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In1959OscarLoppcametoCaliforniaasManager
EntomologistoftheMercedCountyMosquitoAbate
mentDistricttocapalongandbrilliantcareerofpub
licserviceInthisfinalresponsibilityheservedwith
exceptionaldistinctionandgreatenergyuntilsuddenly
whileparticipatinginthe1966UtahMosquitoAbate
mentAssociationmeetinghistenureonearthcame
toanend

Byhistechnicalcompetencehisdedicationtothe
taskhehadundertakenhisunwaveringadherenceto
loftyprincipleshiscooperativedemeanorandhis
friendlythoughfirmguidanceofthoseunderhisdirec
tionhewontherespectandfriendshipofthepolicy
makingboardoftheDistrictandothercountyofficials
aswellastheinspiredsupportandcooperationofthe
DistrictemployeesUnderhisleadershiptheplantand
programoftheDistrictwerecontinuallyimproved
andmanytechnologicalinnovationswereintroduced
tomaintaintheoperationalprogramamongthebest
inthenation

Inrecognitionofhiscontributionstoprogresswithin
hisprofessionhiscontemporariesin1966electedhim
PresidentoftheCaliforniaMosquitoControlAssocia
tionHealsohadalongrecordofservingtheAmerican
MosquitoControlAssociationinavarietyofways

Oscarbeganhisprofessionallifewithtrainingat

DEDICATEDTOTHEMEMORYOF

OSCARVERNONLOPP19051966

theUniversityofLouisvillereceivinghisBSdegree
inbiologyandchemistryin1928followedbyanMS
inentomologyandforestryfromtheUniversityof
Minnesotain1931

ImmediatelybeforecomingtoCalifornia19551959
OscarhadbeenentomologistfortheSouthCookCoun
tyIllinoisMosquitoAbatementDistrictHisearlier
assignmentshadincludedtoursofdutyassuperin
tendentoftheUSDASoilConservationServicetree
nurseryatHavanaIllinoisWildlifeResearchWorker
fortheIndianaStateDepartmentofConservationand
EntomologistandAgriculturalResearchWorkerfor
theFirestoneRubberPlantationsCompanyLiberia
WestAfricawhichincludedanimportantmalaria
controlresponsibilityFrom1943to1947hewasa
CaptainintheArmySanitaryCorpsperforminga
varietyofentomologicaltasksinmalariacontrol
aerialsprayingetcwithserviceintheUnitedStates
EnglandandFranceIn1947heservedCDCasState
EntomologistofAlabamaandin1954becameento
mologistfortheCumberlandFieldStationatPreston
burgKentucky

OscarLoppwilllongberespectedandappreciated
asonewhoservedwellhisfellowmanandhispro
fessionItisinthismostappropriaterecognitionthat
thisJointConferenceisdedicatedtohismemory
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CALIFORNIAMOSQUITOCONTROLASSOCIATION

AMERICANMOSQUITOCONTROLASSOCIATION

FIRSTSESSION

CALLTOORDER

STEPHENMSILVEIRAActingPresident
CMCApresiding

GoodmoningeveryoneItisindeedapleasureand
privilegetocallthis23rdAnnualMeetingofthe
AMCAandthe35thAnnualConferenceoftheCMCA
toorderWeinCaliforniawelcomeeachandevery
delegatevisitormembersoftheirfamiliesandtheir
friendstoSanFrancisco

Itisourearnesthopethatyouwillenjoythemany
finespeakersonourprogramandthattheexchange
ofideasandexperienceswillbenefiteachofusand
theorganizationwerepresent

OscarVLopp1966PresidentoftheCMCAand
ManagerEntomologistoftheMercedCountyMAD
passedawaysuddenlyduetoaheartattackonSep
tember131966Hissuddendeathwasagreatshock
tomanyofusAllofuswhoknewOscarandcherished
hisfriendshipmisshispresenceatthisconference

Wewishtodedicatethismeetingtothememoryof
OscarVLopp
IdeclarethisjointsessionoftheAmericanMosquito

ControlAssociationandtheCaliforniaMosquitoCon
trolAssociationtobeinsession

MOSQUITOCONTROLANDTHECALIFORNIA
WATERPLAN

CARLEYVPORTER

Assemblyman38thDistrict
CaliforniaStateLegislature

MrGrahamdistinguishedguestsmembersofthe
AmericanandCaliforniaMosquitoControlAssocia
tionsItisapleasuretobewithyouthismorningto
discusstherelationshipbetweenmosquitocontroland
theCaliforniaWaterPlan

ThisisatopicwhichIthinkwasquiteproperlyas
signedtomeIamChairmanoftheAssemblyCom
mitteeonWaterandwhereveryouhavemosquitoes
youfirsthavetohavewaterIthinkyouprobably
wantedtofindthemanresponsibleforthewaterand
findoutwhatwearedoingintheCaliforniaWater
Planaboutthismatterofmosquitonuisanceandthe
threattopublichealth

ArewedoingsomethingaboutitTheansweris
Yesverydefinitely
Ishouldfirstexplainbrieflywhatismeantbythe

CaliforniaWaterPlan BasicstudiesofCalifornias
waterresourcesbeganintheearly1920swithlegisla
tiveappropriationstoourformerDivisionofWater
Resources

Ourplanningeffortswereacceleratedduringthe
late40sandin1947thelegislatureauthorizedthe

MONDAYFEBRUARY6900AM

STEPHENMSILVEIRAPresiding

specificdetailedstudieswhichculminated10years
laterintheissuanceofBulletinNo3TheCalifornia
WaterPlan

Onpagevithisdocumentdescribeditselfas
aMasterPlantocoordinateandguidetheplan

ningandconstructionofallagenciesofworksre
quiredforthecontrolprotectionconservationand
distributionofCaliforniaswaterresourcesforthe
benefitofallareasofthestateandforallbeneficial
purposes

TheWaterPlanincludedevaluationsofexisting
suppliesandrequirementsestimatesofsurpluswaters
andabroadoutlinesuggestingthemannerinwhich
thestateswaterscouldbebestdevelopedThePlan
encompassesseveralhundredindividualcompleted
andproposedwaterprojectswhichhavebeenorwill
beconstructedbyfederalstateandlocalagencies
ThelegislatureenactedthePlanintolawin1959and
initspresentformtheCaliforniaWaterPlanrepre
sentsatotalapproachtowaterresourcesplanning
inCaliforniaItisaflexibleplanhoweverandwe
areconstantlyupdatingitandmodifyingitasthe
changingpatternofgrowthanddevelopmentofour
stateunfolds

Inapproachingmysubjecttodaytherelationship
betweenmosquitocontrolandwaterdevelopment
undertheCaliforniaWaterPlanIamgoingtolimit
myselftoadiscussionofthestatesFeatherRiver
ProjectwhichisthebiggestandfirstpartoftheCali
forniaWaterPlanThisistheCaliforniawaterdevelop
mentwithwhichIammostfaciliarhavingcoauthored
thelegislationin1959callingforthe175billionbond
issueapprovedbythevotersin1960underwhichthe
FeatherRiverProjectisbeingfinanced

IncidentallytheProjectisnowatmidwaypointin
constructionAtmaximumcapacityin1990itwillde
livermorethan42millionacrefeetofsurplusNorth
ernCaliforniawaterstoCentralandSouthernCali

forniaTheFeatherRiverProjectisjustoneproject
ofthehundredsthatcomprisetheCaliforniaWater
PlanHowevertheProjectwithagreatvarietyof
differenttypesofreservoirsdamsandtransportation
facilitiesexemplifiesthefullrangeofmosquitocon
trolproblemswhichresultfromwaterdevelopment
undertheCaliforniaWaterPlan

AsmostofyouareprobablyawareCaliforniais
nowthemostpopulousstateintheUnionInthelast
decadewehavegainedalmost6millionpeople a

45increaseDuringthesameperiodabout1million
acresofirrigatedlandhavebeenbroughtintoproduc
tionbringingthestatestotaltoover85millionacres
Oneofthemoreimportantaspectsofthisgrowthes
peciallyasitaffectsplanningforwaterdevelopment
hasbeentheregionalshiftinagriculturalexpansion
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Thegreatgrowthofmetropolitanareasprincipallythe
LosAngelesandSanFranciscoBayareashasforced
thousandsofacresoutofagriculturalproductionTo
agreatextentthislosshasbeentheCentralValleys
gainwithrelocationparticularlyintheSanJoaquin
andTulareLakeBasinsThelatterareaalonehasac

countedforabouthalfoftheincreaseinirrigated
acreageduringthepasttenyears

Thusitcanbeseenthatthegrowthofoururban
areaswhileincreasingurbanwaterrequirementshas
alsocontributedtothegrowthofagriculturalwater
requirementsinCalifornia

ThecorrelationbetweentheCaliforniaWaterPlan
thatisthestatesmanywaterdevelopmentprojects
andmosquitoproductionpotentialiscomposedofa
numberofoverlappingcauseandeffectrelationships
Broadlyspeakingtheycanbebrokendownintothe
conservationandtransportationlocaldistributionand
useanddisposalphasesofwaterresourcesdevelop
ment

CONSERVATIONANDTRANSPORTATION

TheFeatherRiverProjectisanexcellentexampleof
amajoreffortinconservationandtransportationof
waterresourcesTheProjectisthelargestsinglede
velopmentandtransportationsystemforwaterinthe
worldNostatehaseverattemptedaprojectofits
magnitude

Anywaterprojectwhetherstatefederalorlocal
hasthepotentialeitherdirectlyorindirectlyformos
quitoproductionandtheFeatherRiverProjectis
noexception

Asaresultofprecautionarymeasurestakenour
DepartmentofWaterResourcesisconfidentthatthe
variousfacilitiesoftheProjectwheninfulloperation
willprovidelittleopportunityforproductionofmos
quitoesForexamplethereservoirsnormallywillbe
operatedsothatthewatersurfacewillfluctuateal
mostdailyTheloweringofthewatersurfaceisbene
ficialtomosquitocontrolastheeggsarelefttodry
andthusareunabletosurviveTheloweringofthe
watersurfacealsoreducesperipheralandmarginal
vegetationmakingthereservoiredgelesssuitablefor
mosquitobreedingandthemosquitoesthemselves
moresusceptibletopredators

Themilesofcanalsinthetransportationfeaturesof
theProjectwillalsobeunfavorableareasformosquito
breedingastheywillhavesteepsideslopesconcrete
liningsandfastwatervelocitiesofupto4feetper
second

TheDepartmenthasbeenactivelyworkingtoassure
successinthebattleagainstmosquitoesForexample
duringconstructiontheborrowareas whicharethe

naturalsourcesofrockfordamconstructionhaveto
bedrainedAlsonaturaldrainageareasblockedby
constructionandbythecanalsthemselveshavetobe
providedwithalternativedrainagefacilities

Inthefuturethestateplansrecreationdevelop
mentsandwildlifeenhancementareasparticularly
alongtheaqueductintheCentralValleyThesemust
bemaintainedinamannerthatwillnotcreatemos
quitoproblems

In1959thelegislaturerecognizedtheneedfor
coordinationbetweentheStateDepartmentofPublic

10

Healthandvariousfederalstateandlocalwaterde
velopmentsandcreatedthepositionofVectorControl
SpecialistintheDepartmentwiththespecifictaskof
reviewingproposedwaterprojectsinaneffortto
minimizemosquitoproduction

TheCaliforniaHealthandSafetyCodeinSections
205and206providesthatagenciesoperatingwater
projectsmayberequiredtoprovideadequatesafe
guardsforfacilitieswithintheirresponsibilitiesThese
agenciesincludetheStateDepartmentofWaterRe
sourcesotherstatedepartmentsandlocalwaterdis
districtswhichinmanycasescontractwithlocalmos
quitoabatementdistrictstoprovideformosquito
controlInsomecasestheyprovidethisservicethem
selvesWithregardtotheStateProjectthereare
someareasalongtheaqueductwherenomosquito
abatementdistrictsnowexistInthiscaseitwillbe
necessaryeitherforlocaldistrictstocontracttoabate
mosquitoesoutsidetheirboundariesoritmaybe
necessarytoformnewdistricts

LOCALDISTRIBUTIONANDUSE

Probablythemostsignificantimpactofwaterpro
jectsincludingtheFeatherRiverProjectonmosquito
productionisintheareaoflocaldistributionanduse

Millionsofdollarswillbespentondistributionfacili
tiesinthelocalserviceareasofthe31publicagencies
whichhavecontractedwiththestateforProjectwater
ForexampletheagriculturalareasoftheCentralVal
leywillreceivemorethan13millionacrefeetofwater
fromtheFeatherRiverProjectandlocaldistribution
facilitiesneededarenowestimatedtocostmorethan
200millionTherewillbemilesandmilesofirrigation
ditchescanalsandotherlocalfacilitieseachofwhich
willrequiremosquitocontrolprotection

Wateraftercomingthroughthestatestransporta
tionfacilitiesandthedistributionfacilitiesoflocal
agencieswillthenbefurtherdistributedonfarmlands
throughintricateirrigationfacilities

Poorirrigationpracticesprobablymakethemost
significantcontributiontomosquitoproductionpar
ticularlythepracticeofleavingwaterstandingfora
weekormoretoleachorirrigatefieldsThisprovides
idealbreedingconditionsforcertainspeciesofmos
quitoesItisnecessaryforthetopographyinnew
landstobedevelopedinsuchamannerastoprovide
properdrainagetopreventmosquitoproductionAlong
thislineboththestateandfederalgovernmentswill
providemajordrainagefacilitiesintheSanJoaquin
Valley

Goodirrigationpracticeshoweverareconsistent
withgoodmosquitocontrolandfarmingoperations
withhighwateruseefficiencygenerallydonothave
mosquitoproblems

WithAgricultureDirectorCokehereIshouldmen
tionafactwhichthepublicoftenoverlooksInspite
ofthefactthattherehasbeentremendousgrowthin
ourstatespopulationprimarilyinoururbancom
plexestoday88ofthetotalwaterusedinCalifornia
eachyearisforagriculturalpurposesThusdomestic
andindustrialwateraccountsforonly12ofour
wateruse

Irrigationofcourseprovidesbutoneofthemany
opportunitiesformosquitoestopropagateSpreading



basinsandsewagelagoonsalsohavecreatedsignifi
cantmosquitoproblemsandrequiretheingenuityof
mosquitocontroldistrictpeopletoassurepublichealth
protection

DISPOSALOFWATERS USE

FinallyanimportantaspectoftheCaliforniaWater
Planandwaterdevelopmentprojectsinrelationto
mosquitoproductionisinthedisposalofwatersafter
useWateristoopreciousacommoditytowaste
Maximumreusemustbemadeofourexistingwater
suppliesConsistentwiththisneedtheAssembly
WaterCommitteehasjustreleasedareportrecom
mendinganalloutstateandlocalefforttodevelop
wastewaterreclamationfacilitiesTheCommitteeis

proposinglegislationtodeclarethestatesprimary
interestinthedevelopmentofwastewaterreclama
tionfacilitiesFinancialassistanceforinitiallocal
studiesandforloansforprojectconstructionispro
videdbytheproposedlegislationThisshouldhelp
localagenciesinintegratingwaterreclamationpro
jectswithexistingwaterdevelopmentprogramsand
sewageandwastedisposalprogramsWastewater
reclamationisafrontierareainwaterresourcesman

agementandshouldhaveafavorableeffectonmos
quitocontrol

Watermanagementmustincludeacompleteutili
zationofourtotalwaterresourcesincludingwaste
waterreclamationandtheplanningandcooperation
ofbothdevelopersanduserstoassurethecontrolof
waterassociatedproblemssuchasmosquitoes

Inconclusionwaterdevelopersincludingthestate
todayhavearesponsibilityformosquitocontrolintheir
reservoirsandcanalsbothduringconstructionand
duringoperationThiscanbeaccomplishedbycooper
ationwithqualifiedmosquitocontrolpersonsinthe
planningdevelopmentandoperationoftheProject

Mosquitoabatementdistrictshaveprovidedout
standingserviceinthisregardtoourstateformany
yearsIampleasedtosaythattheareainLosAngeles
CountyfromwhichIcomehasseveralofthestates
finestmosquitoabatementdistrictsIhaveenjoyed
workingwiththemonlegislationandlocalproblems
throughtheyears

Inadditionthelocalwaterusermustbeconstantly
awareofthemosquitoproblemsresultingfromtheuse
ofwaterGoodfarmingpracticeshouldbeencouraged
becauseitbringswithitgoodmosquitocontrol

Finallydevelopersandusersmustrecognizethe
problemsofdisposalandtheuseofnewprocedures
suchaswastewaterreclamationFullcoordination
betweenstateandlocalagenciesresponsibleforvec
torcontrolisalsonecessaryforsuccessinourunending
attackonthisproblem

Thisisjustabriefoutlineofsomeoftheproblems
thatmajorwaterdevelopmentprojectsandtheiras
sociatedfacilitiescauseintheareaofmosquitocon
trolIknowthatduringthecomingdaysofyourcon
ventiontherealexpertsinthesefieldswillbefilling
youinonmoretechnicalmattersButIcanassureyou
thattheStateofCaliforniawithregardtoitsmassive
waterprojectwillmakeeveryefforttoassurethebest
possiblemosquitocontrolmeasuresalongitsmilesof
waterwaysandatitsreservoirsandotherfacilities

MOSQUITOCONTROLISCOMPATIBLEWITH
ANDBENEFICIALTOAGRICULTURE

ALLENMGRANT

CaliforniaFarmBureauFederationBerkeleyCalif

Itisapleasureformetospeaktoyouonbehalfof
andintheinterestofagricultureanditsrelationship
tomosquitocontrolHavingbeeninfarmingfor38
yearstheinclinationistoreminisceThemosquito
situationthenwasconsiderablydifferentfromwhat
itistoday

WeoiginallyfarmedwithhorsesandmulesIcan
wellremember thehorsesandmuleswouldnot

leavethecorraltogoouttothepasturebecausethe
mosquitoesweresobadNotonlythatbutwewere
inthedairybusinessaswestillaretodayandthe
cowswouldnotleavethecorralInthosedayswe
pasturedcowsbetweenmilkingnotthewaywedo
nowbybringingthepasturetothecowsThecows
simplywouldnotpastureatnightbecausethere
weresomanymosquitoesinthepasture

Wecorrectedsomemosquitobreedingareasonour
own westraightenedtheriverwhenweboughtthe
propertyandwebuiltleveestokeepthewaterfrom
floodingoverPriortothatthemosquitoabatement
districtoperatorshadtospraymanypoolsthroughout
theunderbrushtheblackberriesandthewillowsIt
wasalmostimpossibletocontrolthemosquitoesin
thesebreedingareasAlsopeoplewouldusethese
areastodumpmayonnaisebottlestincansandsuch
receptacles which provided additional breeding
sourcesformosquitoes

Aswedevelopedourland gradeditandbrought
itunderirrigationfromtheoriginalnativepasture
webegantofindsomethingshappneingthatwe
couldntunderstandForexamplewefoundthat
wherewehadirrigationditcheswaterwouldstand
longafterirrigationwasfinishedAlsowaterstood
inpoolsinvariousspotsforawhileCattlearelike
somepeople theydontwanttodoanymorethan
theyhavetoTheywouldntgouptothewatertrough
whentherewaswatercloseby

Oneyearwehad24heifersabortcalvesWemoved
themoutofthisareaputtheminadrycorralfed
themhayhadthemdrinkonlyfromatroughand
westoppedtheproblemThenextyearwehad19
heifersabortcalvesinthesamefieldWemovedthem
outandstoppedtheproblemagain

Wedecidedthatperhapsthemosquitoabatement
peoplewererightthatweshouldnthavethewater
standingonthelandWeputinundergroundpipe
linesdividedthefieldintovariouspasturesand
keptthecattleoutwhilethefieldwasbeingirrigated
andweeliminatedtheproblemcompletelySothe
changeswemadetohelpourfarmingproblemswere
quitecompatiblewiththerecommendationsofthe
mosquitoabatementdistrict

Weleasedsomelandtoacotton owerWaterat

thattimewasprettycheapabout 5 anacrefora

fullyearsirrigationThiscottongrowerwasnotvery
particularwithhiswatersoinordertocutdownon
hisexpenseshecutdownonhislaborbill andlet

thewaterflowHehadalotofwaterstandinginthe
lowendofhisfieldIdonthavetotellanyofyou
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howdifficultitistokillmosquitoesundercotton
plantswhichmaybeastallas6feetinsomeofour
riverbottomlandintheSanJoaquinValley

Nowtheincreasingcostofwateriscausingpeople
tobemorecarefulwithitsotheywonthaveitstand
inginthefieldssomuchTheyuseitmoreefficiently
About25yearsagoIaskedtheAgriculturalExtension
ServiceinmyhomecountyofTularetobringus
informationonbetteruseofwaterThethenDirector
ofExtensiontoldmehecouldshowmetwocotton
fannersoneofwhomirrigatedhiscotton6timesin
1yearandanotherfarmeracrossthefencewhogot
thesamekindofproductionwith3irrigationsina
yearSowehavelearnedthattheencouragementof
themosquitoabatementprogramtomakebetteruse
ofwaterandtoavoidhavingstandingwaterisfully
compatiblewiththefarmersinterestsIpersonally
havebenefitedfromthecooperativeprogramofthe
mosquitoabatementdistrictinwhichIliveandfarm
IleasedsomeotherlandonwhatiscalledLewis
clayloamsoilThisisconsideredtobethepoorest
typeofsoilinourcountyItholdswateraboutlike
amayonnaisejarandyoucannotpunchaholeinit
withanaxlefromanoldautoWehavegivenupthat
leasenowbutfortheseveralyearswhenwehadit
weraisedupto600headofHolsteinheifersonit
Withourdairyoperationswebutchereverysomany
weeksanddividethemeatamongtheemployeesas
oneofthefringebenefitsofworkingonourdairy
Wealwaysthrowtheliversawaybecausewehad
liverflukesobadthatwecouldntusetheliveron

anyanimalthatwasraisedonthatpropertyOf
coursetheseflukesarenotconducivetogoodgrowth
oftheheifersAlsoIbelieveyoucanunderstandthat
sincetheflukemusthavestandingwaterforpartof
itsLifecyclethispropertywasconducivetothepro
ductionoflotsofmosquitoesWedidnthavethat
problemonourownpropertybecausewehadthe
propertydividedintoseparatepasturesandwedid
notputtheheifersonituntilthegroundwasdry
Thisagainwasacompatiblerelationshipbetween
mosquitoabatementtheAgriculturalExtensionServ
iceandthefarmeralllearninghowtousetheland
andthewatertobetteradvantage

Alsowelearnedthatwherewehadtoomuch
wateronthelandfortoolongatimeweweretrou
bledwithrhinotracheitisleptospirosisfoothillabor
tionandinadditionwehadthedangerallthetime
ofencephalitisBackin1940whenthemosquito
abatementprogramwasnotwelldevelopedasitis
todaywehadasonwhohadencephalitisIfIwere
notinterestedinmosquitocontrolfrommypointof
viewasanagriculturistIwouldstillbeveryinter
estedasacitizenofthecommunitybecauseofour
son

WhatabouttheuseofchemicalsIbelieveagri
cultureandmosquitoabatementworksidebysidein
thesafeuseofchemicalsforthebenefitofagriculture
andthepublichealthCertainlyweareoperating
compatiblyhere

AssemblymanPorternotedthecomingincreasein
populationandrecreationWeinagriculturewill
havetorelateourselvestothesechangesIfwecut
downontheincidenceofmosquitoesfliesdustodor
noiseandotherthingswhichbothergreatnumbers
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ofpeoplewhenwehaveagriculturenearthisburgeon
ingpopulationthenwecanhelpminimizethepres
sureoftheurbanpeopleontheagriculturalindustry

lrrclosingIwanttonotethatmosquitoeshavea
strungeffectonfarmemployeesImentionedinthe
beginningthedifficulttimewehadinthelate20s
withmosquitoesItwasalmostimpossibletokeepa
manonamowingmachineseatbecausewhenhesat
onthatseatitdrewhistrouserstightandtheback
ofhisshirtwastightMosquitoesreadilypunctured
thetightclothingandthemanwouldquitThevery
presenceofmosquitoesmakesadifferenceinagricul
turalproductionbothbecauseoftheireffectonthe
employeesandontheanimalsWithourcorningneed
forfoodforthehungryoftheworldeverysingle
thingwecandotohelpincreasetheproductionof
agriculturalproductswillbewellworthwhileSo
theincreasedagriculturalproductionwhichmosquito
controlhelpstoprovideiscertainlyjustificationfor
theexcellentcooperationwenowhavebetweenagri
cultureandmosquitoabatement

WORLDWIDEMOSQUITOCONTROLA
GROWINGPUBLICHEALTHNEED

RICHARDFPETERS

CaliforniaStateDepartmentofPublicHealth
BureauofVectorControlBerkeley

Mosquitoesalonewithoutevenconsideringtheir
infamousroleasvectorsofmalariayellowfeveren
cephalitisfilariasisdenguehemorrhagicfeverand
variousotherdiseasesofmanareclearlyeligibleto
beincludedamongthesignificantpublichealthprob
lemsoftheworldPerhapstheendlessdistresscaused
theworldspeoplefromsocalledpestmosquitoes
evenapproachesinimportancetheacknowledged
diseaseaspectCertainlyonthebasisofcombined
vectorandpestimpactmosquitocontroldeserves
vastlygreateraccelerationalmosteverywhereinthe
worldincludingalasthesocalleddevelopedcoun
tries

TheWorldHealthOrganizationinitsconstitution
regardspublichealthtobeastateofcompletephysi
calmentalandsocialwellbeingandnotmerelythe
absenceofdiseaseorinfirmity Thiswouldindicate

thatmosquitocontrolispartofthepublichealthneeds
oftheworldTheUSPublicHealthServiceSurgeon
Generaloveradecadeagoclearlyenunciatedpest
mosquitocontroltobeeligibleforpublichealthat
tentionyetdespitethesetwoprofoundpronounce
mentsthefactisconspicuouslyevidentthattheworld
wideneedsofmosquitocontrolhavenotevenbegun
tobeadequatelyrecognizedletalonemetFurther
forcesareoperatingthroughouttheworldwhichpor
tendgreatermosquitoproblemsaseachyearpasses
andcauseincreasinglycomplexsocialandenviron
mentalchanges

Thelatitudeaffordedmeinthistitleisconsider
able perhapsnotsointhisspaceage butgiven
theworldandworldwidemosquitocontrolasthe
themeofthismeetingIamsureyourealizeIamlike
lytostopatverylittle

Duringtheyearsofmypublichealthcareerandit
isalittledisturbingtorecognizethatitisnowap



proachingthecloseofthethirddecadeIhavetraveled
todiversepartsoftheworldonanumberofoccasions
inbothmilitaryandciviliancapacitiesrelatedtomos
quitoControlEverywheretheevidenceofmosquito
impactuponmanhasbeenconspicuousTheaverage
personintheUnitedStatesparticularlywithinthe
jurisdictionsofthoseofyourepresentinglocalmos
quitocontrolprogramswouldbeshockedtoknow
althoughheacceptsmosquitocontrolastheexpected
thingthatmostofthepeopleintheworldofwhich
therearenowaboutthreebillionwiththeuptake
considerablearesubjecttomosquitoesona24hour
basisnearlyeverydayoftheyearYoumightremind
yourpeopleathomethattheyareindeedamongthe
fortunateThemajorityfurthermoreliveinopen
shelterssowideopenastobeincapableofexcluding
mosquitoesCarryingthepredicamentofthegreat
massesofthisworldevenfurthertheaverageperson
doesntevenhaveabedtosleeponinthesensethat
weareaccustomedtoourfurnitureforslumberSo

youcanrealizethatthehumanpopulationisvery
generallyexposedtomosquitoesaroundtheworld

Anotheruniqueaspectofunderdevelopedpartsof
theworldisthatthewatersuppliesarecollectedoff
roofswitheachraininconvenientreceptaclesofevery
sizeandshapeimaginablethatwillholdwaterThese
representdomesticwaterneedcontainersInevent
offiretheybecomethefirefightingresourcesGen
erallyspeakingthisgreatvarietyofwaterfilledcon
tainersencirclingtheindividualpremisesiswrithing
withmosquitolarvaeIdontknowwhetherthesepeo
pleassumelarvaetobeanessentialcharacteristicof
waterorinanywayassociatethemwithmosquitoes
InfactIdontknowiftheyscreenthelarvaeoutwith
theirteethordrinkthemfortheirsupplementaldiet
butitisastonishingtorealizethisproximityofmos
quitosourcesbeingcompletelyignored

FranklyIhaveoftenbeendistressedandperplexed
bytheunilateralemphasistodateuponmosquitovec
torcontrolascontrastedwithmosquitocontrolinits
mostcomprehensivesenseThisdilemmafirstappeared
tomeintheWPAoperatedextramilitaryprogram
earlyinWorldWarIIandpersistedthroughoutthe
successorMosquitoControlinWarAreasprogram
conductedbytheUSPublicHealthServiceInthese
instanceswewererequiredtoconfinethecontrol
targettoAnophelesspeciesoccurringwithinonemile
ofmilitarybasesorotherareasofstrategicmilitary
need

ThatthisconditionwasludicrousforCaliforniahad
beensuggestedbyFreebornwhoduringthe1920s
and1930sonthebasisofprimafacieevidencehad
concludedthathisnamesakeAfreebornAitkenwas
capableofflightsofatleast20milesYetthepolicy
wasfirmEvenmoreimportanttheaccumulating
evidencebyDoctorsMeyerHammonandReeves
incriminatingculicinemosquitoeswiththetransmis
sionofencephalitiswasntevenrecognizedasanarea
ofcontroleligibilityforthisprogram

Beyondthemalariaandencephalitisconsideration
evenduringWorldWarIIasAssemblymanCarley
Porterinhispresentationimpliedaconsiderableir
rigationdevelopmentwasunderwayandasizable
mosquitoproblemhadalreadymanifestedinCalifor
nia1937wasthefirstrecordofAedesnigromaculis

ourmosttroublesomepestmosquitopresumedto
havebeenimportedwhichrapidlycoveredthefloor
ofthegreatCentralValleyThismosquitowhichis
capableofflightsofconsiderabledistancewasnot
eligibleforcontrolThepersonnelofthemilitarybases
andotherstrategicareasofthestatecouldntbepro
tectedagainstthismosquitowhichparticularlyat
thattimewithaverylowlevelofcivilianmosquito
controlactuallyinterferedwithanddisruptedevery
thinginthewayofmilitaryorotheressentialopera
tionsMindyouthegroundrulesappliedonlytocon
trolofvectorsofmalariawithinaonemileradius

