiger
Coquillett Therepresentativesofmosquito
controlfeltthatdiskingthecrackedgroundevery7
10yearswasnecessaryifmosquitocontrolwasto
beeffectiveoverthelongtermTheyarguedthat
deepeningofthecracksandincreasedgrowthof
vegetationwouldincreasinglyimpairtheeffective
nessofabiorationalpesticideprogramresultingin
increasedapplicationsrisingcostsandultimately
intolerablenumbersofmosquitoes Theyfelt
becausethevegetationregeneratedrapidlythat
diskingrelativelysmallportionsofthemarshphase
diskingoveraperiodofyearswouldallowthe
populationoftheendangeredsaltmarshharvest
mouseRethrodontomysmegalotistorecoverfrom
anyeffectsofthedisking

Wildliferepresentativesarguedthatthemouse
populationwasjustnowrecoveringinthesalt
marshesfromavarietyofmaninducedimpactsand
thatdiskingwouldplacethepopulationatriskThey
feltthatcontinuedapplicationsofbiorational
pesticideswouldsufficeThecommitteeasawhole
feltthatifthisconflictcouldnotberesolvedthe
committeewouldhavetolooktonovelwater

managementstrategiestopreventsoilcracking

SeasonalWetlandManagementModel
TheauthorsPageandRoberts1990feltthe

modelshouldfocusonthediskingconflictand
therefore developed the Seasonal Wetlands

ManagementModeltotestalternativesofmosquito
controlonaseasonalwetlandwithrespecttocosts
effectivenessofmosquitocontrolandimpactonthe
saltmarshharvestmouseTheauthorsdeveloped



themodelbyinterviewingvariousmembersofthe
planningcommitteerepresentingthefieldsof
wildlife management mosquito control and

wetlandsresearch Literaturewasreviewedas

necessarytofillingapsintheknowledgeWhere
assumptionsorguesseshadtobemadethebest
approximationofanexpertwasused The

completedmodelconsistedofsixtyonevariables
Managementoptionsdecisionvariablesincluded

1Selectionofalevelofmosquitoesthreshold
levelthatwouldtriggeranapplicationofbio
rationalpesticides

2Adepthofsoilcracksthatwouldtrigger
disking

3Astockingratefortheplannedintroduction
ofsaltmarshharvestmiceaswellasan

immigration rate from the surrounding
marshes

Themajorstocksstatevariablesweredepth
ofcrackedsoilbiomassofpickleweednumberof
mosquitolarvaemosquitocontrolcostsnumberof
mosquitocomplaintsbycitizensnumberof
saltmarshharvestmiceandnumberofmarsh
hawks Atimehorizonofthirtyyearswas
establishedforthemodel

ModelOperationanditsImpactontheExperts
Thecompletedmodelfunctionedremarkably

similartopredictionsbytheexpertstendingto
verifytheconclusionsofthecommitteePageand
Roberts1990Threealternativemosquitocontrol
optionsorscenariosweretested

1Nomosquitocontrol
2Thetraditionalmosquitocontrolprogram

consistingofanestablishedspraythresholdof
onelarvalmosquitoperdipanddiskingevery
sevenyearsApintdipperisusedina
standardsamplingtechniquetoprovidea
relativemeasureofmosquitodensity

3Nodiskingwithaspraythresholdat05
larvalmosquitoperdip

Scenarioonecreatedasimulatednightmareof
mosquitoproblemsasexpectedItalsoshowedas
suggestedbythewildlifeexpertsinherentinstability
ofthesaltmarshharvestmousepopulation
associatedwithrandomfloodeventsonthe
wetlands Scenariotwosolvedthemosquito
problembuthadsevereimpactonthesaltmarsh
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harvestmousepopulationbecauseoftheimpactof
diskingScenariothreethecompromisedidnot
negativelyaffectthemicebutcreatedamosquito
controlprogramwhichwasjudgedtoocostlyandof
limitedeffectivenessThemodelhadverifiedthe

nightmaresofthemosquitocontrolexpertsno
diskingmeantincreasingcostsanddecreasing
effectivenessofmosquitocontrolefforts Ithad

alsoverifiedtheconcernsofthewildlifespecialists
thatdiskingwouldhavedevastatingandlasting
effectsonmousepopulationsthatwerealready
unstable Themodelthereforesupportedthe
committeesdecisiontosearchforotherapproaches
topreventingsoil cracking such aswater

management
Forthemostpartthevariousexpertswere

interestedandpositiveabouttheresultsofthe
model Amosquito control expert while

disappointedthathiscontrolrecommendations
scenariotwodidnotappearfeasiblebecauseof
negativeimpactonendangeredspecieswas
howevergratifiedtoseethatthesimulationdid
showcosteffectivemosquitocontrolTheviewsof
thewildlifeexpertstendedtobesupportedbythe
simulationsandaswouldbeexpectedtheydidnot
appearnegativetothemodellingapproachAtthe
sametimeitmustbesaidthattheydidnotappear
tohaveagreatamountofenthusiasmforthe
approacheither

Conclusions

Thesimulationmodelfocusedontheproblems
createdbydiskingcrackedgroundandrelyingupon
pesticidesbiorationalsforthepurposeofmosquito
controlThecommitteeconcludedthatdiskingwas
inconsistentwithpropermanagementofthemarsh
aconclusionalsosupportedbythemodel The

committeeiscurrentlylookingintothepossibilityof
watermanagementasameanstopreventcracking
Themodelwithsomemodificationsmayalsoserve
totestproposedwatermanagementalternatives

Itistheopinionoftheauthorsthatcomputer
simulationisausefultoolinplanningwetlands
Suchanapproachcouldbeofvaluebytesting
alternativedesignandmanagementstrategies
Moreimportantlytheauthorsfeelcomputer
simulationinanmultidisciplinarysettingmaybe
mostvaluableinhelpingindividualsseeandaddress
thenegativeconsequencesoftheirrecommend
ations



Epilogue
Itmustbeevidentbynowthatthemajor

problemaddressedbythispaperistheproblem
posedwhenindividualsfromdifferentdisciplines
withtheirdifferingparadigmscometogetherto
planacomplexecosystemKuhn1962explained
howpowerfulaparadigmcanbetoascientific
communitybyprovidingafruitfulviewofreality
Healsowarnedusthatthereisnoonecorrect

paradigmandthatallparadigmshavetheirblind
spotsFinallyheexplainedthatcommunication
breaksdownbetweenadherentsofdifferent

paradigmsHorgan1991anddefinedthisas
incommensurability

Whenindividualsofdifferingdisciplinesare
broughttogethertoplanwetlandstheyspotlight
onlythatpartofrealitythatisvisiblefromthe
perspectiveoftheirparadigm Muchthatis

importantmaybeleftindarknessTheproblemof
incommensurabilitycreatesadditionalproblems
becausecommunicationsbetweenthedisciplinesis
distorted Theresultingfrustrationmayfurther
impaircommunicationThegroupviewofreality
thatultimatelyemergesislikelytobeincomplete
anddistortedwithmanyshadowyareas The

problemcriesoutforaparadigmbroadenoughto
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shineafloodlightontheproblemwhileprovidinga
basisforeffectivecommunication Ouruseof

simulationmodelingisanattemptatsolvingthe
problems

Werealizethatplanningwetlandsisjustone
partoftotalenvironmentalplanningWeexpect
thattheproblemsposedbynumerousdisciplines
comingtogetheriscurrentlyoccurringthroughout
thecountryinmanyplanningsettingsWefeelthat
animportantreasonforpresentingthispapertothe
ConferenceoftheCaliforniaMosquitoandVector
ControlAssociationistoassistmembersin

developingtheneededtoolsandtheperspectiveto
beeffectivepartnersinwetlandplanning
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THEFISCALIMPACTSOFNEWGROWTHANDDEVELOPMENTON

BUTTECOUNTYMOSQUITOABATEMENTDISTRICTSBUDGET

JamesShaffer

Introduction

AsaspecialdistricttheButteCounty
MosquitoAbatementDistrictBCMADposesa
structuralformwithpublicaccountabilityAspecial
districtasdefinedbytheControlleroftheStateof
Californiaisalegallyconstitutedgovernmententity
whichisneitheracitynorcountyestablishedfor
thepurposeofcarryingonspecificactivitieswithin
definedboundaries Thesedistrictshaveconsid

erablefiscalandadministrativeindependencefrom
localgovernment Howeverthepassageof
Proposition13andthecodificationofCommunity
RedevelopmentLawhavereducedthesecharacter
isticsUnlikemostothergovernmentalagencies
ButteCountyMosquitoAbatementDistrictprovides
onlyonefunctionthesuppressionofnuisanceand
vectormosquitoes

In1948agroupofcitizenspetitionedtheButte
CountyBoardofSupervisorstoformaspecial
districtthatcouldprovidemosquitocontrol
throughoutallofButteCounty Althoughthe
OrovilleandDurhamMosquitoAbatementDistricts
wereformedin1915and1917respectivelythese
twodistrictsdidnotmeetthedemandsformosquito
controlintheremainingcommunitiesandrural
areasofButteCounty SinceButteCounty
governmentdidnothavetheexpertiseintheareas
offunctionfinanceandadministrationnecessary
formosquitocontroltheButteCountyMosquito
AbatementDistrictwasformedin1948tomeetthe
demandofprovidingthispublicservicetothe
citizensofButteCounty PresentlytheButte
CountyMosquitoAbatementDistrictincludesallof
ButteCountyexcepttheareasofOrovilleand
Durhamwhichremainseparatewiththeirown
mosquitoabatementdistricts

PriortothepassageofProposition13the
ButteCountyMosquitoAbatementDistrictwas
abletolevyfifteencents015oneachone

ButteCountyMosquitoAbatementDistrict
5117LarkinRoad

OrovilleCalifornia95965
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hundreddollarsoftaxablerealpropertyvaluein
ButteCountyRealpropertyislandstructuresand
improvementsasopposedtopersonalpropertyie
vehiclesandboatsIftherateexceededfifteen
cents 015 the Butte County Board of

SupervisorswouldrequiretheDistricttoprovide
informationtodeterminethenecessityoftheir
expendituresImplementationofProposition13not
onlychangedthistaxingmechanismbutinvolved
twoissuespropertytaxbaseandpropertytaxrates
Itlimitedannualinflationaryincreasesto2and
limitedpropertytaxratesto1oftheassessed
propertyvalue

FollowingontheheelsofProposition13was
PaulGannsProposition4Thelegislativeinter
pretationoftheGannInitiativeAssemblyBill8
AB8establishedapercentageofthetaxrate
basedonthepriorthreefiscalyearsstartingfrom
1977 This established BCMADs present
apportionmentfactorrateof001445 This

apportionmentfactoristheamountofpropertytax
thattheDistrictreceivesonassessedproperty
valuesinButteCountyThisisindramaticcontrast
tothefifteencents015peronehundreddollars
thattheDistrictreceivedpriortoProposition13

LiteratureReview

Empiricallyspecificstudieshavenotbeen
madetoanalyzeamosquitoabatementdistricts
revenueanditsabilitytoserveitslocalclientele
LiteraturereviewintheEducationIndexERIC
filesfrom1970through1990hasresultedinno
studies TheSocialScienceIndexfrom1980

through1990makesreferencetogrowthrateand
taxrevenuealthoughthereisnoanalyzesofa
mosquitoabatementdistrictsrevenueinrelationto
itsabilitytoprovideservice DoctorHarold

ChapmantheExecutiveDirectoroftheAmerican
MosquitoControlAssociation AMCAwas



contactedtodetermineifanypapershavebeen
presentedatnationalorregionalconferencesor
publishedinapplicabletradejournalsregardingan
analysisofadistrictsbudgetinrelationtoitsability
toprovideserviceHeindicatedthathewasnot
awareofanypaststudiesTheresultswerethe
samewhentheCaliforniaMosquitoandVector
ControlAssociationCMVCAwascontacted

Analysis

Themethodologyutilizedinthisstudyisa
costrevenueanalysistodeterminethefiscalimpact
ofgrowthontheBCMADsbudgetCostrevenue
analysisasreferredtointhisstudyistoreviewthe
assessedpropertyvalueofaspecificyearby
calculatingthedifferenceinpropertyvaluethen
subtractingtheprioryearpropertyvalueforagiven
year The2propertytaxincreasecapthe
inflationfactorforthegivenyearandthemosquito
abatementdistrictsapportionmentfactorwillbe
discountedtoproduceaperpersondollarestimate
forfundsreceivedbytheDistrictinButteCounty
Thisperpersondollarestimatewillbecomparedto
theBCMADpercapitaappropriationfigureto
determineifButteCountyMosquitoAbatement
Districtsservicetothepubliciskeepingpacewith
growth

Theaimofthisstudyistoprovideadefinitive
analysisastowhethernewgrowthanddevelopment
inButteCountypaysforitselfintermsofthe
revenuesgeneratedwithrespecttoBCMADscosts
Sincethecostrevenueissueisinextricablytiedto
thephilosophyoftaxationoneneedstodetermine
whethertheapportionmentfactorissufficientto
allowtheDistricttoprovideadequatemosquito
servicestothepeopleofButteCounty

Table1ImpactofpopulationandpropertyvaluegrowthonBCMADsbudgetoverafouryearperiod

Value Symbol

Population

AssessedPropertyValue

BCMADAuthorization

BCMADAppropriation

BCMADContingency

PopulationChange

ApportionmentFactor

AnnualInflation

POP

PV

MADAUTH

MADAPP

MADCONT

POP

AF

INFLTN

1990

TodetermineifButteCountyMosquito
AbatementDistrictisprovidinganeffectivelevelof
servicetotheexistingandnewresidentsofButte
Countyonehastodefineaneffectiveservicelevel
Thefollowingassumptionsweremaderegardingthe
Districtsabilitytoprovideapublicservicethe
Districtisprovidinganadequatelevelofserviceif
1nohumancasesofencephalitisormalariawere
reportedbyphysicianstotheButteCountyHealth
DepartmentortotheDistrictwithinthegivenyear
2thenumberofservicerequestswereapprox
imatelyequaltoorlessthanthepreviousyeara
servicerequestisacallbyanindividualtothe
Districtrequestingmoreservicetoreducethe
annoyanceofnuisancemosquitoesand3no
reportablecasesbyaveterinariantotheDistrictof
domesticanimalshavingsymptomsofmosquito
borneencephalitisorcanineheartworm

Overthefouryearsofthestudytherehas
beenasteadyincreaseinannualgrowthofButte
Countyincludingincreasesinassessedproperty
valuesandpopulationTable1Atthesametime
ButteCountyMosquitoAbatementDistrictsbudget
authorizationsandappropriationshavesimilarly
increasedwiththeincreaseinpropertyvalues

Onealsoobservesthattheproportionof
BCMADsrevenueappropriatedforcontingency
measureshasalsosubsequentlyincreasedeachyear
ItisthepolicyofthegoverningboardoftheButte
CountyMosquitoAbatementDistrictthat25of
appropriationsbesetasideforcontingenciesThe
CaliforniaStateHealthandSafetyCodeArticle5
2300authorizesthatmoneynecessaryforDistrict
purposesmayalsoincludeanunappropriated
reserveemergencyfundforthepurposeof
defrayingunanticipatedexpensesTheemergency

1989 1988

182085 176738 171870 167370

58841960 54734653 50120237 47381930

1494016 1295034 1133825 1077047

1253503 1062258 912797 859116

240513 232776 221028 217931

303 283 269 205

001445 001445 001445 001445

43 43 45 34

1987 1986

85000inAugmentationFundsremovedfromthe1987budgetsincethereisnoaugmentationinsubsequentyears
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164002

44930627



fundshallnotexceed25oftheestimated

expendituresforafiscalyearAlthoughitisthe
policyoftheButteCountyMosquitoAbatement
DistrictsBoardofTrusteesthat25ofthe

Districtsappropriationbesetasideforcontingency
reservestheactualamountcanvaryslightlyfrom
yeartoyearasitdidin1987whenonly24was
setasideforthispurpose

Threemosquitoabatementdistrictmanagersin
theSacramentoValleyregionoftheCMVCAwere
interviewedbytelephonetodeterminewhat
percentageoftheiryearlybudgetappropriationis
setasideforcontingencymeasuresandifthis
percentagehadbeenineffectforalongperiodof
time Thepercentageofrevenuesetasidefor
contingencyvariedfrom1to8withinthese
districtsandhadbeenmoreorlessattheselevels

foroverfiveyears
ToascertainiftheButteCountyMosquito

AbatementDistrictsbudgetiscapableofproviding
servicetotheexpandinggrowthinButteCountya
conceptualframeworkwasutilizedasa15step
equationrecursivemodelusingtheperiodfrom
19871990Table2

TheBCMADpercapitaappropriationwasat
513in1987andhasincreasedineachofthe

succeedingyearsto688in1990 Theannual

increaseinassessedpropertyvaluehasalso
generallyrisenalthoughin1990adecreasewas
observedOnepossiblereasonforthedecreasewas
duetoonlya75increaseinassessedproperty
valuefrom1989to1990ascomparedtoa92
increasefrom1988to1989

Thisdifferenceisalsoreflectedintheproperty
valueincreaseduetogrowthonlyoverallincrease
lessthe2propertytaxcapvaluesandthebudget
increaseduetogrowthintheperiodfrom1989to
1990 Inadditiontheincreasedrevenuesto
BCMADonadollarpernewpersonbasisandthe
BCMADpercapitaappropriationlevelswerenearly
comparablein1988suggestingthatabilitytoservice
wasbarelykeepingpacewithgrowth The

differential between these two figures was

comparablein1987and1990althoughin1989a
significantdifferencebetweentheBCMADper
capitaappropriationandincreasedrevenuesper
newpersonrevenueswasobservedduetoalarger
increaseinassessedpropertyvaluethatyear

Afteradjustmentsforinflationarycoststhe
adjustedpropertyvalueaccountingforthe2
propertytaxcapandinflationishigherin1989than
1990Thiswasagainduetothe92increasein
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assessedpropertyvaluesfrom198889ascompared
toonlya75increasein198990

In comparingthe BCMAD per capita
appropriationswith increased revenues after

adjustmentsforinflationthedifferentialsbetween
thesetwofiguresin1987and1990werenearly
identicalwiththelargedifferentialobservedin1989
onceagainresultingfromthehigherassessed
propertyvalueswhilethedifferentialsobservedfor
1988weremuchsmallersuggestingthattheDistrict
couldminimallyprovideservicetoincreasedgrowth
inButteCountyduringthatyear

WhileitappearstheDistrictsoperating
budgetwassufficientlycapableofkeepingupwith
theincreaseddemandsofgrowthinthreeofthe
fouryearsexaminedthebudgetarypolicyand
alternatives to the Butte County Mosquito
AbatementDistrict shouldbe more closely
examinedincasedecreasesinassessedproperty
valueshouldoccuragainTheDistrictspolicyto
setaside25ofthebudgetappropriationfor
contingencymeasuresisnotcommoninother
districtsInthesurveyeddistrictsoftheSacramento
Valleyregioncontingencylevelswerelessthan
10 IftheButteCountyMosquitoAbatement
Districthadin1988set10ofitsbudget
appropriationasideincontingencyinsteadof25
approximately200000couldbehavebeenadded
totheoperatingbudgetTheadditionalrevenue
wouldprovideadifferentialbetweentheBCMAD
percapitaappropriationandtherevenueincreases
adjustedforinflationsimilartothatobservedin
1987and1990Table3Thisrevenuewouldhave
recoveredsomeoftherevenueshortfallcreatedby
decreasedpropertyvaluesin1988

Sincepropertytaxisthesinglemostimportant
sourceofrevenuetoCaliforniamosquitoabatement
districtsandwiththedecreaseofthisrevenue

imposedbytheimplementationofProposition13
thereisgenerallyanincreasinginterestinfmding
substitutestothisrevenuesourceOnealternative

availabletoallmosquitoabatementdistrictswithin
thestateistheformationofbenefitassessment

districts Thisbenefitassessmentcancoverthe

Districtasawholeorasingledefinedareazone
TheDistrictBoardmayinstituteprojectsforoneor
morezonesforthepurposeoffmancingand
executionofvectorsurveillanceandcontrolprojects
ofcommonbenefittothezoneorzonesCalifornia
HealthandSafetyCode22912 Another

alternativeistheuseofaservicechargeagainstall
orsomeparcelsoflandwithintheDistricttopay
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Table3ProjectedeffectsonBCMADsbudgetoverafouryearperiodif200000incontingencyreservesis
annuallytransferredtoappropriations

Value 1990

ProjectedBudgetAppropriation

ProjectedPerCapitaApproprtiation

ProjectedInflationAdjustedAppropriation

forthecostofvectorsurveillanceandcontrol

CaliforniaHealthandSafetyCode2270
RecentlytheButteCountyMosquitoAbatement
Districtimplementedtwobenefitassessmentsand
todatetherehasbeenoneservicechargeonall
parcelsofland

