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A collaborative studyA collaborative study
CDC Division of Vector-Borne Infectious Diseases, and:

! Harvard School of Public Health
! Massachusetts State Laboratory Institute
! Cambridge Public Health Department
! East Middlesex Mosquito Control Project
! Central Massachusetts Mosquito Control Project



EggEgg--rafts in natural sitesrafts in natural sites



CxCx..restuansrestuans eggegg--rafts, Memphis, 1981rafts, Memphis, 1981

Dormant?



Hay infusionHay infusion



On the roadOn the road



The trap is laidThe trap is laid



Convenient collecting vesselConvenient collecting vessel



Species identification in the 1st Species identification in the 1st instarinstar
egg-breaker

Culex pipiens Culex restuans



Egg rafts, Memphis,1982Egg rafts, Memphis,1982
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Memphis, 1983, Memphis, 1983, CxCx. . restuansrestuans eggseggs
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Gravid mosquitoes, 1983Gravid mosquitoes, 1983
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1983, 1983, CxCx. . restuansrestuans, gravid females, gravid females
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What is the impact of 
ULV treatments on 
Culex pipiens and Cx. 
restuans?



Bioassay CagesBioassay Cages



Memphis, Memphis, ResmethrinResmethrin, 0.0062 lb/acre, 0.0062 lb/acre
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Memphis, mean % change, 4 trialsMemphis, mean % change, 4 trials
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Summary of observations, MemphisSummary of observations, Memphis

! Springtime restuans and enzootic transmission coincide

! Dramatic early summer disappearance of restuans

! Dramatic fall reappearance of restuans

! Principal Cx. pipiens activity after restuans dormancy

! ULV resmethrin effective against Culex species



EggEgg--raft collections, Boston, 2001raft collections, Boston, 2001
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Culex Culex larval infestation rateslarval infestation rates

Cambridge
Yards: 27% positive (n = 30)

Jamaica Plain
Catch basins: 38% positive (n = 100) 



Burlington, Burlington, resmethrinresmethrin,  0.001 lb/acre,  0.001 lb/acre
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Framingham,Framingham, ResmethrinResmethrin, 0.00175 lb/acre, 0.00175 lb/acre
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Tewksbury,Tewksbury, ResmethrinResmethrin, 0.007 lb/acre, 0.007 lb/acre
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Why was ULV resmethrin 
effective against Culex spp in 
Memphis … but not in 
Massachusetts … ?



Possible reasons?Possible reasons?

! Application rate?
! Street plan? 
! Vegetation? 
! Weather variables?
! Mosquitoes behavior?



EggEgg--raft collections, after August 1raft collections, after August 1
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EggEgg--raft collections in fallraft collections in fall
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BirdBird--baited trapbaited trap



UrbanUrban CulexCulex are canopy feeders?are canopy feeders?
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Decline ofDecline of Culex Culex adults in autumnadults in autumn
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ParousParous rate of bloodrate of blood--feeding feeding CulexCulex
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Questing at caged starling, Sept 10Questing at caged starling, Sept 10--1111
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Questing at caged starling, Sept 11Questing at caged starling, Sept 11--1212
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Questing at caged starling, Sept 12Questing at caged starling, Sept 12--1313
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Flight at Flight at ovipositionoviposition site, Aug 21site, Aug 21--2222
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Flight atFlight at ovipositionoviposition sitesite
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OverwinteringOverwintering



Survival in Survival in overwinteringoverwintering CulexCulex
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Conclusions (Boston): background dataConclusions (Boston): background data
! Cx restuans and Cx pipiens are abundant
! Source is not clear
! Catch basins may not be significant as source



Blood feedingBlood feeding

! Cx. restuans and pipiens feed in tree canopy
! Questing occurs throughout the night



OvipositionOviposition

! Flight over sites mainly in early night
! Oviposition mainly late in night



After early August …After early August …

! Pre-diapause adults feed and oviposit
! Diapausing adults do not feed 
! Survival rate of pre-diapause adults is high
! Adulticides: major impact on transmission?
! Survival of overwintering adults is high
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