Theseseveralillustrationscouldbereinforcedal

mostanywhereelseintheUnitedStateswhereequally
aggressivemosquitospeciesfromtheseashoremarshes
totheinlandswampstotheriverbottomlandsto
thesnowcappedmountainsinwhichthesepest
mosquitoesareresponsibleforvectoringifyouwill
acceptthisconnotationamassivediscomforttothe
publicInmanyinstancesnotablyinthestatesofNew
JerseyFloridaVirginiaNewYorktheNewEngland
statesLouisianaTexasUtahMinnesotathePacific
NorthwestandofcourseCaliforniathepublichas
madeitevidentthattheydontintendtobesacrificial
offeringstopublichealthpestmosquitoesandIam
suretheyneverintendtolookback

ThusIhavelongbeenconvincedthatthesharp
distinctionbetweenvectorandpestdiseaseanddis
comfortisaremoteephemeralonewhichcanoften
bestbeignoredinapublichealthprogramwhich
operatesinthepublicinterest

InCaliforniawedefinevectorcontrolasthescien
tificsuppressionofinsectsandotheranimalswhich
adverselyaffectthepublichealthandwellbeingac
complishedthroughaprogramofenvironmentalcon
servationmeasuresaidedbyappropriatechemical
andbiologicalcontroltechnology

Intheinterestofadministrativepracticalitywe
havefounditadvantageoustoexpandthewordvec
tortoincludethegreatvarietyofhomininoxious
animalswhichinterferewiththesafeandcomfortable

useoftheresidentialoccupationalandrecreational
areasThislibertyinbroadeningthedefinitionof
vectorhasbeentakenpurposefullyandthepublic
reactionhasbeenwithoutobjectiontosuchasemantic
abridgementReallytheunderlyingimportanceofthis
actionisthatoffacilitatingmaximumprogrameffec
tivenessandoverallhealthbenefitstothepublicwhich
isneitherequippednorwillingtodistinguishbetween
beingvictimofavectorordistressedbyapest

Thenextgreatexampleof unilateral controlem

phasisuponvectormosquitoescamewiththeconcept
ofmalariaeradicationamostuniqueandeffective
programbutthusfarincrediblylimitedasitrelates
tomosquitocontrolIamsureitisthepopularopinion
thatmalariaeradicationisprimarilyamosquitocon
trolprogramActuallyitisonlyinpartanadult
Anophelescontrolprogramwithcontrolpredicated
uponanophelinefemalemosquitoescomingindoors
andrestingonasurfacepreviouslytreatedwitharesi
dualinsecticidethatwillpresumablypersistfora
protractedperiodoftimeTheprimaryemphasisis
suppressionofthePlasmodiumofmalariabywayof
puttingintoperspectivetherelativeimportanceof
thetwophasesEradicationhasbeencarriedoutwith
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considerablesuccessontheepidemiologicalsidebut
Iamsurethateveryoneinthisroomrealizesthat
mosquitoadaptationsexpressedasresistancehave
shakenthefoundationsofthisconceptinmanyofthe
malariousareasoftheworldAccordinglytheprogram
isoverdueforanewoutlookandIampleasedto
recognizethatnewlooksareunderwaySpeakingas
arepresentativeofthefieldofbiologyIadmitun
happinessanddispleasureatthefailureofthefound
ersofthemalariaeradicationconcepttohaveutilized
thisprofessionattheoutsetinordertodetermineand
utilizeecologicalandethologicalknowledgeofvector
speciesasabasisfordeterminingwhatwherewhen
andhowcontroltechnologyshouldbeusedNotbeing
affiliatedwithaneradicationeffortIcanaffordtobe
prettybroadinmychallengeOfcourseImaynever
againbeinvitedtogoonaprogramassessmentany
wherebutIsincerelybelievethistobeasevereand
seriousomissionfromwhichtheprogramhasnotyet
recovered

Soperhapstheworldmalariaeradicationneeds
whichwewillshortlyhearaboutfromDonSchliess
manmightwellconsidertheappropriateuseofbio
logistsincarryingforwardthisvitalandincreasingly
demandingworldneedhopefullyonamuchbroader
mosquitocontrolfoundation

Nowhavingtakenthelibertyofworkingoverto
averymoderatedegreethemalariaeradicationpro
gramsoftheworldIwouldbederelictifIdidnt
nextshifttoAedesaegyptieradicationAgainthisis
aunilateralapproachtocontrolofasinglespeciesof
mosquitoinasettingofmanypestiferousmosquitoes
Iamsuretheproblemsareevidentwithoutmyenum
eratingthembutinanycasemyquarrelisnotwith
theneedfororthedesirabilityofthisprogramal
thoughofcourseCaliforniaisprovidingabout10
ofthebudgetandnotgettingoneredcentinreturn
despitemountingthebiggestmosquitocontrolpro
graminthenationButthisisoneofthefortunesof
federalfunctionsThethingIbelievetobemostim
portantisthateverycongressmanwhosupportedthe
fundsforthisprogramsincerelybelieveshehaspro
videdforallthemosquitocontrolneedsofthe50states
and1territoryThisisthewaythemindofacongress
manoperatesAninterestingaspectofthismatteris
thePattonBoggsBillbeforetheCongresswhichseeks
toobtainadditionalfundsformosquitocontrolinthe
contextthatIwouldadvocateIamsuretheseauthors

willnowfindittoughsleddingevenifthebillwere
unequivocallyendorsedbythisAssociationThoseof
youwhoattendedtheAMCABoardmeetingyester
dayknowtowhatIrefer

Shiftingbacktotheworldsceneandthegrowing
publichealthimportanceofallmosquitoeswhichaf
fectmanthefollowingdevelopmentsandtrendsare
underwaywhichdemandgreatermosquitocontrolef
fortTobeginwiththeworldisexperiencingapopu
lationexplosionTranslatedthisonlymeansmore
peopletocausemoremosquitoesmosquitoesthatwill
immediatelybegintosearchforvictimsoftheirbloody
intentionsThenextobviouseffectofmorepeopleis
thetrendtowardsurbanizationPeoplearegradually
shiftingfromtheremotepartsoftheworldandcon
centratinginmegalopolisesThisimposestheneedfor
comprehensiveandorganizedhandlingofliquid

14

wastesIncompletehandlingofliquidwastesisan
invitationtothatcosmopolitanmosquitoyouaregoing
tohearmoreaboutthisafternoonfromDrKessel
CulexpipiensfatiganswhichthriveswhereverLquid
wastesfindtheirwayThisproblemasitrelatesto
filariasisandasworldwidepestsineverynocturnal
hourisastaggeringoneyettobeeffectivelydealt
with

AfterMrAllenGrantspresentationearlierthis
morningandfromtheinferencesofAssemblyman
PorterIamsureIhardlyneeddwellontheabsolute
necessityofincorporatingmosquitopreventionwithin
allthemajoragriculturaldevelopmentsoccurring
aroundtheworldThephilosophyweemployinCali
forniaisthefrequentlyquotedoneofpublichealth
anounceofpreventionisworthapoundofcure
Californiaitselfhasexperiencedwithinashortspanof
20yearsanincreaseinprogramcostfrom500000in
1946tonearly8millionin1966mostlyoccurringin
theagriculturalareasofthestatealthoughcertainly
alsotoalesserextentinthecommunityareasas
representedbytheverylocalityinwhichAssembly
manPorterlives

InthecourseofoneofmyworldtravelsIhadthe
opportunitytoseetheplanswithintheUSSRforagri
culturalirrigationexpansionTheyhavescheduledan
irrigationdevelopmenttwiceasgreatasthatwhich
wehaveprogrammedintheUnitedStatesandour
plancallsforaboutaquadruplingofourpresentir
rigationresourcesIncidentallyCaliforniapresently
hasaboutonequarterofalltheirrigatedlandinthe
UnitedStatesandevenafterthedevelopmentofall
irrigableareasinthiscountrywewillstillhaveabout
onefourthofalltheirrigablelandprovidedwater
frommountainwatersources

Thenofcoursewecannotturnourheadsandignore
theincreasingproblemofmosquitoinsecticideresist
ancewhichinitselfdemandsabroadeninglookatthe
preventiveandthebiologicalalternativestotheuse
ofchemicalsWedonotexpecttocompletelysubsti
tueforchemicals but certainly complementary
measuresareneededmoresothanhasbeenthecase
inthepast

Ibelievethatmanyoftheneedsofunderdeveloped
areasoftheworldcanbemetbysimpleeducation
resultinginimprovedpatternsoflivingthroughor
ganizingpeopleintheirvariousjurisdictionstounder
standwheremosquitoescomefromandtotakesteps
tohelpthemselvesIwouldcertainlyhopethatthe
worldofthefuturewillgivemoreattentiontothe
structuresinwhichpeoplelivedesigningthemin
suchawayastopermitexclusionofmosquitoesThis
mayappearwayoutbutIwonderifclosedunitswith
airconditioningareasfarawayasitmaysoundatthis
momentCertainlyscreeningofsoundlybuiltstruc
turesisaminimumneedwithinattainmentWehave
takenscreeningforgrantedinthiscountryyetone
doesnotfindscreeningverygenerallythroughoutthe
world

FinallythechallengetotheAMCAisoneofshap
ingandhelpingtoaccomplishtheneedsofthefuture
WemustexpandourperspectiveWenowdefineour
selvesasAmericanatleastinthePanAmericansense
oftheWesternHemisphereWehavetechnicalcoun
terpartsaroundtheworldmanyofwhomspeakother



languagesandwhohavejustasmuchtechnicalcom
petenceandcapabilityofcommunicationaswedo
amongourselvesheretodayIdobelievethatthe
AmericanAssociationhasthepotentialtobecomea
WorldAssociationOursisauniqueAssociationbeing
dedicatedonavoluntarybasistopublicservicethe
missionbeingtocommunicateinformationforthe
protectionandthepreservationofthehealthandcom
fortofthepeopleoftheworldagainstmosquitoesand
othervectorsofdiseaseanddiscomfortItisentirely
withinthescopeofrealmofthisAssociationtoachieve
thisbroadobjectiveasalongrangetargetSoIwould
urgetheAssociationatlargetocontemplatethisasa
horizonfortomorrowbecausetheproblemscaused

bymosquitoesandrelatedanimalsresultinginhuman
discomfortanddiseasearegoingtogetworsebefore
theygetbetterunlesstheyreceiveappropriatepre
ventiveprogram

InclosingIrealizethehugeproblemsthatattend
thefinancingofworldwidemosquitocontrolThere
undoubtedlywillhavetobegreatergovernmentalac
ceptanceofresponsibilityCertainlytheWHOand
allotherinterestedworldserviceorganizationscould
expandtheirscopestowardthisobjectiveandthereby
aidandfacilitatebringingintobeingtheprospectof
worldwidemosquitocontrolItwontcomeeasilyor
soonbutmyattitudeisneverundertakennever
acomplished
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DIETHYLCARBAMAZINEIN

FILARIASISCONTROL

JOHNFKESSEL
SchoolofPublicHealth

UniversityofCaliforniaLosAngelesCalif

ThetwoexcellentsummariesbyHawking1955and
1962concerningthechemotherapyoffilariasispoint
outthatnoneofthedrugsextensivelyusedinthe
earliertreatmentorcontrolofanimalparasiticdiseases
otherthanfilariasishasprovedtobetheanswerfor
filariasis

Withthepossibleexceptionoftheantimonialand
arsenicalcompoundsdescribedatthelastWHOEx
pertCommitteeMeetingonFilariasis1962 nonew

filaricidesarebeingextensivelystudiedLartigue
Ovazza1966areusingTrimelarsanMelW9955
RPinthetreatmentofonchocerciasiswithreported
safetyandsuccessHoweverpreliminarystudiescon
cerningitsuseinfilariasisstillindicatethenecessity
forcautionandfurtherreportsarebeingawaited
withinterest

Hawking1962Table1tabulates20reportsfrom
differentpartsoftheworldinwhichdiethylcarbama
zinewasusedincontrolprogramsThemicrofilaria
ratesareshownbeforeandaftertreatmentalongwith
thepercentagereductioninmicrofilariadensityIt
wouldappearfromhisreviewthatdiethylcarbamazine
istheonedrugshowntobesafeandatthesametime
highlyeffectiveinloweringfilarialinfectionrates

Therearehowevergreatvariationsinthereported
reductionsofmicrofilariainfectionsfollowinguseofdi
ethylcarbamazineaslistedinHawkingsreportThese
fallintotwogroupsfirsttotalpopulationgroups
asinislandsvillagesordistrictsinwhichmasstreat
menthasbeenadministeredthepositivesinthepost
treatmentfollowupgrouprangedfrom13percent
to16percentSecondgroupsofcarrierseachshow
ing100percenttobepositiveformicrofilariaepriorto
takingdiethylcarbamazineinthisgroupthepost
treatmentbloodsurveysshowedfrom8percentto
90percentstilltobepositiveThesemarkeddiffer
encesinposttreatmentratesundoubtedlystemfrom
variablesineachofthegroupssuchasadifferent
microfilariaratesanddensitiesbeforetreatmentb
differentregimensofdiethylcarbamazineadministered
andcdifferentlengthsoftimebetweenadministra
tionofdiethylcarbamazineandfollowupsurveysafter
closeoftreatment

AlthoughthedatainHawkingsTable1allshow
trendstowardlowermicrofilariaratesanddensities
followingdiethylcarbamazineexactquantitativerela

TECHNICALSESSION

CONCURRENT

MONDAYFEBRUARY6130PM

HARRYDPRATTPresiding

tionshipsbetweentheresultsofthetwoproceduresof
reportingarenotdefined

Asthetrendinfuturefilariasisworkinallproba
bilitywillbetowarderadicationratherthancontrol
onlyamoreprecisereevaluationofdatarelatingto
theeffectivenessofdiethylcarbamazineisdesirable
ExtensivelongtermdatahavebeencollectedinTahiti
andAmericanSamoaAsthewriterhasbeenclosely
associatedwithbothoftheseactivitiesitishopedthat
ananalyticalsummaryofcertainkeyexperimentsmay
helptounderstandthevalueofdiethylcarbamazine
infilariasiscontrol

WhendiethylcarbamazinewasfirstusedinTahiti
byBeyeetal1952nolongtermdatafollowingits
effectivenesswereknownTherecommendeddosage
atthattimewas2mgperkgofbodyweighttid
whichprovedtobeanimpracticaldosageformass
treatmentcontrolprograms

Table1RawdataregardinggroupsAandBinTahiti
andAmericanSamoa

No No

examined positive

AvMf

count
person

Tahiti

BeforeA 572 172 300 300

B 60 60 1090 560

AfterA 572 19 33 13
B 60 8 130 015

AmerSamoa

BeforeA 833 156 190 150

B 145 145 1000 610

AfterA 675 54 80 04

B 145 38 260 18

Incomplete

PROCEDURES

RegimensemployedFollowingearlyexperimentson
dosageandspacinginregimensofdiethylcarbamazine
forcontroloffilariasisinTahitiasreportedbyKessel
etal1953 aminimumdosewasselectedof6mg
perkgofbodyweighttobegivenonedayeachmonth
for12monthsthustotaling72mgperkgSubsequent
annualfollowupbloodsurveyswereperformedcon
sistingoftwo20mmthickbloodfilmsandexpressed
astheaverageofbothAllrecurrentandnewpositives
weretoberetreatedfollowingeachannualbloodsur
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veyThissystemwastoberepeatedhopefullyuntil
allpeoplewerenegative

AnexceptiontothisprogramwasTautiraaremote
districtinthenortheastpartoftheislandinthatmany
oftheknownpositivesinthepopulationweregiven
thestandarddosagetoranaverageof26monthsin
steadof12thusreceivingapproximately156mgper
kgofbodyweightTherewere60suchpeoplewho
weregivenfollowupbloodsurveysatregularintervals
forthreeyearswithoutinterveningretreatment

Whenthefilariasiscontrolprogramwasestablished
inAmericanSamoain1962thestandardof12doses
ofdiethylcarbamazineasoriginallyrecommendedin
TahitiwasemployedHoweverinsteadofadminister
ing6mgperkgonedayeachmonthfortheyeareach
personreceivedfirstadailydoseonceadayfor six

daysOnegroupthenrestedforsixmonths andre

ceivedanothersixdailydosesduringtheseventh
monthMembersofthealternategroupreceivedtheir
secondsixdosesatmonthlyintervalsofonedailydose
eachmonthbeginningthesecondmonthaftertreat
mentbeganDuringthefirstyearthealternategroup
showedthegreatestreductionsbutbythethirdyear
followupresultsinbothgroupshadbecomeapproxi
matelythesame

EvaluationofresultsTwowaysofrecordingfollow
upresultsareshowninFigures1and2ThefirstA
representsapopulationinavillageordistrictas a

wholeandfurnishesanepidemiologicbaselinefor
clinicalandbloodsurveysandforcomparisonwith
theratesofinfectivestagelarvaeinmosquitosurveys
ThesecondBrepresentsthecarriersormicrofilaria
positivesallofwhomreceivedthesame standard

regimenoftreatmentandwhoalsoreceivedidentical
followupsurveysatregularintervalsafterthetermi
nationoftreatmentTheyillustrateaselectedgroup
bywhichtoevaluatetheoptimumchemotherapeutic
resultsobtainablebytheregimenemployed

Table1givesthenumberofpeopleexaminedthe
numberpositiveineachareaforgroupsAandBand
themicrofilariaratesandaveragenumberofmicro
filariaeper20mmofbloodineach

Table2representsananalysisofthe145peoplein
AmericanSamoaknowntobepositiveformicrofilariae
beforethedescribedtreatmentwithdiethylcarbama
zineandforthreeconsecutivefollowupsurveysdur
ingthefirstsecondandthirdyearthefirstbeingsix
monthsfollowingthecloseoftreatment

RESULTS

Thefollowingfiguresanddiscussionrefertodata
collectedbothbeforediethylcarbamazineandfrom
thethreebloodsurveysduringthefirstsecondand
thirdyearsfollowingthecloseoftreatment

InFigure1underAitisobservedthatinTahiti
themicrofilariaratedroppedfrom30percentbefore
treatmentto07percentoneyearafterthecloseof
treatmentbutbytheendofthethirdyearhadrisen
to33percentInFigure2Athevillagegroupin
AmericanSamoashowedadecreasefrom19percent
beforetreatmentto3percentduringthefirstyear
androseto8percentduringthethirdyearInboth
TahitiandAmericanSamoathedifferencebetween
pretreatmentrateandtherateduringthethirdyear
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Figure1MicrofilariaratesinTahitibeforeandafter
diethylcarbamazine
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Figure2MicrofilariaratesinAmericanSamoabefore
andafterdiethylcarbamazine

followingcloseoftreatmentwasfoundtobesignifi
cantatasingletestlevelofP00001

Themicrofilariaratesandaveragecountsbefore
diethylcarbamazineinTahitiwerehigherthanin
AmericanSamoabutlowerduringthethirdyear
followupthaninSamoaThiscouldhavebeeninflu
encedbythefactsthatmoredosesofdiethylcarbama
zinewereadministeredinTahitithaninAmerican
Samoaandthatthespacingwasdifferentieonce
amonthfor12months

Figures3and4arecompositesanddepictthemicro
filariaratesandaveragemicrofilariacountsinrural
districtsofTahitiandinruralvillagesofAmerican
Samoabeforeandaftertreatmentusingsurveysby
Murray1948 Ciferrietal1966andLaigretetal
1966

Figure3shows1Withoutmasstreatmentwith
diethylcarbamazineasacontrolmeasuretherewas
littlechangeinmicrofilariaratesduringperiodsoffive
totenormoreyears2Uponmasstreatmentwith
diethylcarbamazinethereweresharpdecreasesin
microfilariaratesduringaregimenoftreatmentrang
ingfromonepercenttothreepercentbytheregimens
employedinTahitiandAmericanSamoa3Without



Table2Detailedanalysisofbloodsurveysof145positivepeoplebeforeandthree yearsfollowingdiethylcarbamazine

Levelsof
Mfcounts

per20mm

Microfilaria
countsat

eachlevel
No

Before
treatment

1152634
110 45596372 51 100 197 0

8393101

112017213011
1150 3140641509 43 100 1170

5160861704
7180681903

51 91100210120018 51 100 7424

20130063014003
4001

Totals

30

25

20

15

I0

0

0

YEARS

5

BEFORE

145 100 8791 15

TAHITI

SAMOA

12345 10

DEC AFTER

Total No
Mf

Figure3MicrofilariaratesindistrictsofTahitiand
villagesofAmericanSamoa

additionaltreatmentbythethirdyeartherateshad
risento33percentinTahitiandeightpercentin
AmericanSamoa4InTahitiwheretherulehas
beentoretreatrecurrentpositivesalongwithnew
positivesitisseenthat10yearsaftertreatmentthe
microfilariarateinruraldistrictsisaboutfivepercent

InFigure4whichshowsmeanmicrofilariacounts
per20mmofbloodinthesameareascorresponding
impressivedropsareobservedOfspecialinterestare
thelowaveragemicrofilariacountsfollowingtreatment
allbelowtwoinTahitiandbelow04inAmerican
Samoa

Figure5illustratesthepercentageofAedespolynesi
ensisfoundtoharborlarvaeofWuchereriabancrofti

8 19 16 11 26 47 13 30 29

7 14 19 19 37 86 19 37 235

1styear

30

25

20

15
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0

Followingtreatment

2ndyear 3rdyear
Total No Total No Total
Mf Mf Mf

0 0 1 2 2 6 12 9

10 35 31 21 135 38 26 273

1

TAHITI

SAMOA

10 5 12345 YEARS

BEFORE DEC AFTER

Figure4MicroflariadensityindistrictsofTahitiand
villagesofSamoa

beforeandaftertreatmentinruralareasofTahitiand
AmericanSamoa

InTahitiVairaoarepresentativeruraldistrictwas
selectedin1951earlyinthefilariasiscontrolprogram
asanobservationorcontroldistrictandwasheldfor
anumberofyearswithoutdiethylcarbamazinepartI
iekilometers28untilJuly1954andpartIIie
kilometers914untilApril1956Rosen1955used
thisdistrictasoneofthethreeareasinwhichhecon
ductedsurveyswhen2390mosquitoesweredissected
97percentyieldingallstageand18percentinfective
stagelarvaeAlsomanyofthebaselinestudiesforthe
intensivemosquitosurveyswhichBonnetetal1956
developedweremadeinthisuntreateddistrict
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Theseintensivemosquitosurveysweremadeusual
lyeverythreemonthseachyearfromJune1953to
April1954inpartIandfromTune1953toJanuary
1956inpartIIThirteenofthesesurveysmadebefore
massadministrationofdiethylcarbamazinearesum
marizedwiththefollowingresults

Beforediethyl
carbamazine 327

Thirdyrafter 375

20

Numberpositivefor Percentagepositive

Mosquitoes AllstageInfectstageAllstage Infectstage
dissected larvae only

4733 528 147 111 31

Eightfollowupsurveysbyidenticalmethodswere
madeduringthesecondandthirdyearsaftertreat
mentFourwerenegativeforthirdstagelarvaeThese
eightsurveysaresummarizedasfollows

Numberpositivefor Percentagepositive

nfect

diseata
A
arvaeInfectstage Allstage

I

only
stage

2052 43 12 20 058

Theseresultsshowedasignificantreductionofinfec
tivestagelarvaewithP00005

Itisalsoofinteresttonotethatintensivemosquito
surveysbythissamemethodperformedthreeandfive
yearsfollowingmasstreatmentswithdiethylcarbama
zineinTautirathevillageillustratedinTableI
showednoinfectivestagelarvaeofWuchereriaban
croftiinanyofthe327mosquitoesdissected

Beforethefilariasiscontrolprogramwasbegunin
AmericanSamoain1962intensivemosquitosurveys
wereperformedbythesameintensivemethoddevised
byBonnetetal1956inthefourruralvillagesof
AoaAmouliAmanaveandMalaeloainAmerican
SamoaFollowupintensivemosquitosurveyswere
completedonlyinthethreevillagesofAmouliAma
naveandMalaeloaduringthethirdyearaftercom
pletingmasstreatmentwith72mgperkgofbody
weightofdiethylcarbamazineThesummariesofdis
sectedmosquitoesyieldinginfectivestagelarvae
caughtinthesethreeruralvillagesbeforeandthree
yearsafterdiethylcarbamazineareasfollows

Mosqwithinfectstagelarvae

Mosqdissected No

Itisofinteresttonotethatthepercentageofmos
quitoeswithinfectivestagelarvaedroppedfrom21
percentbeforediethylcarbamazineto053percent
duringthethirdyearfollowingmasschemotherapy
Itshouldbenotedthatfewermosquitoesweredis
sectedinthethreevillagesinAmericanSamoathan

7 21

2 053

Figure5Percentofmosquitoeswithinfectivestage
larvaebeforeandafterdiethylcarbamazine
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Figure6PeoplepositiveatdifferentMflevelsbefore
andafterdiethylcarbamazine

inVairaoTahitiandsothesignificancelevelofP
fallsbetween010and020

Figures6and7showananalysisofmicrofilaria
ratesandaveragemicrofilariacountsbeforeandduring
threeyearsafterdiethylcarbamazineinAmerican
Samoafor145pretreatmentpositiveindividuals
groupedaccordingtotheirpretreatmentlevelThe
differenceobservedinpercentagespositiveatthree
yearsbetweenthegroupwithlowinitialcountand
thegroupwithhighinitialcountwasfoundtobe
significantatamultipletestlevelofP0005teston
allthreebetweengroupdifferencesmadesimultane
ously

Figure6furtherillustratesthethesisofCiferrietal
1966 thatanimportantpositiveassociationexists
betweenpretreatmentmicrofilariadensityandper
centageofcarriersfoundpositiveaftertreatment

Figure7showsthatrecurrenceswiththehighest
microfilariacountsarefoundinthegroupofpeople
havingpretreatmentdensitiesof51oroverThedif
ferenceobservedinmeancountsatthreeyearsbe
tweenthegroupwithlowinitialcountandthegroup
withhighinitialcountwasfoundtobesignificantat
amultipletestlevelwithP00001threetestsmade
simultaneouslyFigure7furthershowstheaverage
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Figure7AveragecountsperMflevelinpeopleposi
tivebeforeandafterdiethylcarbamazine

densityofmicrofilariaeper20mmofbloodinthe145
peopletohavedroppedfrom61to18perpositive
personsignificantatalevelP00001

Rosen1955inhisTable11incomparingthe sus

ceptibilityofApolynesiensisinTahitianstrainsofW
bancroftishowsthatmosquitoesfedonpeoplewith
lowmicrofilariacountseglessthanone areinfected
lessfrequentlyandwithfewerlarvaeperinfected
mosquitothanmosquitoeswhichwerefedonpeople
withhighmicrofilariacounts

BycomparingthisinformationwiththatinFigure7
itwouldbeofinteresttospeculateconcerningthe
minimalmicrofilariaratesandcountsbelowwhich
interruptionoftransmissionmightoccur

InAmericanSamoain1965followingthefirstmass
treatmentofthewholeislandofTutuilawith12doses
of6mgperkgofbodyweightadministeredwithin
sevenmonthsitwasfoundafterrestingforoneyear
thatthreepercentofthepopulationofsixruralvil
lagestestedwerestillpositivewithanaverageof04
microfilariaeper20mmofbloodperpersonInstead
offollowingtheprocedurepreviouslyusedinTahiti
ieperforminganannualislandwidebloodsurvey
andretreatingthepositivesonlyitwasdecidedthat
itwouldbecheaperandprobablymoreeffectiveto
retreatthewholepopulationwith12dosesof6mgper
kgofbodyweightatoptionalintervalsduringthe
secondorthirdyearaftertheendoftheprevioustreat
ment

CONCLUSIONS

DiethylcarbamazineaThesuccessofamass
treatmentprogramwithdiethylcarbamazineagainst
filariasisisdirectlyproportionaltotheamountofthe
drugprescribedandthethoroughnesswithwhichit
isadministeredItmustberememberedthatinany
controloreradicationprogramonavolunteerbasis
humanfactorssuchasexcusalsorrefusalsand
migrationsofuntreatedcarriersintoanareawill
influencetheresults

bApartfromtheinconveniencesoftakingre
peateddosesofthedrugandofthereactionsresulting

fromliberationofexcessforeignproteinfromthede
structionofmicrofilariaethedisturbancesarefew
ControlprogramsheredescribedforTahitiandAmeri
canSamoaillustratethereductionsofmicrofilariaeto
aminimumincontrolledtreatedgroupsusingtwo
differenttotaldosagelevelsAsclinicalfilariasissuch
aslymphangitisandfilarialfeverwerealsoreduced
toalowpointunderthesetreatmentsandasfewnew
casesofelephantiasisdevelopedinsuchcontrolledpro
gramsitappearsthattheimportanceoffilariasisasa
diseaseofpublichealthimportancehasbeengreatly
reduced

cThisdoesnotmeanhoweverthatmasstreat
mentprogramswithdiethylcarbamazinehaveresulted
ineradicationoffilariasis

dAsignificantquestioniswhetherbyapplying
greaterperseveranceinthefurthercontrolledadminis
trationofdiethylcarbamazineitwillbepossibleto
assuremoreeffectiveadministrationandconsequent
lowerinfectionrateswhichwilleventuallyresultin
eradicationoffilariasis

SUPPLEMENT

AttheInterregionalSeminaronFilariasisofthe
WorldHealthOrganizationheldinManilainNovem
ber1965DrMSasa1966suggestedtheplotting
ofacumulativepercentagedistributionofmicrofilaria
positivesbyprobitscaletoevaluatethemicrofilaria
loadinepidemiologicstudiesforfilariasis
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Figure8CumulativepercentagedistributionofMf
positives
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Table3Summaryofdata

MFrate MFdensity
AverageMFcountsper20mmofblood

Tahiti

Before 100 560

After 13 02

AmSamoa

Before 100

After 26

610

20

Table4Frequencydistributionofmicrofilariapositive
casesbymicrofilarialcountsper20mmbeforeand
afterdiethylcarbamazinetreatments

1 15 103 14 378 6 100 6 750

2 6 145 11 675 7 217 21000

3 4 172 8 837 1 233

4 5 207 1 884 0 233

5 9 269 0 864 3 283

6 3 290 0 864 0 283

7 2 303 1 891 3 333

8 3 324 0 891 1 350

9 3 345 0 891 1 367

10 1 352 1 918 0 367

1120 17 469 2 972 2 400

2130 11 545 0 972 8 533

3140 6 586 0 972 5 617

4150 9 648 0 972 3 666

5180 8 703 1 1000 2 700

6170 4 731 2 733

7180 6 772 3 783

8190 3 793 1 800

91100 2 807 0 800

101200 18 931 4 983

201300 6 972 11000

301400 3 993

401500 0 993

501600 11000

InJapanduringAugust1966DrSasareviewedthe
abovepaperwiththeoriginaldataandplottedthe
informationthereinfromTautiraTahitiandfrom
AmericanSamoabythiscumulativepercentageof
microfilariapositivesbothbeforeandaftertreatment
TheresultsareshowninTableIVandFigure8They
maybecomparedwithTableIIIwhichsummarizes
datafromFigures124and7andrecordsthemicro
filariarateandmicrofilariadensityieaveragecounts
per20mmofbloodbyproceduresthathaveprevious
lybeenusedinmanyfilariasisstudies