ThefiscallyconservativeDistrictManager
currentlyheadingtheDistricthasbeenableto
provideservicetothegrowthdemandsofButte
Countydespitehaving25ofbudgetaryapprop
riationsetasideforcontingencymeasuresThis
seemedtobeeffectiveinthreeofthefouryears
examinedIfamoreliberalbudgetaryprocesswere
allowedinwhichonly10ofthebudgetapprop
riationsareplacedincontingencytheresultscould
bedifferentandofgreaterbenefittotheDistrict

Usingthepredefinedassumptionsconcerning
therelationshipbetweenthepresenceofmosquito
bornediseasesandnumberofreceivedservice

requeststotheDistrictslevelofserviceitmustbe
assumedthatthroughoutthisperioddespitetheups
anddownsofbudgetarypositionsBCMADwas
abletoprovideadequateoratleasthistorically
equallevelsofservice Thenumberofservice

requestsreceivedbytheDistrictdidnotsignificantly
differduring19874021988509and1989541

1453503

798

779

158

1989

1262258

714

1026

1988 1987

1112797

647

550

1059116

633

638

withacomparablenumber347beingreceived
throughOctoberof1990Inadditiontherewere
noreportedcasesofmosquitoborneencephalitis
andonlyasinglecaseofhumanmalariareported
fromthecountyduringthissameperiod

Inconclusionitappearsthatin19871989
and1990theincreaseinlocaltaxrevenuestothe
Districtattributabletotheincreasesinassessed

propertyvaluesinButteCountyprovidedsufficient
fundstomaintainaneffectivelevelofservice

Howeverin1988revenuesreceivedthroughnew
growthbarelykeptpacewiththeDistricts
expenditurestoprovideservice

Itistheopinionofthewriterthatthedemands
ofservicerelatedgrowththebudgetrevenuesand
theDistrictspolicyoncontingencyreservesneedto
bereexaminedItisreasonabletoassumethatif

theadjustedforinflationrevenuesbroughton
throughnewgrowthislessthantheBCMADper
capitaappropriationoneneedstoexaminewhether
assessedpropertyvaluesaregrowingtooslowly
growthexpandingtoofastortheapportionment
factortoosmalltoavertabudgetarydilemma
similartothatwhichoccurredtotheDistrictin
1988
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ESTABLISHINGANARTIFICIALAQUATICWEATHERSTATIONANDITS

RELATIONTOALAMEDACOUNTYMOSQUITOABATEMENTDISTRICTS

COMPUTERSIMULATIONECOSIM

PatrickSTurneyandThomasJMcMahon

Introduction

AcomputermodelECOSIM Evolving
COmputerSlMulationhasbeendevelopedinthe
AlamedaCountyMosquitoAbatementDistrict
ACMADtoassisttechniciansincreatingdaily
inspectiontreatmentschedulesoflarvalmosquito
sourcesRobertsetal1990Thevalidityofthe
model is heavily dependent upon accurate

predictionsoflarvalsourcetemperaturesRecent
evaluationsofthetemperaturesubroutineusedto
predictsourcetemperaturesinECOSIMsuggested
thatimprovementswerenecessarytobringthe
modeltoacceptablelevelsofreliabilityMeadetal
1990Thispaperwilldiscussthedesignoperation
andevaluationofartificialaquaticweatherstations
aimedataccomplishingthedesiredimprovements
Theuseofartificialstationswasselectedfroma

numberofoptionsbecauseoftheirhighpotentialto
providehighlyaccurateyetveryeconomicalreal
timetemperaturedatatosimulatelarvalgrowthin
ECOSIM

Techniques
Ideallytemperatureswouldbetakenfrom

eachknownsourcewithintheACMADandutilized

inamodeltosimulatelarvalgrowthateachsite
Howeverthistechniqueisprohibitivelycostlyas

AlamedaCountyMosquitoAbatementDistrict
23187ConnecticutStreet

HaywardCalifornia94545

ABSTRACT

AlamedaCountyMosquitoAbatementDistrictusesatemperaturedependentlarval
growthcomputermodelECOSIMforthesimulationoflarvalmosquitogrowthThispaper
discussesprevioustechniquesusedbythedistricttoobtaintemperaturedataforthemodeland
presenttechniquesandmaterialsusedintheartificialaquaticweatherstationsConclusions
aboutthetemperaturedatawhichisnowavailableandthepossibledirectionoffutureefforts
bythedistrictarealsodiscussed
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wellasbeingunwieldyinimplementationThere
foretechniquesweredevisedwhichlimitedthe
numberofsourcesnecessaryformonitoring
Generalsourcetypesconsistingofninegroupings
wereusedtocharacterizeallsourceswithinthe

districtTable1 Thistechniqueallowedany
techniciantoevaluateasourceintermsofits

potentialforheatingandthereforeitspotentialfor
larvalgrowth

AnOnsiteWeatherLoggerOWLwasused
toobtain24hourwaterandairtemperatureprofiles
foravarietyoflarvalsources Whenthese

temperatureprofileswerecomparedmostsources
exhibitedoneofthreebasicprofilesplusorminus
acorrectionfactor Analysisofthephysical
attributesofthesesourcesMeadetal1990
indicatedadistinctseparationofthesourcesinto
threeresultantsourcetypesShallowDeepand
SubterraneanThefirstgroupShallowsourcesare
lessthanonefootdeepandhaverelativelyclear
stillwaterThesecondgroupDeepsourcesare
deeperthanonefootandhaverelativelyclear
waterThefinalgroupSubterraneansourcesare
belowgroundlevelwithaverystable24hour
temperatureprofileimplyingthatunderground
larvalproductionsourcesarebufferedfromextreme
temperaturefluctuationsbythemassofconcrete



Table1CategorizationoflarvalsourcesfoundwithinACMADbasedupon
temperatureprofilesandkeyindicatorsusedtocharacterizethem

SourceType

1 subterraneancold
2 subterraneanwarm
3 shallowcold
4 shallowwarm
5 deepnovegetation
6 deepvegetationhot
7 deepvegetationcool
8 deepturbid
9 verydeep

andoreartharoundthem
FurtheranalysissuggestedthatACMADlarval

sourcesweredividedintothreedistinctclimate
temperatureregionsFig1Astatisticalanalysis
ofNationalWeatherServiceDataforthedailyhigh
temperaturesinAlamedaCountyfurtherreinforced
thisconclusion Thethreeclimateregionsare
designated1Southareaincludingthecitiesof
FremontandUnionCity2Northareaincluding
HaywardSanLeandroOaklandAlamedaand
Berkeleyand3Eastareaincludingthoseareas
eastofthecoastalhillsincludingPleasanton
DublinandLivermore

History
Havingdeterminedthetypeofsourcesneeding

tobemonitoreditbecameapparentthatspecific
datafromeachofthethreesourcetypesShallow
DeepSubterraneanaswellasnearbyambient
temperatureswerenecessaryfromwithineachof
thepreviouslydefinedclimateregionsNorth
SouthEast

Historicallyitwasatechniciansdutytorecord
temperaturesinrepresentativesourcetypeswithin
theirassignedareazoneofresponsibilityThe
technicianwouldattempttotakelarvalsource
temperaturesatthehottestpointofthedaythereby
obtainingatheoreticalhightemperatureforthat
sourceforthatdayThisprocessintroducedtwo
possiblesourcesoferror1selectingarepresent
ativesourcetypeand2measuringthehightemper
atureatthatsourceStandardizationoftechnique

KeyIndicators

undergroundopentoair
undergroundclosedtoair

12deep50shadedorflowing
12deeplittleshadenotflowing

12deepnovegetation
12deepvegetationnoshade

12deepvegetation50shade
12deepwaterturbid
4deepdeepsource
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wasdifficultasnotwosourcesortechnicianswere

thesameAlsosincetemperatureswerecollected
onlythreedaysaweektherewasatimelag
betweentemperaturedatacollectionandutilization
ofthedatawithintheECOSIMmodel The

ECOSIMmodelsimulateslarvalmosquitogrowth
bypredictingthatageneralizedsourcetypewill
produceadultmosquitoesinacertainnumberof
daysorweeksgiventhecurrenttemperature
regime

Tolimittheeffectsoftechniqueerrora
technicianwashiredtomeasurelarvalsource

temperaturesthreedaysaweekatallofthe
previouslyselectedrepresentativesourcetypes
withineachofthethreeclimateregions This

technicianfurtherattemptedtomeasurethesources
atthecoolesttimeofday5AMto8AMThis
decisionwasbasedonthe24hourtemperature
profileswhichshowedthatasourceshightemper
atureisreachedforonlyashortwhilebutthelow
temperaturegenerallyoccursduringanearly
morningwindowoftime Thischangein
monitoringresultedinareductionoferrorsincethe
hightemperaturewasoftenmissedinmonitoring

Oncethesourcelowtemperaturehadbeen
obtainedacomputermodelutilizingNational
WeatherServiceDataforthecorrespondinghigh
andlowtemperatureswasusedtomathematically
deriveanaveragetemperatureforthatsourcetype
inthatclimateregionwhichcouldthenbeutilized
byACMADslarvalgrowthsimulationECOSIM
modelECOSIMappliedthisaveragetemperature
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Figure1MapofACMADindicatingthemajorcitiesthreeclimateregionsandthreeartificialaquaticweather
stationsestablishedbythedistricttomonitorweatherparameterswithineachregion

toallsimilarlarvalsourcetypesShallowDeep
SubterraneanforthatclimateregionNorthSouth
Easttopredicttherateoflarvalgrowthinthat
area Althoughthismethodologywasableto
furtherreducethetemperaturecollectionerror
problemsencounteredbeforethedistrictmodelstill
reliedonamathematicallyderivedaveragetemper
atureAdditionallythistechniquestillcollected
dataonlythreedaysaweekintroducingthe
possibilitythatthedatatimelagwasleadingtoa
certainamountofinaccuracywithinthemodelfor
temperaturedataderivationThistechniquealso
requiredonetechniciantodevotethreedaysaweek
totemperaturecollectiontherebyincreasingthe
expenseandliabilityincurredbythedistrict

Amoretimelysystemwhichwouldoffermore
precisedatawasofprimaryconcerntothedistrict
Ratherthenhavingtechniciansorotherdistrict
personnelcollecttemperaturesitwasdecidedthat
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someformofelectronictemperaturemeasuringand
storagedeviceshouldbeusedThissystemwould
eliminatenotonlythestandardizationproblembut
alsothetimelagproblembyusingatelephoneline
andmodemtotransmitdatadailyIntheorya
temperatureloggingdevicewouldbeplacedineach
ofthethreeclimateregionsonasitethatcontained
allthreenaturallyoccurringsourcetypesinclose
proximityHowevernosuchpreexistingnatural
sitesoccurredwithinthecounty Therefore
artificialsourcessourcesthatcloselymimicactual
sourceswouldhavetobeestablishedineach
climateregion

Astudywasconductedinwhich24hour
temperatureprofilesforvariouscommercially
availablecontainerswerecomparedwithprofilesof
nearbynaturalsourcesOnlycontainersthatfitthe
sourcetypedefinitionwerecomparedagainstthe
correspondingnaturalsourcetypeegatraywith



depthlessthen12incheswascomparedwitha
Shallowsourceacontainerofdepthgreaterthen12
incheswascomparedwithaDeepsourceetcThe
containerwiththemostfavorablecomparison
betweenitsprofileandthenaturalsourceprofile
waschosenastheartificialsourceandwasincluded

intotheartificialaquaticweatherstationFig2
Parallelingthisstudyasearchwasconducted

forthebestelectronicmeasuringandstorage
deviceFourmajorfactorswereconsideredinthe
selectionprocess1Easeofusethedeviceshould
besimpletouseforbothtrainedanduntrained
personnel2Versatility morethanoneweather

parametershouldbeabletobemeasuredatthe
sametimetherebyallowingthedistricttheabilityto
incorporatemorefactorsintothemodelasneeded
3Cost thecostshouldbelowenoughsothat
multipleunitscouldbepurchasedwithouttaxingthe
districtsbudgetand4Accuracytheunitshould
giveanaccuratereadingforanyparameterchosen

Initiallypublicandprivateagencieswere
contactedforavailableforweatherdatacollection

devicesLiteraturestudieswerethenconductedon

thosedevicesmentionedmostfrequentlybythe

ARTIFICIALSOURCESVSREALSOURCE

SHALLOW

0 10
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agenciescontactedAfteranextendedstudythe
bestdeviceforthejobwasdeterminedtobethe
OnsiteWeatherLoggerOWLalreadyinthe
districtspossessionBecausetheOWLfeaturesa
TandylaptopcomputerprogrammableinBASICit
iseasytouseandcostefficientSincethelaptop
computerincludesabuiltinmodemithasthe
capabilitytotransmitdataoverthephoneline
AlsotheOWLhastheabilitytomeasure15
differentweatherparameterseightatanyone
timetherebymakingitthemostversatileofall
devicesstudied

Materials

Havingcompletedthenecessarystudiesthe
districtwasreadytoimplementtheconcept
Implementationrequiredthatsuitablesitesbefound
forlocatingtheweatherstationssoasurveywas
conductedforthebestsiteavailableineachofthe

threeclimateregions Eachpossiblesitewas
evaluatedwithrespecttoitssecurityexposureto
weatherproximitytoaphonelineeaseofaccess
anditsprobablelengthofservice Ingeneral
propertypubliclyownedbyeitheracityorthe

20

eAMBIENT

aREALSOURCE

02GALTRAY

BLACKTRAY

HOURS

Da1e122590

Figure2Exampledatageneratedfromoneof14separateteststodeterminethebestartificialsource
forasourcetypeGenerally26commerciallyavailablecontainerswerecomparedpertest



countybestfulfilledtheneededprerequisites
Againcountyagenciesandmunicipalitieswere
contactedandtoldofourneeds Throughthis
processsuitablesiteswereobtainedfromthecities
ofFremontandLivermoreandconstructionofthe

artificialweatherstationsbegan
Eachartificialaquaticweatherstationconsists

ofa5X5plotoflandonwhichthreeartificial
sourcesareconstructedrepresentingthethreemain
sourcetypesinthedistrictTheartificialshallow
sourceconsistsofa12X18X4trayofwaterand
theartificialdeepsourceisa10galloncircular
bucketwithadiameterof18andadepthof16
inchesBothofthesesourcesareburiedinthesoil

tomoreaccuratelysimulaterealsources The

artificialsubterraneansourceisa6diameterABS

plasticpipeburiedtoadepthof6feetLocatedat
thebottomofthispipeisasmallABSplasticcup
thatholdsthewaterfromwhichthetemperatureis
obtainedThewaterlevelsintheartificialdeepand
shallowsourcesaremaintainedfortheshortterm

byfloatvalvesconnectedtoafivegallonreservoir
TemperatrreprobesfromtheOWLareplacedin
eachsourcetoobtainthenecessarydataand
ambienttemperatureismeasuredbyaprobe
locatedataheightofsixfeetabovegroundlevel

Todecreasethelikelihoodofsmallanimals

andpeoplefallingintothesourcesacagewas
constructedtoshieldthestationbutnottointerfere
withthesourcesinteractionwiththeenvironment

TheOWLstrobesthetemperatureprobeseverytwo
minutesandlogsthedatatomemoryeveryhour
Justbeforemidnightatapreprogrammedtime
theOWLdialsupthedistrictscomputersand
downloadsthedaysdataoverthephonelineThe
dataisthenmadeavailabletothedistricts
ECOSIMmodel ECOSIMderivesa24hour

averagefromthisdataforeachsourcetypeand
appliesthistemperaturetothemodelEachstation
isservicedonabiweeklybasisbyatechnicianwho
replacestheusedbatterywitharechargedoneand
topsoffthereservoirwithwater

FuturePlans

Withtheinstallationofthemonitoringdevice
thesystemasdescribedaboveisexpectedto
increasethereliabilityofECOSIMFigure3shows
anexamplecomparisonoftheartificialweather
stationsshallowsourceswiththetemperature
profilefromanearbyrealshallowsource The

accuracyoftheartificialsourceinmimickingthe
ambienttemperatureandheatingandcoolingofthe
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realsourceisdemonstratedbytherelativelyhigh
correlationcoefficientsrof088and093
respectively Futurevalidationstudieswillbe

conductedtodeterminetheincreaseingeneral
reliability Inthemeantimehoweverthemost
importantfuturetestsofthestationswillbe
definitivestatisticalstudiescomparingconcurrent
temperaturedatafromexistingsourceswiththat
dataobtainedfromtheartificialsourcesTowards

thisendthedistrictisobtainingaportabledevice
thatwillprovide24hourtemperatureprofilesfor
anysourceThisdevicewillbeusedtovalidate
andorrefinethepresentsourcescontainedinthe
stations

Anotherenvisionedrefinementistheestablish

mentofotherartificialaquaticweatherstations
withinthecounty Thisdevelopmentwillhelp
definetheclimateregionswithinthedistrictand
mayactuallyleadtotheestablishmentofafourth
climateregionThischangeisdependanthowever
onthevalidationprocessmentionedabove

Anotherenvisionedmodificationinvolvesthe

ECOSIMmodelitselfBecausethedatareceived

fromeachstationisintheformofanhourly
readingthedatacouldbeusedbythemodelto
growthemosquitosonanhourlybasisadding
anothersignificantadvanceinreliabilitysinceat
presentECOSIMusesthedataonadailybasisby
obtaininga24houraverageandthenappliesthis
figuretoamosquitogrowthalgorithm Incorp
orationofthisiterativemodificationwouldbe

dependantontwofactors1Wouldthisadded
complexityactuallyamounttoanymoreefficiency
intherealworldand2Isthereacomputer
processorthatcouldperformthecalculationsina
timelyfashionandstillbecostefficient

Conclusions

Inconclusiontheartificialaquaticweather
stationsareviewedbythedistrictasthemost
efficientandeconomicalwaytoprovidetemperature
datatosupportdistrictcomputersimulationsThe
inceptionofthissystemeliminatedpreviousdata
collectionerrorsinherentintheoldermethods

Moreoverthenewsystemprovidesa24hour
temperatureprofileasopposedtothesingular
temperatureprovidedbythepreviousmethods
Alsothedataismuchclosertorealtimedata
makingitmoreusefultothedistrictTable2
Withfuturerefinementsitisexpectedthatthe
artificialaquaticweatherstationswillprovidethe
districtwithevenmoreaccurateusabledata



Table2Summaryofimprovementsinlarvalsourcetemperaturedatagainedbyutilizingartificialweather
stationsoverhistoricalmeasures

1 Realtimedata

2 Buildingalargedatabaseforfutureanalysis
3 24Hourtemperatureaverageused
4 Actualhightemperatureused
5 Eliminatesmanualdatacollectioncosts
6 Standardizationofmeasurementtechniques
7 Sourcesremainconstantthroughouttheyear
8 Flexibilityinsitemodificationasneeded
9 Easeincomparisionofdata24hourprofile
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Figure3ComparisonbetweenrealandartificialsourceshallowtemperaturedataArtificial
andactualtemperaturedatawerecomparedifambienttemperatureparameterswereroughly
thesamehighlowmean
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ROOFRATHARBORAGEASSESSMENTIN

THEKERNMOSQUITOANDVECTORCONTROLDISTRICT

RichardPMeyerandHarmonLClement

Introduction

BeginninginJuly1991theKernMosquito
andVectorControlDistrictKMVCDinitiateda
roofratRattusrattuscontrolprograminresponse
toanincreaseinthenumberofratcomplaintsthat
weredirectedtowardstheCityofBakersfieldthe
KernCountyHealthDepartmentandtheKMVCD
BoardofTrusteesFundingfortheprogramwas
obtainedthroughalegaltaxassessmentonall
improvedparcelswithintheKMVCDBeforethe
KMVCDBoardofTrusteesapprovedtheprogram
acursorysurveyofinfestedsectionsofBakersfield
in1989byEWMortensenconsultantrevealed
thatmuchoftheroofratinfestationinthecitywas
attributedtothepresenceofoptimalharborage
conditionscoupledwiththeprevailingmildclimate
ofthesouthernSanJoaquinValley

Highnumbersofroofratswereassociated
withlandscapevegetationrefuseinbackyards
abundanceoffruittreesanduncoveredgarbage
Sincetheseconditions greatlyinfluencethe
maintenanceofroofratpopulationsourfirstmajor
challengewastoestablishaharborageratingsystem
thatcouldbeusedtoquantifyharborageconditions
atprivateandbusinessresidences Anoverall

understandingofharboragetypesandtheir
distributionpatternswithintheKMVCDwouldbe
essentialindevelopingroofratmanagement
strategiesThispaperpresentstheresultsofour
initialroofratharborageassessmentofimproved
parcelswithintheKernMosquitoandVector
ControlDistrict

