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CreepingWaterPrimroseLudwigiahexapetalaandCulex
AnInvasionoftheLagunadeSantaRosaWetlands

ErikHawk

MarinSonomaMosquito VectorControlDistrict595HeimanLaneCotatiCA94931

INTRODUCTION

TheLagunadeSantaRosatheLagunaisanextensivewetland
ecosystemlocatedinSonomaCountythatconsistsofamainchannel
fourteenmilesinlengthanda7000acrefloodplainTheLaguna
hasamosaicofseasonalwetlandsandvernalpoolsisthelargest
freshwatermarshinNorthernCaliforniaanddrainsawatershedof

160000acresincludingfivecitiesTheLagunaecosystemhasbeen
invadedbyanalienaquaticplantLudwigiahexapetalaHooker
ArnottZardiniGu Ravencommonlyknownascreepingwater
primroseLhexapetalahascompletelycoveredanapproximate
threemilesectionoftheLagunamainchannelandalargeportion
oftheLagunafloodplaintotalingapproximately1452acres

Insummer2002theMarinSonomaMosquito Vector

ControlDistrictMSMVCDreceivedmultipleservicerequests
forabundantmosquitoproblemsfromprivatepropertyowners
livingintheLagunafloodplainAdultmosquitosurveillance
conductedattheedgeoftheLagunaripariancorridorusingFaye
trapsindicatedCulexerythrothoraxDyarandCulisetaparticeps
AdamswerepresentinlargenumbersOperationsstaffcuttheir
waythroughdenseripariancorridortoreachtheLagunamain
channeltosamplelarvalpopulationsInthemainchannelitwas
observedthatLudwigiawasat100coverandstanding55feet
offofthewatersurfaceItwasalsoobservedthatwhentheLudwigia
wasdisturbedCerythrothoraxmosquitoesemergedinlarge
numbersThesuspicionwasLudwigiawasprovidinghabitatfor
Cxerythrothoraxlarvaeandadults

ACCESS

AccessintotheLagunathroughthedensestandofLudwigia
wasespeciallydifficultandproblematicFigureIMSMVCD
operationsstafftestedseveraldifferenttypesofequipmentinthe
LagunatogainaccessArgoConquestandArgoCentaur
amphibiousvehicleswereusefulinportionsoftheLagunawith
moderateLudwigiadensityshallowwaterandminimalsediment
WhensedimentwasdeeportheArgosfloatedthevehicleswere
verydifficulttomaneuverandwouldgetstuck

KayakswereusefulforaccessingareasintheLagunawith
moderatetodenseLudwigiaInareaswiththedensestLudwigia
canopycoverandrootmassesthekayakswerephysically
exhaustingtopropelandmaneuver

Inlatesummerof2003MSMVCDpurchasedanairboat
DiamondbackAirboatsCocoaFLThroughoutthefalland
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staffwadingthroughLudwigiatoaccesstheLagunadeSantaRosa

winter20032004theairboatenabledMSMVCDstafftoaccess

previouslyunreachableareasoftheLagunaFigure2Theairboat
haspotentialtobeusefulasasurveillanceplatformaswellasa
vehicleforlarvacidingintheLagunaandseveralotherwetlandsin
MarinandSonomaCounty

SURVEILLANCE

LarvalmosquitosurveillancewithintheLudwigiawasdifficult
frustratingandattimesdangerousTowadethroughLudwigia
canopycoverintertwinedrootmassesandthicksedimentwas
physicallychallengingandexhaustingMovingthroughLudwigia
wasdangerousindeepwaterandwhennegotiatingnumerous
submergedobstacles

ObtaininglarvaldipsamplesthroughLudwigiarootmasses
wasproblematicandtimeconsumingDisturbedLudwigiaroots
sentshockwavesacrossthewatersurface10to20feetinevery

directionandforcingadipperthroughtherootmasswasdifficult
toimpossibleBioQuipmosquitolarvaltrapsplacedthroughout
theLagunawereunsuccessfulinattractingandcapturingmosquito
larvaeinLudwigiaGiventhedifficultyofsamplinglarvaefrom
theLagunadryicebaitedFayetrapswerethemostefficientand
effectivemeansofsamplingmosquitopopulationsPyramidstyle
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airboattravelinginthemainchanneloftheLagunadeSantaRosa
overLudwigia

emergencetrapsWaltonetal1999placedindenseLudwigia
wereunsuccessfulincapturingemergingadultmosquitoes

Larvalandadultmosquitosurveillanceresultsshowedan
abundanceofCxerythrothoraxCulexpipiensLinnaeusCulex
tarsalisCoquillettandCsparticepswerebeingproducedinthe
LudwigiahabitatwithintheLagunaThepresenceofCpipiens
wassurprisingtoMSMVCDstaffandsuggestedpoorwaterquality
intheLaguna