Bothmethodsillustratethemarkedreductionsthat
occurfollowingthecloseoftreatmentwithdiethyl
carbamazinebytheregimensdescribedinthebodyof
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Samoaaveragedose Tahitiaveragedose

72mgkg 156mgkg
Micro

filaria Before After Before After

count Treatment Treatment Treatment Treatment

No Cum No Cum NoCum NoCum

thepaperThestudiesdemonstratethatdiethylcarba
mazineifusedadequatelyisasafeandvaluabledrug
forthecontroloffilariasis

Albeitthereportsanddiscussionsattherecent
SeminaronFilariasisoftheEleventhPacificScience
CongressinTokyoonAugust23and241966stillshow
theneedforthediscoveryandtestingofnewdrugs
thatcanbeadministeredwithgreatereaseandthat
willdestroybothadultfilariaandmicrofilariaemore
quicklythananydrugsnowavailableforuse
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MOSQUITOCONTROLACTIVITIESOFTHE
USARMEDFORCESINTHEREPUBLICOF

VIETNAM

RTHOLWAY

USNavyPreventiveMedicineUnitNo6
PearlHarborHawaii

AWMORRILL

NavalFacilitiesEngineeringCommand
PacificDivisionPearlHarborHawaii

FJSANTANA
USNavyDiseaseVectorControlCenterNAS

AlamedaCalif

Mosquitocontrolasaweaponagainstdiseasehas
beenofgreatimportancetomanymilitarycamgaigns
andperhapsnevermoresothaninthepresent opera

tionintheRepublicofVietnamTheproblemsofap
plicationhavebeenmoredifficultandfrustratingbe
causeofthenatureofthewaritselfandtheinacces
siblelocationofmostofthesignificantdiseasesources
Muchhasbeenwrittenregardingtheabsenceofde
finablecombatfrontsandtheunpredictablenatureof
guerrillatacticsandtheseconditionsaffectmosquito
surveillanceandcontrolaswellasallotheraspectsof
thecampaignThisdiscussionisconcernedprimarily
withexperienceintheFirstCorpsAreaoftheRepub
licofVietnamwheremajorresponsibilityhasbeen as

signedtotheUSMarineCorpsandNavyTheother
threecorpsareascomprisethesouthernthreequarters
oftheRVNandaretheresponsibilityoftheUS
ArmyThesamebasicproblemsareencounteredand
themosquitocontrolactivitiesofpersonnelineach
areahavebeensimilar

MOSQUITOBORNEDISEASE

Mosquitobornediseaseswiththeexceptionof
malariahavenotbeenasseriousinVietnamashad
beenexpectedDengueandencephalitisarepresent
butlittleornofilariasisorhemorrhagicfeverhasbeen
reported

DengueAlthoughdenguewasfrequentlydiagnos
edclinicallybymedicalofficersonly8militarycases
werereportedofficiallyinICorpsduring1966Very
fewhaveactuallyshowedanantibodyrisebetween
acuteandconvalescentseradiagnosticfordengueIts
presencehasbeenreportedinotherpartsofVietnam
byUSAIDofficialsandtheUSArmyTheamountof
illnessdiagnosedasfeverofundeterminedorigin
exceedsthatofconfirmedmalariaandArmyauthori
tieshaveestimatedthatonethirdormoreofthismay
bedengueIfthisisdengueitappearstobemuch
milderthanthatencounteredinWorldWarIIHow
everthevectorsofthediseaseAedesaeguptiandA
albopictusarefoundcommonlythoughoutthecountry

JapaneseBEncephalitisThepictureforJapanese
encephalitisJBEisnotentirelyclearUSAIDhealth
officialsreportedthattheFrenchshowedserological
evidenceofthediseaseintheirtroopsbutAIDhad
nocasedatapriortoJune1966Fourhundredcases
ofencephalitisorencephalomyelitishavebeenob
servedoverafouryearperiodinthecivilianpopula
tionaroundQuangNgaiThesecasesoccurredpre

dominantlyinthe410yearagegroupfromrural areas

andtherewasamortalityrateofabout80Additional
evidenceofviralencephalitiespossiblyJBE wasob
tainedwhenatotalof60ormorecasesofviralmen
ingoencephalitiswithonedeathwasreportedfrom
militarypersonnelinICorpsthroughNovember
1966Theincidencewentfrom2inJuneto22inJuly
10inAugustandfellto5inSeptemberandOctober
Preliminaryserologicaltestswere runonpairedseraof
15ofthesemeningoencephalitispatientsnineofthe
15hadsignificantrisesintiterinhemagglutination
inhibitionteststoJBESincethosefindings arepre
liminaryitcannotbesaidforcertainthatJBEvirus
isthecausativeagentPreventiveMedicineUnit
NavalSupportActivityDaNang1966Howeverif
itisnotJBEthenitisprobablyduetoavirusclosely
relatedtoitMedicalofficershavereportedthatclini
callymostofthecaseshavebeenmilderthantypical
JBEWiththepresenceofthereportedvectorsCulex
tritaeniorynchusCgelidusandCpipiensquinque
fasciatusinthecountrylikelihoodformore casesof

JBEorJBlikeencephalitisseemsveryhighAllthree
mosquitoeswerefoundverycommonlythroughoutthe
deltaandcoastalareas

MalariaMalariaanditscontrolisnowthemost
importantdiseaseproblemoccurringinVietnamThe
existenceofdrugresistantPlasmodiumfalciparumhas
beenwellestablishedByfarthegreatestproportionof
malariacasesdiagnosedinVietnamareduetofalci
parummalariaFiguresontheexacttotalnumberof
allmalariacasestodatesincethebuilduparenot
availablebutitundoubtedlyexceeded10010forUS
andKoreanforcesalonebytheendof1966

ThemalariaeradicationprograminRVNfollowed
thestandardpatternofresidualDDTsprayingof
housesmalariasmearcollectionsandmass useof

antimalarialdrugsThisprogrambecameineffective
after1963becauseofthewarTheMalariaControl
ServicereportedthattheVietCongmadeaspecial
targetofcontrolspraycrewsbydestroyingvehicles
equipmentandsuppliesandkillingpersonnelRVN
1963Bythespringof1965whenUSMarinesbe
gantotakeuppositionsinthenorthernquarterofthe
RepublicofVietnammosquitocontrolhadceasedfor
allpracticalpurposesResidualsprayingofhouseswas
restrictedtolimitednumbersinthesecurecoastal
areaswheremalariaincidencehadneverbeenhigh
Lysenko1965hadnotedthatFrenchmedicalof
ficersasfarbackastheendofthenineteenthcentury
recognizedthattheterritoryofVietnamisnothomo
geneousformalariaForexampleinNorthVietnam
theRedRiverdeltathemaritimeplainsandthehigh
mountainshavebeenpracticallyfreeofmalariawhile
theinfectionrateinthefoothillsandmediumeleva
tionmountainousareasisextremelyhighSimilarly
inSouthVietnamthecoastalplainandmuchofthe
deltahaslittleornomalariawhiletherearenumerous
hyperendemicfociscatteredthroughouttheinterior

LysenkodividesNorthVietnamintofourmalario
geniczonesbasedontopographicalfeatureswhichin
turndeterminethedistributionandabundanceof
AnophelesminimusHeconcludesthatthemedium
elevationmountainandriverzoneisanindependent
malariazonewhereallhumansettlementsareinten
siveandconstantlyactivefociandimpliesthatmini
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musistheonlysignificantvectorMalariaintheother
zones lowmountainandriverhillandriverand
plateauishypoendemicandisdependentuponper
iodicimportationofthecarrierandsourcesofinfection
fromhyperendemicfociMilitaryexperienceinthe
northernpartofSouthVietnamsinceJuly1965sup
portsthisconceptbasicallyHoweverthereisconsider
ableevidencethatgiventhepresenceofadequate
parasitereservoirAnophelesspeciesotherthanmini
musareresponsibleformaintenanceoftransmission

ORGANIZATIONFORACONTROLPROGRAM

TheMarinesbegantheirdevelopmentoftheDa
NangHuePhuBaiandChuLaienclavesinMarch
andApril1965Seriousdeficienciesinvectorcontrol
resultedfromlackofpesticidesequipmentandade
quatelytrainedpersonnelFortunatelythesedeficien
cieswerenotfollowedbyanysignificantamountof
illnessbecauseofthelowlevelofvectorbornedisease
inthelocalitieswherepersonnelwereconcentratedat
thattime

AsurveyofthesituationduringJuly1965bythe
seniorauthorresultedinrecommendationsforavector

surveillanceandcontrolprogramSpecialemphasis
wasplacedontheneedforthecollectionandinterpre
tationofentomologicalandepidemiologicaldatain
ordertodefinehighriskareasandprovidepriorities
forcontroloperationsAprimecontrolmeasurefor
implementationbytheIIIMarineAmphibiousForce
wasoutlinedundertheheadingPersonalProtection
andMalariaDiscipleThisincludedcommanddirec
tiveseducationandregularunitinspectionstocheck
onuseofsuppressivedrugsrepellentsandbednets
Itwasalsorecommendedthathelicopterinsecticide
dispersalunitsbeobtainedassoonaspossibleand
thattheArmedForcesPestControlBoardcoordinate
planstoobtainfieldtrialsofmosquitocontrolbylow
volumedispersalofinsecticidesinselectedareasof
VietnamOtherrecommendationsweremadeforthe
revisionoftablesofallowanceandcatalogingofpesti
cidesandequipmentandgreateremphasisonthe
trainingoftechnicalpersonnel

USNavypreventivemedicinecomponentsG17
andG18begantoarriveinDaNangduringJuly
1965andwereassembledtoformaPreventiveMedi
cineUnitundertheNavalSupportActivityAvector
controlcomnonentG19wassoonaddedwhich
providedvaluableassistanceintheformofsupple
mentarysuppliesmaintenanceandrepairofequip
menttraininganddirectionoflargescaleoperations
includinghelicopterdispersalAlthoughdiseaseout
breaksofalltypeswereinvestigatedthecontrolof
malariabecamethesinglemostimportantfunctionof
theNavalPreventiveMedicineUnit

DISTRIBUTIONOFMALARIAINTHE
REPUBLICOFVIETNAM

Oneofthemostimportantandsuccessfulactivities
oftheUnithasbeentheepidemiologicalfollowupof
malariacaseswhichwasorganizedandcarriedoutby
theOfficerinChargeLCDRPFDVanPeenen
MCUSNandtheepidemiologistLtWTAdams
MCUSNRAnumberoftechniqueswereemployed
todefinethehyperendemicareasandinsofaraspos
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sibletopinpointtheoriginofeachinfectionThese
includedpatientinterviewsreviewofbattalioncom
mandrecordsshowingcompanyandplatoonmove
mentsdeterminationoflengthsofexposuretoinfec
tionandlocationofprobableoriginofinfectionby
mapgridcoordinatesTheendresultwastheidenti
ficationofproblemareasbymonthsindicatedby
coloredpinsonlargeareamapsMuchofthedata
becameavailabletoolateforuseincurrentoperations
butitwillbeofgreatvalueinguidingcontrolpro
gramsduring1967

ThenonhomogeneityofmalariainVietnamhas
madetheuseofincidenceratesforcomparisionsbe
tweenunitsortimeperiodsrathermeaninglessFor
examplesomesatisfactionmightbetakenfromthe
reported9rateforFrenchtroopsin1953ascompared
withanapproximately2incidenceinUSforcesin
1966Howeverthiswouldbeunjustifiedwithoutin
formationastothenumbersexposedinspecificloca
tionsOverallMarinerateshavebeenconsiderably
lowerthanArmyratesbutagainthiscomparisonis
meaninglesswhencompleteinformationonthepopu
lationatriskanddegreeofriskinspecificareasisnot
available

Itisnecessarytoexamineeachfocusofendemicity
separatelytoobtainareliablepictureofthemalaria
situationTheareasofICorpsinwhichUSforces
areconcentratedincludethethreeenclavesDaNang
PhuBaiandChuLaiandfromJuly1966thearea
southoftheDemilitarizedZone DMZ basedat

DongHaMalariacasesbymonthfortheseareasis
showninTableI

TheincidencefortheDaNangareahasbeenrela
tivelyinsignificantalthoughthepopulationatrisk
hasbeenmuchlargerthanintheotherenclavesThe
terrainistypicalofthecoastalplainconsistinglargely
ofricepaddieswithintersnersedestuariesriversand
smallfarmsMostofthe18casesfromDaNangappear
tohaveoriginatedinperimeterareasratherthanin
themainbasecomplex

AtPhuBaithefoothillsaremuchclosertothebase
areaTherollinghillsarecoveredwithdensebutlow
scrubandnumerousstreamssmallricepaddiesand
seepageareasoccurinthevalleysMalariaattackrates
havebeenhigherthaninotherenclavesbutthesmaller
populationatriskmakesthetotalconsiderablyless
Themaiorityofthe69casecfromPhBaiduring
1966originatedatonlytwolocationsTwentycases
resultedfromonevillagelatwoweeksoccupa
tionforanannualrateof5101000andmostofthe
othersfromabattalionhendonarterspositioninthe
foothillsTherewasasignificantreductioninmalaria
fromthePhuBaienclaveduringtheremainderof

1966withnocasesreportedinMarinesduringthe
lastfourmonthsInsecticideannlicationsbyhelicopter
wereinitiatedinMaybutitappearsthattherewas
alsoaconsiderablereductioninpersonnelatrisk
throughouttheareathereforethereisinsufficient
evidencetomakeapositiveclaimthattheabsence
ofmalariawasaneffectoftheinsecticideannlications

Anotherareaofhighmalariawasrevealedbyabat
talionofMarineswhiledeployedforaboutthree
monthsintheThanhValleyfivemilesnorthofHue
Theattackratefortheperiodofexposurewasap
proximately3601000annumThisisafoothillzone
verymuchlikethePhuBaiarea



AbasewasestablishedatDongHainJulytosup
porttheextensiveoperationstothewestbetween
Route9andtheDMZDongHaislocatedinthe
coastalplainanditsrelationshiptothefoothillsisquite
similartothesituationatPhuBaiSeveralmarine

battalionswereinvolvedinhardfightinginanarea
extendingabout20milesinlandandnorthtotheDMZ
ThekeypositioninthisareanicknamedtheRock
pileislocatedattheconfluenceoffivevalleysTopog
raphyofthisareaisbestdescribedasmediumeleva
tionmountainandriverAbout300casesofmalaria

werereportedfromoperationsinthisareaduringthe
lasthalfof1966TableISouthofDMZAsexpected
fewifanyofthesecouldbeshowntohaveoriginated
atthemainDongHabaseOnebattalionshowed
anattackrateof9561000annumandseveralothers
averageabout3001000annumduringoperations
neartheRockpileThereiseveryindicationthatthe
greatmajorityofthecaseswhichoccurredduringthe
remainderof1966originatedinthemediumelevation
terrainjustsouthoftheDMZ

ThebulkofthemilitarypopulationatChuLaiwas
locatedinpermanentcampsalongthecoastandvery
littlemalariaoccurredintheselocationsAmajor
portionofthe425casesfromChuLailistedinTable
Ioriginatedfromsemipermanentbattalionpositions
inthefoothillzonejustwestofthenorthsouthhigh
wayorfrompatrolorsweepoperationsbeyondthe
outerperimeter

ThemostsignificantconclusionsuggestedbyTable
Iisthatmorethantwothirdsofthemalariacases

during1966inICorpsappearstohaveoriginatedat
relativelyfewhyperendemicfoci

JAN

FEB

MAR

APR

MAY

JUN

JUL
AUG

SEP

OCT

NOV

DEC

TOTALS

Mostlyfrom

Mostlyfrom

Table1ICorps malariacasesbymonthfor1966in
theRepublicofVietnam

TOTAL DANANG PHUBAI CHULAI SOUTHOFDMZ OTHER

50

81

69

73

142

122

224

81

68

inlandoperations

ThanhTanvalley

76

2

3

0

3

7

2

1

986 18 69

ThesituationoutsideoftheICorpsareaduring1966
wassimilarbutonalargerscaleTherewerenumer
ousendemicfociwhichconsistentlyproducedvery
highmalariarateswhilemanyextensiveareasofthe
countryremainedmalariafreeInthehighlandswest
ofQuiNhontotalmalariacasesinKoreanforcesdur
ing1966exceededthatfortheentireICorpsarea
TheleDrangValleybetweenPleikuandtheCam
bodianborderisprobablythemosthyperendemic
areayetencounteredintheRepublicofVietnam
Everyoperationconductedinthisvalleyhasresulted
inveryhighmalariaattackratesA10daysweepin
August1966produced485casesrepresenting20
morbidityforaratewhichinlessthantwomonths
wouldhavegiven100infectionAnotherunitaver
aged10casesperdayinSeptembereventhoughitwas
onthenewsuppressivedrugDDSdiaminodiphenyl
sulfone

Thepatternofeverincreasingtransfersofparasite
reservoirsfromhyperendemicindependentmalaria
focitoallpartsofVietnamandbeyondbecameob
viousduring1966Montagnardrefugeesandlarge
numbersofVietnameseArmypersonnelbroughtinto
theDucMyLamSonareafromalloverVietnamfor
trainingundoubtedlyplayedamajorHartinthehigh
malariaincidencewhichdevelopedthereduringthe
lasthalfoftheyearFifteencasesoccurredinKorean
personnelduringOctoberatChuLailessthantwo
weeksaftertransferfromtheirdivisionheadquarters
morethan200milestothesouthTherewereover200
casesonConSonIslandduringMayandTunewhere
priorto1966onlyafewhadbeenreportedThisabrupt
developmentofamalariaproblemsuggeststheintro

12 18 46

35

3

10

4

5

0

0

0

0

10

30

47

54

51

114

40

52

9 6

66

29

10

73

66

102 1

39 0

9 6

425 299 175

90

10

2
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ductionofasubstantialreservoirintheseveralthou

sandprisonerstransferredtotheislandinrecentyears
Twocasesofintroducedautochthonousmalariaoc

curredincivilianswhohadneverleftGuaminNovem

ber1966andweretracedtotwoUSArmyGuamani
ansonleavefromVietnam

VectorSurveillancesThenecessitytoobtaingood
informationonspeciespresentabundancebreeding
sourcesandhabitsinordertoconductaneffective
programisobvioustoallmosquitocontrolworkers
Thiswastheprimarymissionoftheentomologysec
tionofthePMU

Theproblemsassociatedwithestablishingaunit
inawarzonewereforthemostpartthesameasthose
encounteredinsimilarcampaignsofthepastAlthough
entomologicalinvestigationsbeganimmediatelybuild
ingafirmbaseofoperationsovershadowedallinitial
activitiesThegreaterpartofthefirstsixmonthsin
thecountryweretakenupwithovercomingsuchbasic
inadequaciesaslackofsuitablelaboratoryfacilities
basicequipmentkeystothemosquitofaunashortage
ofpersonnelandlackofexperienceDespitethese
difficultiesconsiderableinformationonmosquito
bionomicswasobtained

Some12generaand76speciesorabout45ofthe
mosquitofaunaknowntooccurinSouthVietnamwere
encounteredinICorpsandsignificantinformationon
bionomicswasobtainedSantanaetal1966

Anophelesminimusminimusishistoricallythemost
importantsinglemalariavectorthroughoutmostof
southeastAsiaIthasbeenreportedthatinVietnam
malariaoccurswhereveritisfoundwhilethespecies
israreinnonmalariousareasMorin1935Touman
off1936 Lysenko1965 InChinaAminimusis

extremelyanthropophilicandendophilicandaccord
ingtoHoChiitssporozoiterateisthehighestofall
AnophelesItisextremelysusceptibletohousehold
residualsprayingandhasbeenvirtuallywipedoutin
areaswherethisprogramhasbeenineffectforseveral
yearsHoChi1965Aminimuslarvaehavebeen
collectedinsmallnumbersatLangVietheRockpile
inthehillswestofChuLaiandintheQuiNhonarea
Ithasrarelybeentakeninthenightbitingcollections
eveninareaswheremalariaattackratesformilitary
personnelwerehighThismaybeexplainedbyits
stronglyendophilichabits

Anophelesbalabacensisbalabacensisisexophilic
andisprobablyanevenmoreefficientvectorthanA
minimumScanlonandSandhinand1965butfortu
natelyitsdistributionrangeislimitedinICorpsItis
likelythatAbalabacensiswillbefoundinareaswith
highattackratessuchasforestedlocalitiesnearthe
RockpileorintheIeDrangValleybutcollections
intheseareasasvethavenotbeenmadeorhadnot
beenreportedbytheendof1966

SurveysconductedinICorpsareaswheremilitary
malariaattackrateshavebeenhighhavenotshown
asignificantAminimusponulationandAbalaba
censiswasnotfoundatallThisraisesthequestionas
towhichvectorsareresponsibleAjeyporiensiscan
didiensisisoftenreferredtoasanimportantprimary
orsecondaryvectorinVietnamandthisspecieshas
beentakenfrequentlyinmostareaswheremalaria
caseshaveoccurredAmaculatusandAaconitushave

alsobeenreportedaspotentialorsecondaryvectors
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inVietnamAllthreehavebeentakeninlarvalsur

veysandlighttrapsfromendemicareasbutAaconi
tushasbeenfoundmorefrequentlythanothersinthe
ChuLaiareaNavyentomologistsmedicalofficers
andtechniciansmadenightbitingcollectionsfrom
themselvesduring1965and1966inICorpsDatais
availablefrom18locationsrepresenting80hourson
31nightsThefollowingconsolidationshowsnumbers
ofsignificantAnophelesspeciescollectedinlocalities
withlowtohighmalariaratescomparedwiththose
fromwhichnocaseswerereported

minimus

balabacensis

jeyporiensiscandidiensis
maculatus

aconitus

philippinensis
sinensis

MalariaPresent

0

0

6

9

9

3

28

MalariaAbsent

0

0

0

0

0

3

30

Severaldiverseitemsofinformationdevelopeddur
ingthepastyearandahalfsuggestthatAaconitus
maybeaveryimportantvectorofexogenousmalaria
InJuly1966theArmy20thPreventiveMedicine
Companyfoundthreeoutof20dissectionsofAaconi
tusfromConSonIslandpositiveforsporoziteor
oocystsSixtyeightspecimensofAaconitusweretaken
inhumanbitingcollectionin4nightsofwhich
only10wereindoorsInSeptemberoocystswere
foundin3of20AaconituscollectedintheDucMy
area Willman1968 During1966theUSArmy
MedicalComponentSEATOLaboratoryentomolo
gistsalsofoundAaconitusspecimensfromThailand
positiveformalariaparasites Gould1966

NoreferencestoAaconitusasaprimaryvectorof
malariainVietnamhavebeenfoundandAmaculatus

andAjoyporiensiscandidiensisareusuallyreported
assecondarytoAminimusHowevertheecological
changesbroughtaboutbythewarsituationarefully
compatiblewithashiftinrelativeimportancefrom
thestronglyendophilicAminimustothesemore
exophilicspeciesTheprovisionoflargenumbersof
humanhostsinferalenvironmentstogetherwithan
absenceoflargeanimalswouldprovideanideasitua
tionfortransmissionofmalariabynormallyzoophilic
andexophilicvectors

AnophelessinensisisthemostcommonAnopheles
inVietnamparticularlyinthecoastalplainDespite
thepresenceoflargepopulationsofthisspeciesmalaria
rateshaveremainedverylowPresumablythisisdue
toitsinefficiencyasavectorandthesmallparasite
reservoirwhichhasprevailedinthecoastalparts
ofVietnamCertainlyithasbeenresponsibleforen
demicvivaxmalariainmanycountriesofAsiaandfor
temporaryoutbreaksinplainanddeltaregionsof
NorthandSouthVietnamTheefficiencyofAsinensis
asavectoroffalciparummalariaisunknownAsthe
reservoirinUSandalliedforcesbuildsupwithcon
tinuedintroductionfromtheinteriorwemayexpect
increasedtransmissioninthecoastalplainsbyAsin
ensisunlesseffectivecontrolofthisspeciesisobtained
Continuedhighincidenceofmalariaduringthedos
ingmonthsof1966andtheincreasingpercentageof
vivaxmaybeanindicationoffuturetrends



CONTROL

MosquitocontrolbymilitaryunitsinVietnamfalls
intothreecategoriespersonalprotectionadultand
larvalgroundcontroloperationsandaerialdispersal
Personalprotectionincludestheuseofrepellentsnets
andscreensandprotectiveclothingandinthecase
ofmalariatheuseofchemoprophylaxisThusfarre
pellentsandsuppressivedrugshavebeentheonly
practicalmeasureswhichcouldbeusedintheadvanc
edcombattypesituationswheremostofthemalaria
hasoriginatedSeriousdeficienciesinapplicationhave
reducedeffectivenessgreatlyprobablybyatleast
onehalfThesedeficienciesareprimarilyduetodrug
resistencefailuretouserepellentsandantimalaria
tabletsandatfirstnonavailabilityofrepellentsto
someunits

AntimalarialDrugsTheexistenceofalargeamount
ofdrugresistancehasbeenconclusivelydemonstrated
byclinicalexperienceinseveralmilitaryhospitals
Astudyof89casesoffalciparummalariainpersonnel
fromVietnambyCDRFMBarnwellattheNaval
HospitalGuamfromSeptemberthroughNovember
1966suggeststhattheproblemofdrugresistance
maybefarmoreseriousthanyetrealizedOnlythree
ofthe80patientswerereturnedtodutyascured
despitetreatmentregimenswhichincludedoneor
moreoftheusualmedicationschloroquinpyrimetha
minequininesulfaandDDSandtheexperimental
FanasilTotalrelapsesundereightdifferenttreat
mentregimensrangedfrom88to100Itshould
beemphasizedtherelapserateincludesallindivi
dualswithparasitemiawhetherornotclinicalsymp
tomswerepresentOneofthemostinterestingfind
ingswastheveryhighpercentageofasymptomatic
parasitemiasandthebenignnatureofthesymptoms
whenpresentInfact21patientsadmittedtothe
hospitalbytransferfromSoutheastAsiawithdiagnoses
otherthanmalariawerefoundtohavepositivesmears
Othermilitaryhospitalshavenotencounteredsuch
highrelapseratesbutsignificantamountsofasymp
tomaticmalariahavebeennotedinseveralunitsur
veysbytheUSArmyWRAIRUnitatSiagon

DuplicationandconfirmationoftheGuamfindings
willbenecessarybeforeconcludingthattheysignal
thefuturedevelopmentofawidespreadcondition
Howeverbiologistswhoarefamilarwiththehistory
ofinsectandbacterialresistancetochemicalswill
recognizeapatternandgiventhemassuseofanti
malariadrugsthroughoutSoutheastAsiawillnotfind
suchadevelopmentillogical

TheCDCreportsaninefoldincreaseover1965in
thenumberofmalariacasesofmilitaryoriginwithon
setintheUSthroughOctober1966Thecumulative
totalformalariawithonsetintheUSasofDecember
31isgivenas517Itisnotknownwhetherthesere
sultedbecauseoffailuretomaintainthechloroquin
primaquinprophylaxisfortherequiredeightweeks
afterleavingamalariousareaorbecauseofdrug
resistanceorboth

RepellentsThelackofrepellentwascertainlyan
importantfactorinmanyunitsduringthefirstyear
Howevertheconclusionthatnonavailabilitywasthe
primarycauseoffailuretouserepellentwouldbea
mistakeAssuranceofaplentifulsupplywouldnot
solvetheprobleminitselfbecauseitisquiteevident

thatevenwhenrepellentwasonhanditwasusedfor
themostpartonlywhenpestmosquitoeswereabun
dantNumerousnightbitingcollectionshavedemon
stratedthattheAnophelesvectorsaremostactive
after2100hoursThebiteoftheAnophelesishardly
noticedbymostpeopleevenwhenawakeAnabun
danceofpestmosquitoesjustaftersunsetwillcause
arunontherepellentsupplywhereaswhenpestsare
notannoyingthereisnoconcernorevenrealization
thatAnophelesmosquitoesarepresentandverylittle
useofrepellent

Anotherfactorwhichhaslimiteduseofrepellent
hasbeentheunfoundedbutwidespread rumorthat

theVietCongcoulddetecttheodorSpecialforces
andMarinetraineeshaveactuallybeentoldbytheir
instructorsthattheyshouldnotuserepellentsforthis
reasonFortunatelytimelycontrolledtestsatthe
USArmyMedicalComponentSEATOLaboratory
andbytheUSDAatGainesvilleshowingthattheodor
ofthestandardrepellentcannotbedetectedunless
itiswithin12inchesofthenosehaveprovidedin
formationtocombatthisfallacy

Otherconsiderationswhichmayexplaininpartthe
failuretoutilizepersonalprotectionmethods more

fullyareinadequateeducationandanindefinableat
titudesometimesreferredtoascombatfatigue
Thereisnodoubtthatmoretraininginmalariadisci
plinecanandmustbeaccomplishedatalllevelsand
thatcontinuedemphasisoncommandresponsibility
isessentialItisalsoafactthatanundetermined
numberofpersonnelparticularlyduringorafterlong
andrepeatedexposuretoconditionswhereimmediate
survivalisatstakehavelittleconcernabouta pos
siblemalariaattack

CONTROLOPERATIONS

Whileaerialtreatmentsaresufficientlyhampered
byhostileactiongroundtreatmentsareprecludedby
itSomesecureareaswheregroundtreatmentshave
beenemployedhavehadprettysmallperimetersitis
truebutthesecurityisanecessaryprerequisiteto
groundactionsThishasmeantthatinsomeplaces
adulticidingwithoutlarvicidingorsourcereduction
ofanynaturehasbeenthemethodofthelimited
choiceuseoflargeequipmentsuchasturbineshas
beenconfinedtoroadswithgoodsolidfoundations
beneaththemandgooddrainage

Fortunatelysomegroundequipmenthasfittedthis
specializedsituationThemostusefulprobablyis
thebackpackenginedrivenmistanddustblower
withwhichaveryconsiderablecoveragecanbeef
fectedinareasaccessibleonlyonfootAnonthermal
foggeneratorwhichwasdevelopedbythemilitary
hasbeenaneffectiveareatreatmenttooleventhough
itistrailermounted