AssessmentandHarborageCriteria
Thelocationofindividualroofratservice

requestsarerecordedandmappedbygridusingan
alphanumericsystemofcodesforurban1sqmi
andrural4sqmisections Lettercodesfor

sectioncolumnsalphacomponentarefromwest

KernMosquitoandVectorControlDistrict
POBox9428

BakersfieldCalifornia93389
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toeastandnumbercodesforsectionrowsnumeric
componentarefromnorthtosouthForexample
thesectioncodefortheKMVCDheadquartersis
BF3whereBisthedesignationforthegreater
BakersfieldareaandtheDistrictislocatedina
section1sqmidesignatedbycolumnFrow3

ThegridforthegreaterBakersfieldarea
includingOildaleGreenAcresandGreenfield
consistsof186codedsectionsofwhich121sections

representpredominatelyperidomesticormixed
agriculturalenvironswherethereisapotentialfor
futureurbanexpansionTheremaining65sections
represent heavily urbanized commercial and

residentialdevelopmentsOurharborageassess
mentswerelimitedtoparcelscontainedwithin24
urbanizedsectionsthatwereselectedatrandom

fromthe65sectionsdesignatedasheavily
urbanizedHarborageatparcelslocatedwithinthe
satellitecommunitiesofWascoShafterLamont
Arvin andButtonwillowalso was assessed

Howeverharborageassessmentswerelimitedto
onlyonesectionselectedatrandomfromeachof
thosecommunities

Withineachof24urbanizedsectionsinthe

greaterBakersfieldarea1002400totalindividual
improvedparcelsprivateresidenceswereassessed
forharborageconditionsAnadditional200850
totalparcelswereassessedpersatellitecommunity
only50parcelswereassessedinthecommunityof
ButtonwillowImprovedparcelswereselectedat
randomasfollowstenstreetswithineachsection

wereselectedatrandomandeverythirdparcelon
thesamesideofthestreetwasassessedInthe

caseofshortstreetswithfewparcelstheremaining
parcelswereselectedfromtheoppositesideofthe
streetusingthesameeverythirdparcelselection
process

Harborageconditionsandroofratfood
resourcesassociatedwitheachimprovedparcel



wereassessedbyasetofcriteriathatwasusedto
developasimplisticsystemofharboragecategories
Priortobeginningtheassessmentprocessourroof
rattechnicianswereinstructedonhowtoevaluate

parcelsanddesignatecategorystatus Table1

outlinesthecriteriausedtocharacterizeconditions
orcollective conditions thatdelineated our

designationofaCategory1Category2Category3
andSpecialCategoryparcel Parcelswithout

substantialharborageorfoodresourceswerenot
ratedandwereconsideredfreeofanyconditions
thatwouldobviouslypromotetheutilizationbyroof
rats

TheSpecialCategorydesignationwasgivento
thepresenceofoneormoreunprunedfanpalmson
theparcelbeingratedUnprunedfanpalmsare
usedextensivelybyroofratsinurbansituationsand
weconsiderthemasprimeharborageinthe
KMVCDCategory1parcelswerecharacterizedby
either1extensivegrowthsofivycypresstam
juniperorothertypesoflandscapingthatformed
thicketsofcoverandor2extensiverefuseand
woodpileslocatedsomewhereonthepremises
Category2parcelswereratedaccordingtoa
numberofconditionsthattogethereg3of4
conditionswouldprovidepotentialroofrat
harborageCategory3wascreatedtoaccountfor
ratingparcelsonthebasisofroofratfood
resourcesTheprincipalcriteriaforthatcategory
were1thepresenceoffruittreeswitheitherripe
fruitstillhangingonthetreeorfruitthathasfallen
tothegroundand2uncoveredgarbageor
damagedgarbagecontainerthatwouldgiveaccess
toforagingrats

Table1Assessmentcriteriafordeterminingthecategoryofroofratharborageassociatedwith
selectedresidentialandcommercialparcelswithintheKMVCD

Assessmentcriteria

Unprunedfanpalm
Extensivedensevegetation
Extensiverefusewoodpile
Localizeddensevegetation
Localizedrefusewoodpile
Abandonedautomobiles
Premiseorutilityshedwithaccess
Damageddumpsteroruncoveredgarbage
Unharvestedfruitorfruitonground
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ResultsofHarborageAssessments
Resultsofharborageassessmentscorroborated

theearliercursoryfindingsofEWMortensenand
alsoindicatedthatharborageconditionsweremuch
morewidespreadthanwehadanticipatedOverall
gross harborage conditionswere relatedto

socioeconomicstatuswhereharborageinlow
incomehousingtractswaspredominatelytheresult
ofpoorsanitationegbackyardrefuseand
abandonedvehicleswhileharborageinupperto
middleclassneighborhoodswascreatedbythe
presenceofextensiveandvariablymaintained
landscapingegunprunedfanpalmsandItalian
Cypress

Summariesofourharborageassessments
conductedintheKMVCDduringAugustand
September1991arepresentedinTable2and
Figure1ThecityofBakersfieldwassubdivided
intofourgeographicareasorsectionstofacilitate
differentregionalassessments Includedinthe

greaterBakersfieldareaandsurveyedseparately
werethecommunitiesofOildaleGreenAcresand
GreenfieldBothcentralandnortheastBakersfield

areheavilyinfestedwithroofratsHighlevelsof
infestationinthosesectionsofthecityreflect
harborageconditionsthataretypicalofolder
neighborhoodssuchas1extensivevegetation
includingnumerousunprunedfanpalmsandfruit
treesand2backyardrefuseSouthandsouthwest
Bakersfieldrepresentgenerallynewerneighbor
hoodswithmoreexpensivehousingEventhough
mostpropertiesinthenewerneighborhoodsare
wellmaintainedroofratinfestationsarestill
relativelyhighasaconsequenceof1extensivebut

Special 1 2 3

X

X

X

Category

X

X



wellmaintainedlandscapingand2fruittrees
WiththeexceptionofOildaleonlyafewparcelsin
GreenAcresandGreenfieldratedaCategory1or
2assessmentMostroofratinfestationsinthose

communitiesarerelatedtoreadilyavailablefood
resources

Theeconomicstatusamongresidentsof
Bakersfieldssatellitecommunitiesismostlylower
tomiddleincomeOverallharborageconditionsin
thoseneighborhoodsareunfortunatelyrelatedtoa
generallackofunderstandingofpropersanitation
practicesTheexistenceofpoorsanitationisclearly
indicatedbytheprevalenceofCategory2parcels
Forexampleinaruralagriculturalcommunitylike
Arvinwithasignificantroofratinfestationa
noticeableportionoftheparcelssurveyedhad
backyardfruittreesrefusepilespoorlyconstructed
utilityshedsabandonedautomobilesandneglected
landscaping Undertheseconditionsroofrats
wouldbeexpectedtohavefreeaccesstoavariety
ofharboragetypesandfoodresources

Oneofourmajorconcernsafterconducting
thissurveywastheoveralllackofsanitationin
neighborhoodsregardlessofneighborhoodorfamily
incomeTable2Fig1Atleastoneinevery
threesurveyedparcelshadeitheruncoveredgarbage
orthegarbagecontainerwasdamagedinsucha

Table2Resultsofroofratharborage
withintheKMVCDduring1991

GreaterBakersfield

Northeast

Central

South

Southwest

Oildale

GreenAcres

Greenfield

SatelliteCommunities

Buttonwillow

Wasco

Shafter

Lamont

Arvin
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NOPARCELS100SURVEYED

PALM CG1 CG2GARBFRUITCLEAN

NOPARCELS100SURVEYED

0
PALM CG1 CG2GARBFRUITCLEAN

Figure1Roofratharborageconditionsper100
surveyedparcelsingreaterBakersfieldandits
satellite communities during August and

Septemberof1991

assessmentsofgreaterBakersfieldanditssatellitecommunities

Area Parcels UnprunedCategory Category
SectionorCity surveyed fanpalm 1 2 Garbage Fruit Clean

500 26 44 89 178 269 100

600 30 48 120 234 386 65

400 12 27 311 97 177 111

300 11 42 25 145 174 58

400 6 24 30 101 230 110

100 1 4 4 13 49 37

100 5 3 13 22 65 24

50 15 5 21 13 26 13

200 6 13 40 92 126 34

200 4 1 29 47 122 32

200 17 16 52 76 104 36

200 17 11 36 134 119 27

Totals 3250 150 238 490 1152 1847 647



1

waythatratscouldgainaccesstoforage A

successfulprogramlimitingroofrataccessto
garbagewillrequireconsiderablecollateraleffort
fromlocalcityandcountyagencies

Ourroofratharborageassessmentsof
improvedparcelswasanattempttocharacterize
andquantifytheextentofroofratharborageand
foodresourcespresentwithintheKMVCDservice
area Amorethoroughunderstandingofthe
distributionpatternsofharborageconditionsand
typesoffoodresourcesavailabletoroofratsshould
beobtainedpriortoinitiatingmanagement
operationsTheharborageassessmentprocesshas
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clearlybenefittedourroofratmanagementactivities
byallowingtheKMVCDtodevelopdifferent
managementstrategiesbaseduponlocalconditions
andavailableresources
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THEDESIGNANDUSEOFAMODIFIEDREITERGRAVIDMOSQUITO

TRAPFORMOSQUITOBORNEENCEPHALITISSURVEILLANCE

INLOSANGELESCOUNTYCALIFORNIA

RobertFCummings

Introduction

Followingthe1984outbreakof21casesofSt
LouisencephalitisSLEintheLosAngeles
metropolitanarearesearchershavetriedto
determinetherelativeimportanceforvirustrans
missionofseveralmosquitospeciesintheLos
AngelesBasinStudieshavefocusedprimarilyon
threeCulexspeciesCulextarsalisCoquillettCulex
quinquefasciatusSayandCulexstigmatosomaDyar

HistoricallyCxtarsalishasbeenrecognized
astheprimaryruralencephalitisvectorinCalifornia
ReevesandMilby1990Howeveritsroleinvirus
transmissioninsuburbanperidomesticenviron
mentsofsouthernCaliforniaisnotwelldefined

Culextarsalisbreedingisnotwidelyabundantand
occursmostlyinisolatedmarshriparianhabitats
consequentlyadultdensitiesarelowinmost
suburbanareasoftheLosAngelesBasinReisenet
al1990 Culexstigmatosomaisalsosampled
infrequentlyinresidentialneighborhoodsReisenet
al1990 ItrarelybiteshumansReisenand
Reeves1990andisconsideredonlyasecondary
vectorofSLEvirusReevesandMilby1990
Culexquinquefasciatusontheotherhandis
abundantinsuburbanperidomestichabitatsof
southernCaliforniaSchreiberetal1989Reisenet
al1990Femalesofthisspecieshavethelowest
experimentalvectorialcapacityofthethreeHardy
andReeves1990andarerarelyfoundinfectedin
natureconsequentlythisspeciesisalsoconsidered
onlyasecondaryvectorofSLEvirusinCalifornia
ReevesandMilby1990

Inspiteofitslesservectorialstatussome
researchershaveconcludedthatafewcasesduring
the1984epidemicmayhaveresultedfromcontact
withinfectedCxquinquefasciatusfemalesin
suburbanperidomesticenvironmentsTsaiand

LosAngelesCountyWestMosquitoAbatementDistrict
12107WestJeffersonBoulevard

CulverCityCalifornia90230
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Mitchell1989FurthermoreinTexasandother
midwesternstatesCxquinquefasciatushasbeen
implicatedasthevectorresponsibleforurbanSLE
epidemicsSudiaetal1967

Priorto1986nocollectionmethodswerevery
successfulatcatchingrepresentativesamplesof
adultCrquinquefasciatusinsuburbanneighbor
hoods StandardCObaitedtrapsSudiaand
Chamberlain1962haveprovenhighlyeffectiveat
collectingCrtarsalisfemalesinruralhabitatsbut
onlymarginallyefficientatcatchingCrquinque
fasciatusinurbanareasSudiaetal1967Reisen
andPfuntner1987Othercollectiontechniques
suchasbirdbaitedlardcantrapsBellamyand
Reeves1952andwalkinredboxesMeyer1985
haveprovenequallyineffectiveatcapturingCr
quinquefasciatusfemalesinsuburbanlocalities
ReisenandPfuntner1987 Consideringthe
abundanceofCxquinquefasciatuspositivebreeding
sourcesintheLosAngelesBasindryicebaited
trapsandothercollectionmethodshaveoften
drasticallyundersampledtheadultpopulation

InthepastfewyearstheCDCgravidor
ReitertrapReiter1983hasbeenrecognizedasan
excellentdeviceforcollectingavarietyofCulex
speciesassociatedwithurbansuburbanhabitats
ThistrapcollectedlargenumbersofCulex
mosquitoeswhenusedinMemphisTennesseefor
diseasesurveillanceaveraging1406femalesover
95gravidpertrapnightReiteretal1986

UnlikeCObaitedtrapswhichcollectmostly
unfednulliparsReisenandPfuntner1987gravid
trapscatchmostlyovipositingfemalesthathave
imbibedanddigestedatleastonebloodmeal
Collectionsoflargequantitiesofgravidfemales
increasetheprobabilityofrecoveringvirusinfected
mosquitoestherebyenhancingthesensitivityofan



encephalitisvirussurveillanceEVSprogram
Basedonthespecificityofthiscollection

methodCDCstylegravidtrapswereincorporated
intotheLosAngelesCountyWestMosquitoAbate
mentDistrictsDistrictEVSprogramin1986An
improvedversionwasdesignedbythisauthorin
1987andanumberofthesetrapshavebeenused
extensivelybyseveralagencies Thispaperwill
discussthedesignanduseofamodifiedReiter
gravidmosquitotrapformonitoringencephalitis
virusactivityinCrquinquefasciatuspopulationsof
urbansuburbanLosAngelesCountyCalifornia

MosquitoAbundanceintheDistrict
TheLosAngelesCountyWestMosquito

AbatementDistrictencompassesalarge400square
mileurbanareaalongthecoastalportionofLos
AngelesCounty Peridomesticlarvalhabitats

accountforapproximatelytwothirdsofthe
mosquitobreedingsourcesCulexquinquefasciatus
iswellrepresentedinlarvalcollectionsandexploits
nearly70ofthelarvapositiveperidomestic
sourcesand47ofthepositiveperipheralsites
CulexstigmatosomaandCrtarsalislarvaearefound
inapproximately15and1ofthepositiveperi
domestichabitatsrespectivelyCulexstigmatosoma
isfoundequallyineitherperidomesticorperipheral
sourceswhileCrtarsalisbreedingisconfined
largelytofocalmarshriparianhabitatsOverall
only6oftheDistrictssourcesperidomesticand
peripheralcombinedsupportCxtarsalisbreeding

AdultdensitiesofCxtarsalisandCxstigmat
osomainsuburbanneighborhoodsoftheDistrict
arealsolowasmeasuredbyNewJerseylighttraps
Mulhern1942andstandardCObaitedtraps
Femalesofthesespeciesarerarelycollectedin
residentialareasandaveragelessthanonepertrap
nightineithertypeofsamplingmethodAdult
densitiesforbothspeciescorrespondroughlywith
theirlownumbersinsuburbanperidomestic
breedinghabitats

MostoftheDistrictsservicerequestshave
beeninresponsetoannoyancebyendophilichost
seekingCrquinquefasciatusfemalesPastattempts
tocollect representativesamplesofthisspecies
wereneververysuccessfulCountsindryicebaited
trapsrarelyexceeded20Crquinquefasciatus
femalespertrapnightinresidentialneighborhoods
oftheDistrictFollowingtheintroductionofgravid
trapsin1986collectionsofthisspecieshave
increasedtolevelsmoreaccuratelyreflectingits
larvalabundanceinsuburbanhabitatsofsouthern
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CaliforniaCummingsTable11986dataMedina
unpublisheddata1987andWebbetal1988
haveestablishedtheeffectivenessofthismethodin

LosAngelesandOrangeCountiesforcapturing
largequantitiesofgravidCxquinquefasciatus
Medinadirectlycomparedtheefficiencyofgravid
trapsandCObaitedtrapsforsamplingadultCx
quinquefasciatusinneighboringsuburbanOrange
County Gravidtrapscaughtapproximately63
timesasmanyfemaleCxquinquefasciatuspertrap
nightasCObaitedtraps803vs127

TrapDesign
OneproblemwithReitersfirstversionisthat

thecollectionnetisplacedontheexhaustsideof
themotorfancombination Asaresultofthis

configurationmosquitoesmustfirstpassthrough
therapidlyspinningfanbladesbeforebeingblown
intothenetHenceasignificantportionofthe
catchcanbekilledWhenthismodelwasusedby
theDistrictin1986mosquitomortalitywas
approximately213Table1

IntheDistrictsmodifiedversionFig1as
wellasinReitersrevisedmodelReiter1987the
motorfancombinationismountedinaseparate
exhausttubewiththecollectionnetplacedonthe
inletsideofthemotorAsairisblownoutbythe
fanavacuumformsinthetrapchambercausing
airtoflowinsidetheinlettubeMosquitoesare
drawnintothetrapwiththeincomingairstream
andcaughtinthenetbeforereachingthefan
blades

TheDistrictsmodifiedversionusesaplastic
toolboxasthetrapbodyorhousingPhotoelect
roniccontrolsareincludedtoextendbatterylife
andotherinexpensivematerialsareincorporatedfor
easyassemblyThetotalcostofmaterialsTable2
isabout6000

TrapConstruction
Trap Housing The trap housing is

constructedfromaFlambeauModel17800Plastic

ToolBoxwhichmeasures17longx85widex70
highTwo3diameterdiaholesarecutonein
thebottomforanairinlettubeandanotherinone

endoftheboxthroughwhichanairexitexhaust
tubeismountedAfourDcellbatteryholderis
fastenedontheendoppositetheexitholeTwo
5125longpiecesof1x2woodaresecured
acrosstheexteriorbottomofthetoolboxoneat
eachend

AirFlowTubesTheairinlettubeismade



Table1Comparisonofcollectionresultsbetween1986usingCDCgravidtrapsand1991
usingDistrictmodifiedReitergravidtraps

Totalfemalemosquitoescollected

Trapnights

Range

GravidCxquinquefasciatuscollected
Percentgravid

Figure1ModifiedReitergravidmosquitotrap

1986 1991

CDCgravidtraps ModifiedReitertraps

172

2451 19205

Totalsurvivingfemales 1927 19111
Percentmortality 213 05

TotalCxquinquefasciatuscollected 1861 18496
Percentoftotalcollected 966 963

22

AverageCxquinquefasciatuspertrapnight 846

22370

1682
904
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1122

11225

17774
961



Table2PartslistforthemodifiedReitergravidmosquitotrap

5

6

7

8

9

10

Part

1 TrapHousing

2 AirInletTube

3 AirExitExhaustTube

4 0Ring

WoodenLegs

BatteryHolder

ToggleSwitch

CircuitBox

Wire

CircuitParts

aSPSTNOReedRelay
bSiliconControlledRectifier
c100KohmResistor
d1N9144148Diode
ePhotoresistor

11 CollectionChamberNet
aPlasticContainerandLid
bHolder
cNetPlug
dPlugStrap
eCornerBraces
fScreen

12 MotorAssembly
aMotor
bFan
cMotorBracket

13 AttractantBasin

14 MiscellaneousHardware

Sourceandorspecifications

FlambeauModel17800plastictoolbox17long

BlackABSplasticdrainpipe45longx3diameter

WhiteABSplasticdrainpipe35longx3diameter
orspraypaintablackpipewhite

HooverorEurekavacuumcleanerdrivebelt3diameter
anysimilaritemwillworktoo

Two5125longpiecesof1x2wood

RadioShack2703964placeDcellbatteryholder

RadioShack275634SPST12voltswitch

RadioShack270283boxwithPCboard

RadioShack278122122gaugesolid

MarvacDowElectronicsECGRLY5310C56volts
MarvacDowElectronicsECG5404200volt
RadioShack2711347
RadioShack2761122

RadioShack2761657largeoneonly

IndustrialPlastics85120and85171lid2quartcapacity
BlackABSplasticconnectorcouplerfor3diameterpipe
BlackABSplasticpipeknockoutplugfor3diameterpipe
5longnylonstrap
2needed

Windowscreenmaterial

BioQuipProductsMabuchiRF500T125809volt
BioQuipProductsfourbladedplasticfan2875diameter
JohnWHockCo35metalholderforCDClighttrapmotor

7deepplasticbusboydishbasin

Nutsboltswoodscrewsglueetc
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froma45sectionof3diablackABSplasticpipe
whichhasbeengroovedarounditsexteriorcircum
ference10fromanend An0ringisplaced
aroundthegroovetoholdthetubeinplacewhen
insertedintothetrapsinlethole