LARVACIDING

ApplyinglarvacidetotheLagunawasanissuethatunderwent
lengthydiscussionandconsiderationamongstMSMVCDstaff
DifficultaccesstotheLagunalimitedsuccesswithequipment
safetyconcernpotentialpenetrationandeffectivenessoflarvacides
intheLudwigiahabitatandcosteffectivenessoflarvacide
applicationwereallissuesthatweredeliberatedItwasdecided

thatonAugust122003MSMVCDwouldlarvacidetheLaguna
byhelicopter

Methoprene
MethopreneAltosidXRG wasthelarvacideusedforthe

firsthelicoptertreatmentoftheLagunaTheXRGformulation
wasselectedforitsgranularpropertiestopenetratedensestandsof
LudwigiaItwasalsoselectedforitspotentialtoprovidelong
termtwentyonedaycontrol

MSMVCDtreated102acresintheLagunawithXRGatthe
labelrateof20lbacreAtotalof2040lbofXRGwasappliedto
theLagunaatacostof170acrewithatotalcostof17340
excludinghelicoptertime

Turkeysized120inx165inroastingtinswereplaced
belowtheLudwigiacanopyinseverallocationswithinthetreatment
areatoevaluateXRGpenetrationofLudwigiaResultsshowedall

roastingtinscontainedlargenumbersofXRGgranulesPost
treatmentobservationsindicatedXRGgranulesdidnotadhereto
Ludwigiacanopyorroots

Asmallnumberapproximately150ofpupaeweresampled
posttreatmentandbroughtbacktothelaboratoryforobservation
Therewerepupaeinthelabthatdiedorhatchedasabnormaladults
howevertherewerealsopupaethathatchedasnormaladults
Healthypupaeandacontinuousabundanceofadultmosquitoes
werealsoobservedinthefieldaftertheXRGtreatmentThree

weeksposttreatmentFayetrapresultsindicatedanincreaseinadult
mosquitopopulationswithinthetreatedarea

BacillussphaericusVectolexCG
TheXRGtreatmentoftheLagunadidnotresultinthedesired

levelofmosquitocontrolMSMVCDmanagementrealizedthat
themosquitobreedingcycleintheLagunaneededtobebroken
quicklyPressurewasalsobeingplacedbythemediaandthepublic
tobreakthemosquitobreedingcycleintheLagunainfearofthe
potentialarrivalofWestNilevirusMSMVCDmanagement
decidedonasecondlarvacideapplicationtotheLagunaby
helicopterusingVectolexCGCGCGlikeXRGwasselected
becauseofitsgranularpropertiestopenetratedenseLudwigia
canopyandrootstructuresCGwithBacillussphaericusasthe
activeingredientalsoprovidedpotentialforrapidcontrolandfor
thebacteriatorecycleinthemosquitopopulationsintheLaguna
thusprovidinglongtermcontrolMSMVCDtreated112acresin
theLagunaatthelabelrateof20lbacreAtotalof2240lbof
CGwasappliedatacost85acrewithatotalcostof9520

Glueboards50inx105inwereplacedaboveandbelow
theLudwigiacanopytoevaluateCGpenetrationPosttreatment
resultsshowedathirtypercentdifferenceintheamountofCG
granulesinglueboardsatthetopofthecanopycomparedtoglue
boardsatthebottomofthecanopyPosttreatmentitwasobserved
thatCGgranuleshadadheredtoLudwigialeavesandstemsFigure
3Thehelicopterpilotflewoverthetreatmentareaforasecond

Figure3VectolexCGadheringtoaLudwigialeaf
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timeaslowaspossibleandusedrotorwashtoshakeCGgranules
fromtheLudwigiatothewatersurfaceFieldobservationsindicated
thatthismethodworkedquitewell

Twoplots100ftx100ftwereestablishedpriortotheCG
applicationtoevaluatepreandposttreatmentlarvalabundance
Plotoneshowedanaverageofsixteenlarvaeperdippretreatment
andzerolarvaeperdipposttreatmentfortwentyfivedipsPlot
twoshowedanaverageofthreelarvaeperdippretreatmentand
zerolarvaeperdipposttreatmentfortwentyfivedipsAsetof
ArgotracksexistedinthetreatmentareawithLudwigiapushed
belowthesurfaceofthewaterPriortotheCGtreatmentlarvae

couldbereadilydippedintheArgotracksandobservedbythe
thousandsAftertheCGtreatmentlarvaecouldnotbedippednor
observedintheArgotracksTheCGapplicationprovidedmosquito
controlintheLagunaforathreeweekperiodandtotheendofthe
mosquitobreedingseason

ThesituationintheLagunadeSantaRosaistroublingfroma
mosquitocontrolaswellasanecologicalstandpointTheinvasion
oftheLagunabyLudwigiaisasymptomofamuchlargerproblem

TheMSMVCDhassponsoredaninternshipwithSonomaState
Universitytostudythegrowthdynamicsabundanceandpotential
controlmeasuresforLudwigiaTheSonomaStateinternisalso
studyingwaterqualityintheLagunaTheMSMVCDisalsoa
memberoftheLudwigiaTaskForcethatischargedwithdeveloping
amanagementandrestorationplanfortheLagunasystem
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