Thereisnowbeingbuiltupineachmajorarea a

nucleusofengineeringpersonneltrainedintheproper
useofbothlargeandhandoperatedequipmentand
coordinatedcloselywithmedicaldepartment surveys
ofbreedingsourcesandpopulationlevelsTheprob
lemthereforeisprincipallycenteredaboutthe pro
tectionofthepatrolthecivicactiondetailandsimilar
isolatedunitsorindividualsoperatingawayfromthe
campsandmilitaryenclosures
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ItwasobviousasearlyasJuly1965thatconventional
groundcontrolmethodswouldnotbeapplicabletoa
majorityofsituationswheremalariawaslikelytobe
mostprevalentThereforerecommendationswere
madefortheprovisionofahelicoptercapabilityas
soonaspossibleaswellasforfieldtrialsinRVNof
thelowvolumedispersalconcept

TheNavyBureauofMedicineandSurgeryarranged
fortwohelicopterdispersalequipmentexpertstore
porttothePreventiveMedicineUnitNavalSupport
ActivityDaNanginordertotrainvectorcontrolper
sonnelandaircraftcrewsintheuseofHIDALcon
ventionalliquiddispersalandHIDAFfogMr
DavidLHaydenandMrWillieVWeeksoftheNavy
DiseaseVectorControlCenterNASJacksonvillear
rivedattheendofNovemberandahelicopterdis
persalcapabilitywasestablishedby15December

Preandposttreatmentdatafromlarvaldinning
stationswereusedtoevaluateeffectivenessofHIDAL
inChuLaiareawhenoperationsbeganinFebruary
1966Thesurveydatademonstratedexcellentcontrol
oflarvaebutithasnotbeenpossibletoprovethat
therewasasimilareffectonmalariaratesbecause
ofseveralunknownfactorssuchasseasonalincidence
populationatriskdelayedincubationperiodetcThe
smallnavloadandlimitedhelicopteravailabilitypre
ventedtheregularapplicationstosufficientlylarge
areaswhichwouldhavebeenrequiredtodemonstrate
effectivecontrolofmalariaNeverthelesstherewere
definiteindicationsthatrateswerereducedintreated
zonesatbothChuLaiandPhuBaiThemostserious
weaknessoftheHIDALsystemisthesmallpayload
andnecessitytorestrictoperationstofullysecured
areasThesedeficiencieswereresponsibleforthe
failuretoconductcompletetregtmentsatChuLaiand
attheRockpileandotherhighriskareasTheas
signmentofadequatehelicopterspilotstechnical
directionandcrewswasnotpossibleduring1966be
causeofthedemandsofcombatoperations

TheArmvhasutilizedanothertypeofequipment
fordispersalofamediumlowvolume57malathion
at8to13ozacresprayfromtheHU1helicopter
Thisisacommercialunitwhichincornoratesthetank
pumpandboomsinoneunitanddoesnotrequire
anymodificationsorattachmentstothehelicopter
Thepayloadis4to5timesthatoftheHIDALbut
thesamevulnerabilitytoenemyfirealsopreventsits
useincombatorinsecurezonesDefinitiveobjective
dataforevaluationofeffectivenessagainstAnopheles
specieshasnotbeenavailablealthoughsubjectiveoh
servationsindicategoodresultsagainstadultmosqui
toesResultsintermsoflowermalariaratesintreated
areaswerealsoinconclusiveasofOctober1966

AttemptstoobtaintheuseofaC123aircraftto
conductfieldtrialsofultralowvolumeapplications
againstAnophelesofSoutheastAsiawereunsuccessful
untillatein1966Acapabilitywasfinallyestablished
inOctoberwhentheCommanderofUSForcesin
VietnamrequestedassistancefromtheSpecialAerial
SprayFlightMajorCWMarshallUSAFandMajor
CTAdamsUSAFonTDYfromLangleyAFB
trainedpilotsandcrewsintheconversionofdefolia
tionequipmentforinsecticideapplicationandinthe
techniquesoflowvolumeapplicationsOneC123
wasassignedforaperiodof30daysforthepurpose
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oftrainingandoperationaltrialsSeveralareaswere
treatedinVietnambutadequateentomologicalsur
veillancefacilitieswhichcouldbeusedformeaning
fulevaluationwerenotavailableinmostlocations
OnelimitedstudywasconductedonConSonIsland
where57malathionatadosageof05lbsacrewas
appliedDatacollectedunderthedirectionofLT
COLTEBlakesleeUSArmyindicatedvery
goodpostsprayreductionofbothlarvaeandadult
mosquitosovera10dayperiodwhencomparedwith
prespraycountswhilecountsinuntreatedareasin
creasedconsiderablyEvidenceofareductionin
malariaattackrateswasnotexpectedandwasnot
obtainedbecauseofthelatenessoftheseasonand
shortperiodtheaircraftwasavailable

Plansarebeingdevelopedforextensiveutilization
oflowvolumedispersalbytheC123during1967
andstrongrecommendationshavebeenmadetoim
provefacilitiesandprovidemorespecializedperson
nelforthecollectionandanalysisofepidemiological
andentomologicalinformation

Repeatedswathrunsinagridpatternoverenemy
heldterritorypresentsanunacceptableriskevenwith
theC123Thereforecontrolinsuchareaswillcon
tinuetobeaproblemSomeconsiderationisbeing
giventothepossibilityoftreatingsuchareasbyirreg
ularsingleswathstoreducevulnerabilityAnimpor
tantknownishowcompletecoveragemustbeto
reducevectorpopulationsbelowacriticaltransmis
sionlevelLVdispersalequipmentforuseonhighper
formancecombataircrafthasbeenunderdevelopment
attheNavyDiseaseVectorControlCenterAlameda
anditishopedthatoperationaltrialsinVietnamwill
alsobepossiblewiththisequipmentduring1967

Thefailureofhouseholdresidualtechniquestocon
trolexogenousmalariainRVNandothercountriesof
SoutheastAsiaaswellastheurgencyofthemalaria
problemfacingfriendlyforcesmakeacomprehen
siveevaluationofthelowvolumeconceptofthe
utmostimportanceEveniflowvolumeapplications
areproventobecompletelyeffectiveagainstAnoph
elesmosquitoesinprotectedsituationstherewillbe
manyquestionstobeansweredThereisnopriorex
periencewiththismethodofmalariacontrolonwhich
todeterminethefrequencyofapplicationmostef
ficientinsecticideselectionoftargetareasandmany
otherproblems

SUMMARY

1Malariaisbyfarthemostimportantmosquito
bornediseaseaffectingpersonnelofthearmed
forcesintheRepublicofVietnamThetotalnum
berofconfirmedcasesinUSForcesinlessthan
twoyearshasexceeded10000

2ThedistributionofmalariainRVNishighlydis
continuousIncidenceisverylowinmostofthe
coastalplainthecitiesanddeltawhereasinparts
ofthefoothillsandhighlandstheattackratehas
attainedtheequivalentof100infectionintwo
monthsforsmallunitsAveryhighpercentageof
themalariahasoriginatedincombatpatroland
outpostsituationswhereconventionalmosquito
controloperationshavenotbeenpossible



3Mostofthemilitarymalariaiscontractedoutdoors
ratherthanoutdoorsandthereisconsiderableevi
dencethattheendophilicAnophelesminimushas
notbeenasignificantvectorTheexophilicspecies
AaconitusAmaculatesAjeyporiensiscandidiensis

andinlimitedareasAbalabacensisarebelieved
tobethemostimportantvectorsaffectingmilitary
personnel

4Theapplicationofpersonalprotectioncontrol
methodshasnotbeenadequateAntimalarial
drugshavenotprovidedsatisfactorycontrolpri
marilybecauseofresistanceandrepellentshave
notbeenusedconsistentlybypersonnelduringex
posureinhighriskareasThereisevidenceofa
markedincreaseintheprevalenceofstrainsof
falciparummalariaresistanttoallantimalarial
drugs

5Theextraordinaryamountofpersonnelmovements
iscausingaredistributionofmalariafromthe
hyperendemicfocioftheinteriortoallpartsof
RVNandbeyondWhereversuitablevectorsoccur
malariahasincreasedasnewreservoirsareestab
lishedAtleasttwocasesofautochthonousmalaria
introducedfromVietnamhaveoccurredonGuam

Amajorportionofthe517casesofimportedmalaria
reportedintheUSduring1966originatedin
Vietnam

6Conventionalmosquitocontrolmethodsforlarvi
cidingandadulticidingarebeingappliedexten
sivelyinallthemajorenclavesandsecureperma
nentbasesThisprogramwillassistgreatlyinthe
controlofmosquitoborneencephalitisanddengue
intheseareasItwillalsoassistinpreventingsec
ondaryvectorsparticularlyAsinensisfromenter
ingthemalariareservoir

7Alimitedcapabilityforlowvolumedispersalof
insecticidebyaircrafthasbeenestablishedrecently
inRVNEffortsarebeingmadetoobtainDepart
mentofDefensesupportofahighpriorityforde
velopmentofthistechniqueanditsevaluationas
amalariacontrolmethodduring1967
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PANELOPPOSINGPHILOSOPHIESIN
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MOSQUITOESINFLORIDA
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FloridaStateBoardofHealth

WestFloridaArthropodResearchLaboratory
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Themosquitoproblemofanygeographicalregion
isintimatelyrelatedtothenaturalfeaturesofthat
regiongeologytopographyclimateprecipitation
andflorabeingsomeofthemoreobviousfeaturesof
importanceSomeunderstandingofthesefactorsis
essentialtoanunderstandingofthemosquitoproblem
ofanareaandtheformulationofthemosteffective
andeconomicalsystemofmosquitocontrolBecause
thesenaturalfeaturesandthemosquitoproblemvary
fromoneregiontoanotherproceduresforcontrolalso
varybetweenregionsAdiscussionoftheseopposing
philosophiesofmosquitocontrolforseveralregions
oftheUnitedStatesistheaimofthispanelItisnot
meanttoimplythatthereisdisagreementbetweenthe
speakersbutratherthattheemphasisoncertain
methodsvarybetweentheseveralregionsrepresented
Howeveritmightbeusefultostateherethatprimary
emphasisisorshouldbeonsourcereductioninalmost
anycommunitymosquitocontrolprogramThisis
certainlytrueinFloridawherethebulkofstatematch
ingfundsisearmarkedforthispurposeTothisextent
thetitleofthispresentationaslistedintheprogramis
somewhatmisleadingTheemphasisonadulticiding
inreferencetotheFloridaprogramrefersonlytothe
useofpesticidesItisalsorecognizedthatthemost
effectivemosquitocontrolisthatwhichpreventsadults
fromemergingnamelywatermanagementandlarvi
cidingwherethesemethodscanbeappliedeffective
lyandeconomicallyThenwhydoesadulticidingplay
suchanimportantroleintheFloridaprogramItis
necessarytoexaminethebasiccharacteristicsofthe
problemtoexplainthis

GEOLOGY

ThelandmassknownastheStateofFloridaisthe

presentlyemergedportionofamuchlargergeographic
unittheFloridianPlateaumostofwhichispresently
submergedbeneaththewatersoftheGulfofMexico
andtheAtlanticOceanAccordingtogeologicalac
countsCook1945thisplateauwhichis500miles
longand250to400mileswideisanextensionofthe
CoastalPlainofGeorgiaandAlabamaThehighest
elevationinthestateisjustslightlymorethan325
feetabovesealevel

Morethanhalfofthestateiscomposedofthetopo
graphicalregionknownastheCoastalLowlandsThis
isaflatlowplainextendingfromsealevelto100feet
elevationaroundtheeasternsouthernandwestern
sidesofthestateThisbroadflatplainvariesinwidth
fromabout10milesatPensacolato125milesatthe

southerntipofthepeninsulaand30milesatJackson
ville
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TheCoastalLowlandsarecomposedoffourmarine
terracesleftbyrecedingseasofratherrecenttimes
thelastandmostextensivebeingthePamlicoTerrace
whichhasashorelineat25feetabovepresentsea
levelThisvastcoastalplainiscomposedalmosten
tirelyofsandnearthesurfaceexceptintheEver
gladesandBigCypressSwampatthesoutherntip
wherebaresandylimestonemuckorpeatlieatthe
surfaceTheFloridaKeysarecomposedoflimestone
orcoralwithverylittleornosoilatthesurface

TheCoastalLowlandsbordertheCentralHighlands
orRidgeandtheWesternHighlandswhichare
geologicalextensionsofGeorgiaandAlabamaandare
composedprimarilyofclayorsandyrollinghillsin
terspersedwithhundredsoflakesandswampsmany
ofwhichwereformedbysolutionsinksintheunder
lyinglimestone

CLIMATE

Averageannualtemperaturesrangefrom676in
NorthFloridato777atKeyWestandaveragean
nualrainfallisfrom3999inchesatKeyWestto6631
inchesatDeFuniakSpringsinWestFlorida US

DeptCommerce1962Therecordmaximumpre
cipitationfora24hourperiodismorethan20inches

MOSQUITOPROBEMS

OwingtotheirfiatreliefandrecentonintheCoastal
Lowlandshavefewmajorstreamsandhaveanalmost
impervioushardpanlayeratadepthofabout2to3
feetinmanyareasThesefeaturestogetherwithahigh
annualrainfallduringthewarmermontsresultinpoor
drainageanddensevegetativegrowth

AccordingtoPhilenandCarmichael1956Florida
has8426milesoftidalshorelineabout3timesthe
distancefromWashingtonDCtoSanFrancisco
Theseauthorsalsostatethat15oftheareaofthe
stateor5900000acresismarshlandandofthis700000
acresarecapableofproducingsaltmarshmosquitoes

Throughoutthestatethereare67knownspeciesof
mosquitoesoccupyingeveryconceivablekindofwater
habitatgroundwaterintheholesoflandcrabsbro
meliadstreeholespondslakesswampsroadside
ditchesmanmadecontainersandvastareasofsalt
andfreshwatermarshes

Whilemostoftheimportantspeciesdobreedto
someextentthroughoutthestatetheobviousexcep
tionsbeingthesaltmarshspeciestheflatcoastalre
gionistheprincipalsourceoffloodwaterspecies
AedestaeniorhynchusandAesollicitansinthesalt
marshesandPsorophoraconfinnsAedesvexans
AedesinfirmatusandAeatlanticusinfreshwater
AnophelesCulexandMansoniaalsoareimportantin
theCoastalLowlandsCulexnigripalpusanencepha
litisvectorisveryabundantthroughoutthelowlands
ofcentralandsouthernFlorida

VEGETATION

Thesaltmarshesthatencirclethesouthernhalfof

thestatearetanglesofmangroveandpickleweed
whichalmostdefypenetrationbylandandhidethe
shallowfloodwaterfromaerialviewAdjacenttothe
saltmarshesaredensejunglegrowthsofcabbage
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palmettoliveoakvinesandotherdensevegetation
beneathwhichareuncountablenumbersofswalesand

potholesExceptfortheEvergladeswhichisonevast
marshofhundredsofsquaremilesofsawgrassthe
remainderoftheCoastalLowlandsgenerallyarecov
eredwithdensepineforestshavinganunderstoryof
sawpalmettoandnativegrassesThepineforestsare
interspersedwithshallowcypresspondspotholesand
depressionsTherealsoarelargecypressandhard
woodswampsdistributedthroughoutthelowpine
lands

Inthecentralandwesternhighlandswherethe
rollinglandisinterspersedwithdeeplakesand
swampstheprincipalmosquitoesarevariousspecies
ofAnophelesCulexandMansoniaIncentralFlorida
largefreshwatermarshesproducecountlessnumbers
ofMansoniamosquitoesforwhichthereisnoeffec
tivelarvicide

RAINFALLPATTERNSANDMOSQUITOPRODUCTION

Exceptforthedeeperswampstidalmarshesand
streamsthevastlowlandsofFloridausuallybecome
quitedryinthespringwhichisthenormaldrysea
sonHeavylocalrainsusuallybegininJuneorJuly
suddenlyfloodingcountlessshallowdepressionsover
manysquaremilesofthelowlandsIftherainsare
frequentandgeneralkeepingthedepressionswell
filledthepotentialbreedingareasoffloodwatermos
quitoesaregreatlyreducedButiftherainscome
intermittentlycausingthedepressionstodryupand
bereseededwithnewbatchesofmosquitoeggsbe
tweenfloodingsresultscanbecatastrophicGeneral
rainsassociatedwithstormsinlatesummerandfall
canproducefloodwatermosquitoesacrosstheentire
southernportionofthestateatthesamemomentfrom
theGulftotheAtlantic

TIDEBROODS

Tidesplayanimportantpartinthesaltmarshmos
quitocycleOntheeastcoastsaltmarshesnormally
arefloodedbytidesonlyfromSeptemberthrough
Decemberthusthemosquitoesinthesemarshesusual
lyareproducedbylocalsummerrainsHoweverif
rainfallinlatesummerisbelownormalallowingthe
saltmarshestobecomedryforaperiodofseveral
weeksjustbeforethefirstfloodingtidethemarshes
becometimebombsofuncountablemosquitoeggs
distributedthroughoutthemarshandreadytohatch
withinafewminutesoffloodingIfthefirsthightide
ofthefalloccurswiththemarshesinthiscondition
allofthemarshesthroughoutacountyormanyad
jacentcountiescanbecomeawrithingmassofmos
quitolarvaesimultaneouslyMosquitoeatingfishes
haveafielddayundertheseconditionsbutthesupply
issomuchgreaterthantheircapacitytoconsume
thatthemosquitoeswhichtheydestroycannotbe
missed

InmanyareasoftheGulfcoasttidesplayadiffer
entroleinmosquitoproductionHerethehighest
springtidesoccurfromApriltoSeptemberkeeping
alargepercentageofthesaltmarshesfloodedsofre
quentlythatfloodwatermosquitoesareabletobreed
onlyatthehigherlevelsalongtheperipheryofthe
marsh



OTHERFACTORSAFFECTINGTHEMOSQUTOPROBLEM

NogeneraldescriptionoftheFloridamosquito
problemwouldbecompletewithoutmentionofthe
flighthabitsofthesaltmarshAedesandthelocation
ofpopulationcenterstothemostprolificmosquito
breedingareas

Aedestaeniorhynchuswhichcomprisesabout95
ofthesaltmarshAedesinsouthernFloridaarecap
ableofdispersing25milesorfartherfromthearea
ofhatchProvost1957Thismeansthatlargenum
bersofthisspeciescanandapparentlysometimesdo
invadecommunitiesthatarefarremovedfromtheir
pointoforiginpossiblyeveninadifferentcounty
Therealsoisevidenceofotherspeciesmovinglong
distancesfromthebreedingsitesbutdatasupporting
thisarenotavailable

Withthisbriefgeneraldescriptionofthemosquito
productionconsideratthispointthelocationof some

oftheprincipalcentersofpopulationinFlorida
DaytonaCapeKennedyPalmBeachFtLauderdale
MiamiFtMyersSarasotaStPetersburgandClear
waterAllofthesepopulationcentersarelocated
astridethevastsaltmarshesofthestate

COMPLETECONTROLWITHLARVICIDES
NOTPRACTICABLE

Itshouldbeclearfromthisbriefdiscussionthatno
averagemosquitocontroldistrictcanhopetohave
enoughpersonneltodetectadequatelyallofthemos
quitobreedingundertheseconditionsoraffordto
ownasufficientnumberofboatstrucksandorair
planesorpurchaseenoughpesticidestocontrol mos

quitoesadequatelyonlywithlarvicideswithinthe
shortperiodofaboutfivedaysthatthesemosquitoes
areinthelarvalstateAlsoowingtothephysicalfea
turesofmanyofthebreedingareasthemorecostly
granularlarvicidesmustbeusedbecausetherelative
lyinexpensivelarvicidalspraysarenoteffectivein
theheavilyvegetatedbreedingareas

Thealternativeissupplementaluseofadulticides
forprotectingpopulationcentersFloridalearned
fromexperiencemanyyearsagothat youcannotkeep
touristscomingbackyearafteryearonapromisethat
themosquitoeswontbesobad510or20 yearsfrom
nowwhenthesourcereductionprogramhaseliminat
edthebreedingareasAstatewithabilliondollar
touristindustrycanthaveexcusesanditcantafford
mosquitoesinabundancewherepeopleareconcen
tratedThepotentialvalueofkillingadultmosquitoes
thatareinfectedwithdiseaseagentsmustalsobe con

sideredMalariaeradicationisbased onthisprinciple
Intensivethermalfoggingwastheprincipalmethod
availableforcombatingtheoutbreakofStLouis
encephalitisintheTampaBayareaofFloridain1962
andthemassiveaerialsprayprogramappliedatDal
lasTexasduringtheencephalitisoutbreakof1963
wasaimedatadultmosquitoesaswellaslarvae

Thesearethereasonswhyadulticidesareused ex

tensivelyinthissemitropicalplaygroundandwill
continuetobeusedforcontrolofpestmosquitoesand
diseasevectorsuntilthesourcereductionprogramhas
reducedtheproblemdowntolarvicidingsizeThis
goalhasbeenattainedinsomedistrictsaswillbe
discussedbelow

RESISTANCE

Thereliancethatmustbeplacedonadulticidesalso
isthebasisforthephilosophyinFloridathatthe
chemicalswhicharesovitaltothestatescontrolpro
grammustnotbejeopardizedbyusingthemaslarvi
cidesFloridasimplycannotaffordresistancetothe
adulticidesavailableforthisprogramifthereisa
logicalwaytodelayorpreventitThisphilosophyhas
servedthestatewellforthepast10yearsThereare
somespotsofmalathionresistanceinthestateafter
10yearsuseaswillbereportedbyDrRathburnlater
inthisprogrambutthischemicalappearstobeef
fectiveovermostofthestateeventodayThereisno
knownresistancetonaledorfenthionoranyother
organophosphateinFlorida

USEOFLARVICIDESINCREASING

Somecontroldistrictshavereducedthebreeding
potentialtoasizewherelarvicidescanbemoreef
fectiveandthetrendistowardincreaseduseofthis
methodintheseareasTheonlyrecommendedlarvi
cidesaregranularParisgreenandNo2dieseloilIt
isexpectedthatabout1000000poundsofgranular
ParisgreenwillbeusedinthestatethisyearGen
erallylarvicidesareappliedonlytothosebreeding
areaswithinaboutafivemileradiusofpopulation
centersWhilethishasnoeffectonlargebroodsof
saltmarshAedesorPsorophoraconfinnswhichap
parentlysometimesinfiltratepopulationcentersfrom
sourcesfarbeyondthisdistanceitfrequentlyelim
inatesnearbybroodsthatotherwisewouldoverwhelm
localcommunitiesThevalueoflarvicidesisappre
ciatedinFloridaandthismethodwillbeusedmore
inthefutureastheproductionareasarefurtherre
ducedbywatermanagementInthemeanwhilethe
effectiveuseofadulticidesinandnearpopulated
areasmustbegivenahighpriorityforprotectingthe
bestinterestsofthestate
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Onexaminingthetopicsfordiscussionthisafter
noontheobjectiveofthepanelapparentlyistopre
sentthevariousphilosophiesofmosquitocontrolIn
discussingsourcereductionbywatermanagement we

representtheviewsofNewJerseyandsimilarstates
whicharetemperateregionshavingacombinationof
uplandandsaltmarshmosquitoproblemsandrain
fallgenerallyexceedingmansdemandAtthe same

timewerecognizethatwatermanagementisprac
ticedsuccessfullyinotherareasofthecountrysome
timeswithdifferentequipmentandsometimestosolve
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mosquitoproblemsdifferentthanthoseweencounter
Theproblemofmosquitocontrolcanbebasedon

thefactthattwospeciesofanimaliemanandthe
mosquitorequirewatertoliveThisisnotsurprising
sinceallbiologicalorganismsrequireacertainamount
ofwaterintheirenvironmentsandthereisasyet
generallysufficientwatersupplysothatmanand
mosquitodonotcornpeteforitsuseThisproblem
thenthatmanandthemosquitoneedwaterbutman
doesntneedorwantthemosquitohasleadtopos
siblytheoldestsolutionforcontrollingthemosquito
iemanagingormanipulatingwatersothathehas
enoughforhimselfbutaslittleaspossiblewhichis
suitableforthemosquitoThisisthebasicprinciple
onwhichwatermanagementhasdevelopedtoday
wedefinewatermanagementasanyprocedureused
tomanipulateexcessstandingsurfacewatersothat
itdoesntremainsuitableformosquitodevelopment

Itisuncertainjustwherewatermanagementwas
firstpracticedPossiblyitoccurredwhensomeone
recognizedthatthebitingmosquitospentpartofits
lifeinwaterIntheUnitedStateswatermanagement
wasbeingpracticedintheearly1900satimewhen
thecapacityofmosquitoestotransmitdiseasewas
firstwidelyrecognizedwithSpanishAmericanWar
VeteransreturningtotheStatesknowingofsuch
diseasesandalsothepublicpressingformosquito
controlmeasuresathome

Itwasatimeunfamiliartoustodaywhensociety
wasnotfullymechanizedandevenhealthdepartment
serviceswerehorsedrawnItwasatimewhenpeople
bandedtogethertoformsmalllocalorganizationsto
combatthemosquitoproblemEditorialcartoonsin
newspaperswhilefindinghumorintheplightof
mosquitoesabouttobecontrolledbyfillingofcreeks
subtlyseemedtodoubtthatsuchmeasurescould
noticeablyalleviatethenuisanceofmosquitoesIt
wasatimewhenthesaltmarshwasrecognizedasa
majorsourceofmosquitonuisanceFewchemicals
forcontrolwereyetknownandoilwasmainlyan
urbantoolformosquitocontrolButonthetidal
marshesitwastechnicallyimpossibletodeliverand
applytheoilinadditionoilinsuchextensiveareas
wouldbeafirehazardcauseplantdamageandso
calledlooseoilcouldnotbetoleratedonthe
marshesConditionactuallydictatedthechoiceof
watermanagementformosquitocontrolLooking
backatthesituationitisprobablyfortunatethatdur
ingthisperiodtheinsecticidesandequipmentofto
daywerenotavailabletocloudthebasicissueofmos
quitocontroliethemanagementofexcessstanding
surfacewaterInitiallyequipmentforditchingcon
sistedofsodcuttersandtwomanspadeshandledby
laborersEventuallylargemachinesweredeveloped
egtheSkinnermachinetheStatemachineSubse
quentlyovertheyearsmoreefficientmachineseg
BackhoeCraneGradallappearednotonlyforuseon
thelargeacreageofsaltmarshbutalsoonupland
areas

Sincethe1900swatermanagementhasdeveloped
untiltodayitconsistsofthreebasicprinciplesof
watermanipulation1eliminatethewaterbydrain
ingorfilling2keepthewatercirculatingand3
maintainthewaterinamannerunsuitableformos
quitodevelopment
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Thefirstoftheseprinciplesdependsonthesimple
practiceofditchingtosufficientdepthandslopeto
encouragedrainingofwaterIthasitsmajorapplica
tionintheplainsofriverswherethefloodplainand
bermorbankoftheriverisditchedfordrainage
Anotherexampleofsimpledrainageforreducingmos
quitoproductionistheeliminationofpermanent
swampswhoseclaybottomspreventpercolationand
wheretherateofwaterevaporationandleaftran
spirationisinsufficienttoeliminatethewater
Whethertheseexamplesemploycutsintotheterrain
asinthesaltmarshorconcreteinvertsintheuplands
theprincipleisstilloneofeliminatingwaterThe
bestknownexampleofdrainageofcourseisthe
stormsewersystemofthecityIncongregatingsur
facesegroofsstreetsandsidewalkswhichdonot
absorbprecipitationmanhasbeenforcedtoconstruct
thissystemtoeliminatetheexcesswaternotwanted
inhisimmediateenvironmentIsntitironicalthatin
thedesignofthissystemtokeepitfunctioninga
potholeofwateroftenisnecessarynamelythe
catchbasin

Theprincipleofdrainageisnotalwaysconcerned
withlargevolumesofwaterbutalsosmallvolumes
asforexampletheemptyingofpaintbucketstire
casingssmallunusedplasticswimmingpoolsandthe
cleaningofcloggedroofgutters

Thesecondprincipleofwatermanagementiswater
circulationrelyingonthefactthatmovingwater
generallyisnotconducivetomosquitobreeding
Oneexampleisthepracticeofdesigningasystemof
saltmarshditchesinsuchamannerastotakead
vantageoftheperiodicflushingactionoflowand
hightidesThiscanbeeitheranaturalcirculationof
waterwithoutusingtidegatesorwiththeuseof
tidegatescirculationcanbecontrolledandtides
mayfloodfromonesideofamarshyareaandthen
drainofffromanoppositesideSincetheefficiency
ofthesepracticessometimesreliesheavilyonthe
abilityofpredaceousfishtoentertheditchesthe
practicesarenotonlywatermanagementbutalsoap
pliedbiologicalcontrolVerysimilartothisisstream
clearancewhichisdirectedtowardsmaintaining
watercirculationordrainageofsidepoolsparticularly
attimesoflowwaterlevelsAlthoughthesemethods
generallyinvolvecirculationoflargequantitiesof
watercertainwatermanagementmethodsinvolve
mainlysurfacecirculationormovementsuchaswave
actionFortunatelyformanmostspeciesofmosquito
larvaeneedtorisetothewatersurfaceandremainat
restthereforairandinthecaseofanophelinesfor
foodThepracticeofremovingvegetationandmain
tainingcleannarrowedgesofbodiesofwateroften
insuresthesurfacewatermovementnecessarytopre
ventmosquitodevelopment

Thethirdprincipleconcernsthosecaseswhereman
findsitnecessarytomaintainwaterWekeepwater
reservesforlifesanitationindustryandpowerBe
thesereservesforpotablewaterforirrigationforsani
tationorforpoweraslongasaccessorypracticessuch
aseliminationofvegetationbyburningherbicides
andcleanedgingaccompaniedbysteepbanksand
periodicfluctuationsofthewaterlevelarefollowed
thewaterisnotsuitableformosquitodevelopment



Oftenwemaintainbodiesofwaterbecauseitis

impossibleorimpracticaltoeliminateexcesswaterby
drainageduetoinsufficientgradientintheterrainto
makedrainagefeasibleinsteaditisnecessarytoim
poundthewaterIfthisisasaltwaterimpoundment
thewatercoverismaintainedtothedegreethatthe
floodwaterspeciesAsollicitansdisappearsIfup
landdrainageisimpossiblefreshwatermaybeim
poundedsometimesintheformofreservoirsorre
chargebasinsthesandyfloorsofwhichallowper
colationandreplenishingofthewatertableHere
againifaccessorypracticesarefollowedthereshould
benoproblemItisonlywhenimpoundedwaters
aremismanagedduringtheiruseandallowedtore
mainsuitableformosquitodevelopmentthatthe
practiceofimpoundingwaterseemstofailinmos
quitocontrol

Thesethreepracticeseliminatingmaintainingcir
culationandimpoundingformthecoreofthecon
ceptofwatermanagementInmanyareasofthe
worldadditionalprocedureshavebeendevelopedto
supplementthewatermanagementformultiplepur
posesinconservation