Theexhausttubeismadefroma35section

of3diawhitePVCplasticpipeintowhichtwo15
longslotshavebeencutintooppositesidesA9
voltMabuchimotorand2875diafourbladedfan

arepositionedinamotorbracketandinsertedinto
theslotsA0375diaholeisdrilledintothetop
ofthewhitetube125fromtheendoppositethe
slotsthroughwhichthephotoelectroniceyedetects
lightThisassemblyismountedinthetoolboxwith
0125ofthetubeprotrudingthroughtheexithole
totheoutside

PhotoelectronicCircuitA6voltsinglepole
singlethrow normallyopenSPSTNOrelay
photoresistorsiliconcontrolledrectifierSCR
100000ohm100Kresistoranddiodeare
configuredinamannerFig2whichturnsthe
motoronatsunsetandkeepsitrunningwhen
daylightreturnsOtherwisemuchoftheprevious
nightscatchwouldescape

Theelectronicpartsaremountedinasealed
325longx2125widex1375highboxwitha
0375diaholedrilledinthebottom1froman
endThephotoresistorisalignedwiththeholesin
theelectronicboxandthewhiteexhausttubeThe

electronicboxismountedontopoftheairexittube

Figure2 Photoelectroniccircuitdiagramfor
modifiedReitergravidmosquitotrap

174

andwiredtoatoggleswitchfastenedtothecircuit
box Wiresconnectthecircuitwiththemotor

switchandbatteryholder
Thisarrangementenablesthephotoresistorto

detectlightreflectedofftheinsideofthewhite
exhausttubeHencethecircuitisneverexposedto
theoutsideelements

CollectionChamberNetA65longx65
widex40highplasticcontainerisusedasthe
collectionchamberornetA3diaholeiscutin
thebottomanda275diaholeiscutintooneof

thesidesA35diaABSplasticconnectorfor3
diapipeismountedwithcornerbracesoverthe
bottomholeinsidethenetAscreenisplacedover
thenetssmallerairexithole A3diaABS

plasticplugisattachedtothebottomofthe
chamberbya5longnylonstrapTheinlettube
iscoupledwiththecollectionchamberwhenthe
trapissetup

BasinandAttractantAblack20longx15
widex7deepplasticcontainerisusedasthe
attractantholderAhayinfusionmediaisusedas
theattractantReiter1983

Formoredetailedinformationabouttrapand
circuitdesignorconstructionpleasecontactthe
author

TrapOperation
Thebasinisplacedonthegroundandfive

quartsofhayinfusionmediaarepouredintoit
Thetrapisthenmountedacrossthebasinswidth
Thewoodenlegsofthetrapkeepitsnuginthe
basin Thetrapisopenedandthecollection
chamberisremovedandcoupledwiththeinlet
tubeThisassemblyisthenplacedbackintothe
trapsothattheinlettubeprotrudesthroughthe
trapbottomabout2abovetheattractivemedias
surfaceFinallythetoggleswitchisturnedonfour
Dcellbatteriesinsertedpreviouslyandthetrap
isclosed

Themotorturnsonatsunsetcreatinga
vacuumwithinthetrapAsgravidmosquitoesfly
overthepungentmediatheyaredrawnintothenet
throughtheinlettubeTheairstreamexitsthenet
throughthescreenedexitholetrappingthecatch
insideNomosquitoeseverpassthroughthefan
bladesThemotorcontinuestorunpastsunrise
sincethecircuitmustbeturnedoffmanually

Atcollectiontimethetrapisopenedandthe
collectionchamberinlet tube combinationis

removedTheinlettubeisquicklydetachedand
theplugisinsertedintothechambersinletholeto



preventthecatchfromescapingThetrapisturned
offandallcomponentsareplacedbackinsidefor
easycarryingThebasinisemptiedandtaken

Thisdesignhasproventobereliableandeasy
touseFourDcellbatteriesusuallylastfor34
nightsofoperationInadditiontosavingbatteries
thephotoelectroniccircuitmakesitpossibletoset
upthetrapatanytimesincethemotordoesnot
runneedlesslyduringtheday

MosquitoCollectionProgram
Tengravidtrapswereplacedthroughoutthe

Districtin1991mostlyinsuburbanareasIfa
particularlocationyieldedhighcountstrapping
continuedatthesamesiteuntilDistrictoperations
foundandabatedasourceresponsibleforthelarge
numbersCollectionswerealsomadenearsentinel

chickenflocksandferalbirdtraps
Trappedmosquitoeswereanesthetizedwith

triethylamineTEAsortedtospeciesandsexand
pooledintofreezervialsThevialswerestoredon
dryiceandsenttotheCaliforniaDepartmentof
HealthServicesViralandRickettsialDiseases
LaboratoryVRDLfortesting

Results

During1991Districtmodifiedgravidtraps
collectedatotalof19205femalemosquitoesin165
trapnightsTable1 Culexquinquefasciatus
comprised96318496femalesofthistotalThe
averagecollectionwas1122Cxquinquefasciatus
femalespertrapnightofwhich96117774
weregravidTheremainderofthecatchconsisted
of474CulisetaincidensThomson25160Cr
stigmatosoma08 and75Cxtarsalis04
Mortalitywaslessthan05fortheentireseason

Of20952mosquitoessubmittedin491EVS
poolsbytheDistrictin1991gravidtraps
contributed15718Crquinquefasciatus354pools
ThirteenadditionalpoolsofCxquinquefasciatus
428femaleswerecollectedindryicebaitedtraps
Theremainingsubmissionsconsistedof4674Cr
tarsalis117poolsand132Cxstigmatosoma7
poolsAlmostallofthesewerecollectedinCO
baitedtraps Gravidtrapscaughtapproximately
75ofthemosquitoesand973oftheCr
quinquefasciatussubmittedbytheDistrictfor
arbovirustestingin1991

ThreepoolsofCxquinquefasciatuscollected
bygravidtrapsnearanoilrefineryinTorrance
Californiatestedpositiveforwesternequine
encephalomyelitisWEEvirusinSeptember1991

175

Westernequineencephalomyelitisviruswasalso
foundinfourpoolsofCxtarsaliscollectedbydry
icebaitedtrapsinthesamemonthOneofthese
pools contained mosquitoes collected from

TorranceFemalesintheotherthreepoolscame
fromruralareasofMalibuCalifornia

Conclusions

The1991datademonstratedtheeffectiveness

oftheDistrictsmodifiedtrapsforcapturinglarge
quantitiesofnearlyhomogenouscollectionsof
gravidCxquinquefasciatusThisagencyhasused
gravidtrapsextensivelysince1987forencephalitis
virussurveillanceandtoassesstheeffectivenessof

themosquitocontrolprogram Inspiteofthe
successofthissamplingmethodonlythreeoutof
approximately1100poolsofgravidCrquinque
fasciatusfemalessubmittedbytheDistrictsince
1987havetestedpositiveforarbovirusesWhilethe
threepositivepoolsindicatedthepresenceofWEE
virusintheTorranceareaCxquinquefasciatusis
notacompetentvectorofWEEvirusThesingle
WEEviruspositivepoolofCxtarsaliscollected
fromthesameareawasofgreaterpublichealth
significance

Inaneffort tofurther improveEVS
monitoringayearroundwildbirdbleeding
programsimilartotheoneemployedbytheOrange
CountyVectorControlDistrictGruwelletal
1988wasimplementedinthesummerof1991
Serafrom feralbirdsmaintainedacombined

averagepositiverateof13forSLEandWEE
antibodiesin1991comparabletothelevels
reportedpreviouslyinOrangeCountyBennettet
al1991 Theinformationfromtheferalbird

programssupportsthetheorythatSLEandWEE
virustransmissionhasbeenendemicandcontinuous

inLosAngelesandOrangeCountiesforsometime
Evenaseffectiveasgravidtrapsarein

samplingthepotentiallydiseasecarryingportionof
thefemaleCxquinquefasciatuspopulationother
sentinelsystemsegsentinelchickensorwildbird
serasamplingarecurrentlyprovingtobemore
sensitiveatdetectinglowlevelarbovirusactivityin
suburbanareasVirusactivitymayhavetoreacha
higherthresholdinthesuburbanenvironment
beforegravidtrapsbecomeeffectivemonitoring
devices TheroleofCrquinquefasciatusasa
significanturbanvectorofSLEvirusintheLos
AngelesBasinhasstillnotbeendemonstrated
basedonthepersistentlysmallnumberofinfected
femalemosquitoes
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ACOMPARISONSTUDYOFTWOYELLOWJACKETTRAPS

FORSURVEILLANCEOFYELLOWJACKETPOPULATIONSIN

THELAKETAHOEBASINCALIFORNIA

GlennEBissell

Introduction

Sevenspeciesofyellowjacketshavebeen
identifiedintheLakeTahoeBasinofCalifornia
TwoofthesevenVespulapensylvanicaSaussure
andVespulavulgarisLaccountforapproximately
70ofourservicerequestsforyellowjacketsand
areresponsibleformostoftheproblemsaround
campgroundspicnicareasbarbecuesandother
outdooractivities Thesetwospeciescanbe
successfullycontrolledusingabaitstationcontrol
programwhichcombinesaproteinbaitegmeats
fishetcwithmicroencapsulateddiazinonKnox
Out2FMinsecticideEnnik1973Thesuccess
ofthistypeofcontrolprogramprimarilydepends
onthetimingiebeginningthebaitingprogram
earlyintheyellowjacketseasonwhenthefirstbrood
ofworkersareemergingfromthenests

Someyellowjacketspeciescaneasilybe
attractedwithheptylbutyratesyntheticattractant
Davisetal1973MacDonaldetal1973Others
readilycometoproteinbaitssuchashamburger
fishetc In1989manydifferentkindsof
commerciallymadeyellowjackettrapscameonthe
market Somewerebaitedwiththesynthetic
attractantheptylbutyrateotherswithvarioustypes
ofproteinbaitsandotherswithcarbohydrate
sugarbaits

Thepurposeofthisstudywastodetermineif
commerciallymadetrapscouldbeusedtomonitor
thepopulationsofVpensylvanicaandVvulgaristo
determinewhenthefirstbroodofworkersemerge
inordertobeginbaitingcontrolprogramsasearly
aspossibleWeinitiallytestedvariousmodelsand
designsbeforefinallysettlingontwotypesthe

ElDoradoCountyVectorControl
POBox1234

SouthLakeTahoeCalifornia96156

1PresentAddress21111CountrySquireDriveBendOregon97701
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heptylbutyratebaitedJacketTrapandtheprotein
baitedYellowJacketTrapFig1Themain
advantageoftheJacketTrapovertheYellow
JacketTrapisthattheattractantlastsalongertime
andthereforedoesntneedtobeservicedas

frequently TheYellowJacketTraprequires
frequentrebaitingbecausethebaiteitherdrysout
orspoilsinafewdaysthusbecomingunattractive
toyellowjacketsBecauseoftheirdesignsbothof
thesetrapscapturemostoftheindividualsthat
enterthem

MaterialsandMethods

TheJacketTrapsandYellowJacketTraps
werehungintreesapproximatelyfivefeetabovethe
groundat13differentlocationsonJuly11991and
monitoredthroughoutthesummerandfalluntil
November191991Thetrapswereseparatedby
approximately50feetateachsite TheJacket

Trapswererebaitedwithheptylbutyrateand
emptiedonaweeklybasis Rebaitingthem
consistedofaddingtwodropsofheptylbutyrate
TheYellowJacketTrapswereemptiedandrebaited
withapproximatelytwoouncesofcannedmackerel
onaweeklybasisforthefirstsixweeksofthe
study Howeverweswitchedtotwiceweekly
collectionsandrebaitingsontheseventhweek
becauseofbaitspoilageTherebaitingofthese
trapsconsistedofremovingtheoldbaitand
replacingitwithfreshbaitAlltheyellowjackets
caughtinbothtypesoftrapswereremovedand
broughttothelaboratoryforidentification

ResultsandDiscussion



Figure1Twotraptypesusedinthestudy
AJacketTrapBYellowJacketTrap

TheJacketTrapsbaitedwithheptylbutyrate
begancatchingafewVespulaatropilosaSladen
workersasearlyastheweekofJuly17TwoV
pensylvanicaworkerswerecapturedduringtheweek
ofJuly23threeduringtheweekofJuly31and
nineduringtheweekofAugust8TheYellow
JacketTrapsdidntcaptureanyyellowjacketsuntil
theweekofAugust15whennineVpensylvanica
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workerswerecaughtAfterAugust15bothtrap
typesconsistentlycapturedworkersthroughoutthe
season

TheJacketTrapswereeffectiveformonitoring
populationsofVatropilosaandVpensylvanica
Fig2InadditiononlyafewVespulaacadica
SladenandVvulgarisindividualswerecapturedin
thesetrapsTheYellowJacketTrapswereeffective
forbothVpensylvanicaandVvulgarisFig3with
nootherspeciescapturedinthesetraps

TheproteinbaitedtrapscaughtfarmoreV
vulgaristhanVpensylvanicaThemainreasonfor
thisdifferencewasthatthetwotraptypeswere
locatedwithin50feetofeachotherateachtrapping
locationSinceVpensylvanicaisattractedtoboth
theproteinbaitandthesyntheticattractantthe
numberscapturedateachtrapsiteweredivided
betweenthetwotraptypesWhencombiningthe
numbersofVpensylvanicatrappedforbothtrap
typesateachtrapsitethenumbercapturedwas
comparabletothenumberofVvulgariscaptured

Althoughtheheptylbutyratebaitedtrapsdid
giveagoodindicationoftheVpensylvanica
populationstheygavenoindicationoftheV
vulgarispopulations Thesetrapsalsocaptured

822 95 919 103 1017 114

dates

Figure2YellowjacketcollectionresultsusingJacketTrapsduringJuly3 November4
1991
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Figure3YellowjacketcollectionresultsusingYellowJacketTrapsduringAugust15
November71991

815 829

largenumbersofVatropilosaabeneficialspecies
whichisstrictlypredaciousMacDonaldetal1973
anddoesntcauseproblemsforhumans

Whiletheproteinbaitedtrapsaremorelabor
intensiveforuseinamonitoringprogramtheyare
specificforthespeciesthatfeedonproteinbaits
Thisisadvantageousbecauseitdoesnteffectthe
beneficialnontargetspecieswhilestillgivingagood
indicationofwhentobeginabaitingcontrol
program
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MOSQUITOCONTROLWITHFLOATINGSUSTAINEDRELEASEBTIBRIQUETS

INCITYSTORMDRAINCATCHBASINS

TimothyJPhillipsTakeshiMiuraandDavidGFarley

Simulatedandoperationaltestswereunder
takentodeterminetheabilityoffloatingsustained
releaseBactimosBtiBacillusthringiensisvar
israelensisbriquetstocontrolCulexquinque
fasciatusSaymosquitoesbreedinginstreetside
stormwatercatchbasins

Laboratorysimulatedcatchbasinsindicated
thata14briquetappliedat1monthintervalsper
basin026squaremetermeansurfaceareawitha
meanof25gallonsofwatercontrolledapprox
imately951ofemergenceThemostsusceptible
stagesweretheyoungerlarvalinstars814of
mortalityoccurredduringthe1stand2ndinstar

FresnoMosquitoandVectorControlDistrict
POBox2

FresnoCalifornia93707

ABSTRACT
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stagesOlderlarvaeandpupaewereverytolerant
tothetreatmentonly37of4thinstarsand04
ofthepupaewerekilledbythetreatmentTotal
mortalityofthetestcontrolswas53with30
killedduringthe1stand2ndinstarstagesand05
killedatthepupalstage

Theoperationalfieldtestswereconducted
duringthe1990and1991seasonsinstreetside
catchbasinslikethosetypicallyfoundthroughout
theFresnoareaOnebriquetappliedperbasinper
monthcontrolled882oftheadultCxquinque
fasciatusemergencein1990and910during1991
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RESIDUALEFFECTSOFPUNTAPPLIEDASABARRIERTREATMENT

AGAINSTAEDESVEXANSINWOODEDAREASOFMINNESOTA

MerryLHollidayHansonChrisEBoxmeyerandSusanLPalchick

Punt 57permethrin VectecInc

OrlandoFLisappliedtowoodedharborage
areasbytheMetropolitanMosquitoControlDistrict
MMCDtocontrolAedesvexansMeigenA10
14dayeffectiveresidualperiodisassumedforPunt
asappliedbytheDistrictTwostudiesweredone
in1990and1991inBloomingtonMinnesotato
determinetheresidualeffectsofPuntthedistance
Puntdropletspenetrateintoaharborageareaand
thedegradationofPuntinultravioletUVlight

In1990Aevexansanoncolonizedspecies
wasusedasthetestmosquitoResultsfromthis
studyindicatedthatanLTwasreachedafter18
days In1991thecolonizedmosquitoAedes
aegyptiLinnaeuswasusedthusaconstantage
was maintained throughout the experiment
Bioassaysof025permethrinweredoneto
comparemortalitiesofAevexansLT0120hr
andAeaegyptiLT0363hr

TotesttheassumptionthatPuntdoesnot
penetratebeyondtheperimeterofaharborage
areawemeasuredthedistancePuntpenetrated

MetropolitanMosquitoControlDistrict
2380WycliffStreet

StPaulMinnesota55114

ABSTRACT

1PresentAddressDepartmentofEntomologyUniversityofCaliforniaDavisCalifornia95616
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intoasitebycountingdropletsonTefloncoated
slidesSlideslocatedoneormoremetersintothe

sitehadsignificantlyfewerdropletsP005than
thoselocatedontheperimeterthusverifyingthe
assumptionthatPuntdoesnotpenetratebeyondthe
perimeterofatreatedsite

ToexaminetheeffectivenessofPuntover

timeleaveswerepickedfromtreatedPuntand
controlsoybeanoilandmineraloilsiteseveryfour
daysandmosquitoeswereexposedtotheleavesfor
30minutesAtleast50mortalitywasmaintained
forfourdays Afterthefifthdaymortality
decreasedtobelow50 LeaftypeVirginia
creeperParthenocissusquinquefoliaorgrapevine
VitissppdidnotaffectthemortalityofAe
aegyptiP005suggestingthatdifferencesonthe
surfaceoftheleaveshavenoresidualeffect

SincePuntisdegradedinUVlightwe
examineddirectionofleafexposureaswellThis
toowasnotasignificantfactorP005inthe
effectivenessofPunt
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ANALTERNATIVEMETHODTOTRADITIONALMOSQUITOCONTROL

THEMOUNTEDSURVEILLANCEUNIT

JosephRKrygierandMitchellJBernstein

Theobjectivewastodevelopanefficientand
costeffectivemethodofmosquitosurveillanceand
controlintheSantaAnariverbedbytheSan
BernardinoCountyVectorControl Program
SBCVCP ThisriveroriginatesintheSan
Gorgoniowildernessandflowssouthwestthrough
SanBernardinoRiversideandOrangeCounties
intothePacificOceanTheportionoftheriverwe
areconcernedwithinvolvestheareafromRedlands

totheRiversideCountylineapproximately12
miles Thisareaisadjacenttoresidential
commercialindustrialandrecreationalproperties
Mosquitocontrolherebenefitsthecitiesof
RedlandsSanBernardinoColtonandGrand
Terrace

DefinitionoftheProblem

Variationsintheterrainmakeitinaccessible
tomostvehicles Fourwheeldrivevehiclescan

becomestuckinthesandandaffordaccesstoonly
alimitedportionoftheriverInspectionbyfootis
timeconsumingandpesticidesmustbehand
carriedOtherspecializedequipmentwasproposed
butrejectedaspotentiallyunsafeAsaresultthis
workhadnotbeenperformedinatimelymanner

IntentandGoals

TheSBCVCPMountedEquestrianUnitwas
establishedandactivatedinMayof1991Theuse
ofhorsesforthispurposeispracticalandtime
efficientThebenefitsofusinghorsesinclude

1 LowenvironmentalimpacttheCalifornia
DepartmentofFishandGamehasendorsed
theuseofhorsesastheyarelessdisruptive
thanvehiclestosensitiveorendangered
specieshabitat

2 Betterviewthanonfoot approximately

SanBernardinoCountyVectorControlProgram
DepartmentofEnvironmentalHealthServices

2355EastFifthStreet

SanBernardinoCalifornia91410
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threefeetincreaseinheightofeyelevel
3 Allowafasterrateoftravelthanbyfoot

theaveragewalkingspeedformanis13mph
forahorse35mph

4 Increasedabilitytocarryinsecticidesand
equipment

Someconcernwasexpressedregardingthe
potentialformosquitobreedinginimpressionsleft
byhorseshoovesAreaswheretheseimpressions
wereleftwerereinspectedperiodically No

mosquitobreedingwasobservedandinmostcases
theimpressionsdidnotretainwaterdueto
percolation

Indevelopingthisprogramthefirststepwas
tomakeaproposaladdressingallaspectsofthe
policyproceduresafetyandqualificationsHaving
noothermosquitodistrictsusinghorsesforthis
purposetopattern our program afterwe
incorporatedelements frommountedpolice
SheriffsDepartmentMountedPatrolandtheUS
ForestServiceVolunteersAssociation Itwas

reviewedbySanBernardinoCountysDepartments
ofEnvironmentalHealthServicesandRisk
Managementwhofounditto meetestablished

standardsforparticipantsafetyandhealth
Itwasdecidedthatuseofhorsesandtheir

transportationwouldbeonavoluntarybasis
meaningnoexpensewouldbeincurredbythe
CountyFeedboardtackfarrierandveterinary
expensesaretheresponsibilityofthehorseowner

Theprimaryconcerninthisprogramissafety
notonlytotheinspectorbutalsotothehorseand
tothepublic

OperationandProcedures

Inordertoparticipateeachpersonmust
completeaqualificationtestonhorsebackandshow



evidenceofapprovedtrainingorexperienceThey
mustdemonstratesafeandproperhorsemanship
skillsinequitationandfromtheground Each

participantmustpossesscurrentvectorcertification
andfirstaidcertificationfromtheAmericanRed

CrossAparticipantcanbesummarilyremoved
fromtheunitforunsafebehaviormisuseofduty
timeoranyviolationofadepartmentalruleor
regulation

Horsesparticipatinginthisprogramare
requiredtoqualifyunderguidelinesusedbythe
CityofRiversidePoliceDepartmentsmounted
patrolEachhorsemustbeexaminedforsoundness
byaveterinarianAnyhorsethatexhibitsunsafe
behaviorwillbedismissedfromtheprogram

Theoperationsofthemountedunitare
overseenbythemountedunitcoordinatorwho
reportsallactivitiestotheProgramManagerItis
theresponsibilityoftheparticipantstokeeptack
andequipmentcleanandingoodworkingorderto
reportanyinjuryorincidentandtoseethattheir
mountiskeptatleasttenfeetawayfromany
citizen

Participantsarenotpermittedtoallowany
citizenorunqualifiedpersontoridetheirmountto
allowvisitorstoadutyassignmenttoleaveamount
unattendedortoworkwithoutapartner

Priortostartingtheteamsignsoutatthe
vectorcontroloperationscenterleavingthelocation
ofthevehicleandtheareatobesurveyedEach
teamconsistsofnolessthantwopersonswithone
membercarryingahandheldradioTheyinspect
allpotentialmosquitobreedingsourcesandif
necessarytreatwithlarvicideBactimosbriquets
Bacillusthuringiensis Berlinervarisraelensis
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SerotypeH14areusedbecausetheyfiteasilyinto
saddlebagsdonotrequireequipmenttoapplyand
areleasthazardoustotheenvironmentSources

aremappedforreinspectionApesticidetreatment
recordandinspectionreportarefileddetailingthe
locationsinspectedandtreatedandtheamountof
timespent

Anyviolationsorhazardousconditionsthat
maybeobservedarereportedtotheappropriate
agencyiefirehuntinghazardousmaterialsor
illegaldumping

Discussion

TheSBCVCPMountedUnithasproventobe
avaluableresourceformosquitosurveillanceand
controlIn1991theSBCVCPMountedUnitspent
approximately164manhourspatrollingtheriverbed
andapplied430BtibriquetsItisourhopethatby
maintainingthisincreasedlevelofsurveillancethe
resultwillbeadecreaseinthemosquitopopulation
andthepotentialforencephalitistransmissionin
SanBernardinoCounty

InadditiontheMountedUnitmaybebene
ficialindesertfoothillandmountainregions
particularlyinwildernessareaswherenovehicles
arepermitted Otherpossibleusesmayinclude
surveyofplagueLymediseaseandrelapsingfever
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EVALUATIONOFFOURFEEDTYPESONMORTALITYGROWTHAND

REPRODUCTIONOFTHEMOSQUITOFISHGAMBUSIAAFFINIS

CraigWDownsandChristopherEMiller

TheeffectsoffourfeedtypesArtemianauplii
decapsulatedAnemiacyststroutandsalmon
starterandcrushedfloatingcatfish35were
evaluatedonmortalitygrowthandreproductionof
themosquitofishGambusiaaffinisBairdand
Girard

Mosquitofishlessthan24hoursoldwere
obtainedfromourproductionfacilityThreegroups
of10fryeachwererandomlyassignedtoeachof
thefourfeedtypesandagroupof42frywasused
toestimateinitialmassandlength Fishwere

measuredforwetmassandstandardlengthatthe
initiationofthestudy30and70daysFishwere
measuredforstandardlengthbyindividuallyplacing
theminasealableplasticbagwithtankwaterand
gentlycorneringthefishinthebagandplacingon
arule Wetmasswasdeterminedbytarringa
beakeroftankwaternettingoutthefishallowing
excesswatertodrainbeforeplacingthefishinthe
beakerMeaninitialwetmassofindividualfrywas
70mgandmeaninitialstandardlengthwas788
mm

Thisstudywasconductedinanenviron
mentallycontrolledroomatatemperatureof25C
underaflorescentlightphotoperiodof15L9D
Thefishwereculturedintwelve1136Lplastic
aquariawhichwerepartiallyfilledwith757Lof
unchlorinatedwellwater132fryLofwater
Initiallywaterwasmonitoredfordissolvedoxygen
andammoniaItwasdeterminedthatbythefourth

ContraCostaMosquitoAbatementDistrict
155MasonCircle

ConcordCalifornia94520

ABSTRACT
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dayammoniawasatanunacceptablelevel05
mgLThereforetankswerecleanedbysiphoning
tankbottomsandpartialwaterchanges12tank
volumewereconductedeverythirdday

BrineshrimpeggsOSIbrandHayward
CAwerepurchasedanddecapsulatedandor
hatched Troutandsalmonstarterandfloating
catfish35feedswherepurchasedfromRangenInc
BuhlIdahoEachtankwasfeed005gramsofthe
respectivefeedtypetwicedailyThisamountwas
chosentoprovideexcessfeedatallfeedingsThis
amountwasadjustedafterthe30daymeasurements
tocorrectforgrowthAt30daysfishsexwasnot
determinableandthefishweregroupedand
weighedbytank At70dayssexwaseasily
determinedandfishweregroupedbytankandsex
andmeasuredFishwereheldfor72daysatwhich
timetheexperimentwasterminated

At30daysofagetherewasnosignificant
differenceinsurvivaloffishfedthefourfeedtypes
buttherewasasignificantdifferenceinfishlength
inthefishfedAnemiaversusthosefedtheother

twofeedtypesAt60daysofagetherewasa
significantdifferenceinsurvivalfishmassandfish
lengthinfishfedAnemiaversusthosefishfedthe
othertwodietsParturitionoccurredat5570and
71daysinthethreetanksfedArtemiaNosignsof
embryodevelopmentgravidspotorabdomen
enlargementoccurredintanksfedeithertroutand
salmonstarterorcatfishfeedsduringthestudy
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CMVCAYEARENDCOMMITTEEANDREGIONALREPORTS1991

Thefollowingreportsreflecttheactivitiesof
theregionsstandingcommitteesandadhoc
committeesoftheCaliforniaMosquitoandVector

Theyearwasoneofgreatexcitementand
satisfactionfortheCommittee Theprincipal
achievementwasthecompletionofrecommend
ationsforastatewidecomputerizedinformation
systemformosquitocontrolandtheauthorization
bytheCMVCABoardofDirectorsformonetary
supportovera5yearperiodforthesystemThe
equipmentforthesystemwaspurchasedinlate
1991andanindividualMikeGurneewashiredon
aonequartertimebasistomaintainthesoftware
andinformationdatabasesThissystembecame
operationalonatrialbasisduringthefallwiththe
codenameMosquitoNet

MosquitoNet
EffectiveJanuary 1 1992 MosquitoNet

becameonlineandoperationalona24hourbasis
Telephone9167525484Anupgradehasbeen
orderedtoconfigureitforfoursimultaneoususers
andalsotoallowforitseasyupgradingtoeven
moreusersifdemandmakesitnecessaryPresently
fourtelephonelinesareinstalledThefirstofa
seriesofnewslettersdevotedtoMosquitoNetedited
byCraigDownswasproducedandpassedoutat
theannualconferenceinConcordThesystemwas
alsodemonstratedduringthistimeandaformal
presentationwasmadedescribingthesystem

MichaelJWargo

CMVCAVicePresident

CoachellaValleyMosquitoAbatementDistrict
83733Avenue55

ThermalCalifornia92274

COMPUTERCOMMITTEE

BruceFEldridgeChair
DavidABrownCraigWDownsJackEHazelriggRonaldDKeithBarbaraAKuzusko

MarilynMMilbyFredCRobertsPatrickSTurneyandCharlesETaylorConsultant
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ControlAssociationCMVCAfortheyear1991as
submittedbythechairpersonsofeachcommittee
orrepresentativeofeachregion

NearFuturePlans

DuringthecomingyeartheCommitteewill
concentrateonworkingoutthesmoothfunctioning
oftheSubjectOperatorsSubOpswiththeir
respectivecommitteestoinsurethatthebestand
mostcurrentdataaremaintainedonMosquitoNet
Wewillalsostresstrainingoffirsttimeusersand
furnishingadviceoncomputerpurchasesand
communicationsoftwareinstallationThiswillbe

donethroughthenewsletterandbypresentations
madeatregionalmeetingsanduponrequestatany
districtTheCommitteewillalsohavetoworkout

policiesastowhocanusethesystemShoulditbe
anopensystemorshouldweconfigureitonaneed
toknowbasisTheCommitteewouldappreciate
guidancefromtheBoardofDirectorsonthisissue

MoreDistantFuturePlans

TheCommitteeisworkingwithMrJames
KalinofSimulationLaboratoriestoproducea
graphicalinterfaceforthesystemtobeusedwitha
mouse Aprototypeofthisinterfacewasalso
demonstratedattheconferenceTheCommitteeis

alsoworkingwithMrKalintoobtainventure
capitalneededtoproduceafullyoperational
interfaceWeareespeciallyinterestedinproducing
softwarewhichcanbeusedwithsystemsinother
statesaswellasnationalorganizationssuchasthe



CentersforDiseaseControlwiththeirvectorborne

diseaseinformationsystemThissystemcouldbe
muchmorethananinterfaceandcouldbedevel

opedintoafullblownmosquitocontroloperational
systemwhichcouldincludetrainingmapping
ecologicalsimulationandcommunicationfunctions
WebelievethatCMVCAcouldeventuallymarket
suchaproductandinsodoingcouldsolidifyour
reputationasthenationalleaderinmosquitoabate

BFredBeamsChair
VicBaracosaGlennEBissellThomasABuserDavidGFarleyStanRHustedLeoFKohl

LalSMianJohnRStrohBruceFEldridgeConsultantandMinooBMadonConsultant

TheCommitteehasheldseveralverysuccess
fulandwellattendedregionalcontinuingeducation
programsthisperiodthemostrecentofwhichwas
conductedlastMondayconcurrentwiththeopening
dayofthisconference

CoastalRegionalTrainingCoordinatorStan
Hustedistobecongratulatedforhiseffortsasover
150localvectorcontroltechnicianstookpartina
veryinterestingprogram

Therehavebeenfourcommitteemeetingsin
theyearduringwhichover100continuingeducat
ionCEprogramswerereviewedforcontinuing
educationunitCEUcredit Othercommittee

chargesacteduponin1991wereasfollows

1 Threeofthefiveregionshavethecomputer
izedrecordkeepingprogramonlineandthe
remainingtwoareexpectedtogoonline
shortly

2 Streamlining the continuing education

curriculum willbe more difficult than

originallythoughtduetosomelegalquestions
associatedwithexistingregulations The

Committeerecommendsthatiftheselegal
questions are resolved the following
amendmentsbereviewedbyotherimpacted
organizationsfortheirconcurrencebefore
submissiontotheStateDepartmentofHealth
ServicesforamendmenttoTitle17

Foreachtwoyeartrainingcycle

CONTINUINGEDUCATIONCOMMITTEE
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mentinnovationAfterayearofoperationwewill
probablyprepareanarticleforWingBeats
describingthesystem

Finallywewillwanttothinkaboutobtaining
fastermodemsatsometimeinthefuture

Communicationpresentlyisdeterminedbythe
slowestmodemofeitherthehostcomputerorthe
remotecomputerThehostmodemsarepresently
2400baud

aIncreaserequirementsfrom10to16CEUs
forCategoryAPesticideUse

bEliminatecategoryAIIandincludethat
informationinCategoriesBCandDwithout
aseparaterequirement

cRequire8CEUsforCategoryBMosquito
Control

dRequire8CEUsforCategoryCTerrestrial
InvertebrateVectorControl

eRequire8CEUsforCategoryDVertebrate
VectorControl

fWealsorecommendthatagencyadmin
istrationbeallowedtoconductupto2CEUs
ofinhousetrainingforeachcategoryThis
amountstoatotalof8hours20 ofthe

totalrequirementthatcanbemetinhousefor
afullycertifiedvectorcontroltechnician
Webelievethisproposalifitcanbelegally

implementedthroughTitle17amendmentwill
streamlinetheprogramgiveagencymanagers
moreflexibilityandlatitudeinstafftraining
andstillmaintainprogramqualityasrequested
bythisBoardattheinceptionoftheprogram
severalyearsago

3 TheCommitteedecidednottoacceptregistry
asaprofessionalentomologistARPEinlieu
ofCEUtrainingWefeltthatwhileARPE
requiredtrainingisexcellentitmaynot
parallelthescopeofthecontinuingeducation
trainingrequirementsastheynowexist



4Therehasbeennoreportedprogressonthe
trainingfilmproductionbyChicoState
Universitysincelastreport

TheManagementCommitteehadavery
successfulyearin1991Threeimportantgoalswere
accomplishedduringtheyear1TheCommittee
heldaManagementSeminarforManagersand
Trusteeswhichfocussedonadministrativepolicies
andpractices 2TheCommitteewrotea

RedevelopmentHandbookforDistrictManagers
and 3TheCMVCAResourceDirectorywas
updated

ThePublicationsCommitteefellshortofthe

goalsoutlinedfor1991 Thefollowinglistof
publicationswasintendedtobecompletedduring
1991

1989Proceedings
1990Proceedings
1991Proceedings
IdentificationoftheMosquitoesofCalifornia
FishesinCaliforniaMosquitoControl
CMVCATrusteeReferenceManual
CaliforniaVectorControlTrainingManual

The1989Proceedingsand1990Proceedings
wereindeedpublishedanddistributedThe1991
Proceedingswillbepublishedanddistributedduring
themonthofMarch1992

IdentificationoftheMosquitoesofCalifornia
shouldbecompletedinlateSpringof1992
Extensiverewritingoftheoriginaldocumentwas

MANAGEMENTCOMMITTEE

PUBLICATIONSCOMMITTEE
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5FinallytheAssociationsCECertificationand
Training Guide has been revised and

distributedtoallmemberagencies

GilbertLChalletChair
MitchellJBernsteinLueCaseyDennisDBorondaDavidABrownJamesACamy

ElizabethAClineMajorSDhillonCraigWDownsCarolEvkanhianDavidGFarley
RonaldLMcBrideTheresaStrattonJohnRStrohJamesWandersheid

DavidBWhitesellandCharlesMMyersConsultant

OnegoalleftundoneistheManagement
GuidelinesHandbookwhichwillbeworkedon

duringthenextyear
TheManagementSeminarwasverywell

attendedandenthusiasticallyreceivedItistheplan
oftheCommitteethatasimilarseminarbeheld

yearlyfromnowonwiththesubjectmattervaried
accordingtotheneedsoftheAssociation

PeterBGhormleyChair
JohnCCombsStephenLDursoDonaldAEliasonErnestELuskWesleyRNowell

LindaMSandovalandBruceFEldridgeConsultant

required
FishesinCaliforniaMosquitoControlhasbeen

publishedandwillbedistributedatthe1992
Conference

TherevisionoftheCMVCATrusteeReference
Manualistobedistributedatthe1992Conference

orshortlythereafter
TheCaliforniaVectorControlTrainingManual

hasnotprogressedduringthepastyearduetothe
apparentlackofinterestonthepartofcommittees
oftheCMVCATheEditorofthisdocumenthas

yettoreceiveasinglerevisionofthemanualfrom
therespectivecommittees

TherewritingofthePublicationPoliciesand
InformationforContributorstotheProceedingsofthe
CMVCAandthePoliciesandInformationforthe
EditorProceedingsoftheCMVCAwascompleted
ThesedocumentswillbesubmittedtotheCMVCA

BoardofDirectorsforadoptionduringtheJanuary
meeting



FinallyitistheintentofthePublications
Committeetoaccomplishtwogoalsduring1992
Thefirstistheestablishmentofthenecessary
guidelinestofacilitatethepublishingofpertinent
materialsonatimelybasisThisshouldberealized

TheEntomologySubcommitteewasinitially
givenbutasinglechargefor1991developasystem
fortheexchangeofreferencecollectionarthropods
betweenagencies Whilethegroundworkand
methodsforthatsystemweredevelopednofurther
progresswasmadeonthischargeanditwillhaveto

TheCommitteehadthreespecificchargesin
1991Twodealingwiththegrowingimpactofthe
EndangeredSpeciesActonmosquitoandvector
controlandthethirdwastowriteapositionpaper
ontheAssociationsresponsibilityforwildlifeand
waystoestablishcooperativerelationswithwildlife
andplanningagencies

Thefirsttwochargesquicklygavewayto
addressing wetlands Following committee

meetingsinSanDiegoandFresnoitwasdecided
thattwothingswereneededastatewidepolicyon
wetlandsandregionalcriteriaforwetlandsplanning
andmanagementBynecessitythepolicyissuewas
addressedfirstAtwodayworkshopwashostedby
theFresnoMosquitoandVectorControlDistrict
andinterestedcommitteememberswereinvitedto

ENTOMOLOGYSUBCOMMITTEE
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duringtheJanuarymeetingoftheBoardof
DirectorsSecondlytheeliminationofthebacklog
ofitemsawaitingpublishingOncetheguidelines
areinplaceandwearebackonschedulethetwo
yeareffortwillbecomplete

StephenLDursoChair
JackEHazelriggRonaldDKeithEdwardMagoonRichardPMeyerMarcRPittman

JamesPWebbGlennMYoshimuraLuciaTHuiConsultantCharlesMMeyerConsultant
andMichaelStimmannConsultant

becompletedbynextyearscommittee
Thecommitteedidprogressontwocharges

subsequentlyassignedtoitrevisionofthe
entomologicalchaptersintheCaliforniaVector
ControlTrainingManualandarevisionofthefield
guideforidentifyingthemosquitoesofCalifornia

ENVIRONMENTANDBIOLOGYSUBCOMMITTEE

CharlesHDillChair
RalphTAllsMajorSDhillonAllenRHubbardKeithRKraftEugeneEKauffman
VickiLKramerDavidMandevilleRichardPMeyerThomasMillerLewisERisley

FredCRobertsLarryShawJohnRStrohRobertKWashino
andKennethRTownzenConsultant

attendtohammeroutadraftpolicyFredRoberts
facilitatedthegroupinproducingafirstdraft
Followingareviewofthedraftatthequarterly
BoardofDirectorsmeetinginConcordthe
Committeesetinmotionaseriesofrevisionsthat

producedathirdgenerationdraftthathopefullywill
beadoptedbytheBoardofDirectorsatthe
quarterlymeetingsinApril

NextyearscommitteechairedbyFred
Robertswilltacklethedifficultproblemof
integratingthegeneralstatewidewetlandsguidelines
withthemorespecificregionalguidelinesforuseby
memberagenciesAninitialplanningmeetingwill
beheldattheSacramentoYoloMosquitoand
VectorControlDistrictonFebruary271992at
1000am



CraigWDownsChair
RalphTAllsRobertLCoykendallJeanKovaltchoukVickiLKramerMarcRPittman

RichardTRamseyGaryReynoldsStanAWrightWernerPSchon
andJosephJCechJrConsultant

TheCommitteecompletedtherevisionofthe
publicationFishesinCaliforniaMosquitoControl
Thisupdatedreferenceisbrokendownintothree
majorsectionsTheFishesOperationalTechniques
andAquacultureTechniquesThesectiononThe
Fishesincludesasummaryoneachknownlarviv
orousfishinCaliforniaEachsummaryisbroken
downintoasectiononidentificationnames
distributionlifehistoryandstatusThesectionon
OperationalTechniquesincludessuchtopicsas
aquariaandholdingsystemscaptureequipmentand
methodstransportationequipmentandmethods
anesthetics and chemical transport agents

mosquitofish applications and parasites and

pathogens ThelastsectionAquacultureTech
niquesisbrokendownintoincidentalproduction
extensivecultureandintensiveculture

The Chemical Control Subcommittee

continuedtoreviewandreporttotheAssociation
on the Hazardous Waste Response Plan

requirementsAllmemberdistrictswerepolledas
totheircompliancewiththeserequirementsand
genericplansweresenttodistrictswhoneeded
assistanceinmeetingtheselegislativemandates