InNewJerseywiththepassageoftimewater
managementprocedureshavebecomemorefirmly
establishedasbasicformosquitocontrolThemain
reasonsforthisare

1Thehigheconomicvalueofadjacentareasjusti
fiesthehighestqualityofmosquitocontrol

2Watermanagementandditchsystemspermita
progressiveattackandlonglastingeffective
control

3Maintenanceisrequiredonlyatrelativelylong
intervalsandpreventionofthenuisanceis
achieved

4Suchsystemstakeadvantageofbiologicalcon
trolofmosquitoesbyfishandavoidhazardsof
objectionablechemicals

5Suchsystemsalleviatestagnationandlimitthe
spreadofundesirablewastewaters

6Thelongworkseasonpermitsefficientemploy
mentoftrainedcrewsandheavyequipment

7Accessorybenefitsinlandimprovementstream
clearancefloodcontrolandwastewaterdis
posalarefrequentlysignificant

8Watermanagementformosquitocontrolcanbe
effectivelycoordinatedwithmultipleuseofwet
landsforagriculturewildlifepropagationand
waterstorage

Logicallywithcompleteandproperwatermanage
mentthemosquitoproblemwouldbeeliminated
HoweverweinNewJerseyarequicktoadmitthat
ourmanagementofwaterisnotalwayscompleteor
properanditisnecessarytouseinsecticideswhich
areexpedientinalleviatingthemosquitonuisance
temporarilyRecognizingthishoweverwebelieve
thatonalongtermbasisinareaswherethereisrain
fallinexcessofneedintelligentmanagementof
wateristheonlyprocedurethatattacksthemosquito
onapermanentbasisandatthesametimedoesnot
haveserioussideeffects

PRIMARYEMPHASISONLARVICIDES

HOWARDRGREENFIELD

NothernSalinasValleyMosquitoAbatementDistrict
SalinasCalifornia

IcanbelieveonlythatthereasonIwasassignedthe
responsibilityofdiscussingthephilosophyoflarvi
cidesorastheprogramstatesPrimaryEmphasison
LarvicidesisbecauseIamaCalifornianwhobegan
hiscareerinthefieldofmosquitocontrolshortlyafter
theintroductionofaninsecticideknownasDDTAt
firstIthoughtthistopicwouldpresentnodifficulties
Imerelywouldpresentdosageratesusedgallonsap
pliedacrescoveredmaterialsusedequipmentin
volvedandresultsobtainedinCaliforniaSimple
enoughYesButasIbegantodeveloptheinforma
tionIbegantohavenaggingdoubtsWhylarvicides
Whynotbiologicalcontrolorsourcereductionor
watermanagementInattemptingtoanswermyown
questionsIfoundthatIhadtogobacktotheactual
beginningofmosquitocontrolintheUnitedStatesto
betterunderstandmysubjectmatter

Fromtheliteratureitgenerallycanbedetermined
thatoilwasthefirstmaterialusedtocontrolmos
quitolarvaeandthisoccurredsometimebeforethe
1800sDrLOHowardpublishedapamphletin
1900entitledNotesoftheMosquitoesoftheUnited
StatesGivingSomeAccountofTheirStructureand
BiologywithRemarksonRemediesinwhichhe
statedthatin1867asaboyof10yearshehadused
kerosenetokillmosquitolarvaeinahorsetrough
SeventeenyearslaterDrHowarddemonstratedthe
valueofkeroseneasapracticallargescaleremedy
formosquitoes

By1900severalcommunitieswereusingoilasa
mosquitolarvicideItwasalsoin1900thatJohnB
SmithandafewyearslaterTJHeadleebeganto
perfectcontrolmethodsagainstsaltmarshmosquitoes
intheStateofNewJerseyItisinterestingtonotethat
whileHowardRossCelliCasagrandiandothers
werepublishingtheirremediesforthecontrolofmos
quitoesusinglarvicidingmaterialDrRobertHLam
bornhadpublishedabookentitledDragonfliesvs
MosquitoesTheLambornPrizeEssaysApparently
Lambornbelievedthatifdragonfliescouldbedomes
ticatedtheycouldbeusedtocontrolmosquitoes
CertainlytoDrLambornadefiniteandobvious
biologicalcontrolmethod

DrHowardhoweverhaddifferentthoughtsfor
hestated thewholesubjectofthenatural
enemiesofthemosquitoisoflittlepracticalimpor
tanceLOHoward1900Thisattitudeprobably
setthestagefortheyearsoflarvicidalresearchwhich
havecontinuedtothisdayInmyopinionDrHow
ardsattitudewasnotwithoutjustificationLittle
wasknownaboutthebiologyofmosquitoesandless
wasknownabouttheirnaturalenemiesWordssuch

asecosystemhabitatmodificationsourcereduction
adulticideandwatermanagementwerestilltobe
bornDrainageofpondedwaterswasacknowledged
tobemosteffectiveincontrollingmosquitoesbutat
thesametimewasdismissedasbeingsomewhatcostly
Furthermoreoncethepracticabilityofcontrolling
mosquitoeshadbeendemonstratedeverycommunity
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plaguedbymosquitoesimmediatelywantedtoinitiate
controlremediesConsequentlythemostobviousand
directapproachwastheuseofoilorkeroseneasa
larvicide

Haveconditionschangedfromtheearlydemon
strationsofthepracticabilityofmosquitocontrol
some68or69yearsagowithprogramspresentlyin
effectInCaliforniacertainlythereisnoreasonto
believetheyhaveOurprogramsstillutilizethesame
directnessofapproachthatcharacterizedtheprograms
of1900TherearesubtledifferencesthatIbelieveare
worthyofmention

Todaythemosquitocontroltechnologistquiteprop
erlymakesanevaluativestudyoftheproblemarea
intermsofitsenvironmentalandbiologicalaspectsor
relationshipsThenheattemptstoselectthemostef
fectiveandeconomicalcontroltechniqueavailable
withintheframeworkofhisorganizationkeepingin
mindthatthegoalofallmosquitocontrolprogramsis
toreducethemosquitoesinageographicalareatothe
lowestpossiblenumber

LetusexaminebrieflythecontroleffortsinCali
forniafortheyear1964Fourinsecticidalchemicals
wereusedandinhugequantitiesForinstanceap
proximately108000poundsofparathion153000
poundsofmalathion16000poundsofBaytex
andstrangelyenoughalmost8000poundsofDDT
wereconsumedinthefightagainstmosquitoesHow
werethesematerialsappliedPrimarilyaslarvicides
Twentytwooutoffiftyeightdistrictsuseaircraftin
theiroperationsandtheyreportedover1206000
acrescoveredwithlarvicides
Ibelievethesefiguresclearlyindicatethatchemical

orlarvicidalcontrolisstillbasictoCaliforniasefforts
tocontrolmosquitoesAlsoIbelievewewillcontinue
toattackmosquitoeswithchemicalapplicationsbut
notinsuchadirectmannerThereisconsiderable
evidencebeforeusindicatingthatfuturecontroltech
niqueswillbefarlessdirectHabitatmodificationby
chemicalmeans herbicidesisalreadyapartof
operationalcontroltechniquesItisindicatedthat
chemicalsterilantsmaysoonbeincorporatedinto
operationalprogramsIfsothenwehavebecomein
volvedinpopulationcontrolIwonderifthemos
quitoeswillpicketusMostrecentlythenewerand
moreactivesurfactantshaveshownpromiseasa
combinedlarvicidepupicide

ThusIbelievethattheapplicationoflarvicide
whenproperlysupportedbyentomologicaldatawill
continuetobeanimportantandnecessarytechnique
invectorcontrolprogramsIknowonethingthe
doubtsIhadwhenIbegantowritethispaperhave
beenansweredbytherealizationthattimeisrelative
tothingsandplacesWecanprogressonlyasfarand
asfastastimewillpermitDrHowardsconclusions
wererelativetohistimejustasweareboundbythe
limitationsofourknowledgetodayItwouldbein
terestingtopresentasimilarpaperonthesubjectof
larvicidestenortwentyyearsfromnowtoseehow
muchofthematerialIhavepresentedtodayisstill
nertinent
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CONTROLOFMOSQUITOES
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Amostcelebratedmeansofnaturalisticcontrolof
mosquitoesisbytheuseoffishandespeciallymos
quitofishoftheGambusiaoffinisspeciescomplexIn
therecent1966revisionofJBGerberichs1946
annotatedbibliographyofpapersrelatingtothecon
trolofmosquitoeswithfishpreparedbyDrGerberich
andDrMarshallLairdoftheWorldHealthOrganiza
tion686referencesaregivenOfthese27941 deal
largelyorexclusivelywithGambusiaTheclosestrun
nerupconcerningonly86oftheliteratureisthe
southeastAsianPanchax HaplocheilusAplocheilus
groupAt65thecommonguppyLebistesreticulatus
fromCentralAmericacomesnextandafterthatfew
oftheremaining200to300speciesoccupymorethan
2

Gambusiahasbecomealmostsynonymouswiththe
biologicalcontrolofmosquitoesthroughouttheworld
biologicalcontrolbeingbutaspecializationofnatural
isticcontrolinvolvingtheutilizationbymanofnatural
enemiestoreducethenumbersofapestspeciesAsa
matteroffactecologistFrankWilsonhasrecently
describedGambusiainTheGeneticsofColonizing
Species1965asthemostwidelydisseminatedofany
speciesusedforbiologicalcontrolGambusiahasbeen
movedtoandestablishedinalmosteverypartofthe
worldwhereitwillsurvivesinceitsfirstintroduction
fromTexastoHawaiiin1905

Gambusiahasnotalwaysliveduptoitsmosquito
controlexpectationshoweverandinanumberof
reportedinstancesitevenhasbeendescribedasdetri
mentaltoindigenouslarvivorepopulationsSomeof
thehabitatsinwhichGambusiahasfailedtogiveade
quatemosquitocontrolarethosewhicharetoocold
tooplantinfestedpollutedlackinginprotectionfrom
theirownnaturalenemiesorsimplytooextensiveor
temporaryforthefishtoachievemosquitocontrolling
densities

InshortGambusiaintroductionsintothesesitua
tionswereusuallyillconceivedwithouttakinginto
accounteithertheecologicalrequirementsofthefish
ortheconditionswhichtheenvironmenthadtooffer
Suchmismatchesoffishwithsituationhaveattimes
tarnishedtheotherwiseexcellentreputationofGam
busiaasthenumber1naturalisticcontrolofmos
quitoesbutfromtheimmediateandpracticalstand
pointnumber1itremains

Althoughmanymosquitoabatementdistrictsmain
tainstocksofGambusiadistributethemwherethey
seefitandpublicizetheirfreeavailabilitytothe
generalpublicIthinkthatwesometimesoverlook
thegreaterpotentialfortheseandotherfishThisis
partiallydueinrecentyearstothedramaticeffective
nesseasyavailabilityandconvenienceofmodemin
secticidesAnotherfactormaybethatwherefishare
effectivelycontrollingmosquitoeswetendtotakethe
absenceofmosquitoesforgrantedandthusitdoesnot
occurtoustotransferthefishtoothersituations
wheretheymightbeusefulTworecenteventshave



ledmetothisassumptionOneisthedocumentby
GerberichandLairdwhichIpreviouslymentionedIn
thisitispointedoutthatofthe686referenceslisted
74werepublishedbteween1900and1940Afterthe
adventofDDTreferencestomosquitocontrolbyfish
becamefewerandonly6werepublishedinthedec
adepriorto1960Nowwithincreasingcosts
ofrepeatedinsecticideapplicationresistanceproblems
andresiduesrecentliteratureindicatesthatfishare
returningtopopularity

Thesecondfactorthatinfluencesmythinkingon
thismatteroftakinglocalfishforgrantedisthere
sponsewhichIreceivedtoarecentarticleinTIME
magazine October141966concerningmywork
withannualcyprinodontidfishesAlthoughthearticle
waspromptedbytheuniquefeatureofthesefishes
beingabletowithstanddroughtintheeggstage
muchlikeAedesmosquitoesitwassurprisingtome
thenumberofpersonswhoreadthearticleandwere
impressedsimplybythefactthatherewasafishthat
eatsmosquitoesThesepersonsevidentlywereun
awarethattheyprobablyhavefishthatareequally
goodforthispurposeintheirownlocalareasWhat
ismorenoteworthyisthatthemajorityofthesepersons
writingwerewithmosquitoabatementdistrictshealth
departmentsuniversitiesandotherprofessionalagen
cies

TheannualfisheswhichIhavementionedinvolve
severalspeciesnativetoSouthAmericaandAfrica
wheretheyhavebeenreportedbyvariousauthorsas
beingeffectivemosquitocontrolagentsinseasonally
floodedorintermittentenvironmentsThesefishare
remarkablein1theiradaptationtotemporaryen
vironments2theirrapidgrowthtosexualmaturity
within4to5weeksand3theirdailyeggproduction
thereafter

Annualfishesareundisputedlylarvivorousbutthat
theyareresponsiblefortheabsenceofmosquito
breedingintheareaswheretheyareactiveremains
tobescientificallyconfirmedForthepresenthow
everthesefishconstituteaninterestingpotentialfor
mosquitocontrolinselectedAedesandAnopheles
habitatswhichwillpermittheirestablishmentExcept
thatthereareafewspeciesofannualfisheswhich
toleratenearfreezingtemperaturesforconsiderable
periodsthefutureofthesefishinmosquitocontrol
liesmostlyinthetropicsandsubtropicsandthenonly
inregionscharacterizedbyalternateseasonsofrain
anddrought

Sincesomeofthemostproductivemosquitosources
concerntemporarywaterswhereotherfishcannotbe
establishedonapermanentbasisannualfishescur
rentlyarecreatingasmuchexcitementasdidGam
busiaoffinisinthe1920sand1930sToavoidthe
misapplicationofthesefishasmuchaspossibleand
thustosparethemthedefamationoftensufferedby
Gambusiawearecooperatingverycloselywiththe
WorldHealthOrganizationintheconsignmentof
thesefishtootherinvestigatorsTheintenthereis
thatsoundecologicalconsiderationsbegiventothe
establishmentofannualfisheswhereverpossible

Anotherfishthatseemslongtohavebeenover
lookedbutwhichnowisreceivingrenewedattention
formosquitocontrolistheguppyLebistesreticulatus
fromCentralAmericaManyattemptsmostseemingly

unsuccessfulweremadeintheearlypartofthis
centurytoestablishLebistesinsoutheastAsiaRecent
lyhoweverSasaetal1964 andJohnsonandSoong
1963havediscoveredthrivingcoloniesofguppiesin
thatregioninwhataresaidtobesomeofthemost
pollutedwatersimaginableSubsequentlySasaloc
citreportedwhatappearstobeacoldhardystrainof
LebistesreticulatusinJapanWiththesediscoveries
wecanseeconsiderablepotentialforthenaturalistic
controlofmosquitoesinsituationspreviouslythought
tobetoofoulforthispossibility

AnotherforeseeableapplicationofLebistesisin
temporaryhabitatsthatareunsuitedtotheestablish
mentofannualfishes

Inwarmerregionsimpermeablereservoirscouldbe
strategicallyplacedinnaturalsumpsofseasonally
floodedareastoharborfishduringdroughtincolder
regionsthefishwouldhavetobereplacedseasonally
asisnowsometimesdonewithGambusiaLebisteshas
certainadvantagesoverGambusiahoweverOneis
thatasnotedbyRebrin1938Lebisteshasmore
closelyspacedbroodsthandoesGambusiaAlthough
RebrinreportsworkbySokolovinwhichitisclaimed
thattheoverallfecundityforLebistesandGambusia
isaboutequalourowntrialswiththesefishthispast
seasonindicatethatLebistesreachesphenomenally
higherpopulationsthandoesGambusiainthesame
periodoftimeMoreoversmallerfishpredominatein
theLebistespopulationwhichallowsthisspeciesto
moreeffectivelyseekmosquitolarvaeamonggrassy
vegetationOurLebistespopulationswereatapeak
inJulyandAugustandfishsurvivedoutofdoorsfrom
April15throughDecember22

Ofadvantagetousinsomeenvironmentsisthat
LebistesisdestroyedbycoldweatherThisprevents
escapedindividualsfromsurvivingandreproducing
inpermanentwatershedswheretheymightnotbe
wanted

AgreatadvantageofbothGambusiaandLebistes
isthattheseareofpracticalapplicationinthefre
quentlyproposedpracticeofintegratedcontrol
Studiesbyseveralworkers Fergusonetal1966
Mulla1966PattersonandVonWindeguth1964
Sasaetal1964showthatbothofthesefishspecies
haveconsiderabletolerancetomostofthecurrently
usedlarvicidesattheirrespectiveratesofrecommen
dationThereforethesechemicalscansafelybeused
tocontrolearlymosquitobroodsandthendiscontinued
asfishmultiplyandbecomeeffective

Thepresentpotentialfortheuseoffishinmosquito
controlisasgreatorgreaterthaneverNaturalistic
controlofmosquitoesbyfishcannownotonlybe
abettedbythejudicioususeofpesticidesbutalsoby
modernherbicidesandbetterwatermanagementprac
ticeswhicharethemselvesaformofnaturalisticcon
trol

Anexcellentdiscussionontheformsofaquatic
vegetationthatcanbeusefulinmosquitocontrolis
givenbyMatheson1930concerninghisownwork
andobservationsbyothersoninsectivorousbladder
wortssurfacecoveringspeciesofLemnaandWollfia
andsubmergedvegetationincludingspeciesofChara
andElodaeaMostofMathesonsworkconcernedthe

lattertwogeneraespeciallyCharawhichhefoundto
iNotconsideredformalpublication
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inhibitbothovipositionandlarvaldevelopmentof
severalspeciesofmosquitoHislaboratoryaquarium
resultswithCharaaremostconvincingalthoughhe
isthefirsttopointoutthewidelyconflictingliterature
onthevalueofCharaasamosquitocontrolAlsohe
arrivesatatenuousconclusionforthesuccessofhis
ownstudiesNeverthelesssomeofhisspeculations
mademorecrediblebysupportinginvestigationsare
worthyofaccountOnehypothesisisthatexcessive
oxygengivenoffbytheplantsmaytoorapidlyoxidize
organicwastesotherwiseavailableasfoodformos
quitolarvaeThisdoesnotofcoursehelptoexplain
theovipositiondeterrentConcerningoviposition
MathesonfoundthatCulexwouldneverlayeggson
waterwhereCharawasgrowingvigorouslybutonly
whereCharahadbeguntodecayAsCharadecayad
vancedovipositionincreasedInfieldtubsexcessive
CulexovipositiontookplaceintubslackingChara
whileinadjacenttubswithCharanooviposition
occurred

Nexttofishaquaticplantswheretheyareappli
cableprobablyholdthemostimmediatepractical
potentialfornaturalisticmosquitocontrolHowever
evenasMathesondescribedthebasicproblemtobe
in1930westillknowtoolittleaboutthefundamental
physicchemicalfactorsofwateritselfletalonethe
requirmentsoftheplantsandanimalslivinginit

Natiralenemiesofmosquitolarvaearelegionrep
resentmgnearlyeveryfreshwaterphylumandorder
asisevidentfromtheannotatedbibliographyofpatho
gensparasitesandpredatorsofmedicallyimportant
arthropodspreparedbyJenkins1964 Althoughsev
eralofthesereferencesaretoformalinvestigations
manymoreconcernmerelycasualobservationsof
naturalenemyattacksonmosquitoesinnatureInany
caseitisextremelydifficultatbesttoascertainthe
individualandvariouslycombinedeffectsoftheseor
ganismsonmosquitopopulationsFurthermorelarge
scalecultureandmanagementmethodsaremuchless
developedformostoftheseorganismsthanforfishand
plantsForthesereasonsIhesitatetospeculateon
thepotentialformosquitocontrolbytheseorganisms
beyondthatwhichnaturallyoccursandwhichwetake
forgrantedOurbestbetissimplytorecognizethese
controlagentsandprotectthemwheneverwecan

Bywayofaddingdocumentationtotheworthofat
leasttwopredatorsIwouldliketomentionbriefly
ourlastseasonsresultswiththebackswimmerNoto
nectaunifasciataandthedragonflynaiadBellonia
saturataIntestsusing100gallonfieldtubstowhich
eggraftsofCulexpeaswereaddedthreetimesaweek
totaling10eggraftsperweekadultmosquitoemer
gencewasnearly100preventedbyasfewas10noto
nectidsand95preventedbysomewhatlargernum
bersofdragonflynaiadsMorethan12000mosquitoes
emergedfromthecheckoverthe3monthperiodof
theinvestigation

Ofthemanynovelandimaginativemosquitocontrol
approachescurrentlybeinginvestigatedbyvarious
workerswhichincludesoundattractionpheromones
cytoplasmicincomparabilityandsterilemalerelease
mostoftheseareinsuchearlypioneeringstagesthat
theirpotentialcannotberealisticallypredicted

Onefastupcomingapproachtothenaturalisticcon
trolofmosquitoesthatdoeshavesufficientprecedent
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inthecontrolofotheranimalpopulationsistheuseof
diseaseInsectpathologyhasonlyrecentlyachieved
disciplinarystatusbutmanymicroorganismshave
beenknowntoinfectmosquitoesandsometimescause
destructiveepizooticsamongtheirpopulationsfora
considerableperiodoftimeThesemicroorganismsin
cludeCoelomomycesfungibacteriamicrosporidian
protozoaandvirusesinshortthesamegeneralgerm
groupsasaffecthumanbeingsexceptthatsomegerms
areasspecifictomosquitoesasothersaretohumans
SomeinsectpathogenssuchasBacillusthuringiensis
onlepidopterouslarvaeandmilkydiseasebacteriaon
theJapanesebettlegrubhavealreadyproventobe
economicallyusefulandthelikelihoodseemsgoodthat
pathogenswillbediscoveredthatwillbejustasman
ageableagainstmosquitolarvaeSeveraloftheCoelo
momycesandmicrosporidiaalreadydiscoveredappear
tobeverypromisingbuttoolittleisknownoftheir
lifecyclecultureandrequirementsforinfection
Whenweknowasmuchaboutthediseasesofinsects
aswedoabouttheinfectiousdiseasesofmantheir
potentialformosquitocontrolshouldbeasgoodas
thatofhumandiseasesforbiologicalwarfareMuch
moreusefulwehope

Aninterestingsidelightofmosquitopathologyis
theprospectfortailormadesuperpathogensThis
couldbeaccomplishedbythelaboratoryextraction
ofDNAfromcertainorganismsandrecombiningit
withthatofsimilarorganismstomanufactureorgan
ismswiththebestqualitiesofbothThefundamentals
ofthisworkhavealreadybeenaccomplishedbyDr
EldonReevesofourowndepartmentwithformsof
Bacillusthuringiensis

Anothermicrobialapproachtomosquitocontrol
andonethatmayyetprovebestofallisthatsuggested
byRSeniorWhitein1929pertainingtotheinfluence
ofmicroorganismsonwaterqualityLikeMathesons
observationsthatmosquitoesfailedtoovipositorde
velopinwatersharboringcertainhigheraquaticplants
SeniorWhitediscoveredthatnitrifyingbacteriaat
timeshavethesameeffectHeattributedAnopheles
breedinginhibitiontothenitrogencycleinwaterand
morespecificallytotheammonianitrateratiobrought
aboutbytheregulativeactionofbacteriophageson
NitrosomonasandNitrobacter

WhetherornotMathesonandSeniorWhitewereon
therighttrackonethingastheybothpointouthas
longbeenobvioustomosquitoworkerseverywhere
thatfactisthefrequentabsenceofmosquitolarvae
fornoapparentreasoninwatersseeminglysuitedto
theirdevelopmentAsWatson1921accordingto
SeniorWhiteloccitsuggestedthereisapparently
somethinginthequalitycfthewaterwhichcouldbe
madeuseofforbiologicalcontrolThatsomethingis
evidentlyyettobefoundbutwhoislookingforit
Thisisoneobviousareaofresearchthatshouldhave
considerablymoreattention

Thepotentialfornaturalisticcontrolisalwayspres
entItsrealizationisonlywhatwemakeofitItssuc
cessisamatteroffaithandunderstandingfaithin
itsvalueandunderstandingwhereitalreadyexists
soasnottodestroyitunderstandingwhatitslimita
tionsareandknowingwhatthematerialsaretoim
plementit
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TRUSTEESCOMMISSIONERSSESSION

CONCURRENT

MONDAYFEBRUARY6130PM

TRUSTEESCOMMISSIONERSAND

MOSQUITOCONTROL

DONMREES

SaltLakeCityMosquitoAbatementDistrict
SaltLakeCityUtah

AsannouncedthesubjectIshalldiscussisTrus
teesCommissionersandMosquitoControlImight
havemorelogicallyentitleditMosquitoesCommis
sionersandTrusteesthusgivingprioritytothemos
quitoesastheyseemtoendurelongerthanthetrustees
orcommissionersinamosquitocontroldistrictFur
thermoremosquitoesseemtohaveawayofexerting
amoredirectandresponsiveinfluenceonthecitizens
livinginthedistrictthandothemembersofmosquito
controlboards

IamatrusteebutIneverhaveunderstoodwhy
someofusarecalledtrusteesandothersarecalled
commissionerswhenwebothhaveasanobjectivethe
destructionofmosquitoesForananswertothisques
tionIcalledonMrWebsterandfoundthatatrustee

isapersonholdingtheeffectsofanotherandit
furtherstatesatrusteeisonetobetrustedNowa
commissioneraccordingtoMrWebsterisonewho
hasreceivedacommissiontoperformaserviceIt
didnotmentionanythingaboutacommissionerbeing
trustedThatisonedifferencebetweenatrusteeand
acommissionerandanotherdifferenceaccordingto
thedefinitionisthemannerinwhichtheyaresun
posedtooperateAtrusteeyouwillnoteistohold
thepropertyofothersandcommissionersaretoper
formthatistousethepropertyofothers

AccordinglyIknowsometrusteesandcommission
erswhoshouldexchangetitlesjudgingfromtheir
holdingandspendinginclinations
Iwasmanagerofamosquitoabatementdistrictfor

eightyearsandduringthattimetherewasonetrustee
ontheboardwhoknewwhatatrusteeissupposedto
dobecauseateachmeetingoftheboardhedeter
minedthesuccessofthemonthlyoperationaccord
ingtotheamountoftheunencumberedbankbalance
andnotbytheeffectivenessofthemosquitoabate
mentprogramPerhapsacombinedbalancedboardof
commissionersandtrusteeswouldbemosteffective

foroperationandmostdestructiveformosquitoes
Nowwehavedeterminedwhywearecalledtrus

teesandcommissionersperhapsweshouldexplore
whatasboardmemberswearesupposedtodoIn
NewJerseytheyhaveveryhighstandardsasthey
haveestablishedTheNewJerseyMosquitoExter
minationAssociationApparentlytheyexpectthe
commissionersinNewJerseytoexterminatethemos

JAMESWBRISTOWPresiding

quitoesThemosquitoesIunderstandareverymuch
opposedtothisandplantofighttothebitterend
whichatpresentIamtoldisnotyetinsight

InFloridatheyhaveanAntimosquitoAssocia
tionFromthistitlethecommissionersinFloridaare

onlyrequiredtodeclaretheyareantimosquitoThis
isagreatreliefforthemosquitoesandtherelationship
betweenthemosquitoesandcommissionersismuch
morefriendlyinFloridathanitisinNewJersey

InCaliforniatheyhaveaMosquitoControlAsso
ciationwhichyoumustagreeisquitepresumptuous
andmakesitextremelydifficultforthetrusteesto
fulfilltheirobligationsWhohaseverheardofanyone
reallycontrollinganythingparticularlymosquitoes
Allmarriedtrusteesandcommissionersareawarethat
controlisawordthathaslittlemeaningoutsideofa
dictionary

InIllinoisandUtahthedemandsonthetrustees
aremodestandcanbemorereadilycompliedwith
aswehaveinthesestatesMosquitoAbatementAs
sociationsTheextentofmosquitoabatementinthese
statesapparentlyistobedeterminedbytheboards
oftrusteesofeachdistrictForthetrusteesthisisa
muchmorereasonableapproachbutthemosquitoes
mustbeawarethatitisonlyanabatementprogram
astheyseemtobemoreboldanddisrespectfulto
trusteesinthesestatesthantheyareinNewjersey
andCalifornia

Inamoreseriousveinitwouldbepresumptuous
onmyparttotellyouhowyoucanbestserveasa
commissionerortrusteeinyourrespectivedistricts
Manyofyouhavebeenservinginthiscapacityfora
longtimeandyouaredoingamarvelousjobjudging
fromtheresultsyouhaveobtainedinthecontrolof
mosquitoesinyourdistrictsTherearehowever
othersheretodaywhohaveonlyrecentlybeenap
pointedascommissionersortrusteesandtherefore

haveonlyanintroductiontotheintricateoperations
ofmosquitocontrolWiththeforebearanceofthose
whoarewellinformedandIhonewiththesupport
ofallIwilltrytooutlineasIunderstandthemsome
ofthedutiesandresponsibilitiesoftrusteesandcom

missionersinamosquitocontroldistrict
Firstwhatisacommissionerortrusteeofamos

quitocontroldistrictexpectedtoaccomplishThe
answerisobviousHeisexpectedtoassisttothebest
ofhisabilityinreducingthemosquitopopulationin
thedistrictIndoingthisheservesonacommission
orboardwhichisestablishedbylawforthispurpose
Someoftheseorganizationsmay bylawinclude
thecontroloffliesgnatsandothernoxiousinsects
butasstatedinthetitleIwillrestrictthescopeof
thispresentationtomosquitoes
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Themembershiporganizationfunctionandpro
cedureunderwhichtheseboardsandcommissions

operatearegenerallyquiteclearlydefinedinthelaw
bywhichtheyareestablishedAsaboardmember
youareobligatedtobecomewellinformedonthe
legalrulesandregulationsunderwhichyoumust
functionThenitisyourdutyandresponsibilityto
besurethattheboardandalloperationsinthedis
trictareconductedlegallyIfthereisadoubtconcern
ingtheinterpretationofthelawobtainlegalcounsel
andpreservetheopinionreceivedinwritingIfthe
lawisinadequatechangeituntilitmeetsessential
requirementstooperateaneffectivemosquitocontrol
programItisextremelyimportanttooperateincon
formitywithexistinglawnotthatmosquitoescare
whetheryouroperationsarelegalornotbutitises
sentialforyourownprotectionandthatofthedistrict
inwhichyouserveasadirectingofficer