TheCommitteeworkedinconjunctionwiththe
LegislativeCommitteetomakeitknownto
regulatorybodiesthehardshipspublichealth
agencieswillfaceifpesticidesarefurtherremoved
fromuse SenateBillSB950requiresall
pesticidemanufacturerstosubmitdatagap
informationandmanymanufacturershaveelected
todropregistrationsforminorusepesticidesrather
thancomplyThiswillbeacontinuingproblem

BIOLOGICALCONTROLSUBCOMMITTEE

CHEMICALCONTROLSUBCOMMITTEE

189

Anexpansivereferenceandliteraturecited
sectionisalsoincludedaswellasappendiceson
recommendedreadingsproductsandservicesand
usefulmathematicalequivalents

TwoissuesofBioBriefsweredistributed

duringtheyear ThefirstinJunecontained
informationonalbinomosquitofishtheuseof
gypsuminpondsandtriploidgrasscarp The

secondissuedinDecembercontainedinformation
onwetlandsregulationsandaquacultureandthe
statusofchemicalsforuseinwarmwaterfish

production
Finallywekeptapprisedoftheregistration

statusandavailabilityLagenidiumgiganteumwhich
mayfmallybeapprovedin1992althoughno
commercialproducerhasbeenidentified

DavidABrownChair
MichaelWAlbumCarolEvkhanianHarmonLClementJerryMDavisWilliamEHazeltine
RonaldDKeithLeoFKohlEdLucchesiSteveMulliganFrankWPelsueDavidBWhitesell

JimWandersheidPerryCoyConsultantEugeneEKauffmanConsultantMirSMullaConsultant
CharlesHSchaeferConsultantMalcolmAThompsonConsultantandBurnellYarickConsultant

andonethatrequirescloseattention
Wealsoworkedonclarificationofpesticide

labelsandhowthesepesticidesmaybeusedin
wetlandsitesCertainpesticideproductshavewhat
appeartobeconflictingstatementsastotheiruse
inoraroundwatersitesforlarvalcontrol We

receivedaletterfromtheRegulatorySectionofthe
CaliforniaDepartmentofFoodandAgriculture
clarifyingtheuseoftheseproductsforlarval
mosquitocontrolasdirectedonthelabelinand
aroundwetlandsitesThisletterhasbeenmade
availabletothememberdistrictswhohave
requestedit

TheCommitteealsoutilizedtheIR4program

tosupportregistrationofpesticidesforminorusein
publichealthprograms TheIR4programwas



contactedconcerningtheusesofbothmalathion
andLagenidiumgiganteumTheCommitteewill
continuetousethisprogramtosupportminoruses
forpublichealthagencies

Workwasalsobegunonthechemicalcontrol
portionsoftheCaliforniaVectorControlTraining
ManualTheCommitteewillcontinuetoseekhelp

WilliamKReisenChair
JamesRCatonArthurEColwellJerryMDavisRonaldDKeithRobertLKennedy

LalSMianMelvinLOldhamAllanRPfuntnerHarveyIScudderRobertAMurrayConsultant
WilliamCReevesConsultantVernReichardConsultantRonRRobertoConsultant

andCharlesWSmithConsultant

ThespecificchargesoftheDiseaseControl
Subcommitteefor1991were

1Reviewthestatewideencephalitisvirus
surveillanceEVSprogramandrecommend
anynecessarychangesifneeded

2 Completetheguidelinesforinteragency
responsetovectorbornediseases

3 Complete epidemiological and control

guidelines for interagency responses to

importedandlocallytransmittedmalaria

Considerableprogresswasmadetowardsthe
completionofourchargesduelargelytotheefforts
oftheCommitteewithexcellentsupportfromthe
Executive Director Research Foundation

CommitteeandseveralbranchesoftheCalifornia
DepartmentofHealthServicesOurprogresson
eachchargemaybesummarizedasfollows

1 ThestatewideEVSprogramin1991
consistedof1020sentinelleghornhens
deployedineachof85flocksthatwerebled
monthlyfromMaytoSeptember November

forseroconversiontoWEEandSLEviruses
and4500poolsofCulexmosquitoestested
forWEEorSLEantigen Budgetary
constraintsontheViralandRickettsial

DiseasesLaboratoryforthe1992mosquito
seasonrequiredthatsomeofthecostfor

DISEASECONTROLSUBCOMMITTEE
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fromtheappropriateauthoritiestoincorporatethe
latesttechnologyavailableintotheupdateofthis
manual

Finallywewillcontinuetosupportand
encouragethedevelopmentofpesticidesboth
chemicalandbiologicalforuseinpublichealth
operations

specimentestingbebornebytheCMVCA
ToprovidethemostsensitiveEVS

systemfortheleastcosttheCommittee
revisedthatstatewidesystembasedonthe
followingassumptionsASentinelchickens
aremoresensitiveindetectinglowlevelviral
activitythanarepoolsofmosquitoes B

Chickenseracosthalfasmuchasmosquito
poolstoprocessinthelaboratory344vs
688andCCulextarsalisCoquillettisthe
primaryamplifyingvectorofbothWEEand
SLEvirusesandtestingcanbelimitedtothis
species

TherevisedEVSprogramrecommended
areductioninsentinelchickenflocksizetoa

standard10hensperflockanincreaseinthe
frequencyofseratestingfrom4weekto2
weekintervalsalengtheningofthesampling
periodinsouthernCaliforniafromAprilto
Novemberandareductioninthenumbersof
mosquitopoolstobetested Althougha
statewideprogramwasrecommendedeach
CMVCAregionmodifiedthisoriginalplanto
suitlocalneedsandresources Program
fundingwassharedbytheCMVCAmember
districtsonapersamplebasis

ResearchwasinitiatedbytheViraland
RickettsialDiseasesLaboratoryandUniversity
ofCaliforniaArbovirusResearchProgramto
developimprovedandcosteffectivemethods
forcollectingandprocessingchickensera



2Afmaldraftoftheinteragencycooperation
guidelinesforplaguewascompletedandwill
besubmittedtotheBoardofDirectorsatthe

April1992meeting Planstoprepare
guidelinesforLymediseasewerehamperedby
thedissolutionofprogramsbytheCDHS

3Themalariaguidelineshavebeenaccepted
bytheCMVCABoardofDirectorsandwillbe

distributedtocollaboratingagenciesin1992

Committeeactivitiesfor1992willemphasize
therevisionofinteragencyguidelinesforarbovirus
surveillanceandcontrol Mostneededarethe

revisionofsurveillancemethodologyandindicators
andtherecommendedresponsesbymosquito
controlagenciestodifferentlevelsofarbovirus
activity

VECTORCONTROLRESEARCHCOMMITTEE

WilliamCHazeleurChair
JamesRCatonArthurEColwellJackEHazelriggVickiLKramer

JohnRStrohandBruceFEldridgeConsultant

Eachcommitteememberevaluatedwritten

researchproposalsinearlyFebruarypriorto
attendingamosquitoresearchconferenceorganized
byDrBruceEldridgeDirectoroftheUniversity
wideMosquitoResearchProgramTheconference
ajointmeetingbetweentheCMVCAVector
ControlResearchCommitteeandtheUniversityof
California Mosquito Research Technical

CommitteewasheldonMarch25and26in
BerkeleyAtthismeetingindividualresearchers
madeoralpresentationsoftheirresearchproposals
andansweredquestions

OnMarch27followingtheverbalpresent
ationsattheMosquitoResearchConferencethe
CMVCAVectorControlResearchCommitteemet

andevaluatedeachresearchproposalandeach
committeememberappliedanumericalratingto
thatproposalTwocriteriarelevancetotheneeds
ofCaliforniamosquitocontrolandpperform
ancerecord wereusedtorateeachresearch

proposalonascaleof1to5with1havingthe
highestvalueand5havingthelowestvalueThe
ratingforrelevancewasbasedonthevalueofthese
proposalsasviewedbyCaliforniamosquitocontrol
Theratingforpastperformanceencompassed
whethertheresearcherpreparedanannualreport
whethertheresearchreportedonintheannual
reportrelatedtotheresearchproposalwhichwas
fundedandwhetherthecommentsmadebythe
CMVCAVectorControlResearchCommitteethe

previousyearweretakenintoconsiderationThe
researcherscollaborationwithmosquitocontrol
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personnelattendanceattheCMVCAconferences
andothermeetingsofmosquitocontrolpeoplein
Californiaaswellaspublicationofpastresults
werealsotakenintoconsiderationforratingthe
researchproposalonperformance Committee

membersratingswerecombinedtoarriveatan
averageratingwithinthe1to5rangeforeach
proposalCommentswerealsopreparedforeach
researchproposal Thecommentsindividual
committeemembersratingsandthecombined
averagenumericalratingswerecompiledintoa
writtenreport

ChairmanHazeleurrepresentedtheCMVCA
attheUniversityofCaliforniaPresidentsAdvisory
CommitteeonMosquitoResearchonApril26at
theUniversityofCaliforniaatDavisTheCMVCA
VectorControlResearchCommitteeswritten

reportwassubmittedandreviewedatthismeeting
todeterminemosquitoresearchfundingforthe
19911992year

Thereweretwentysevenmosquitoresearch
proposalssubmittedforfundinginthe19911992
fiscalyearFundsrequestedfromthetwentyseven
proposalstotaled647221Approximately367000
wasavailableforfundingmosquitoresearchprojects
inthe19911992yearwhichwasasignificant
reductionfromfundsavailableinpreviousyears
Thisreductioninfundingavailableformosquito
researchprojectsresultedinseveralgoodresearch
projectsreceivingverylimitedornofundinginthe
19911992fiscalyear

ThechairmanoftheResearchCommitteealso



servesontheBoardofDirectorsoftheCMVCA

ResearchFoundationastheResearchCommittee
oftheCMVCAischargedwiththeresponsibilityto
advise that Board on all projects and

expendituresoftheFoundation Thisadvisory
capacityrecognizedthattheResearchCommitteeis
composedofrepresentativesfromeachregionin
theCMVCAandthatthecommitteememberswere

responsibletobebothcurrentintheneedsof
Californiamosquitocontrolandtoevaluate
researchproposals

PresidentBeesleychosetoutilizeanAdHoc
FoundationCommitteetoassesstheneedsforand

recommendchangestotheencephalitissurveillance

During1991theCommitteeaddressedfivespecific
chargesasrequestedbythePresident

1TheTrusteeReferenceManualwasrevised
with input solicited from the Trustee

CorporateBoardandtheCMVCARegions
Themanualistobeproducedinan812X
11looseleafformatanddistributedatthe

1992Conferenceorshortlythereafter

2With input from the membership a

recommendationwasmadetoamendthe

TrusteeBylawstoreflectthechangesinthe
titlesoftheChairmanandViceChairmanto
PresidentandVicePresidentRecommend

ationswerealsomadetomodifytheCorporate
BylawstoclarifythestatusofAssociate
Membersandthedefinitionofthosepersons
allowedtoserveasRegionalRepresentatives

WAYSANDMEANSCOMMITTEE

program including costs memoranda of

understandingservicefeesetc Althoughthe
chairmanoftheResearchCommitteewasa

memberoftheAdHocCommitteetheResearch
Committeewhichwasresponsiblefortechnical
guidancewasleftoutofthisprocessThesame
wastrueoftheevaluationandrecommendationof

thenewchickenbleedingprotocolandthegranting
ofresearchfundsfromtheFoundation

Itisstronglyrecommendedthatinthefuture
needlessduplicationoverlapandconfusionbe
avoidedbynotcharginganadhoccommitteeto
fulfilltheexistingchargesofastandingcommittee
oftheAssociation

AllanRPfuntnerChair
DennisDBeebeLueCaseyGilbertLChalletElizabethAClineCharlesPHansen

NormanFHauretWilliamCHazeleurJDonLaysonHerbertJMarshGrantWMcCombs
andDonaldAEliasonConsultant
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3AfterdiscussionwiththevariousRegionsthe
Committeerecommendedthatthecurrent

methodofregionalrepresentationberetained

4AgainwithinputfromtheRegionsitwas
suggestedthatthecurrentstructureofthe
variousCMVCAcommitteesberetained

5UponreviewingtheCMVCAofficepolicies
theCommitteedeterminedthatthepersonnel
policyandrelateditemsshouldbeexamined
bylegalcounsel Policiesrelatedtooffice

procedures will be discussedwith the

CommitteewhenpresentedbytheExecutive
Director Toaddresscertainlegalrequire
mentstheCommitteetenderedaresolutionto
theBoardofDirectorsdesignatingthe
ExecutiveDirectorastheCMVCACorporate
Secretary



VECTORCONTROLFOUNDATIONADHOCCOMMITTEE

JerryMDavisChair
DennisDBeebeGilbertLChalletDavidGFarleyWilliamCHazeleurEarlWMortenson

andDonaldAEliasonConsultant

TheCommitteechargesfor1991andthe
determinationsandoractionstakenoneachone
wereasfollows

1 Review the articles ofincorporation
recommendanychangesifneededbythefall
BoardofDirectorsmeeting

TheCommitteereviewedthearticlesof

incorporationandfoundthatnochangeswere
requiredatthistime

2 Recommendtermsandconditionsifanyto
beappliedtoresearchgrants

TheCommitteeisworkingonthesecond
draftoftheCMVCAResearchFundingPolicy
TheCommitteeanticipatesapprovalofthe
policyattheApril1992meetingofthe
CMVCABoardofDirectors

3 Reviewwhetherornotthisfundisthe

appropriatemechanismtofundthestatewide
viralsurveillancelaboratory

TheCommitteefoundthattheCMVCA

TheNorthernSanJoaquinValleyRegionmet
onmanyoccasionsduringthe1991calendaryear
Thefollowingaremajoritemsdiscussedand
concernsoftheRegionexpressed

ContinuingEducation
TheRegionapprovedatwoyearcontinuing

educationprogramforthesecondcycle The

Regionwillconductonedaytrainingprogramsin
thefallandspringofeachyear

Thereisconcernoverthelackofasystemto
trackcertificatedemployeesTheRegionbelieves
feesformaintenanceofthesystemshouldbepaid
byallindividualswhoarecertifiedThetrackingof
continuingeducationunitsisanotherareathe

JerryMDavisRegionalRepresentative
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ResearchFoundationistheappropriateagencyto
providefundingandoversightforthestatewide
encephalitissurveillanceprogramTheCommittee
presentedthe1992StatewideMosquitoBorne
EncephalitisSurveillanceProgramandproposed
adoptionofstandbyservicefeefor1992to
properlyfundtheprogramtotheCMVCABoardof
DirectorsattheDecembermeetingThestatewide
programandproposedstandbyservicefeewere
approvedbytheBoardatthattime

TheChairmanappreciatestheworkdoneby
allCommitteemembersAlsospecialappreciation
goestoBillReisenDiseaseControlSubcommittee
ChairmanandmembersoftheDiseaseControl
Subcommitteefor developingbases for the

statewideMosquitoBorneEncephalitisSurveillance
ProgramCMVCAExecutiveDirectorDonEliason
forhiseffortsindevelopingthestatewideplanand
providinginputfordevelopingthefoundationpolicy
regardingrequestforresearchfundingandBruce
EldridgeforhiseffortsindraftingtheCMVCA
ResearchFoundationFundingPolicy

NORTHERNSANJOAQUINVALLEYREGION

Regionwouldliketoseeclearedup Oncea

systemisapprovedeveryonecanusethesame
system

FundingforStatewideEncephalitisProgram
Asaresultoftheshortfallinfundsforthe

VRDLtheRegionmetanddevelopedasurveill
ancenetworktoreduceoverlapandimprove
sensitivityoftheexistingsystem

Wetlands

TheRegionhasbeenaffectedbythe
developmentofwetlandsThereismuchconcern
withintheRegionasadequatemosquitocontrolin
wetlandsisdifficulttoachieveTheRegionbelieves



thattheCMVCAshoulddevelopastatewidepolicy
onwetlandsthatsupportsthemembership

ParticipationofDepartmentofHealthServices
EnvironmentalManagementBranch

TheRegionisconcernedaboutthelossof
servicesthattheDistrictstraditionallyreceivefrom
theEMBPrioritiesneedtobesetandfunding
providedforservicesthemembershipfeelsare
necessary

ElectionofRegionalRepresentativeandAlternate
TheRegionelectedJerryMDavisManager

ofTurlockMADasRegionalrepresentativeand
AllenInmanManagerofMercedCountyMAD
asalternatefor1992

During1991theRegionmetfourtimes228
58729and114Themostimportantitemsof
discussionwereasfollows

1 TheprosandconsofVCJPACMVCA
jointmembership

2 The status of the various insurance

coveragesprovidedbytheVCJPAandthe
rebatesenjoyedbymostagencies

3 ChangestotheTrusteeandCorporate
BylawsandtherevisionoftheTrustee
Manual

4TheproblemswiththeStatebudgetandits
effectsuponEMB

5rAfundingmechanismfortheVRDLto
allowadequateEVSactivities

SOUTHERNCALIFORNIAREGION

AllanRPfuntnerRegionalRepresentative
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CMVCAResearchFoundationPolicyforResearch
Funding

Assourcesoffundingforresearchdryupthe
RegionbelievesthatDistrictswillhavetofund
researchprojectsiftheywanttheresearchdone
Thesettlingofprojectprioritiesandfunding
mechanismsneedtobeinplacethiscomingyear

RedevelopmentAgencies
Duringthislastyeareverydistrictintheregion

wasaffectedbyredevelopmentagencyprojects
TheRegionwouldliketoseestandardssetinthe
futurefordeterminingfinancialburdenand
detrimentGuidelinesneedtoestablishedthrough
theCMVCA

6Theinceptionofaregionalapproachto
PublicEducationandtheproductionof
genericpamphletsandcablereadyvideo
tapes

7ThenominationofNormHauretofLA

County West MAD for Honorary
Membership

8TheselectionofBillBoyntonofOrange
CountyVCDasTrusteeRepresentativefor
1992andWayneStringerofWestValley
VCDasalternate

9 TheselectionofMajorDhillonofNorthwest
MADasRegionalRepresentativefor1992
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MOSQUITONET ANEWSTATEWIDECOMPUTERINFORMATIONSYSTEM

Introduction

StartinginJanuary1992mosquitocontrol
professionalsandothersinterestedinthebiology
andcontrolofmosquitoesinCaliforniacandialinto
anewstatewidecomputerinformationsystem
Althoughthesystemwilloperatein1992withfairly
modestcapabilitiesweexpectthesystemtoexpand
itsscopeandusefulnessextensivelyintheyears
aheadThesystemwillbedemonstratedthroughout
thisconference

TheCMVCAComputerApplicationsCommit
teewasfirstappointedin1988todesignand
implementastatewidecomputerizedinformation
systemformosquitoabatementagenciestheState
DepartmentofHealthServicesandtheUniversity
ofCaliforniaTheCommitteeprovidedCMVCA
withitsrecommendationsin1990Inlate1991the
CMVCABoardofDirectorsauthorizedtheexpend
itureoffundstopurchaseahostcomputerand
softwareandforthecontinuedmaintenanceofthe
system Theequipmentandsoftwarehasbeen
obtainedandaUCgraduatestudentMichael
Gurneehasbeenhiredonaquartertimebasisto
maintainthesystemThesystemhasbeencoined
MosquitoNet

Hardware

ThehostcomputerisaZeos8048633
microcomputerwith8MBofmemoryanda210
MBharddisk Presentlytwo2400baudEverex
modemsareinstalledFourdedicatedvoicequality
telephonelineshavebeeninstalledandare
hardwiredtothemodemsThetelephonelines
havesearchingcapabilitysothatifthefirstnumber
isbusythesystemautomaticallytriesthesecond
numberandsoon

Software

MosquitoNetisoperatedasamodified
bulletinboardusingtheGallacticomMajorBBS

BruceFEldridge

DepartmentofEntomology
UniversityofCalifornia

375BriggsHall
DavisCalifornia95616
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Initiallyatwouserversionisbeingusedbutsoon
thesoftwarewillbeupgradedtoafouruserversion
totakefulladvantageofthefourtelephonelines
Thepresentconfigurationofthesoftwareiswhatis
calledplainvanillainthecomputerbusinessie
withoutembellishmentorenhancedmenus As

suchitmaybeaccessedfromanytypeof
microcomputerinthefieldusingamodemupto
2400baudandsometypeofcommunication
softwareWeuseProCommbuttherearemany
otherprogramswhichwillworkjustaswellWhen
theMosquitoNetnumberiscalled9167525484
aninitialscreenappearsandnewusersareaskedto
selectauseridentificationandapasswordIfMike
GurneethesystemoperatorSYSOPrecognizes
thecallerassomeoneassociatedwithmosquito
controlhewillassignusercredits

AfterbeingrecognizedbytheSYSOPusers
haveaccesstosevensubjectareas Theseare

NewssysteminformationChemicalinformation
ofpublichealthpesticidesDiseasevectorborne
diseaseinformationLawspendinglegislation
Researchinformationonresearchonmosquitoes
andresearchersandSpeciesendangeredspecies
information