Aboardmembershouldalsobecomewellinformed
onthebasicprinciplesofmosquitocontrolHemust
thenapplythisinformationindetermininghowmos
quitoescanmosteffectivelybecontrolledinthedis
trictandhowmuchitwillcosttodoajobthatis
acceptabletothepublicreceivingthebenefitsand
pavingthebillforthisservice
Iemphasizetheprogramtobesuccessfulmust

reducethemosquitopopulationinadistricttoalevel
thatwillbeacceptabletothepublicThatlevelisnot
thesameinalldistrictsorthesameatalltimesin
thesamedistrictasthenumberofmosquitoesthe
publicwilltolerateinaspecificdistrictisquitevari
ablewhencomparedwithotherdistrictsandisde
terminedbymanyfactorsSomeofthesefactorsare
1theabundanceofmosquitoespresentinthedis
trictbeforethecontrolprogramwasapplied2the
sneciesofmosquitoespresenttheirrelativeabun
dancetheirfeedinghabitsandtheannoyancethey
create3theirpotentialasvectorsofthecausative
organismsofdiseaseand4theabilityofthoseliv
inginthedistricttofundtheprogramMosquito
abatementmaymeanareductionofthemosquito
populationanywherefromafractionof1to100
butthecostofattaining100controlwhilepossible
maybeimpracticalasthecostofsuchaprogramin
mostdistrictsisnotjustifiableThisisbasedonthe
principleofdiminishingreturnsandinamosquito
abatementprogramthedestructionofthelastfew
mosquitoestoattain100isthemostdifficultand
costlypartoftheprogramandthebenefitsreceived
usuallydonotjustifythehighexpendituresnecessary
toattainsuchagoal

Thecommissionersortrusteesofamosquitocontrol
districtshoulddeterminetheapproximatenumberof
thedifferentspeciesofmosquitoesthatcanbepresent
inthedistrictwithoutcreatingaconspicuousannoy
anceoraneminentdiseasehazardFundstoconduct

suchaprogramshouldthenbeobtainedandexpended
inamannertomosteffectivelymaintainthisestab
lishedmosquitopopulationtolerancelevel

Theinformationnecessarytoplanandexecutesuch
aprogramisobtainedlargelyfromexperiencewhich
includestheexperienceofotherswhohavesuccess
fullyconductedmosauitoabatementprogramsin
similarsituationsInformationisalsogainedfrom
practicalexperienceobtainedfromtheresponseofthe
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publictothedifferentspeciesofmosquitoesinthe
districtandtheirnumbersastheyfluctuateduringa
seasonandfromyeartoyear

Profitingbytheexperienceofothersispossiblein
mosquitocontrolworktodayasconsiderableinforma
tionisavailableonhowtomeasuremosquitopopula
tionsandthegeneralresponseofthepublictothein
creaseofdifferentspeciesabovethegenerallyaccepted
numbers

Informationisalsoavailableonmethodsandtech

niquesthathavebeenusedsuccessfullyinmosquito
controlworkinotherdistrictsandinpracticallyall
kindsofsituationsSomeofthesemethodsmaybe
suitableforuseinyourowndistrictotherswithsome
modificationmaybecomeuseful

Thisinformationhasnotalwaysbeenavailablebe
causeitdidnotexistwhenmosquitocontrolworkbe
ganinNewjerseyCaliforniaandotherstatesthat
pioneeredmosquitocontrolprogramsAsaresult
manyexpensivemistakesweremadeinmostofthese
earlierprogramsUnfortunatelyinsomedistrictsto
dayparticularlyinsomeofthenewlyorganizeddis
trictsmosquitocontrolmethodsareusedthatarein
effectualoronlypartiallyeffectivewhencompared
withotherknownmethodsthatarebeingappliedsuc
cessfullyinothersimilarareasTheresponsibility
restsdirectlyuponthegoverningboardtoprevent
theseneedlessandcostlymistakesfromhappeningin
anydistricttodayanditisadisgracetohavethem
perpetuatedyearafteryearastheyareinsomedis
trictsTheseboardstodayhaveconsiderableinforma
tionavailableonhowsuccessfulmosquitoabatement
districtsareoperatedandtheresultsobtainedThey
shouldevaluatethisinformationandcomparethis
withthemethodsusedandtheresultsobtainedin
theirowndistrictsandthenimproveaccordingly

Concerningthegoverningboarditisessentialthat
eachmemberbegenuinelyinterestedinanddeeply
concernedwiththedevelopmentofthemosteffective
mosquitocontrolpossibleinhisdistrictIfaboard
memberdoesnotmeasureuptothesestandardsifhe
failstoregularlyattendboardmeetingsreplacehim
assoonaspossiblewithsomeonewhohasthesequali
ficationsasadisinterestedorabsenteeboardmember
notonlyfailstomakeacontributionbutheisalso
takingtheplaceofsomeonewhocouldmakeagreater
contributiontothesuccessoftheprogram
Ifpossibleitisdesirabletohaveontheboard

memberswhorepresentdifferentgeographicareas
withinthedistrictandwhorepresentdifferentseg
mentsofsocietysuchastheprofessionsbusinessand
laborAllappointmentsshouldbemadeonthequali
ficationsoftheindividualandnotastheresultofhis
politicalaffiliation

IfIwererestrictedtomakingonlyonerecom
mendationtoallboardmembersonhowtheycould
dischargetheirdutiesmostefficientlyasmembersof
thegoverningbodyofamosquitoabatementdistrict
IwouldnothesitateinmakingachoiceIwouldrec
ommendthattheyactexactlyastheywouldifthey
wereshareholdersinalargebusinessenterpriseand
asboardmembersofthisbusinesstheywouldwant
ittofunctionasefficientlyandsuccessfullyaspos
sibleActuallymosquitocontrolisalargebusiness
enterpriseandyouareallshareholdersinthisorgani



zationInadditionyouarerepresentingallofthe
peoplelivinginthedistrictandtheyasshareholders
inthisorganizationaredependingonyoutogetthe
mostoutofeverydollartheycontributetothispro
gram

Asacommissionerortrusteeyoucanonlydevote
asmallpartofyourtimetomosquitocontrolwork
thereforeasinanysuccessfulbusinessenterpriseone
ofthefirstthingsyoushoulddoisappointacom
petentindividualtomanagetheprogramThedegree
ofsuccessoftheprogramofanycooperativebusiness
enterpriseislargelyduetothecompetencyofthe
manselectedasmanagerHistitleisoflittleimport
anceitmaybemanagerdirectorsupervisororsome
othertitleHisdutiesandqualificationsareallim
portanttothesuccessoftheprogram

Letusconsidersomeofthequalificationsessential
foragoodmanagerFirstweallagreehemustbea
goodadministratorTherehasbeensomediscussionas
towhetherbytrainingthemanagershouldbeanento
mologistecologistengineeraccountantortrainedin
businessadministrationIthasbeendemonstrated

thatasuccessfulmanagercanbetrainedinanyor
noneofthesespecializedfieldsItisanadvantageif
hecanprovideexpertservicesinentomologyeng
ineeringorsomeotherspecializedfieldwheresuch
servicesarerequiredinmosquitocontrolworkbut
thisinlargerdistrictsisnotessentialassuchservices
canbeobtainedfromspecialistsinthesefields

Itisessentialthatamanagerthoroughlyunder
standsthebasicprinciplesofmosquitocontrolandbe
abletodeterminethemosteffectivemethodsforuse
andproperapplicationofthesameinthedistrictin
whichheismanagerSuchamanagerwillbeaware
thatthereisalwaysaneedforimprovementandhewill
obtaintheservicesoftrainedpersonnelinthefields
wheresuchservicesareessentialforimprovingthe
programAmanagershouldalsobeoutstandinginhis
abilitytoexplainandsellmosquitocontroltoothers
andinsodoingobtaintheirsupportHeshouldbe
abletoobtainthecooperationofandsubstantial
activesupportfromfederalandlocalgovernment
agenciescivicandsocialorganizationsindustryand
propertyownersinthedistrictBycooperationand
supportIdonotmeanlipserviceImeanactiveparti
cipationintheprogramIthasbeendemonstratedin
manydistrictsthatlocallythereisatremendous
sourceofavailableassistanceformosquitocontrolin
alldistrictsThemanagerisdelinquentinhisduties
ifhefailstoobtainthisavailablesupportforstrength
eningtheprogramAttimesthemanagercanob
tainthissupportmorereadilybyworkingthroughan
appropriateboardmember

Asinanybusinessthemanagerservesunderthe
directionoftheboardasawholeandisaccountable
toitIngeneralthemanagerisexpectedtoprepare
organizationalandoperationalplansandbudgetesti
mateswhichheshouldsubmittotheboardforcon
siderationWhenapprovedthemanagerisobligated
toputtheseplansintooperationwithinthebudget
providedAmanagershouldreceivethefullsupport
andbackingoftheboardindischargingtheseduties
andshouldnotbeharassedbyindividualboardmem
bersHeshouldbeabletocalluponindividualboard
memberstodiscussandobtainadviceuponproblems

onwhichtheyareespeciallyqualifiedbutdecisions
concerningchangesinpolicyorplansinmajoropera
tionsaremattersfortheboardtodecide

Ifaftercarefulconsiderationthemajorityofthe
boardagreesthatthemanagerisnotmeasuringup
totherequirementsexpectedofthemanagerofthe
districtheshouldbereplacedThisdecisioninmost
instancescannotbebaseduponhisperformancedur
ingoneseasonasconditionsinsomeyearsmakeital
mostimpossibletoconducteffectivemosquitocontrol

Thereisanotheraspectofthisproblemwhichmust
bekeptinmindthatismanagersofdistrictsare
sometimesretainedbygoverningboardswhenthey
donotmeasureuptoconductingthemosteffective
mosquitocontrolprogrampossibleinadistrictA
managerwhoisagoodsalesmanmaysellhimselfto
theboardsocompletelythattheboardisunableto
impartiallyevaluatehisperformanceAfailureofthe
boardtoproperlyevaluateamanagermayoccurfor
severalreasonssuchashisyearsofservicefromper
sonalfriendshiporsimplytoavoidanunpleasant
dutyTheassessmentandevaluationoftheservicesof
themanagershouldbemadeeachyearasamatterof
businesspossiblywhencontractssalariesandwage
scalesareconsideredandthejudgmentshouldbe
basedontheresultshehasobtainedinmosquitocon
trolinthedistrict

Governingboardmembersofmostmosquitoabate
mentdistrictshavereasontobeproudofthesuccess
theyhaveattainedinmosquitocontrolintheirdis
trictsWithsuccessmostofusobtainconsiderable
satisfactionintellingothershowwelltheprogramis
goinginourdistrictThisistobeexpectedwhen
weareinterestedinourworkandtakeprideinour
accomplishmentsbutweshouldalsoseektoprofitby
thesuccessofotherswhoareengagedinthiswork

InsummaryIreiterateThegoverningboardofa
pestmosquitocontrolorganizationisexpectedtore
ducethemosquitopopulationwithintheboundaries
ofthedistricttoalevelwherethemosquitoesdonot
createaconspicuousnuisanceoreminentdiseasevec
torhazardThisapproximatemosquitopopulationlevel
isnotthesameforalldistrictsbutthislevelcanand
shouldbeestablishedforeachdistrict

Inorderforthegoverningboardtoaccomplishthis
mosteffectivelyandeconomicallyeachboardmem
hermustconducthimselfandmakehisdecisionsas

hewouldasamemberofthegoverningboardofany
successfulbusinessenterprise

Tobecompetenttomakeimportantdecisionsex
pectedofhimaboardmembershouldbecomewell
informedonthefollowing1thelawgoverningthe
organizationofthedistrictandtheprocurementand
expenditureoffundsand2thebasicprinciples
usedinmosquitocontroloperationsThisinformation
isessentialtoeffectivelydirectthecontrolprogram
andprovidethebenefitstowhichtheemployeesare
entitledandtoobtainthenecessarysupportandpro
tectionfortheboardmembers

Tomanageanddailydirecttheprogramtheboard
shouldemploythemostcompetentpersonavailable
forthispositionTheboardshoulddependonthe
managertooperateasuccessfulprogramTheyshould
supporthiminthisofficeaslongasheservesinthis
capacityIfthemanagerfailstomeasureuptothe
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expectationsoftheboardafteradequateopportunity
toproduceheshouldbereplacedbecausethesuc
cessorfailureofamosquitocontrolprogramislargely
dependentupontheabilityofthemanager

EffectivemosquitocontrolisarealityThishas
beendemonstratedinmanymosquitocontroldistricts
throughoutthecountryIfyouarenotobtainingsatis
factoryresultsinyourdistrictexamineyourcurrent
methodsverycarefullyassatisfactorycontrolispos
sible

Ifyouthinkyouareoperatingasucessfulmosquito
controlprograminyourdistrictdonotbesatisfied
torestonyourlaurelstakeanothercriticallookat
yourprogramthereisalwaysroomforimprovement

PANELCURRENTTRENDSOFUNIONIZATION

ANDCIVILSERVICE

JAMESNLESPARREModerator
WILBERTAALTO

ConsolidatedMosquitoAbatementDistrict
ReedleyCalif

InbehalfofthegreatSanJoaquinValleyIwelcome
allofyoufromthroughouttheUnitedStatestovisit
therichestagriculturaldistrictintheworldatsome
futuretimeIknowSanFranciscowillbeagreathost
toyouduringyourstayhere

ADecember7PearlHarbortypeattackhitCon
solidatedMosquitoAbatementDistrictonAugust16
1965withthisletter DatedAug51965

BoardofDirectors

ConsolidatedMosquitoDistrict
2425FloralAvenue

SelmaCalifornia
AttentionMrLEGustafsonSecretary

Gentlemen

YouareherebynotifiedthatthisLocalUnionhas
beenauthorizedbyamajorityoftheemployeesof
theConsolidatedMosquitoDistricttorepresent
themonallmattersrelatingtoemploymentcon
ditionsandemployeremployeerelationsincluding
butnotlimitedtowageshoursandotherterms
andconditionsofemployment

Weherebyrequestsuchrecognitionfromthe
Directors

Ifthereisanyquestionastoourclaimofa
majoritystatuswewillbehappytosubmitany
suchquestiontothedeterminationandcertification
oftheConciliationServiceoftheDepartmentof
IndustrialRelationsoftheStateofCalifornia

WewillalsoappearbeforetheBoardatthenext
regularmeetingAugust191965inSelma

Lookingforwardtoamutuallyagreeablerelation
shipinwhichtheDirectorstheUnionitsmember
shipandthepubliccantakeprideIremain

Sincerelyyours
JCBATEN
Secretary BusinessManager

CCConciliationService

IndustrialRelationsDepartment
StateofCalifornia

ArepresentativefromtheInternationalChemical
WorkersUnionattendedtheAugustdistrictmeeting
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andreadacopyoftheAugust5thlettertotheBoard
InthattherequestbytheUnionwasnewamotion
wasmadetoholdthematteropenuntilmoreinforma
tionwasavailableTheManagerwasinstructedto
invitetheFresnoCountyCounseltothenextregular
BoardmeetingSeptember201965

AttheSeptember20thmeetingthePresidentrecog
nizedthevisitorspresentandindicatedcomments
wereinorderMrStewartBusinessRepresentative
Local97ICWUstatedthathewouldactasspokes
manforhisgroupHeopenedhisremarkswitha
referencetotheUnionsAugust5thletterandelabo
ratedonitscontentsNoneoftheotherUnionrepre
sentativeswantedtospeakatthistimesothePresident
askedCountyCounselWashtocommentonthemat
terMrWashreferredtosectionsoftheGovernment
Codepertinenttothematterandoutlinedhisinter
pretationofthevariousprovisionsofthecodeHe
emphasizedthattheBoardmustadheretotherequire
mentsoftheCodeandadvisedfullcompliancewith
Section3505whichreads

Thegoverningbodyofapublicagencyorsuch
boardscommissionsadministrativeofficersorother
representativesasmaybeproperlydesignatedby
laworbysuchgoverningbodyshallmeetandconfer
withrepresentativesofemployeeorganizationsupon
requestandshallconsiderasfullyasitdeemsrea
sonablesuchpresentationsasaremadebythe
employeeorganizationonbehalfofitsmembers
priortoarrivingatadeterminationofpolicyor
courseofaction

TofollowfullytheadviceoftheCountyCounsela
motionwasapprovedtoauthorizetheManagerto
representtheBoardbetweentheregularmeetingson
mattersrelatingtoDistrictpersonnelAfollowupon
thiswasameetingreportedasfollows

MANAGERSREPORTONMEETINGWITH
DISTRICTEMPLOYEESREPRESENTATIVE

September231965
AsauthorizedbytheBoardofTrusteesattheregular

meetingSeptember20th1965arrangementswere
madeinatelephoneconversationinitiatedbyMr
JamesEStewartBusinessRepresentativeLocal97
InternationalChemicalWorkersUnionforameeting
at10amSeptember231965inthedistrictofficein
SelmaInthetelephoneconversationMrStewarts
suggestionthatcertaindistrictemployeesbepresent
attheThursdaymeetingwasnotvetoedbytheMan
agerhoweverhedidquestiontheadvisabilityofthis
procedureforthefirstmeeting

MrStewartwaspromptonthemeetingdayandas
thebusinessactivityinthefrontofficewasquitenoisy
thelaboratorywasselectedforthediscussionGossip
oncurrenteventsfilledthesettlinginperiodasrecords
wereorganizedandnotetakingmaterialpreparedfor
use

Preliminarydiscussionsweredirectedtoareviewof
theSeptember20thBoardmeetingMrStewartpro
videdthenamesandaffiliationofthepeopleinhis
delegationattheMondaymeetingNotestakenbythe
ManagerattheBoardmeetingwerediscussedindetail
tobesuretherewasmutualagreementonthemain
pointscovered



Statingthatitwasnotcustomarytointroducethese
particularsatsuchanearlystageoftheproceedings
MrStewartwasagreeabletooutliningthemajoritems
theemployeesherepresentedwereconcernedabout
Thesewere

Salariesandwages
Medicalandhospitalinsurance
AccesstoDistrictjobfacilitiesbyemployeerepre

sentatives

BulletinboardsineachDistrictbuildingforposting
allmaterialpertinenttoemployeremployeerelations

Adeterminationonallowabletimeforemployeepar
ticipationindevelopingproperemployeremployeere
lations

TheManagerindicatedallDistrictrecordswere
opentothepublicandthatcopiesofanywrittenrecord
ofmeetingsonthematterathandwouldbeavailable
toMrStewartHeofferedtosendacopyofastandard
unioncontractfordistrictreviewandsuggestedan
othermeetingatanearlydatewithcertaindistrict
employeeshisUnionwasrepresentinginattendance
ThiswasquiteagreeabletotheManagerandthe
discussionwasterminatedwiththeunderstandingMr
Stewartwouldarrangethetentativedateandtimefor
thenextmeeting

Thismeetingwasfollowedbyalmostweeklymeet
ingsbeforetheOctoberBoardmeetingWhilethese
meetingswereinprogressaLettertotheEditor
appearedintheSangerCalifHeraldforOctober14
1965Itsetthetoneformanymorepublicstatements
bytheUnionrepresentatives

LETTERTOEDITORTAKESSWING

ATMOSQUITOABATEMENTBRASS
Editor

Governmentandtheexpenditureoftaxmoney
isthepeoplesbusinessItshouldbepublicpolicy
forgovernmentalagenciestodealfairlyandsquare
lywiththeiremployees

Whenagovernmentalagencyandoritsap
pointedadministrativeofficertakesapositionthat
canonlybeinterpretedasconsistentlyantilabor
wethinkthatthepublicshouldbealertedandif
necessarytakeactionatthepollswhentheoccasion
arises

Butwhatifthatagencysmuglycontendsthat
onceappointedtheycannotbecompelledtoanswer
toanyone

Supposetheycontendthatnoonefromthegover
norondowncaninterferewiththeiroperation

Shouldappointedofficialsspendingtaxpayers
moneybeabovethelaw

Shouldappointedofficialsbeallowedtocontinue
inofficewhentheyrefusetoabidebythespiritand
intentifnottheactualletterofthegovernment
codeapplyingtoallstateagencies
Ifyouthinkthisisnothappeningrightherein

FresnoCountyyouhaveasurprisecoming
WedirectyourattentiontotheConsolidated

MosquitoAbatementDistrictWeintendtobring
anumberoffactstoyourattentionconcerningthe
ConsolidatedDistrictandtheirmethodofoperation
Wearegoingtoaskanumberofquestionsand
youshouldbeinterestedintheanswers

Untiltheboardofdirectorsandtheappointed
manageroftheConsolidatedMosquitoDistrict
demonstratethattheyarewillingtoactwithinthe
frameworkofthegovernmentcodeandgivetheir
employeestheconsiderationtheyhavethemoral
andlegalrighttoexpectweintendtobringacon
tinuingseriesoffactstoyourattentionandpub
liclyaskanumberofquestionsabouttheiropera
tionsWeintendtoseethatthepublicwhosebusi
nessallthisreallyisisfullyinformed

Signed
JamesEStewart

Therewasasuccessionofstatementsandresolutions

presentedbytheUnionforBoardactionThesewere
referredtotheCountyCounselandhandledashein
dicatedAttheDecember201965meetingamotion
wasapprovedtohavethePresidentappointacom
mitteeoftwotrusteesandthemanagertopreparea
properprocedureforrecognizingemployeesandor
theirrepresentativesTheresolutionpreparedbythe
committeeandtheCountyCounselwasadoptedby
theBoardattheregularJanuarymeetingLetterswere
receivedfromtheUniondatedJanuary311966and
March171966requestingthattheyberecognizedas
providedintheresolutionInthatneitherrequestful
filledtherequirementsoftheresolutionbothwere
tabled

AletterdatedDecember22totheBoardfromthe
fulltimeemployeesoftheDistrictwasreadatthe
JanuarymeetingTheseemployeesindicatedtheyhad
formedtheirowngroupandhadappointedaspokes
mantomeetwiththeBoardondiscussionsrelatingto
wagesworkingconditionsandotherpertinentprob
lemsJustrecentlythisgrouphasformedanassociation
ofDistrictemployeeswithofficersduesandtentative
bylaws

LettersfromtheUnionweresenttocitycouncils
StateDivisionofIndustrialSafetynewspapersBoard
ofSupervisorsGrandJuryFairEmploymentPractice
CommissionandothersThecontactwithFEPC
stimulatedacomplaintofemploymentdiscrimination
ThecmplaintchargedthatanapplicantfortheDistrict
ChiefPilotspositionhadbeenpassedoverbecauseof
raceAhearingwassetJuly11966inFresnoThe
Managersreportonthismeetingwas

ToBoardofTrustees

FromTGRaleyManager

SubjectJuly1meetingontheJamesWellscom
plaint

AsarrangedbyMrSOConnellyConsultantFair
EmploymentPracticeCommissiontheManagermet
withCommissionerCLDellumsandMrConnelly
FridayJuly11966at2pminthestatebuilding
FresnoIntheJune17letterverifyingarrangements
forthemeetingitwasindicatedCommissionerDel
lumsisdirectingtheinvestigationofMrJamesWells
complaintofemploymentdiscriminationCommission
erDellumsoutlinedthepurposeofthemeetingand
indicatedproceedingswouldbeinformalwithques
tionspermittedatanytime

Afterapproximatelyoneandonehalfhoursofpre
sentingpertinentmaterialreviewanddiscussionthe
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CommissioneraskedMrConnellyifhewasreadyto
makearecommendationMrConnellyrecommended
thattheDistrictofferMrWellsthepositionofChief
Pilotandthathereceivebackpayfromthetimethe
positionwasfirstfilled

CommissionerDellumsexpressedtheopinionthat
MrWellsshouldbeofferedthepositionasheapplied
forinNovember1965howeveritwashisfeelingthe
paymentofbackwagesneednotbepressedHeindi
catedMrWellsshouldbegiventhirty30daysto
considerthejoboffer

TheManagerrequestedadequatetimetoadvisethe
DistrictBoardofTrusteesoftherecommendationIt
wasagreedthattheresponsebytheBoardwouldbe
reportedtoMrConnellyassoonaftertheJuly18
meetingaspractical

AfterthemeetingMrWashFresnoCountyCoun
selwascontactedItwashisopinionthattheDistrict
shouldnotfollowtherecommendationoftheFair
EmploymentPracticeCommissionpersonnel

AttheJulyBoardmeetingamotionwasapproved
tocontinuewiththepresentmethodofhiringperson
nelIncludedinthemotionwasadirectivetothe
Managertoincludeintheminutesastatementon
thecircumstancesrelatedtothehiringoftheChief
Pilot

InAugustthepublicitygeneratedbytheDistricts
involvementwiththeUnioninitiatedactionbythe
LocalAgencyFormationCommissiontostudythe
boundariesoftheFresnoCountymosquitoabatement
districtsThematterhasbeendiscussedatseveral
meetingsoftheCommissioninthepressandatgath
eringsofcityandcountyofficialsTheCountyBoard
ofSupervisorshaveorderedthestudybuthavefailed
toprovidefundstoconductthenecessaryinvestiga
tionsAtthistimeeffortsarebeingmadebytheCom
missiontoobtainfederalfundsforthisandastudy
ofotherspecialtaxdistricts

PerhapstheheightordepthoftheUnionattack
ontheDistrictcameonthe22nd1966Membersof
adelegationfromtheWorldHealthOrganizationwere
handedacopyofthefollowingbytheUnionrepre
sentativeastheyarrivedattheFresnoMosquito
AbatementDistrictforatour

ToOURDISTINGUISHED
FOREIGNVISITORS

WelcometotheUnitedStatesandtheStateof
California

WeareproudofourCountryandourStateWe
hopethatwhatyouseeandlearnherewillbeinter
estingandconstructiveWerealizethatwearenot
perfectthereforewetryconstantlytoimprovethose
thingswhicharegoodandcorrectthosethings
whicharewrong

Itisunfortunatethatinmostinstanceswhile
visitinganothercountryonaconductedtouryou
seeandlearnonlythosethingswhichyourofficial
hostswantyoutoseeAndperhapsyoumightfeel
thatitwouldbeillmanneredtoaskprobing or

pointedquestionsthatmightembarrassyourhosts
Astaxpayingcitizensofthiscountryandstate

aswellasrepresentativesofaneffectivesegmentof
oursocietywefeelthatwetooareyourhostsWe
wantyoutoseeandlearnallaboutourcountry
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evenifyoulearnsomethingwhichmightnotbe
veryBatteringtosomepartofourgovernment
system

Wecansaythesethingstoyoubecausetheright
todissentfreedomofspeechandfreedomofthe
pressareatthetopofthelistofourmostcher
ishedpossessions

Wehavetheconstitutionalrighttopubliclyex
poseanywrongdoingsormalfeasanceofanypublic
officialwhetherhebeelectedorappointedIfthe
systemwherebyheattainedofficeiswrongwecan
alsoopposethatWecanexercisetheserightswith
outfearofreprisalaslongasourchargesaretrue

YouaregoingtovisittheConsolidatedMosquito
AbatementDistrictDontallowthewooltobe

pulledoveryoureyesduringthisvisitAskques
tions

Wecontendthatthestructuralorganizationad
ministrationandoperationoftheConsolidatedMos
quitoAbatementDistrictisadisgracetogoodgov
ernmentItshouldbeastenchinthenostrilsof

everycitizenwhobelievesingoodgovernmentThe
attachedstatementandquestionswillgiveyousome
ideaofwhywemakethesecharges

AgainWelcometoourCountryandourState
Mayyoulearnmuchthatwillbebeneficialtoyour
Countryandyourpeople

Fraternallyyours
JAMESESIEWART
Representative

Copiesofthissameletterweredistributedbyhand
ineachcityintheDistrictalongwithathreepage
tiradestartingoff

YOURTAXESAREGOINGUP
DONTYOULIKEIT
WELLTHATSTOOBADJUSTWHATARE

YOUGOINGTODOABOUTIT

IfyouliveintheCONSOLIDATEDMOSQUITO
ABATEMENTDISTRICTyourtaxesaregoingup
whetheryoulikeitornot

Youdidnthaveanopportunitytovoteagainst
theincrease

Youdidntelectthepeoplewhoareraisingthe
tax

Youhavenocontrolonhowthemoneyisgoing
tobespent

Anditappearsthatyoucanthavethepeople
removedfromofficewhoareresponsibleforthe
increaseandthespending

Whatareyougoingtodoaboutit
Evenalambbleatsandkickswhenheisbeing

sheared

Hereareafewthingsthatyoushouldknowabout
the CONSOLIDATED MOSQUITO ABATE
MENTDISTRICT

Fromthishighthemattermoreorlesscoasted
untilthepresentNoonefromtheUnionhasbeenat
thelasttwoBoardmeetingsbutthingscouldchange
asseasonalhelpishiredagain

Ithasbeenapleasuretospendthistimewithyou
andIsincerelyhopeyouaresparedasimilarexperi
enceArrangeyourtravelscheduletoincludeFresno
in1968TheCaliforniaMosquitoControlAssociation
willmeetthereinlateJanuary



CIVILSERVICESYSTEM

LESTERRBRUMBAUGH

SanJoaquinMosquitoAbatementDistrict
StocktonCalif

Inthesechangingtimesnoorganizationcompany
orgovernmentalagencycanaffordtostandstillin
theemployeerelationshipfieldTheconstantchange
inpublicopinionlaborlawseconomictrendscivil
rightsmovementsincreasedactivitiesoforganized
laborinpublicemployeesassociationsaresomeofthe
factorscausingaconstantchangeintheemployees
workingfieldAsconditionschangelabormanage
mentpoliciesmustchangetokeepabreastofthe
timesOtherwisetheagencymaybeforcedbypres
sureorothercircumstancestomakedecisionswithout
sufficientknowledgeofprobableconsequencesGen
erallyunderthesecircumstancespolicymistakes
oncemadeassomanyofusknowbecomeextremely
difficulttochangeToavoidmakingmistakeswebe
lievesometypeofformalwrittenprocedureshould
bedevelopedinacalmatmospherewhendealing
withemployeeproblemsYoumightsaythatorganiz
edlaborisnotaproblemtomebutinareviewof
governmentrecordsthegrowthofmembershipin
organizedlaborandpublicemployeeassociationsis
quitesurprisingDontwaituntiltheyknockatyour
doorandpanicyouintomakinganunwisedecision

Thepurposeofthisdiscussiontodayisnottocon
vinceyouthatanysystemofmanagementemployee
relationshipissuperiortoanotherinsteadIwilltry
togiveyouafewideasthatmaybehelpfulinmaking
yourownappraisalofcivilserviceIndealingwith
personnelproblemsitappearsthatoneofthebest
systemsbeingusedisthecivilservicesystemItcon
sistsofplacingemployeesonameritbasisforthe
purposeofobtainingthebestqualifiedpeopleavail
ableforserviceintheagency

ThequestionmightbeaskedWhatisacivilser
vicesystem Itissimplyawrittenprocedurewhich
providesequalopportunitywithinpublicservicefor
allpeopleintheareaPerhapsitmightbebetterto
describethesystemasasetofrulesandregulations
whichcovertheproceduresforhiringandfiring
methodofgivingcompetitiveexaminationsholding
hearingsproceduresforhandlingemployeegriev
ancesjobclassificationsetc