Eachofthesevensubjectareasismaintained
bysubjectareamanagersSUBOPwhohave
connectionwithanappropriateCMVCAcommittee
toinsurethattheinformationcontainedinthe

systemiskeptcurrentAsanexampleDaveBrown
isSubOpforChemicalandisalsoChairmanof
theChemicalControlCommitteeDonEliasonis

SubOpfortheLawssubjectareaandplaces
legislativedigestsobtainedperiodicallyfromMr
RalphHeimCMVCALegislativeAnalysisinthe
Lawssubjectarea

Inadditiontothesubjectareasanyusermay
leavemessagesandfilestoanyotheruseronthe
systemIhavealreadysentalongmanuscripttoa
coworkerviathisroutewithoutanydifficulties



GraphicalFrontEnd
TheComputerCommitteeisworkingwithMr

JamesKalinofSimulationLaboratoriesConcord
Californiatoproduceagraphicalfrontendforthe
systemwhichwillpresenttheuserwithacolorful
graphicinterfaceusablewithamouse The

interfaceusesanofficeasametaphorandwill
makeitunnecessarytodealwiththecharacter
basedinterfaceofthebulletinboardsoftwareatall

Wewilldemonstratealimitedcapabilityinterface
whichrunsunderMicrosoftWindowsversion30at
thisconference ForanyonewithanMSDOS
computerwhichcanrunWindowsIrecommend
useofthegraphicalinterfaceespeciallyifusersin
yourorganizationsdonothaveextensivecomputer
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experience Youwillbeabletouseallofthe

systemsfeaturesandinadditionwillhavesome
featuressuchaskeywordsearchingnotavailable
onthecharacterbasedversionWehopetoobtain
grantfundingtodevelopanevenbetterinterface
whichwillhaveadvancedfeaturessuchascomput
erizedmappingreportgenerationanddatabase
searching

Althoughthesystemshouldgetbetterintime
Ihopeyouwillagreethateveninitspresentform
thereisalotofusefulinformationavailableonthe

systemTheComputerCommitteestandsreadyto
helpwithanyquestionsabouthardwareorsoftware
youmighthaveandiscommittedtomakingthe
systemusableandusefulTryit youlllikeit
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TheCaliforniaMosquitoandVectorControl
AssociationCMVCAhasbeenattemptingto
developlongrangeplanninggoalsforsometime
DuringthepastthreeyearsseveralBoardand
ExecutiveCommitteemeetingshaveaddressedlong
rangeplanningmostnotablytheretreatat
GranlibakkenheldOctober23251989andthe
BoardofDirectorsworkshopinSacramentoon
June251991TheFiveYearPlanisasummaryof
thesemeetingsandisintendedtoprovidea
frameworkformoreeffectiveBoarddirectionand

actionTheplanhasfourcomponentsasfollows

ANNUALWORKSHOPS

Twoeventsin1991reinforcedtheneedfor

annualworkshopsbytheAssociationtheBoardof
Directors retreat in Sacramento and the

managementworkshopinSantaRosa The

Sacramentoretreatfocusedonthemanyissues
impactingourAssociationanditsmemberagencies
Fourareasofconcernwerediscussed1howthe
BoardofDirectorsshouldconductbusiness2
howtobestinteractwithprofessionalaffiliations
such as the University of California the

EnvironmentalBranchoftheCaliforniaState

DepartmentofHealthServicesandtheDirectors
ofEnvironmentalHealth3settingannualgoals
andperiodicallyreviewingissuesandprioritiesand
4havinganannualworkshopfortheBoardof
Directorsshortlyaftertheconferencetomaintain
continuityfromonepresidencytothenext

ThemanagementworkshopinSantaRosawas
opentoallmemberagenciesemployeesand
trusteesThefocuswasonhowtoconductopen
meetingsandmanagepublicagenciesTopicsof
discussionincluded1thegeneralresponsibilities
anddutiesoftrustees2developingpolicies3
establishing goals and objectives 4board
managementrelations5personnelmanagement
6fmancemanagementand7publicrelations

THEFIVEYEARPLANFORTHECMVCA

CharlesBeesley

PresidentCaliforniaMosquitoandVectorControlAssociation
ContraCostaMosquitoAbatementDistrict

155MasonCircle

ConcordCalifornia94520

197

Thelistofpotentialsubjectsforfutureworkshops
issignificantandisexpectedtogrowwiththe
everchangingpoliticalclimateinCaliforniaThe
Associationstronglysupportscontinuedworkshops
ofthiskindtostayabreastofissues

FINANCIALPLANNING

Pastbudgetactivitieshavefocusedsolelyon
twofacetsofbudgetingdeterminingwhetherthe
currentbudgetexpendituresfallwithinadopted
limitsanddevelopingnextyearsbudget While

theAssociationhasbuiltupreservesthereareno
policiesandobjectivesforhowreservesshouldbe
spentandhowmuchshouldbesavedStartingin
1992 the annual budget now includes an

unappropriatedreservetobesetasideforreserve
buildupApprovalforexpenditureswillrequirea
fourfifthsvoteofthefullboardNeverthelessit
willtakea10annualsetasidetoattaina100

reservefundby1996Fig1 Butasthe

Associationexpandsitsdutiesandcomplexityof
operationstherewillbeincreasedcostsof
operationwhichwillunderminethevalueofthese
reservefundsTooffsetthisproblemweshould
havebudgetforecastswhichshowtheimpactofany
changestorevenuesexpensesandreservesThis
willprovideincomingpresidentswiththenecessary
informationtomakerealisticgoalswithoutcreating
deficitsFurthermoreitwillprovideafinancial
frameworkfortheExecutiveDirectortouseasa

management tool to successfully direct the

Associationovertime

FOUNDATIONACTIVITIES

Surveillance

TheCMVCADiseaseControlandAdHoc

VectorControlFoundationCommitteeshave

developedaStatewideViralSurveillancePlanwhich
requiresaminimalamountoffundingestimatedto
be53000fortheCMVCAin1992whichisa
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Figure1FiveyearCMVCAbudgetandreservesaccumulationprojectionsattwolevelsofsaving

payasyougo approach requiring annual

commitmentsbyagenciesbeforethevectorseason
startsThissurveillancefundwillprobablyincrease
graduallyoverthenextfiveyearsasagenciesgain
confidence in the Foundation andmember

participationincreasesThemajorproblemyetto
beresolvediswhetherornotcostsshouldbethe

sameformemberandnonmemberagencies

ResearchProposals
OneoftheFoundationsgoalsistoreview

approveandfundresearchproposalsofinterestto
theCMVCAInordertodothisconsistentlyand
effectivelyapolicyshouldbeadoptedregarding
requestsforresearchfunding Forexample
proposalscouldbesenttotheExecutiveDirector
whowouldthenforwardthemtotheVector

ResearchCommitteeVRCfortheirreviewand
approval TheVRCwouldthenmakea

recommendationtotheBoardofDirectorsofthe

FoundationOnceapprovedfundswouldthenbe
solicitedfromcorporateorothermembersWithin
fiveyearstheFoundationsbudgetcouldveryeasily
doublenotfromcostincreasesbutfromincreased
participationasagenciesgainconfidenceinthe
program
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ASSOCIATIONSROLE

SupportServices
AttheSacramentoworkshopitwasevident

thatsupportagenciessuchastheStateDepartment
ofHealthEnvironmentalManagementBranch
EMBandUniversityofCaliforniaUniversity
areunderseverefmancialpressuresTodatethe
Universityhasbeenabletomakeadjustmentsand
continuetoprovidemosquitoresearchfundsThis
isnottrueoftheEMBItisveryapparenttheir
roleisbeingseverelycurtailedasfieldbiologist
positionscontinuetobecutfromtheprogramThe
Associationrespondedbyfillingsomeofthesegaps
mostnotablybycreatingtheCMVCAFoundation
for statewide viral surveillance which was

historicallyafunctionofEMB Ifthesecutsin

servicecontinuetheAssociationmustdecidejust
howmanyoftheEMBfunctionsitmaywishto
provideIfwedecidetoreplacetheselostservices
newprogramswouldneedtobeimplemented
whichmayincludeexpansionofthecurrent
CMVCAcommitteeduties Otherwisethese
statewideEMBserviceswillprobablydisappearand
theirabsenceseverelyfeltwhenthenextvector
bornecrisisoccurs



DirectServices

PublicAwareness InthepasttheEMB
providedstatewidepublicrelationsandfunding
subventioncoordinationwhenvectorborne
outbreaksoccurredWiththecutsinEMB

serviceswecannolongerdependontheir
helpAtthesametimetheAssociationdoes
nothaveastatewidecommunicationsprogram
oreducationplanOutbreaksofvectorborne
diseasesatthelocallevelarenotcoordinated
statewide through the Association and

corporatemembersoftenlearnaboutthese
outbreakstoolateforeffectiveprogram
adjustments Byhavingdirectparticipation
andinvolvementoftheExecutiveDirector
informationcouldbequicklydisseminatedto
corporatemembersfortheirindividualor
regionaluse Beforeinitiatingthistypeof
coordinationtheAssociationshoulddetermine
whatpublicrelationsormanagementrolethe
ExecutiveDirectorshouldperformintheevent
ofavectorborneoutbreak

LegislationContactwithlocalstateandfederal
lawmakersisincreasinglyimportanttoour
survivalforlegislationaffectsourabilitiesto
conductbusiness TheAssociationthrough
theTrusteeCorporateBoardhasdevelopeda
basiclegislativenetworkwhichisalistof
legislators that the Executive Director

PresidentchairpersonoftheLegislative
Committeeandtrusteesmaycontactinthe
eventproposedlegislationrequiresactionon
ourpartHoweverthisisjustonefacetof
ouroverallresponseprocessTheAssociation
alsoreliesheavilyoncommitteereviewof
legislativebillsinvolvementbytheExecutive
Directorandmostimportantlyprofessional
legislativeadvocacyThenextfewyearswill
seeacontinuedproliferationofnewbills
affectingpublicagencyfmancingpesticide
usageandregionalgovernment tonamea

fewwhichwillrequirecontinuedvigilanceby
theAssociationtoensurevectorcontrol

agencieshavelegislativeinputOtherwisethe
stateandfederalgovernmentswillcontinueto
draftandpasslegislationthatoverlooksvector
control TheAssociationcannowmonitor

legislativebillsthroughacomputertelephone
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linktoMosquitoNet at theUniversityof
CaliforniaDavis Thisshouldexpediteour
responsecapabilitiestolegislativechanges The

ExecutiveDirectorinconjunctionwiththeBoardof
DirectorsandtheTrusteeNetworkshouldprovide
theleadroleinrepresentingourpoliciesand
positionpaperswithstateandfederallegislatorsand
professionalaffiliations

ProfessionalAffiliations

TheAssociationinteractswithtwosister
associationsTheCaliforniaConferenceofLocal

HealthOfficersCCLHOandtheCalifornia
DirectorsofEnvironmentHealthCDEHThe
BoardofDirectorshashistoricallyappointedtwo
membersoftheAssociationasrepresentativesand
hasalsoreliedontheEMBtoreviewandinfluence
the development of policies within these

organizationsWiththeprobablelossofEMBs
supporttheseliaisonsarenowthreatenedThe
ExecutiveDirectorcanbestfillthisroleforthe

AssociationandhasbeenappointedbytheBoardof
Directorstobeourofficialrepresentative

SUMMARY

TheAssociationisconcernedwithawidearray
ofpublicpolicyissuesandisresponsiblefor
coordinatingmanystatewideactivities Tokeep
abreast of issues we should have annual

management workshops for the general
membershipaswellasanannualretreatforthe
BoardofDirectorstoreviewcurrentissues
establish priorities and reaffirm fiveyear
commitments We needtoestablishfund

managementpoliciesandfiveyearbudgetgoalsto
effectivelymanageourresourcesandensure
adequatereservebuildup TheFoundations

influencewillcontinuetogrowasagencyconfidence
andparticipationimproveasexemplifiedbythe
development of a Statewide Encephalitis
SurveillancePlanThecombinationoftheseevents

willresultinamoredynamicroleforthe
Associationanditsmembersrequiringgreater
participationandcoordination OurExecutive

Directorwillbethekeypersontocoordinatethese
manyeventsrepresentusprofessionallyand
manageourAssociationWeneedtogivehimour
fullsupportandcommitmentasweforgeaheadfor
thenextfiveyearsandbeyond
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EXECUTIVEDIRECTORSANNUALREPORTFOR1991

MuchworkwasaccomplishedbytheCalifornia
Mosquito and Vector Control Association

CMVCAduring1991undertheleadershipof
PresidentChuckBeesleyandtheveryactive
participationofcommitteemembersandothersin
committeeactivitiesMuchoftheprogressduring
1991wasmadepossiblebythedecisionsand
commitmentsmadebytheAssociationinprevious
years especiallyfrom the 1989 retreat at

Granlibakken Thisreportonlybrieflyoutlines
someoftheaccomplishments

AfulltimeExecutiveDirectorwasemployed
andcameondutyonJanuary41991Thehelp
andassistanceprovidedduringthetransitionby
formerExecutiveDirectorJohnCombsisgreatly
appreciatedTheCMVCAisacomplexorgani
zationattemptingtodealwithaneverincreasing
numberoftechnicalandlegalchallengesfacedby
itsmemberagenciesJohnswealthofhistorical
knowledgeandperspectiveandhispoliticalinsight
haveservedtheAssociationwellandhiswillingness
toassistinthetransitionhasbeeninvaluable

Thebeginningsofastatewidecomputer
informationnetworkMosquitoNetwasinitiatedby
BruceEldridgeandhisComputerCommittee
followingthepurchaseofacomputerandits
installationatUCDavis Developmentofthe
networkwillprovidetheopportunityforimproved
exchangeofinformationandinteractioninmany
areasofCMVCAandmemberactivities

Someimprovementsweremadeincoordin
ationoftheeffortsoftheLegislativeCommittee
andthoseofourlobbyistRalphHeimCommittee
ChairBillHazeltineandExecutiveDirectorDon

Eliasonworkedongroupinglegislativebillsof
possibleinteresttotheCMVCAintodifferent
categoriesbeforetheywereassignedtocommittee
membersforinitialreviewandcommentsAform

wasdevelopedforusebythecommitteemembers
inprovidingRalphwiththeAssociationsposition

DonaldAEliason

ExecutiveDirector

CaliforniaMosquitoandVectorControlAssociation
197OttoCircle

SacramentoCalifornia95822
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oneachbillalongwithourreasonsfortakingthat
positionAlthoughthesystemwasfarfromperfect
itdidhelptoorganizeeffortsandRalphindicated
thattherewasimprovedinputfromtheAssociation

AlsoimportanttotheAssociationslegislative
effortswasthedevelopmentofalistofdistrict
trusteeswhohavecontactswithstatelegislatorsIn
practiceoneormoretrusteesonthelistare
contactedintheeventhelpisneededonabillof
importancetotheCMVCAwhichisbeingheardby
astatelegislaturecommittee Theonlytrustees
calledarethosewhohavepreviouslyindicatedthey
havecontactswithlegislatorsonthecommittee
hearingthebill

TheAssociationappearstobeingood
financialheath Theamountofunappropriated
reservesincreasedfrom206214onJanuary1
1991to221667onDecember311991There
were49CorporateMembersattheendoftheyear
andthenumberofAssociateMembersgrewfrom
93in1990to172in1991WhilethenewAssociate

Memberswerecertainlywelcometheincreasein
numberswasnot entirelybeneficialtothe
AssociationsinceAssociateMemberduesareonly
30peryearwhilethecostofthepublicationsand
mailingstheyreceivethroughouttheyearisnearly
doublethatamountAnadjustmentofduesandor
benefitsshouldbeconsidered

TheAnnualConferenceinSacramentoin

January1990wasthelargesteverwithatotalof
440registeredparticipantsDuringtheyearthere
wasalsogoodparticipationinothermeetingsIn
additiontothequarterlymeetingsinFresno
MontereyandConcordwhichwerewellattended
aworkshoponPublicHealthEmergencyExemption
undertheEndangeredSpeciesActwasheldin
Sacramentoandamanagementworkshopwasheld
inRohnertPark

TheAnnualConferenceendingtheCMVCA
1991calendaryearwasheldinConcordinJanuary



1992with363registrantsattending
Committeemeetingscheduleswerecarefully

scheduledbyVicePresidentMikeWargotoprovide
theleastpossibleconflictforcommitteemembers
whoservedonmorethanonecommitteeAlso
arrangementsweremadetoprovidemeetingrooms
withadequatespaceforcommitteemembersaswell
asotherswhowereinterestedincommittee
activitiesMostcommitteemeetingswereverywell
attendedInsomecasestheamountofdiscussion
madeitdifficulttocompletebusinessintheallotted
time

Publicationsin1991includedtheProceedings
andPapersfor1990and1991FishesinCalifornia
MosquitoControlabrochureentitledLyme
DiseaseinCaliforniathatwasprovidedbythe
SantaClaraCountyVCDandthe1992Yearbook
Thisconsiderableachievementwasduetothe
diligenteffortsofmanyindividualsincluding Peter

GhormleyandhisPublicationsCommitteeCraig
DownsandhisBiologicalControlSubcommittee
andespeciallythehardworkanddedication of

StephenDursoGlenYoshimuraandLinda
Sandoval

During1991theencephalitissurveillance
effortwasdependentondonationsfromasmall
numberofmemberdistrictsAsanalternativeto
thisunpredictablefundingmethodapayasyougo
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planwasdevelopedandapprovedforfutureyears
whichinvolvesallparticipatingmembersandnon
memberssigningamemorandumofunderstanding
inwhichtheyagreetopayforsupportofthe
laboratoryworkinproportiontothenumberof
samplestheyplantosubmitduringthecomingyear
Thisshouldprovideapredictablesourceoffunds
fortheStateofCaliforniasViralandRickettsial
DiseasesLaboratoryVRDLwhichwillallowthem
toplanforandprovidetrainedworkerswhenthey
areneededJerryDavisandhisVectorControl
FoundationAdHocCommitteedeservecreditfor
theirdedicatedeffortsinaccomplishingthistask

TheBoardofDirectorsheldanimportant
retreatinSacramentoonJune25261991 In

additiontotheBoardmembersCMVCATreasurer
AlanHubbardaswellasBruceEldridgeUC
Director of Mosquito Research and Don

WomeldorfEnvironmentalManagementBranch
ChiefalsoparticipatedintheretreatThegroup
developedaconceptualframeworkforthefuture in

theformofaFiveYearPlanIncludedinthisplan
wasagoaltoachievefinancialreservesequalto
100ofannualbudgetinfiveyears The

importanceoftheGranlibakkenretreatin1989 was

discussedandformedabackgroundforthe1991
retreat



WILLIAMCREEVESNEWINVESTIGATORAWARD

TheWilliamCReevesNewInvestigatorAwardisgivenannuallybytheCal
iforniaMosquitoandVectorControlAssociationinhonorofthelongand
productivescientificcareerofDrWilliamCReevesProfessorEmeritus
SchoolofPublicHealthUniversityofCaliforniaatBerkeley

Theawardispresentedtotheoutstandingresearchpaperdeliveredbyanew
investigatorbasedonqualityofthestudythewrittenreportandpresenta
tionattheannualconference

DaroldPBatzerwastherecipientofthe1992awardatthe60thAnnual
ConferenceheldinConcordTheotherfinalistwasMichaelAGurnee
Thetwofinalistspapersareprintedonpages202210

PreviousWilliamCReevesNewInvestigatorAwardWinners

1991DavidRMercer

1990GaryNFritz
1989TrulsJensen

1988VickiLKramer
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1992WINNER

WILLIAMC REEVES NEWINVESTIGATORAWARD

RECOMMENDATIONSFORMANAGINGWETLANDSTO

CONCURRENTLYACHIEVEWATERFOWLHABITATENHANCEMENT

ANDMOSQUITOCONTROL

DaroldPBatzerandVincentHResh

Introduction

Californiawetlandsthataremanagedto
benefitwaterfowlcanunfortunatelyalsobesources
ofmosquitobreedingGarciaandDesRochers
1984Howevertheuseofpesticidesorhabitat
manipulationsthattargetmosquitopopulationsis
oftendiscouragedbywildlifeofficialsbecausethey
are concerned that these techniques may

inadvertentlyharmwildlife
Thereforeratherthandevelopingnewwetland

managementtechniquestocontrolmosquitoesour
projecthasinvestigatedhowthewaterlevel
manipulationsBatzerandResh1992aandplant
covermanagementtechniquesBatzerandResh
19911992a1992bwhicharealreadyusedby
wildlifeofficialstoenhancewaterfowlhabitat

qualitycanalsobeusedtocontrolmosquitoes
Invertebratesareimportantasproteinrich

foodresourcesforCaliforniawaterfowlasthey
prepareformigrationandreproductionConnelly

DepartmentofEntomologicalSciences
201WellmanHall

UniversityofCalifornia
BerkeleyCalifornia94720

ABSTRACT

Reviewedareresultsofexperimentsthatexaminedresponsesofinvertebratepopulations
tothemanagementofwaterdepthsandvegetativecoverinSuisunMarshSolanoCounty
CaliforniaThemanipulationsthatprovidedtheopenwatertoemergentplantcoverratios
preferredbywaterfowlfurtherenhancedwaterfowlhabitatsbyincreasingdensitiesofthe
invertebratesimportantinwaterfowldietsThesemanipulationsconcurrentlyreduceddensities
orhabitatavailabilityformosquitoes

202

andChesemore1980EulissandGrodhaus1987
Miller1987 Thereforewealsoexamined
responsesofthese invertebrates towetland

managementTherelativedensitiesofthesespecies
willinfluencethequalityofwetlandsaswaterfowl
habitat

StudyArea
Allexperimentsreviewedinthispaperwere

conductedinwetlandsofGrizzlyIslandWildlife
AreaGIWAinSuisunMarshSolanoCounty
MostwetlandsatSuisunMarshareseasonally
floodedfromautumnthroughearlyspringto
providehabitatforoverwinteringwaterfowlThe
pestiferousmosquitospeciesthatareabundantin
thebrackishwetlandsofSuisunMarshinclude

AedesmelanimonDyarAedesdorsalisMeigen
CulextarsalisCoquillettandCulisetainornata
WillistonTheinvertebratesofSuisunMarshthat
areimportantindietsoflocaldabblingducks
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includechironomidmidgesDipteraOstracoda
Amphipoda hydrophilidanddytiscid beetles

Coleoptera and corixid water boatmen

HemipteraFig1

WetlandManagementTechniques
InfluenceofManipulatingWaterDepthsonWater
fowlHabitatQualityandMosquitoPopulations

Ourexperimentsindicatethatmanipulating
waterdepthscaninfluencewaterfowlhabitatquality
andCsinomatamosquitopopulationsBatzerand
Resh1992aThreedepths2040and60cm
wereprovidedinaseriesofexperimentalpondsat
GIWAfordetailsofpondsseeBatzerandResh
1988Ofthesethreedepths20cmdepthshad1
theleastamountofopenwater25 availableto

waterfowlinthedensestandsofemergent
pickleweed2thelowestdensitiesofepiphytic
midgelarvaeCricotopussylvestrisandwater
boatmenTrichocorixaverticalisbothwaterfowl
fooditemsand3thehighestdensitiesofCs
inomatalarvaeBatzerandResh1992aFig2

Incontrast60cmdepthshad1themost
about75 openwateravailabletowaterfowl2
thehighestdensitiesofwaterboatmenandmidges
and3thelowestdensitiesofmosquitoesFig2
BatzerandResh1992aHowever60cmdepth
habitatsshouldbedrawndownslowlyinlate
FebruaryorMarchinordertoprovideaccessfor
duckstobenthicinvertebrates

203

0

Figure1Insectsandcrustaceansfoundinesophagealcontentsof25dabblingducks19mallardsand
6greenwingedtealscollectedfromGIWAwetlandsbyCalifDeptFishandGameemployeesduring
thewintersof1989and1990

Thusforwetlandswiththickvegetation
floodingtodeepdepthsmaybeamanagement
optionthatyieldshighqualitywaterfowlhabitatand
lownumbersofCsinomatamosquitoesPerhaps
wetlandswithsevereCsinomataproblemsorthose
nearhumanpopulationcentersshouldbeprioritized
tobeamongthesubsetofhabitatsfloodedto
deeperdepths

Californiawetlandsthatdonothavedense

emergentvegetationdoprovidequalitywaterfowl
habitatdespitehavingshallowwaterEulissand
Harris1987butthesehabitatsprobablywillnot
producelargenumbersofCsinomata The

responsesofthesemosquitoestowaterdepthinour
experimentswerelikelyrelatedtolevelsofsurface
plantcoverandnotwatervolumeBelowweshow
howshallowerareaswithdensepickleweedcover
canbefurthermanipulatedtoenhancedensitiesof
invertebratesimportantinwaterfowldietsandto
reducedensitiesofmosquitoes

Influence of Manipulating PlantCover on

Waterfowl Habitat Quality and Mosquito
Populations

Vegetationmowingistypicallyusedby
managersofCaliforniawaterfowlhabitatsto
increasetheamountofopenwateravailableto
ducksRollins1981Wecomparedhabitatsthat
hadplantcoverreduced50bymowingto
unmownareasinbothexperimentalpondsBatzer
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Figure2Meandensities SEoflarvalmosquitoesCsinornatamidgesCsylvestrisandwater
boatmenTverticaliscollectedinpondsfloodedto2040or60cmN3pondstreatmentfrom
January March1988
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Figure3Densities SEofCxtarsalisfoundatvariouslocationswithin11experimentalponds
locatedatGIWAOnehalfofeachpondhadtheplantcoverofpickleweedreducedby50by
mowing
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andResh19911992bandthelargerscalesetting
ofapoolmanagedbyofficialsofGIWABatzer
andResh1992aInbothinstancesmowingfurther
improvedthewetlandsaswaterfowlhabitatby
increasingnumbersoftheinvertebratesconsumed
byducksandalsoreduceddensitiesortheamount
ofhabitatavailabilityformosquitoes

Intheexperimentalpondsmowedhabitatshad
significantlyP005higherdensitiesofwaterfowl
fooditemssuchashydrophilidbeetlesBerosus
ingeminatuswaterboatmenTverticalisand
amphipods Eogammarus confervicolus than

unmownhabitatsBatzerandResh1992b In

contrastdensitiesofCxtarsalislarvaewerehigher
inunmownhabitatsthanmowedhabitatsBatzer
andResh1992bFig3

The direct influences of manipulating
vegetativecoveronpredaceoushydrophilidbeetle
larvae however further influenced trophic
interactionsamongthebeetlelarvaetheirmidge
preyandperiphytonthefoodsupplyformidges
BatzerandResh1991Becauseofbeetlelarval
predationautumndensitiesofepiphyticmidge
larvaeinmowedareasweresignificantlyreduced
Fig4Howeverafterthesebeetlesmigratedto
benthicsubstratesinwinterdensitiesofthe
epiphyticmidgesreboundedThesuppressionof
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DIFFERENCEINTHENUMBEROFINDMDUALS

Figure4RelativedifferencesinnumbersofepiphyticbeetlelarvaeBingeminatusandmidgelarvae
Csylvestriscollectedin100and50plantcoverportionsof11experimentalpondsduring
November1989

midgesinautumnapparentlyallowedtheirfood
supplyofperiphytontoaccumulatewhichthen
benefittedmidgesinwinter

Midgedensitiesinmowedhabitatswere
significantlyP005higherinwinterthan
autumnAlternativelyinunmownhabitatswithfew
predaceousbeetlesmidgedensitiesinautumnwere
oftenhighFig4 Howevergrazingbythese
midgesreducedtheamountofperiphytonavailable
forfoodinwinterandmidgedensitiesthen
declined Thusinthelatewinterperiodwhen
invertebratesaremostimportanttoforagingducks
themowedhabitatswhichalsohadfewer
mosquitoesprovidedmoreepiphyticmidgesfor
waterfowlconsumptionthanunmownhabitatssee
BatzerandResh1991formoredetailonthese
interactions

Inpreliminarystudiesinlargerwetland
settingssimilaroverallpatternstothoseobserved
intheexperimentalpondshavebeenobserved
BatzerunpublisheddataInaseparatelargescale
studywherefloodingwasdelayeduntillateOctober
wetlandsinthepreviousstudieswerefloodedin
September we still observed that mowing
enhanceddensitiesofinvertebratesconsumedby
ducksandprovidedbenefitstomosquitocontrol
Howeverbecausevaryingflooddatecanaffect



invertebrate species composition Batzer
unpublisheddatathespeciesthatwereaffectedby
mowinginthisexperimentdifferedfromthose
discussedabove BenthicmidgesChironomus
stigmaterusanddytiscidbeetlelarvaeAgabus
distintegratushadhigherdensitiesinthe50
mowedhabitatsthaninunmownhabitatsBatzer
andResh1992aAlthoughdensitiesofmosquitoes
AemelanimonandCsinornatawerenot
significantlydecreasedbymowingheretheselarvae
concentratedalonguplandedgesofthewetlandin
50mowedhabitatsbutremaineddispersed
throughoutunmownhabitatsBatzerandResh
1992aThusspecificmosquitomanagementinthe
mowedhabitatscouldberestrictedtouplandedges

Conclusions

The above experiments indicate that

managementofwaterlevelsandplantcovercan
enhancewetlandsaswaterfowlhabitatsand

concurrentlyreduceproblemsfromCuleCuliseta
andAedesmosquitoesinaCaliforniaseasonal
wetland Anotherofourexperimentsasyet
unpublishedindicatesthatmanipulatingflooding
dateofSuisunMarshseasonalwetlandscanalso

achievehabitatenhancementforwaterfowland

concurrentlyreducemosquitoproblems
InadditionourexperimentsinMinnesota

wetlandsindicatethatCoquillettidiamosquitoescan
alsobecontrolledwithatechniquethatenhances
waterfowlhabitatBatzerandResh1992bThis
controlapproachmaybeusefulinmanyhabitats
wheremosquitoesandwaterfowlcoexist
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THECOLLECTIONANDSEPARATIONOFSNOWPOOLMOSQUITOEGGS

SOMETECHNIQUESANDAPPLICATIONS

MichaelAGurnee

SnowpoolmosquitoesofthegenusAedes
presentsomedifficultchallengesforresearchBy
definitionsnowpoolmosquitoesliveandbreedin
andaroundpoolsformedbymeltedsnowSince
mostsnowpoolspeciesareunivoltineandrarely
mateinthelaboratorycolonizationofthesespecies
isdifficultandoftenunsuccessfulBrust1971In
additiontheeggsofsnowpoolAedesundergoa
longperiod69monthsofobligatorydiapause
which can only be terminated by proper

conditioningortheexposureofeggstocertain
environmentalconditionsbeforehatchingwilloccur
BidlingmayerandSchoof1956Horsfall1956For
somespeciesoptimalhatchingoccurswheneggs
arestoredforlongperiodsattemperatures
approaching0Cundershortdayphotoperiods
McHaffeyandHarwood1972Kardatzke1977
1979HorsfallandFowler1961Asofyetall
attemptsatearlyterminationofdiapausehave
resultedinnoorverylowhatching

Ourlaboratoryisinvestigatingeggdiapause
andovipositionofthesnowpoolmosquitoAedes
tahoensisDyaramemberoftheAedescommunis
DeGeercomplexLikeallsnowpoolAedesAe
tahoensislaysitseggsinthetoplayerofthesoil
presumablyuponorunderneathplantmaterialand
otherdetritusItisnotknownwhetherthisspecies
preferscertainsoilmoisturelevelsplantmaterial
soiltypesorotherfactorsthathavebeenshownto
stimulateoviposition Itispresumedthatsuch
factorsexistjudgingbytheresultsofoviposition
studiesdoneonfloodwaterspeciesRusso1977
1978Horsfall1963RitchieandJohnson1991
Thesestudiesshowadistincttendencyforflood
waterAedestolaytheireggsalongahorizontal

DepartmentofEntomology
UniversityofCalifornia
DavisCalifornia95616

207

bandlocatedmidwaybetweenthepoolbottomand
themaximumfloodlineCorbet1975showedthat
somemosquitospecieshavesignificantpreferences
forpoolswithspecificemergentplantsaroundthe
edgesItislikelythattherearecertainoviposition
cuestowhichsnowpoolspecieslikeAetahoensis
areattractedaswell Ourprimarygoalisto
elucidatethosecuesandusethatknowledgeto
collectlargeamountsofdiapausingeggsforstudies
ondiapausetermination

Collectingandseparatingmosquitoeggsand
eggshellsfromsoilcanbeverychallengingSince
weareunsureofthedistributionofAetahoensis

eggswithinagivenbreedingsitewechoseto
maximizethesamplesizebyusingagolfholecup
drillerwhichyieldssamplesabout10cmin
diameterand35cmdeepSincefreshmosquito
eggsareusuallyfoundinthetop25cmofsoil
personalobservationourcoredepthisdeemed
sufficientforcollectingbothviableeggsand
eggshellsfromprevioushatchings Oncetaken
samplesarestoredinacoolhumidplaceuntil
examined

Manyofthecurrentseparationtechniquesare
verytimeconsumingandlaborintensiveSinceAe
tahoensisisprimarilyfoundinareasshadedby
ponderosapinesoilsamplescollectedintheseareas
haveahighorganiccontentandarecoveredwitha
thicklayerofpineneedlesandsticksTherefore
directflotationofsoilsamplesinwaterorasalt
solutionandsightsiftingareinadequatetechniques
foreggseparation RitchieandAddison1991
foundthatthesievingbleachingmethodofRitchie
andJohnson1989wasmoreefficientandrequired
lesslaborthaneitherselectivesievingorflotationin

1Thisresearch wassupportedbyGrantNoAI26154fromtheNationalInstituteofAllergyandInfectiousDiseasesReprint
requestsshouldbeaddressedtoDrBruceEldridgeDepartmentofEntomologyUniversityofCaliforniaDavisCalifornia95616



eitherwaterorasaturatedsaltsolutionThese

authorsfirstthoroughlyrinsedthesamplewitha
showerheadintoasetofnestedsieveswithpore
openingsof0300185and0170mmThebottom
sieveretainsalleggsandfineparticleswhichare
thenplacedintoabeakerfilledwitha5solution
ofcommercialbleachThesampleisleftinthe
bleachfortwominutesandthenthoroughlyrinsed
withwaterforapproximately30secondsSincethe
chorionofamosquitoeggbleachesataslowerrate
thanotherorganicmaterial mosquitoeggscan
easilybeextractedfromthebleachedsampleThis
methodworkedverywellforalpinesoilsamplesof
lowvolumebutsincewewanttocollectlarge
numbersofeggsfromthefieldamoreefficient
preferably mechanized method had to be

developed
Severalauthorshavedevelopedmachinesfor

eggseparation Horsfall1956introduceda
separationdeviceconsistingofacylindricalwater
bathcontainingasetofthreeconcentricscreens
partiallyimmersedinwaterAhandpoweredcrank
rotatesthecylindertoprovideenoughagitationfor
theeggstobedislodgedanddropthroughthe
screenstoapanbelow Horsfallreportedan
8189recoveryratefortherathercomplex
machineAmethodintroducedbyHusbands1952
forcollectingeggsingrassyhabitatsconsistsof
mowingthegrassrakingthesoilandthen
vacuumingmosquitoeggsandotherdebriswitha
portablevacuumcleanerEggswerethensieved
outandidentified Othermachinesincluding
convertedwashingmachinesTrpis1974soil

washingmachinesService1968andsonicsifters
Miura1972havealsobeenshowntobeeffective
albeitcomplicatedandofvaryingefficienciesTable
1

Alternativelywehavefoundthemethodsand
apparatuspresentedbyRitchie1991combined
withamodifiedseedcleanerFig1asthebest
solutionforrecoveringeggsfromalpinesoilThe
procedurebeginswithbreakingsamplesupwitha
strongjetofwaterformoistsamplesorbygently
crushingthesamplewithamortarandpestlefor
relativelydrysamples Sincetheseedcleaner

requiresthatsamplesbesomewhatdryinorderfor
ittooperateproperlysamplesthatarecollectedin
latespringwhenthesoilisstillmoistmustbe
driedfirstbeforethenextstepWehavebypassed
thisproblembycollectingsamplesinlatesummer
whenthesoilisalreadydryenoughforthemachine
toprocess

Afterbreakingupanddryingifnecessarythe
sampleitisloadedintotheseedcleanerThecore
oftheseedcleanerconsistsoftwoflatremovable
metalsieveplates381cmx254cmwhichare
layeredintoinclinedslotsonthejostlingmechanism
Fig1Thejostlingmechanismisconnectedto
themiddleofanaxleonamotordrivenpulley
Theaxleisslightlybentinthemiddlesothatthe
wholemechanismshakesbackandforthinan

asymmetricalrotationpatternprovidingenough
agitationtomovethesampleacrossthesieves
Smallersoilparticlesandeggsplacedonthe
uppersievewillreadilydroptothesecondsieve
whichthenfurthersegregatesthesoilparticlesand

Table1MethodsandrelativeefficienciesofeggseparationproceduresEfficienciesare
calculatedbyprocessingarepresentativesampleusingaknownnumberofplantedeggs

Method

WetSieveMachine

SaltHollickMachine

MowingandVacuuming
SonicSifter

SelectiveSieving
WaterFlotation

SievingandBleaching
ModifiedSeedCleaner

SeedCleanerwithSieving

Reference

Horsfall1956

Service1968

Husbands1952

Miura1972

RitchieandAddison1991

RitchieandAddison1991

RitchieandJohnson1989

Gjullin1938

Gurneeunpublished
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Efficiency

8089

83

unknown

91

34

62

78

90

8992



Figure1Seedcleaningmachineusedforseparatingmosquitoeggsfromsoilsamples

eggsaccordingtosizeEachsizeclassexitsthe
machinebydifferentpathsThelargestparticles
movedownthetopsieveintoatraywhichempties
totheleftofthemachineParticlescaughtonthe
secondsieveslidedownacylindricalshootpasta
pulleydrivenfanwhichblowsdustandotherfine
particlesupintotheexhalerHeretheparticlesare
separatedbytheirrelativeweights Heavier

particlesnotblownoutofthemachinebythefan
dropintoatraybelowtheexhaler

Thesmallersoilparticlesandeggsdrop
throughthesecondsieveontoaninclinedsmooth
metalsheet Thissheetemptiesintoatrayby
whichtheremainingsoilparticlesandeggsexitto
therightofthemachineBychoosingtheright
sizesforthetopandbottomsievewewereableto
filteroutallsoilparticlesthatwerelargerthana
typicalmosquitoeggAcompletedescriptionofa
similarmachineusedforseparatingmosquitoeggs
fromsoilwaspresentedbyGjullin1938The
seedcleanerweusehasavarietyofsieveplates
withvaryingholesizesWestartwithsieveplates
havinglargerdiameterholes0635cmandreduce
tothesmallerdiameters0101cmUnfortunately
theseedcleanercouldonlyeliminate90ofthe
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soilwiththeavailablesieveplatesSincethefinal
stepinvolvessightsiftingthesampleevena90
efficiencyistoolowAdditionalstepsareneededto
eliminateasmuchsoilaspossiblefromthesample

Afterallmachinesievingisdonethe
remainingsoilisplacedina2Lseparationfunnel
with1LofsaturatedsaltsolutionRitchie1991
Bythistimemuchoftheorganicmatterinthe
samplehasbeenseparatedoutandthevolumeof
soilhasbeengreatlyreducedAllorganicmatter
eggsandeggshellswillfloattothesurfaceandthe
heaviersoilparticleswillsink Theseheavy
particlesarethendrainedoutthebottomofthe
funnelthroughthestopcockleavingjustthelighter
materialsThena5sodiumhypochloritesolution
isaddedtotheflaskfortwominutestobleachthe

remainingorganicmatterRitchieandAddison
1991Afterwardsthefunnelisdrainedintoa100
meshsieveandrinsedthoroughlytoprevent
bleachingoftheeggsEggsbecanexaminedunder
adissectingmicroscopeandremovedwithafine
pipetteTrialtestsofthismethodobtaineduptoa
92recoveryrateofplantedeggsTable1

Afterisolationtheeggsareidentifiedusing
thekeyspresentedbyMyers1967andKalpage



andBrust1968 Ofthesnowpoolmosquito
speciesknowninCaliforniaonlytheeggsofAedes
cataphyllaDyarhavenotbeendescribedso
vouchereggsfromgravidAecataphyllafemales
shouldbekeptforcomparisonwitheggscollected
insoilsamplestakenfromareaswhereAe
cataphyllaoccurs Sincebotheggkeyscanbe
difficulttouseandsomesubpopulationsofthe
samespecieslaydissimilareggsKalpageandBrust
1968keepingvouchereggsisagoodideaGiven
enoughtimepatienceandinformationaboutthe
diapauseandhatchingrequirementsofaparticular
snowpoolspeciesitispossibletofirstconditionand
subsequentlyfloodtheeggsinordertorearthe
larvaeforidentification Betterstillwouldbea

methodthatterminateddiapauseearlyallowing
researcherstorearthelarvaeyearround

Atpresentourlaboratoryishopingtouse
recoveredeggsnotonlytogainvaluableinsightinto
theovipositionalhistoryofknownbreedingsites
butalsotoexperimentwithchemicalsthatmay
terminatediapauseandthusaidourresearchofthe
generalbiologyofsnowpoolmosquitoes
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