Asfarbackas1863thefederalgovernmentstarted
usingthissystemtoreplacethesocalledspoilssys
temSincethattimethemeritorcivilservicesystem
hasnowbecomeestablishedinmoststatesofthe
Unionandinagreatnumberofcitiesandcounties
ofanysizeAmongthedifferentstatescitiesand
countiesthereisawidevarietyinlegalstructure
scopeofresponsibilityandmethodsofpracticingthe
proceduresusedinacivilservicesystemForexample
intheStateofCaliforniathelegislativebodyestab
lisheslawspertainingtotheStatecivilservicesystem
andtheselawsmaybefoundintheCaliforniagovern
mentcodeInthedifferentcitiesandcountiesthe
CityCouncilorBoardofSupervisorshavetheauthor
itytoestablishcivilserviceproceduresbycityor
countyordinanceItisonlynaturaltoexpectvaria
tionswhenyouconsiderthenumberofstatescities

andcountiesthatwehavethroughoutthenationFor
mosquitoabatementdistrictstheBoardofTrustees
isempowerediftheysowishtoestablishrulesand
regulationspertainingtoacivilservicesystemFrom
allinformationavailableitappearsthatanymosquito
controlagencymayestablishrulesandregulations
regardingemployeeworkingconditionsandmaycall
suchrulesandregulationsacivilservicesystemif
theysodesireMoststateswillsupplyrulesandreg
ulationscopiesofexaminationsjobdescriptions
methodsofholdinghearingsetcuponrequestofany
governmentagency

Perhapsyouarewonderingwhatadvantagesand
disadvantagesthereareintheuseofacivilservice
systemTheonlydisadvantagethatIcannameisthe
timeandeffortrequiredtodrafttherulesandregula
tionswritingofjobdescriptionsforthedifferentjob
classificationsoftheagencyetcNextaftersuchrules
andregulationsaremadetheagencyisrequiredto
followthemiftheyexpecttheemployeetorespect
suchasystemTheadvantagesofthissystem are

provideequalopportunityforthoseenteringthe
agencysemploymentiftheymeettherequired
qualificationsimprovetheworkingclimateofthe
personneleliminatepoliticalpressureregardinghir
ingpracticesandpreventmisunderstandingbetween
employerandemployee

Wecertainlybelievethissystemhasmanyadvant
agesoverthespoilssystem wherenepotismand
politicalpressurecanbecomeestablishedinagovern
mentagencyifnosafeguardsareprovidedforman
agementNormallywithoutsometypeofwritten
rulestheemployerwouldbeinastateofconfusion
whendealingwithlaborproblems

ANEWAPPROACHTOPUBLICRELATIONS

PATCOHENANDARTHURLCAVANAUGH

CoachellaValleyMosquitoAbatementDistrict
ThermalCalif

TheCoachellaValleyMosquitoAbatementDistrict
wasorganizedin1928inanattempttocontrolthe
Hippelateseyegnatwhichhadbecomeaseriouspest
CircumstantialevidencegatheredinCaliforniaGeor
giaTexasandinothercountriesbyvariousscien
tistsincriminatedthemasthevectorofconjunctivitis
orpinkeyeaquitedangerousdiseaseoftheeyesof
youngchildren

Althoughresearchhasbeencarriedonalmostfrom
thetimetheDistrictwasorganizedabouttenyears
agotheBoardofTrusteesoftheDistrictmadeawise
decisionwhentheydevelopedaworkingcontractwith
theUniversityofCaliforniaatRiversideDepartment
ofEntomologytoundertakeresearchonthisproblem
Theresearchstartedoutrathermodestlybutithas
expandedtoincludetheDepartmentofBiological
ControlandtheDepartmentofAgronomywithyear
lygrantstotaling2200000

Wehavetriedinvariouswaystogetoverthestory
oftheworkthatisbeingdonenotonlyinmosquito
controlbutthecontrolandresearchinconnection
withtheHippelateseyegnatwhichissuchapestin
theValleyWehavehadarticlesinnewspaperson
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theradiotelevisionandforseveralyearsaboothat
theNationalDateFestivalinIndioButnoneofthese
seemedtogetthroughtothepublicWemadeat
temptstotakepeopleontoursoftheUniversityat
Riversidetoseetheworkdonethereandtheresearch
inprogressButtheValleyseemstobesooveror
ganized tremendoussocialpressuresportingevents
civicevents thatpeoplejustcouldnotseemtobe
abletogettogethertogoatanyspecifictime

Whenweobservedthepopularityofthescience
fairwhichCaliforniaisnowpromotingintheschools
organizedbythevariouslocalschoolboardsfor7th
gradethroughhighschooltointereststudentsin
scienceprojectsweconceivedtheideaofinvitingthe
scienceteachersandsomeoftheprominentcitizens
oftheValleytotheDistrictbutthisdidnotdevelop
aswefeltitshouldThenwedecidedtohavea
ScienceSeminarandfreebarbecueWeinvited
scienceteachersfromalltheValleySchoolsincluding
PalmSpringssomeprivateschoolsandparochial
schools askingeachteachertobringtwopromising
studentsWeinvitedsomesevenoreightofthepro
fessorsfromtheUniversityofCaliforniaatRiverside
tocomedownandgivetalksontheirworkThese
talksareoftenillustratedwithcolorslidesalsoscience
projectsaresetupalongthewallsoftheauditorium
ourgarageshinedandcleanedfortheoccasionThe
exhibitswhicharesetupincludeInstantfishwhere
theeggsaredroppedintothewaterandfishhatch
almostinstantaneouslyTherearealsovariousstages
ofthegnatslifeandtestsofmosquitolarvaeforre
sistanceThewallsofthegaragearelinedwithex
hibitssetuptointerestthestudentsinourworkand
givethemideasforresearchprojectsoftheirown
Wehelpmanystudentsintheirprojectswithinfor
mationandmaterial

Followingacoffeebreak800to900amthe
talksarefrom900to100pmwithahalfhour
breakabout1100amatwhichtimeourequipment

46

isdemonstratedAt100pmcomesthebarbecue
preparedandservedbyourcrewAtthebarbecue
theprofessorsaredispersedatthedozenormore
tablesamongthechildrenanditismostrewarding
toheartheflowofquestionsandanswersandthe
rapportthatdevelopsThechildrenflockaroundthe
doctorslikebeesaroundflowersIthasproventobe
afantasticideaWehavehadmanyparentscalland
expresstheirappreciationoftheeventandtheirin
terestinlearningwhatisgoingonintheValleyThe
childrenthemselvessitthewholefourhoursinrapt
attentionfuriouslytakingnotes someofthemas

manyaseightpagesOneofthedoctorsremarked
afterthelastseminarIfweattractoneortwoofthe
largegrouptothefieldofscienceitiswellworth
theeffortinvolved

Asideproductoftheeventistheimmensepride
andinterestfeltbytheemployeesTheboysdigin
withgoodwilltopreparefortheeventandservethe
barbecuewiththeskillofprofessionalsItseemsto
givethemaddedprideintheirworkandafeelingof
beinginvolvedinsomethingworthwhile rather

thanjustholdingajob
Wealsohavefordistributionliteraturefromthe

variouschemicalcompaniesdescribingtheimportance
ofchemicalsinthecontrolofinsects notonlywith
themosquitoabatementdistrictsbutwiththefarmers
Alsoavailableisliteratureofthehistoryofmosquitoes
intheStateofCalifornia

Anewspaperreporterattheseminarremarked
Thebestwaytospreadnewsistogettothechil
drenThishasprovenquitetrueManyparentshave
calledusandsaidtheirchildrenarereallyexcited
abouttheeventtalkingaboutthedifferentdoctors
andthewholegeneralprogramandhowwonderful
itis

Forour1967ScienceSeminarandbarbecuewe
shallextendinvitationstotheTrusteesandManagers
ofothermosquitoabatementdistricts



TRUSTEESCOMMISSIONERSSESSION

CONCURRENT

TUESDAYFEBRUARY7800AM

BREAKFASTMEETING

FREDERICKGDEILERPresiding
REPORTOFTHETRUSTEECORPORATEBOARD

CMCA

FREDDEBENEDETTIChairman

DuringthepastyeartheTrusteesdevelopedaset
ofbylawstoserveasaguidefortheCorporateBoard
Thesebylawsarerathershortyetprovideareasonable
plantoworkbyFourmeetingsoftheTrusteeCorpo
rateBoardwereheldduringtheyearSomewerenot
wellattendedEachofthefivegeographicalregions
oftheStatehasbeenaskedtoappointamantoserve
onthisBoardAlsoincludedinthebylawsisapro
visionforanalternateincasetheofficialrepresentative
cannotmakeameeting

TheTrusteeCorporateBoardsetupastatementof
policyandobjectivesWefeltthatatnotimewasitour
jobtoruntheCMCAThatisajobfortheCMCA
BoardofDirectorsWebelievedwecouldservebest
inanadvisorycapacitytotrytofunctionatthecall
andwilloftheBoardofDirectorsAtthelastregional
meetingwerecommendedthatthetermofofficeofa
memberoftheTrusteeCorporateBoardbelimitedto
twoyearsWefeltweshouldstayonlongenoughto
knowwhatweweredoingthengooffandgivesome
bodyelseachancetolearn

Itwasmovedfromtheflooranddulysecondedthat
atwoyeartermbeestablishedwithappropriately
staggeredtermsforthefivemembers

JayPriceTrusteeofSoutheastMADoffereda
substitutemotionthatthetwoyeartermsbeginthis
yearstaggeredsothatthreememberswouldbein
onebracketandtwointheotherFurtherthatthe
twoyearlimitappliestotheBoardmembernotthe
alternateThesubstitutemotionwasmovedseconded
andpassed

InanotheractiontheTrusteeCorporateBoardre
questedthattheCMCABoardofDirectorsconsider
theemploymentofafulltimeexecutivesecretaryIt
alsosuggestedthattheAMCAconsiderthesamepro
posal

JayPriceAllofusknowthatthereisatrendin
todaysgovernmentfromFloridatoCaliforniatodo
awaywithspecialdistrictsandtomakelargerand
largergovernmentsButweknowthatbiggovernment
isnotalwayseffectiveoreconomicalgovernmentAs
thisgovernmentalconsolidationcontinuesoneoftwo
thingsmayhappenthegovernmentmaymoveinand
sayweregoingtotakeoveryourprogramandyou
areoutoritmaysaywewilluseyoubecauseyou
aretheexpertandyoualreadyhavetheorganization

BothCaliforniaMCAandAMCAneedsomebody
incontrolatthepillaranExecutiveSecretaryWe
knowwecannotgetsuchthisyearbutweshould

startdiscussingthematternowsothatwithinseveral
orafewyearswewillhaveafunctioningoffice

JamesWBristowForthebenefitofourvisitors
fromoutofstateletmereviewalittleofthehistory
ofourTrusteeCorporateBoardIattendedmyfirst
meetingoftheCMCAinSacramentofouryearsago
AtthattimeCMCAhadonitsBoardofDirectors one

TrusteememberHewastheonlyappointedorelected
officialservinginanycapacityintheCMCAThe
TrusteememberatthattimewasCarlWMuller a

trusteeoftheTurlockMADAttheSacramentomeet
ingthetrusteesheldalengthyandattimescontro
versialsessionAboveallwetrusteesrealizedwe
neededtothinkaboutthemanyproblemsofCMCA
WestartedtotakeapartintheAssociationsaffairs
LetmerepeatwhatFredDeBenedettisaidtheCor
porateBoardisnotsetuptoruntheCMCAThe
CMCAisbasicallyatechnicalorganizationmade up

ofmanagersentomologistsandothersintheprofes
sionTheyarespendingtaxpayersmoneytooperate
theirorganizationCertainlyweasthepolicymakers
forthisorganizationshouldbebehindthem we

shouldhelpthemweshouldgivethemthesupport
ofournamesWeshouldsupportthemintheirlegis
lativeaimsbecausewearethepoliticianswearethe
menwhohavebeenappointedorelectedtooffice

Thisisthebackgroundwhichledustoorganize
theTrusteeCorporateBoard

MIDMORNINGMEETING

CHRISTIANAVIESERPresiding
PANELPOSSIBLECONSOLIDATIONOFMOS
QUITOCONTROLAGENCIESINTOHEALTH

DEPARTMENTS

WILLIAMDRYDENModerator

CHRISTIANAVIESER

SecretaryJeffersonCountyTexas
MosquitoControlDistrict

OnMarch161949theTexasLegislaturepassed
anacttoenablethe254countiesofthestatetohave
mosquitocontrolHoweverfinalapprovallimitedthe
acttothosecountiesthatborderedtheGulfofMexico
just17ofthemThoseweretheonlyoneswhich
couldestablishamosquitocontroldistrictandseta
taxrateupto5per100valuationTheactfurther
providedforanadvisorycommissiontoadvisethe
countycommissionersThemosquitocontroldistrict
commissionersareapartofcountygovernmentto
recommendtothecountywhattheybelievetobethe
bestpoliciesthebesttypeofdistricttheamountof
moneyneededetcThecountycommissionersmay
approveordisapprovetheserecommendations
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Theadvisorycommissionreviewstheimportantpo
sitionclassificationswithinthedistrictandpasseson
themWhilethecommissionhiresthedistrictdirector
italwaysgivesthedirectorthepowertohirethe
hourlypeople

In1955therewasalegislativeamendmentwhich
providedthatanytwocountiesormorecouldamal
gamateandformabiggermosquitocontroldistrict
Thisseemedfinewhentheamendmentwasapproved
butitdidnotworkTohavebeenpoliticallyaccept
ablethetwocountieswouldhavehadtohavethe
samevaluationthesamesizethesameproblemsetc
Nosuchsituationsexisted

In1961weaskedtheLegislaturetomaketwo
changesweneededmoremoneyandwewishedto
permitmosquitocontrolinallofTexasWewere
beginningtorecognizeencephalitisintheinland
countiesTheLegislatureacceptedthesechangesbut
theydidaskyounowhaveuptoa5taxwhydo
youwanttogoupto25 Weexplainedthatwhere
thevaluationwashighthetaxratecouldbelowbut
wherethevaluationwaslowahighertaxratewas
neededinordertooperateadistrict

Anotherproblemhoweverstillhadtobesolved
InTexasamosquitocontroldistrictisstillpartofthe
countygovernmentThereisalawinTexasthata
countygovernmentcannottaxitslocalcitizenrymore
than80per100valuationforthegeneralfundto
operatethecountyMosquitocontrolmoneymust
comefromthisgeneralfundIfadistrictisgetting
5itmaybegettingasmuchasthecountycanafford
togiveButifthedistrictweretotake25ofthe
80thecountymighthavetoclosemuchofitsac
tivitywhichitprobablywouldnotdo

Thereforewenowhaveinourpresentsessionof
Legislatureanewprovisiontotakethemosquitocon
troldistrictsoutofthecountygovernmentshandsand
createaseparategovernmentalagencylikeadrain
agedistrictoracollegedistrictSuchadistrictwould
haveitsowntaxingpowersandwouldnothaveto
gothroughthecountygovernmentItwouldofcourse
usethecountytaxrolesIfthislawpassestheLegis
laturewewillneedaconstitutionalamendmentand
thevotersofTexaswillhavetovoteonitnextNo
vemberWehopetheseprovisionswillbeapproved

MARKJHANNA
TrusteeAlamedaCountyCalifornia

MosquitoAbatementDistrict

Thesuggestionthatmosquitoabatementdistricts
beconsolidatedintohealthdepartmentsstemsfrom
threebeliefs1Therewouldbemoremileagefrom
ourtaxdollars2wecouldutilizemanagerialpro
fessionalandperhapssupervisorialassistancemore
efficiently3wecouldreducethetotalmanpower
oftheBoardsofTrustees

AsTrusteesweareobligatedtodoacommendable
jobofcontrollingandifpossibleoferadicatingmos
quitoesWeshouldendeavortoabatemosquitoesin
anefficientwayNeitherefficiencynoreconomyhow
everisanobjectiveinitselfbutthetwobecome
merelyformsofmeasurementThepurposeofbeing
efficientoreconomicalistomaketheconservedre
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sourcesavailableforexpenditureoruseonotherthings
whichweeitherneedordesire

Weheretodayareamongtheleadersofoursociety
anditisourprimaryobligationtoadvancethecivili
zationinwhichweliveTherearemanyfrontiersin
theUnitedStatesandtheworldtodaywhichdemand
theverybestthatwecanproduceinresearchin
managementinorganizationIftheseareasaretobe
exploredanalyzedandexploiteditwillhavetobe
accomplishedwiththebrainpowerthatisavailable

Theinitialyearsofamosquitoabatementdistrict
areineffectapioneeringfrontiereffortwhichmay
requiretheverybesteffortsoftrusteesmanagement
andlabortobringtheproblemsundercontrolBeyond
thatpointintimehowevertherequirementsinex
plorationstudyorganizationinnovationandeffort
decreaseThesameamountofbrainsisnolonger
neededThosebrainscouldbefreedforotherfrontiers

ifamosquitoabatementdistrictwerethentransferred
asagoingorganizationtoalargeragencyThemen
aretrainedtheoperationsarestandardizedthede
cisionsarenolongerdifficultandthevariationsfrom
thenormarenolongersurprisingTheneedforpro
fessionalevaluationanddiagnosisislessandcanbe
accomplishedbyentomologistsmanagersandcom
missionerswithlargeroverallareasofresponsibility

InCaliforniatheannualmosquitocontrolbill
amountsto7000000Thisshouldbeutilizedsothat
thepublicgetsitsmoneysworthPropertytaxesin
CaliforniaareverymuchinfocusatthistimeThe
taxpayerislargelyacaptivewithlittlerealchoicein
thematterandsoitdevolvesontotheleadersofour
societytoseethatthetaxpayerdoesreceivethegood
lifeWeaspartofthoseleadersthinkweknowwhat
isbestforourpeopleWemaketheruleswetake
theirmoneyandwespenditonthem

IntheninecountiessurroundingtheBayAreathere
areover900governmentseachwithtaxingpower
Ninetyoneofthesearemunicipalitieswhileover800
areessentiallysinglepurposedistrictswiththepower
totaxOurformofcivilizationhascomealongway
butwestillhavealongwaytogoCaliforniaState
lawspecifiesthatthereshallbeaminimumoffive
trusteesinamosquitoabatementdistrictButinour
Districtthereare12Onerepresentsthecountyand
11representthecitieswithintheDistrictInJulywe
willaddanotherthatwillbe13Thisappearsparticu
larlyoverbalancedwhenitisrealizedthatwehave
only16or17employeesTheoperatingbudgetis
about180000andtheareainvolvedissomething
lessthanthesizeofthecounty

Bycontrasteachofyoucanthinkofacityor
countyoraspecialdistrictgovernedbyaboardof
fewermembersperhapsfivetoninewithmanytimes
largerbudgetsmanymorecomplexitiesandstillthey
areaffectingthetaxpayerjustasintimatelyWater
supplyforexamplereachesrightintothehouseand
ifitisntthereintherighttasteandtherightquality
andattherighttimeitaffectsthehouseholdervery
muchSewagesystemsalsoreachintothehousehold
andiftheydontfunctiontheycancreateanasty
situationTheanimalpoundisveryclosetomany
peoplesheartsPublichealthmattersalsoreachinto
thefamilyinmanywayssomeofwhicharenoteasily
recognizedBuildinginspectionsplumbinginspections



electricalinspectionsthesethingsareverycloseto
propertyownersyetarehandledasadivisionofa
largerbranchofgovernment

Whythenisitnecessarythatwehavesomany
trusteesTheansweristhatitisntreallynecessary
TheoriginalplanforrepresentationisoutmodedWe
aredenselypopulatedtheurbanareasarecoming
togethercommunicationsandtransportationaloneare
shorteningtheintervalsbetweenallpeoplesWehave
needforbettersystemsWehaveconfidenceinthe
largesystemsbecausetheyhaveprovedtheycando
thejobLetusthendoourparttoreducetheoverhead
bycombiningdistrictsorbyamalgamatingintolarger
organizationssuchascountyhealthdepartmentor
anyotherorganizationthatisabletodothejob

JOHNEPRICE
CommissionerLeeCountyFlorida

MosquitoControlDistrict

WeintheLeeCountyMosquitoControlDistrictin
Floridafeelthatwecanaccomplishagreatdealmore
bycontrollingourownarearatherthanbeingtiedwith
thestateandfederalhealthdepartmentoperations
Weneedhelpfromthestateandfederalpeoplewe
feeltheycandoalotofgoodAssociationyesCon
trol

Wehavebeenabletoinstitutesomenewprograms
intheeliminationofmosquitoesbyusinglarvicides
helicoptersetcandwefeelwehaveaccomplished
alotofgoodWefeelwecandothejobIassumewe
areinthesamepositionasmostofyoushortof
moneyandwithmuchneededworktobedoneWe
areworkingtoeliminatemosquitoesandwehave
hadnosmallamountofsuccessIbelievethatifwe
areallowedtogoaheadwithourlocaltaxingunits
wherewecancontroltheoperationsandknowwhat
weneedwewillbemuchbetteroffthanifwewere
controlledfromastateornationalheadquartersWe
cangetmoreworkdoneandaccomplishmoreforthe
taxdollarwhichweareallinterestedintodayFrom
ourareainSouthFloridawebelievewearebetteroff
controllingourownmosquitoeswiththecooperation
ofthehealthdepartmentbutnotcontrolbythehealth
department

GFMACLEOD

TrusteeFresnoCaliforniaMosquito
AbatementDistrict

LetmestartoutbysayingthatIamnotalumper
Ibelievethatbiologicallywehaveevolvedasindi
vidualorganismswithsomerequirementfortheoppos
ingthumbinordertopickuportograspobjects
BiologicallywehaveevolvedorgansandtissuesIsee
noreasonwhyacollectionoftheseorgansshould
profitinanywaywhatsoeverbyamassingthemall
andmakingmanintopurelyahandafootorahead

YouundoubtedlygatherthefactthatIamnota
strongsupporterofmosquitocontrolbeingapartof
thehealthdepratmentstatelocaloranywhereelse
Weemphasizeatgreatlengthoursearchforindividual
significanceofthehealthaspectsofmosquitocontrol
Weminimizethatwespendmostofourtimeonthe
purenuisancerelationshipsofmosquitoes

Thecontrolofmosquitoesisanoperationaltask
whichIfeelisquiteimportanttohaveestablished
evenwiththeuglyconceptofadistrictYesdistricts
nowseemtobeunderallkindsofattackbecausea
districtdoesnotconforminmanyinstancestoany
otherpoliticalsubdivisionInthecaseofourown
districtwearepartcountyandpartycityManyof
youareinthesamesituation

Iamnotsurethatitiswisetodivorcethespending
ofpublictaxmoniesfromthelocalpeoplewhohave
aresponsibilityandanintimateassociationwiththat
taxpayerIfeelthereforethateventoolargeadis
trictcanbecomeamatterofsomeconcernbecause
aswegrowlargerwelosetheintimacywhichisa
grassrootsconceptofAmericandemocracyIdonot
believethatamalgamationnecessarilyimplieseconomy
orefficiencyBignessofitselfdoesnotofnecessity
meangreaterefficiencynordoesitmeangreaterecon
omy

Itwouldseemtomethatwehavearealseriousjob
aheadinmaintainingthecontrolagencieswhichare
responsibleforkeepingmosquitoesundercontrolThis
isanoperationalmatterandwemustdivorcethisfrom
theresearchandpublichealthaspectsWeusethese
latteritemsasareasofbackgroundinformationboth
ofwhichareofvitalnecessityThepublichealthas
pectsofmosquitocontrolarebecomingmoreandmore
importanttheworkyettobedonewithinthepublic
healthdepartmentsassociatedwithmosquitocontrol
istremendousWecanillaffordtodilutetheiractivi

tiesbyempoweringthemtodothecontrolworkand
driveandusetheirefficientpeoplesalloverastatelike
Californiawhichis1000mileslongandhasathousand
milliondifferentmicroenvironments

Myconceptoftrusteesisthattheyaremerelythe
guardiansoftheproperexpenditureoffundsderived
fromlocaltaxesAssuchthesetrusteesmustpass
judgmentonthepolicybutnottheoperationofthe
districtIfatrusteeisgoingtochoosetheinsecticide
thekindofvehiclesandtheotherthingsinvolvedhe
isnotdoinghisjobasatrustee

Inmyestimationwewouldmakeaseriousmistake
byimposingonemorecolossaltaskonthepublichealth
agenciesthatismosquitocontrolLetmemakeit
clearthatthesepublicagenciessuchaspublichealth
departmentsresearchinstitutionsandothersarethe
backgroundofinformationonwhichwemustrely
Butwhenitcomestotheoperationalcontroljobthat
isajobforthelocalpeople

JESSEBLESLIE
StateMosquitoControlCommissionofNewJersey

BergenCountyNJ

Letmesayrightatthestartsothatourposition
maybeclearthatinNewJerseywewouldnotfavor
consolidation

MosquitoexterminationeffortsinNewJerseygo
backtotheturnofthecenturyIthinkIcantruly
saythatinthisworkNewJerseyisthepioneerstate
inthenationandcertainlywasthefirststateinthe
Uniontoputonorganizedcampaignsagainstthe
mosquitopest
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In1903and1904thefirstassociationwasformedin

thiscountryformosquitoworkandwasknownasthe
AmericanSocietyfortheControlofMosquitoesThis
organizationlastedforsomethreeorfouryearsand
finahydisbandedSoonafterthistherewasformed
theNorthJerseyMosquitoExterminationLeaguethe
membershipofwhichconsistedlarglyofmembersof
theBoardsofHealthofNewJerseySoyouseethe
localhealthdepartmentswereinstrumentalingetting
thisworkstartedandwearefullycognizantofthe
closelinkbetweentheeliminationofthemosquito
andpublichealthNeverthelessDrRalphHuntwho
wasthefirstpresidentoftheNewJerseyMosquito
ExterminationAssociationsaidin1914thathefelt
thattheprimarypurposeofmosquitocontrolinNew
Jerseywasfortheeconomicdevelopmentofthestate
andthatitsinfluenceonhealthwassecondaryThis
isadoctrinewehaveadheredtothroughtheyearsin
whichwehaveachievedexcellentresultsaswitness
thecommentofDrLelandOHowardacknowledged
tobethenumberonemaninmosquitocontrolinthe
entireworldwhenhesaidin1927attheannualmeet
ingoftheNewJerseyMosquitoExterminationAs
sociationTheStateofNewJerseyhasblazedthe
wayandisleadingtheworldinallpracticalaspects
ofmosquitocontrol

Nowyouprobablywouldbeinterestedtoknow
justhowourworkhasbeenorganizedandconducted
inNewJerseyThebasiclawunderwhichweoperate
isthesocalledMitchellActbeingChapter104Public
LawsofNewJersey1912Thisprovidesfortheestab
lishmentofaCountyMosquitoExterminationCom
missionineachcountyofthestatewithplenarypow
erstoseekoutanddestroyallmosquitobreeding
withintheconfinesoftherespectivecountiesTheact
providesthatatleastthreemembersoftheCommis
sionshouldbeengagedinhealthworkorhavehad
someexperienceinthisfieldSoyouseeagainthe
correlationbetweenthemosquitoandpublichealth
wasrecognizedAppointmentofcommissionerswere
tobemadebytheJusticeoftheSupremeCourtpre
sidingoverthecourtsofthatcounty thishasbeen

amendedsothatappointmentsarenowmadebythe
BoardsofFreeholderswhoaretheCountySuper
visorsBudgetsweretobesubmittedtotheDirector
oftheNewJerseyStateExperimentalStationatRut
gersandwhenapprovedbyhimtheseappropriations
weremandatoryonthecountyauthoritiesMaximum
budgetswerebasedonamillagepercentageofthe
taxratablesofthecountyIn1912HudsonMiddle
sexMonmouthEssexandUnioncountiesformed
CommissionsunderthisactandwenttoworkIn1913
AtlanticandOceanjoinedtheforceofCountyCom
missionsactivelyatworkin1914Bergencameinand
in1915CapeMaywasactivatedTheformationof
theseCountyCommissionsisoptionalunderthe
statutebuttoday20ofNewJerseys21countieshave
adoptedtheprovisionsoftheactandarebusilyat
work

Soyouseewehavebeenatthisantimosquitowork
rowforoverfiftyyearsanditisinterestingtonote
thatinallthoseyearsourbasiclawhasremainedun
changedexceptforthemethodofappointmentof
commissionersasnotedaboveAndduringthesefifty
plusyearstheworkhasgrownlikeTopsyFrom
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modestbeginningswhereinitialcountyappropriations
were15000or18000theyarenow350000orbet
terandtheaggregatecountybudgetsmakeitamillion
dollarenterpriseinNewJerseytoday

IsthiseconomicallysoundWeinNewJersey
thinkthatitisDrHeadlessin1914saidJudging
fromtheincreaseinvalueswhichtheprotectedareas
ofthestatehavealreadyexperiencedthecompletion
ofthesaltmarshdrainageshouldresultinashort
periodinanincreaseofatleast26000000intaxable
values

SaysCorneliusCVermeuleconsultingengineerof
NewYorkin1929Ibelievethestateisbetteroff
todaybyover350000000thanitwouldhavebeen
hadtherebeennomosquitocontrol

In1933MrSDWalkeraprominentrealestate
operatorandamemberoftheNewJerseyRealEstate
BoardsaidThereisnoquestioninmymindthat
millionsofdollarsinassessmentshavebeenlostin

NewJerseyinthepastbecauseofmosquitoes

WhenIfirstcameintoBergenCountyNewJersey
totakechargeoftheworkpeopleinthesouthern
partofthecountyweresleepingunderbedcanopies
TodaybedcanopiesaremuseumpiecesBergenCoun
tyhasincreasedfromapopulationof200000sothat
itisnowpressingamillionpeoplewithcommensurate
taxratablesHowmuchofthiswasduetogoodmos
quitocontrolWedontknowbutwearesureit
couldnthavehappenedundertheoldmosquitocon
ditions

InsouthJerseybeachhotelswerebeingabandoned
andtheJerseyshorefinestintheworldwaslagging
indevelopmentbecauseofthemosquito

Soweorganizedmosquitocommissionsandwent
toworktocontrolthemosquitotoovercomethis
economichandicapandin1963theNEWARKNEWS
oneofNewJerseysleadingnewspapersnotingthe
increaseintaxratablesstatedthatthestatenowhas
anenviablereputationasaplaceforcomfortableliv
ingandtheNewJerseyshoreisreadyforthethous
andsofvisitorstowhomitsvacationfacilitiesareun
surpassed
IthinkasDrHuntsaidduringourformative

periodourprimemotivationinmosquitocontrolin
NewJerseyhasbeeneconomicandthehealthaspects
havebeensecondary

ButasThomasDMulhernpointedoutinhispaper
onPublicHealthAspectsofPestMosquitoControl
publishedrecentlyinMOSQUITONEWSItiscom
monformosquitocontrolagenciesengagedprimarily
inthecontrolofnuisancemosquitoestomaintainsur
veillanceovertheecologicalandepidemiologicalfact
orswhichcouldcontributetotheoccurrenceofmos
quitobornediseaseThuswhenthereisanapparent
hazardemergencymeasurescanbeemployedina
meaningfulmannerAsanindicationofhowsucha
stateofpreparednesspaysoffepidemicsdidnot
materializeattheendofWorldWarIIwhenmalar
iousservicemenreturnedtociviliancommunities
someofwhichwereformerlyendemicareas

ThisisprettywellborneoutinNewJerseybyour
experiencewiththeeliminationofmalariaForthe
yearendingOct311914therewere771casesof



malariaFortheyearendingOct311914therewere
771casesofmalariaintheStateofNewJerseyand14
deathsTherelationshipofthemosquitotomalaria
istoowellknowntobeardiscussionhereNowwhile
wemadenoalloutattackonmalariaandtheanophe
linemosquitowedidstampthemouttogetherwith
theotherpestmosquitoesuntiltodaymalariaisso
completelyundercontrolinNewJerseythatitis
practicallynonexistentandthepartweplayedingain
ingthisresultiswellrecognizedInfacttheresults
weaccomplishedintheeliminationofmalariaandits
recognizeddrainonthemanpowerofthestatewith
theresultantlossoftimewasafactorthathelpedus
survivetheearlyattacksagainstouractivities

Similarlywecannotdiscounttheroleofthemos
quitoinencephalitisWehavehadouroutbreaksin
NewJerseyTheyhavebeenseriousandwehave
neededclosecooperationfromtheStateDepartment
ofHealthinmeetingtheseemergenciesWehavere
ceiveditbutwehavehadnodifficultywithfitting
ourpresenttypeoforganizationintotheseemergency
situationsandgettingthebestpossibleresultsCom
mentingonthisDrRoscoePKandleStateCom
missionerofHealthofNewJerseysaysAfterthe
outbreakofEasternEncephalitisin1959furthercoor
dinationwasaccomplishedbetweentheseveralde
partmentsconcernedwiththisdiseaseandthosecon
cernedwithmosquitocontrolthroughtheformation
oftheGovernorsInterdepartmentalCommitteeon
DiseaseControlThishasworkedwellandhaspre
sentednoproblemsofcoordinationthatwerenotsuc
cessfullydealtwithbythisCommittee

Inmyopinioncomplacencyisnevercommendable
ItisallrighttosayWeredoingfineWhychange
Wearegettingresults Butwhilethatmaybetrue
itisalwayspossiblethatsomechangesmightbeef
fectedthatwouldgetevenbetterresultsPossiblya
changeinorganizationmighthelpMaybeourfunda
mentalorganizationcouldbeimprovedWouldwe
bebetterifweweretogetunderthewingoftheState
DepartmentofHealthAlittlesoulsearchingisal
waysgoodSoin1955attheinstigationofSenator
FrankFarleyofAtlanticCountywedidalittle
SenatorFarleywantedtheworkspeededupandhe
wantedastudymadeoftheentiremosquitocontrol
setupinNewJerseyandrecommendationsforthe
futureofthework

Thisstudycommissionwhichcontainedseveral
thoroughlyexperiencedmosquitomenmetinTren
tonNewJerseyforeightweeksTheyinterviewed
manyinterestedpersonsandheldapublichearingin
theSenateChamberintheStateHouseAmongthose
interviewedorcontactedwererepresentativesofthe
CountyMosquitoCommissionstheNewjerseyAgri
culturalExperimentalStationtheNewJerseyState
MosquitoExterminationAssociationtheBoardsof
FreeholdersFishandGameCouncilStateDepart
mentofHealthUSDepartmentofInteriorFishand
WildLifeServiceAudubonSocietyFishandGame
CouncilDepartmentofNavigationPlanningSection
ofDepartmentofConservationandEconomicDe
velopmentArmyandNavyNewjerseyHighway
AuthorityNewJerseyFederationofWomensClubs
NewJerseyHealthOfficersAssociationNewJersey

StateFederationofSportsmansClubsForestryParks
andHistoricSitesBureauDivisionofShellFisheries
andtheWaterPolicyandSupplyCouncilThisisa
prettycomprehensivecrosssectionofpeoplewho
shouldhaveideasandconvictionsandtheStudyCom
missiongotagreatmanyconstructivecommentsand
suggestionsAllofthistheyweighedcarefullyand
thenmadetheirreporttotheGovernorIquotefrom
thisreport

Underthebasiclawtheapprovalofthecounty
budgetsandgeneralsupervisionoftheworkasa
wholelayintheDirectoroftheNewJerseyAgricul
turalExperimentalStation

Basedonthestudieswehavemadewebelieve
thatthissystemisfundamentallysoundandshouldbe
continuedWefeelthatovertheyearstremendous
progresshasbeenmadeandthatitisaspracticalas
anythatcanbedevisedHoweverwefeelthatcertain
changescanbemadetoadvantagetostrengthenand
improvetheworkasnowbeingconductedinthis
stateprimarilythatthereshouldbegreatercentral
controlmoreandbetterresearchandgreaterpower
ofenforcement

OutofthisevolvedtheStateMosquitoCommission
andthenewresearchlaboratoryatNewBrunswickso
thattheworkasformerlyconductedwasgivena
coordinatingcentralforcetocorrelateandencourage
stateaidmatchingfundprojectswatermanagement
installationsandregionalprojectswhichtraverse
countylines

Youwillnotethatamongthosewithwhomthe
StudyCommissiondiscussedimprovementofmos
quitocontrolmethodswastheStateDepartmentof
HealthThequestionwasraisedastowhetherapos
sibleconsolidationofmosquitocontrolagenciesinto
theStateHealthDepartmentwouldbeadvantageous
andthereplywasnegative

Thatwasin1955butourStateDepartmentof
Healthhashadnochangeofmindsincethenasis
indicatedbyaletterthewriterofthispaperreceived
fromRoscoePKandleMDStateCommissionerof
HealthunderdateofJanuary181967inwhichhe
saysTheNewJerseyStateDepartmentofHealth
isstillinagreementthatthecountyextermination
commissionsareandshouldbetheprimaryrespon
sibleagenciesformosquitocontrolinNewjersey
Thepresentplanforhavingthesecountycommissions
workingunderthedirectguidanceoftheStateAgri
culturalExperimentalStationandtheirprograms
coordinatedundertheStateMosquitoControlCom
missionisworkingwellandshouldbecontinued

DrKandlegoesontosayKnowingofthepro
posedFederalBillHR16841MosquitoControlAct
of1966Iwantyoutoknowthatifsuchaproposalbe
camealawwewouldseenoprobleminNewJersey
inthePublicHealthServicerecognizingthestateand
countymosquitoexterminationcommissionsasthe
stateagenciestoreceivegrantsinaidonamatching
basistocarryoutstateandlocalmosquitocontrol
programsThequestionastowhetherallmosquito
controlshouldbedonebytheHealthDepartmentor
byspecialagenciesdoesnotappeartobeworthyof
anydiscussionExperienceinNewJerseyshowsthat
mosquitocontrolworkcanbedonemosteffectively
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bytheexterminationcommissionswhileinFlorida
andsomeotherstatessuchcontrolworkisdoneef

fectivelybyprogramsinthehealthdepartmentsRe
gardlessofwhethermosquitocontrolisviewedasan
economicproblemorahealthproblemitwouldseem
thatourpresentplanoforganizationisbestforNew
Jerseyatthistime

SothereyouhaveitWefeelthatwehaveasound
typeoforganizationthatisgettingresultsTheState
DepartmentofHealthdoesntwanttoadoptusand
wecannotseethatourefficiencywouldbeincreased
iftheyweretodosoSoasIsaidatthestartofthis
paperasfarasNewJerseyisconcernedwewouldnot
beinterestedinanymovetoconsolidateourmosquito
controlagenciesaspresentlyconstitutedwiththe
healthdepartments

RESPONSES

GLENNMSTOKES

DirectorJeffersonParishLouisiana
MosquitoControlDistrict

OnAugust231966AMCAPresidentJayGraham
appointedthefollowingmemberstotheLegislative
CommitteeDrLewisNielsenFredBlissJohnBraw
leyRobertArmstrongDanGormanandmyselfThis
committeewaschargedbyPresidentGrahamtostudy
HouseResolution16841andtodetermineifpossible
whattheAMCAthinksaboutitandtomakesome
recommendationstoACMAforaction

HouseResolution16841hadbeenintroducedinto

theUSHouseofRepresentativesbyCongressman
EdwardPattonofNewJerseyinthesecondsession
ofthe89thCongressThisbillwasreferredtothe
CommitteeofInterstateandForeignCommerceHow
everitneverreceivedapublichearinginthe89th
CongressInJanuary1967HouseMajorityWhipHale
BoggsreintroducedasimilarbillcalledTheMos
quitoControlActof1967Thisbillisessentiallythe
sameastheoldexceptthat3000000grantedfor
researchandassistanceinTitleIoftheearlierbill
isreducedto2800000

TheAMCALegislativeCommitteehasstudied
thisbillandhassubmittedareporttotheAMCA
BoardofDirectorswhichwefeelisaconsensusview
ofthecommitteememberstheAMCAandthe
variousstatemosquitocontrolassociationsThiscon
sensusviewisthatHR16841asitisnowwrittenis
neithergoodfortheoverallwelfareofmosquitocon
trolintheUnitedStatesnorfortheAMCAin
generalManyofthoseexpressingopinionsindicated
qualifiedsupportofTitleIwhichprovidesfederal
moniestotheUSSurgeonGeneralsofficeforresearch
andtechnicalassistancenottoexceed3000000in
anyonefiscalyearOnlytworespondentsindicated
approvaloftheentirebillasnowwrittenTherewas
littleenthusiasmfromthemajorityofrespondentsfor
TitleIIwhichprovidesforfundstostatesnotto
exceed50offundsexpendedor1000000which
everisthelesserThemajorityofrespondentsindi
catedtheneedforclarificationofthebillingeneral
Themajorityindicatedthatsomeprovisionsofthe
billarealreadybeingservedthroughexistingagencies
andprograms
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Thislegislationdatesbacktotheearly1950sAt
thattimeSenatorHollandofFloridaapparently
startedthisparticularbillonitswayIn1956Senator
LongofLouisianaintroducedasimilarbillhowever
itappliedtothesouthernstatesonlyCongressman
AuchinclossofNewJerseyin1961Congressman
DowningofVirginiain1963CongressmanBoggsof
Louisianain1963CongressmanPattonin1966and
CongressmanBoggsagainin1967havekeptthisbill
aliveIhavereceivedfurtherwordfromCongressman
Pattonthatheintendstointroduceyetanothersimilar
billinthe90thCongresssotherepossiblywillbetwo
billsinthiscurrentsessionofthe90thCongress

Ingeneralthefindingsofthecommitteewere
1Thebillisnotwellwrittenhavingmanyincon

sistenciesandambiguities
2Thebillshouldberewritten
3TitleIisalreadybeingdonethroughexisting

structureandapparatusanddoesnotconsiderareas
ofprincipalneedinmosquitocontrol

4TitleIIdoesnotconsidertheseareasofprincipal
needandtherearenoprovisionstokeepexisting
mosquitocontrolagencieswhichareadequatelyfi
nancedfromapplyingforthesefundsinflatingtheir
budgetsandreceivingthesefundsthusencouraging
ratherthandiscouragingwastefulspending

5Thereisundueopportunityforpoliticstoenter
inatthedistrictcourtlevel Thedistrictcourtas
providedbythisbillistheagencythatenforcesit
ItisthewatchdogWefeelthatpoliticsatalllevels
thedistrictcourtlevelthestatelevelandthelocal
levelshouldbeexcludedexplicitlyinthebilland

6Inviewoftheforegoingobservationsandques
tionsitisrecommendedbytheAMCALegislative
Committeethatitwouldbeprematureatthispoint
toreachadecisiononthisbilluntilithasbeensig
nificantlyrevised

TheLegislativeCommitteerecommendedthatthe
authorsofthebillTheMosquitoControlActof
1966andnowTheMosquitoControlActof1967
becontactedandaskedtoconsiderrewritingthebill

ThecommitteaskedtheBoardofDirectorswhich
metonFebruary5toconsiderthefollowingquestions
andstatetheirfeelings

1Isthereanyrealneedtocreatenewpolicyand
programsforresearchandtechnicalassistance

2Ifthereisneeddoesthisindicatetheinadequa
ciesofexistingagencieswhicharealreadysetupand
potentiallyavailableordoesitindicatethelackof
fundsfortheseagenciestoprosecutetheirwork

3Insteadofcreatingnewstructurewhynot
streamlineandimprovetheefficiencyandeffectiveness
oftheseexistingagencieswithbiggerappropriations
forthemifjustified

4Isthereaneedformatchinggrantstostatesfor
mosquitocontrolIfthereisaneedwhysetupnew
structuresandproceduretoadministerWhynotallow
existinglongtimeagencieswithadministrativeand
fiscalexperiencetoprovideassistanceonawhere
neededasneededbasisThiskindofassistancesets
upapriorityofneednotapriorityofrequest



5Ifthisbillissoundandneededwhyhasitfloun
deredinCongressforover12years
IdoubtifthereisanyoneheretodayAMCA

memberoranyoneinterestedinthewelfareofmos
quitocontrolwhoisagainstmoreresearchtechnical
assistanceandaidtonewmosquitocontrolprograms
orexistingprogramsThequestionbeforeusishow
everhowtoprovidethesethings

EMERGENCYMEASURESEMPLOYEDINTHE

CONTROLOFSTLOUISENCEPHALITIS

EPIDEMICSINDALLASAND

CORPUSCHRISTITEXAS1966

JOHNWKILPATRICK
AedesaegyptiEradicationProgram

PublicHealthServiceSavannahGa
AND

CLAUDETADAMSSR
4500thAirBaseWingTAC
LangleyAirForceBaseVa

ABSTRACT

StudiesinSouthCarolinaFloridaandinPuerto
Ricohaveindicatedtheultralowvolumeaerialappli
cationofmalathiontobehighlyeffectiveagainstthe
adultsandlarvaeofAedesaegyptiThesestudiesindi
catedthat

1Applicationratesofmalathion95percenttech
tencalatthreeliquidouncesofactiveingredient
peracreeffectivelycontrolledbothadultsand
larvae

2Particlesizeforsatisfactorybiologicaleffectisin
therangeof50to60micronsMMD

3Depositionofparticlesshouldbeatleast10per
squareinchpreferably20ormore

4Applicationsshouldnotbeattemptedwhenwind
velocitiesare10mphorhigherorwhentempera
tureinversionsexist

5Applicationofmalathionatthreeouncesperacre
withparticlesizesinthe50to60micronMMD
rangedidnotaffectpaintsurfacesonautomo
biles

SPECIALREPORT

TheAMCALegislativeCommitteefeelsthatHR
16841aswrittendoesnotprovidethevehiclefor
bringingaboutimprovedmosquitocontrolThisreport
hasbeensubmittedtotheAMCABoardofDirectors

Thematterwastabledduetomixedfeelingsamong
theboardanditwillbeconsideredbythenewLegis
lativeCommitteeofthenextAMCAadministration

WhentheStLouisencephalitisepidemicsofDallas
andCorpusChristiTexasoccurredinAugust1966
theULVaerialapplicationtechniquewasutilizedin
anattempttobreakthevirustransmissionchainby
drasticallyreducingthepopulationofadultCulex
quinquefasciatusthevectorspeciesBymeansofsix
USAirForceC123aircraftthreefromthe4500th
AirBaseWingTACLangleyAirForceBaseVir
giniaandthreefromthe4408thCombatCrewTrain
ingSquadronHurlburtAirForceBaseFloridaabout
475000acresinDallasandDallasCountywere
sprayedduringaneightdayperiodRainandhigh
windspreventedsprayingduringtwooftheeightdays
Approximately12000gallonsoftechnicalmalathion
95percentwereusedInCorpusChristiTexas
100000acresweresimilarlytreatedwithapproximately
2500gallonsoftechnicalmalathion

StudiesbytheArbovirusInfectionsUnitNational
CommunicableDiseaseCenterindicatedagreater
than90percentreductionincountsofadultCquin
quefasciatusmosquitoescollectedindesignatedrest
ingstationsFurthermoreasharpdeclineinthevector
infectionratewasalsodemonstratedPriortotreat

menttheseworkersfoundthatapproximatelyoneout
ofevery160mosquitoeswasinfectedwith62StLouis
virusisolationsmadefrom10000specimenstested
Incontrastonlytwopositivemosquitoeswerefound
in58000testedduringa45daypostsprayperiod

Humancasesofencephalitisrapidlydeclinedap
proximately14daysoneincubationperiodafter
sprayingwasinitiatedAlthoughonecannotbeposi
tivethatthedeclineofhumancaseswasduetothe

ULVaerialsprayingthesharpreductioninmosquito
infectionsuggeststhatfurthertransmissionwould
havebeenveryunlikely
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THEFLIGHTHABITSOF

ANOPHELESFREEBORNIAITKEN

STANLEYFBAILEYANDDAVIDCBAERG

UniversityofCalifornia
DepartmentofEntomologyDavisCalif

Themajorityofanophelinemosquitoesarenon
migratoryThroughoutNorthAmericathereare
recognizedinthebroadsensefifteenspeciesof
Anophelesamongwhichtherearetwowellknown
malariavectorsIntheeasternhalfoftheUnited
StatesA quadrimaculatusSay anonmigratory
speciesisofmajorimportanceInthewesternarea
itscounterpartAfreeborniAitkenisadominant
mosquitoofthearidandsemiaridvalleysThedivid
inglinebetweenthesetwospeciesisapproximately
theTexaspanhandlewhichcoincideswiththe15
inchisohyetofAprilSeptemberFreebornandBohart
1951considertheeasternlimitoffreebornitobe
thecontinentaldivideApparentlytheeasternspecies
doesnottoleratethehotdrysummersoftheSouth
westandfarwesternstatesIncontrastAfreeborni
thrivesverywellinthesemiaridregionbutavoids
flightsawayfromthebreedingareasinthesummer
Ecologicallythewesternmalariamosquitostands
aloneamongtheNorthAmericananophelinesinthat
ithasadefinitefallmigratoryphase

Thesubjectoftheflightanddispersalofanopheline
mosquitoesworldwidehasbeenreviewedbyEyles
1944Variousauthorshavereportedmaximum
flightrangesbasedonexperimentswithmarked
specimensoffrom031to1125milesfordifferent
speciesThosespeciesfoundincertainsemiarid
climatessuchasmaculipennisMeigeninAlgeria
SicilyMacedoniaandRussiasuperpictusGrassiin
CalabriaandsacharoviEdwardsinPalestinehave

beenreportedtohavedefinitefallprehibernation
flightsof3to8milesandpossiblyasfaras1125
milesinRussiaShipova1936 Thislatterworker

appearstohaveconductedtheonlyexperiments
knowntouswhichinvolvedthereleaseofmarked

mosquitoesbeforehibernationtogetherwithanat
tempttorecapturethemintheiroverwinteringsites
RecentlyOuraishietal19641965andAbdel
Malik1966havereportedontheflightrangeof
AnophelesspeciesinIranandlistedthenewerrefer
ences

Thisprehibernationflighthabitofcertainanophe
linesappearstohavedevelopedasaresultofasur
vivalneedThisneedstimulatesthemtoseekpro
tectedoverwinteringsitesaboveorawayfromwinter
floodedareasandadditionallyprovideswarmblood
edhosts forcedtomovetohighergroundduring

SUBMITTEDPAPERSSESSION

CONCURRENT

TUESDAYFEBRUARY7830PM

RICHARDFPETERSPresiding

floodsonwhichtonibbleduringwarmdaysFree
bornhasdiscussedthisinterestingphaseofthewest
ernmalariamosquito1945andinBoyd1949and
hasadvancedthetheorythatThisfallandspring
migrationisapparentlyanadaptationtobreeding
waterswhoseextentdecreasesthroughouttheactive
seasonwithoutreplenishmentThemigrationallows
themtoretracethepaththatthespecieshasfollowed
aswaterbecameprogressivelyscarcerduringthepre
cedingsummerBethatasitmaythehabitoffree
bornienteringmansabodesinthefallinlargenum
bersandcreatingawidespreadirritatingnuisance
aswellasinformeryearslocallytransmittingma
lariahasdirectedtheattentionofmanyentomolo
giststothisseasonalactivity

Inadditiontoanyappetentialdrive Provost
1952orwanderlust Freeborn19451949this
mosquitohastoseekwinterquartersasnormalagri
culturalpracticesinthericegrowingdistrictsofCali
forniaforcethemtoleavetheimmediatevicinityof
thefieldstosurviveEarlyinSeptemberthefields
aredrainedandharvestedFollowingharvestweather
permittingthemajorityofthestubblefieldsareburned
andplowedOtheradjacentcropssuchasbeans
alfalfaseedtomatoessafflowerwheatandbarley
alsoareharvestedandthecroprefuseplowedunder
ifnotpreventedbyearlyrainsTheresultisthatoften
therearemanysquaremilesofbarrenfieldsinwhich
therearenorestingsitesformosquitoesThusthe
movementoffreeborniistowhateverfarmbuildings
brushyareasorbridgesthatmaybepresentinthe
vicinityCertainflywaysappeartoexistasevidenc
edbyheavyconcentrationsofadultsTheseareas
howeverareextremelydifficulttomapwithoutan
intensivestudyoflocalwindsandwithoutvisiting
alargenumberofcollectingstationsdailyduring
SeptemberandOctoberSincethefirststudiesmade
byFreeborn1921ofthismosquitomanyento
mologistsandresidentshavereportedlongfallflights
acrossdrystretchesoffieldsandhillsRosenstiel
1947bymeansofadultrestingstationcountsdur
ingthefallmigrationconcludedthatthemigrants
travelledasfaras26milesinasoutherlydirection
awayfromthericefieldsOneofthemostimpressive
casesofafallinvasionofthefoothillswasseenby
DAEliasonandtheseniorauthoronNovember9
1962whenworkingonaflightrangestudyofCulex
tarsalisCoqInsearchingforoverwinteringsitesofC
tarsaliswefoundanabandonedemptycementre
servoirwithawoodencoveronadrywoodedridge
ofBrushMountainThislocationwasabout1100feet

elevationinsouthwesternColusaCountyand11miles
westofthenearestricefieldsFourspeciesofadult
mosquitoeswerefoundinthisisolatedrestingsite
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ManyfemaleAfreeborniwererestingthereinand
couldhavecomeonlyfromthevalley

InthefoothillsoftheSierraNevadaMountainsas
wellashillstothewestofthevalleybreedingoccurs
infarmpondsreservoirsandirrigationditchesThe
surroundingcountrysideiswoodedandsuchconfined
populationsmigratebutashortdistancetofindsuit
ableoverwinteringsitesSimilarconditionsoccuralso
intheWillametteValleyofOregonformerlyawell
knownmalariousareaThroughouttherangeofA
freeborni Stageetal1952localconditionswill
varywidelysuchasintheopensagecoveredareas
ofeasternCalifornia Freeborn1926Oregonand
Washington Rushetal1958HarwoodandHalf
hill1960andinthemountainvalleysofIdahoUtah
andNewMexico ReesandHarmston1946Barber
etal1929 Ineachareathedistancedirectionand
extentofthefallmigrationwillvaryaccordingtothe
topographywindsandtheproximityofadequate
overwinteringnichestobreedingsites

Sinceearlierworkontheflightrangeofthismos
quitointhemainwasobservationalwehaveattempt
edtoverifysomeofthegenerallyacceptedaccumu
latedbiologicalinformationbymeansofmarked
specimensThetechniquesandexperiencegained
fromfieldstudieswithCulextarsalisCoq Bailey
etal1965wereusedtoadvantageAsapartofthe
overallstudyoftheecologyofanophelinesinnorth
ernCaliforniaBaileyandBaerg1966during1963
67wehaveconductedstudiesonflightrangewhich
aredescribedbelowWebelievethisseriesof18ex
perimentsduringwhichweattemptedrecoveryof
markedmosquitoesoveracontinuousperiodofabout
sixmonthsforeachoffouryearsismoreextensive
thanpreviouslyattemptedOtherinformationonthe
flighthabitsofAfreebornialsoisincludedThisre
portattemptstoanswerinpartsomeofthequestions
posedbythesuggestedricefieldprojectoutlinedby
Sperbecketal1951

FLIGHTHABITS

Theflighthabitsofthismosquitovaryatdifferent
timesoftheyearThereforeitisconvenienttoseparate
theadultfemalesintophasesaccordingtotheseasonal
changesinthisactivityInthesummerthereisno
indicationofamigratoryinstinctTheseindividuals
canbetermedPhaseOneDuringtheperiodofhigh
temperaturesandlowhumiditytheadultsremainvery
closetothebreedingareasSwarmingandmating
takesplaceoverorattheedgesofthericefieldsponds
andseepageditchesSperbecketal1951Nosig
nificantflightawayfromthemajorbreedingareasoc
cursunlessthewatersourceisalteredbydryingor
pollutionTherestingadultsarescatteredandasa
resultthenumbersusuallycollectedinnearbyresting
sitesissmallinrelationtothedensityoflarvaeClose
observationshowsmanyadultsrestingonorincracks
ofdampsoilintheshadealongtheditchesinanimal
burrowsHarwoodandHalfhill1960ingrasstules
andonthebarkofwillowandothertreesnearthe
groundBreedingpopulationsinpondsandreservoirs
inthefoothillsandmountainsremainisolatedFree
born1945wroteThemidseasonflightrangeisgen
erallyrestrictedtoamileradiusandMarkos1950
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believedthemalesseldomwentmorethanonefourth

milefromtheirbreedingsite
InlateAugustevenbeforethericeharvestisbegun

theadultsstarttomoveoutofthesummerbreeding
areasThisisevidenceoftheonsetofPhaseTwoor
thefallmigratoryphaseItappearstobedividedinto
twostagesathecongregatingperiodRosenstiel
1947inwhichthereisarapidincreaseinnumbers
ofbothsexesinnearbylargeopensheltersinearly
Septemberandbthemigratoryordispersalperiod
whichbecomesevidentshortlythereafterbythepres
enceoflargenumbersofadultsinresidentialareas
Freeborn 1932 whofirstreferredtothisphaseas
prehibernationindividualsstatedtheyinvadelocali
tiesinwhichtheypreviouslyhavebeentotallyabsent
Thetimeofthisinvasionvariesfromyeartoyearand
appearstoheaccentuatedbynorthwindsTheinitia
tionofthismovementseemstobeindependentof
temperatureDependingonthelocationofthebreed
ingsourcesinthelowerSacramentoValleytheflight
commonlyisinanorthsouthdirectionTheremoval
ofalladultsfromrestingstationsandtheirsubsequent
inflowshowsthatthereisacontinualmovementof
adultspassingagivenpointduringthismigration
whichmaycontinuethroughoutOctoberWebelieve
thatmaximumdistancesarereachedduringOctober
ByearlyNovemberthehighestnumbershaveaccumu
latedinthepreferredrestingsitesSomeseasonsthis
fallmigrationisratherdramaticasthatwhichtook
placein1961 Table1fromthericefieldstothe
cityofWoodlandabout10milestothesouthAvery
strongnorthwindupto29mphhadprevailedAugust
30throughSeptember1previoustotheinflux

AdditionaldatawereobtainedintheKnightsLand
ingcommunityontheseasonalmovementofAfree
bornifromricefieldstoadjacentresidentialareasIn
196364theporchofanabandonedhouseinthe
northernpartofthesmalltownnotoveronehalf
milefromtheclosestricefieldwasusedasacollecting
stationFromMarch19toJune41963noanophelines
werepresentatthisrestingsiteThecollectiondata
obtainedbyBLHoffmannforthislocationareas
follows

Males Females

June4 0 4
10 0 2
17 0 0
24 0 4

July 1 1 6

8 0 2
15 0 1
22 0 10
29 4 18

Aug 5 2 11
12 1 2
19 4 18
27 10 23

Sept 1 16 17
9 9 39

16 45 131
23 67 108

Itcanbeseenfromthesecollectionsthatthemajor
movementfromthebreedingareastomoreprotected
sitesbeganaboutmidSeptemberAmoderatenorth



westwinduptotenmphoccurredonSeptember14
whichagainshoweditsinfluenceonfallflight

Infiltrationintothefoothillslaterallyfromtheval
leynormallyissomewhatslowerandthenumbers
penetratingthecanyonsmuchsmallerthanthosefound
inthevalleystationsTable2

AstheweathergetscolderbymidNovemberall
themaleshavediedseeTables6811andalsoFree
born1921 andthefemalesmovetothemorepro
tectednichesfreefromwindrainandfrostformation
ThisisthewinterhibernatingformorPhaseThree
whichispresentfromNovembertoMarchInCali
forniathismosquitohasbeendescribedbrieflyby
FreebornandAitkenasinhibernationduringwhich
timetheadultsareactivethroughoutthewinter
bitingreadilyoutdoorsonwarmdaysseealsoGjullin
etal1963 Thethresholdforstrongpositiveflight
isabout50FRush1962reportedthatfreeborni
cannotbecomeairborneat32FThelowestdaytime
temperaturewehaverecordedattheirwinterresting
sitesis35FDecember291966atDavisNospeci
ficcountsorrecordofmovementpreviouslyhavebeen
presentedduringthewinterseasontoillustratethis
frequentchangeinplaceofrefugeFreeborn1921
Inthe196465seasonwecollectedrestingstations
regularlyinthenorthsouthorientedCanayValleyin
connectionwithfallflightstudyTable6 Aspointed
outelsewherefreebornicanrarelybefoundinthe
summerinthisnarrowvalleyisolatedfromtherice
fieldsInthefallasthericematureslargenumbers
invadetheareafromtheeastFrom5to19stations
werecollectedeachweekfromAugust11toMarch18
Allthemosquitoeswereremovedfromeachsiteat
eachvisitThereforethosespecimenstakenafterthe
firstcollectionmovedintotherestingsitesfromother
locationsatunknowndistancesduringthesixdays
andsevennightsinterveningbetweenvisitsData

fromtwospecificstationswillservetoillustratethe
actualmovementorrelocationasitmightbetermed
StitionNo12wasacorrugatedmetalculvertlocated
inthefoothillsat320feetelevationonthewestside
ofthevalleyamongoaktreesandbrushThecreek
flowingthroughtheculvertwascompletelydryfrom
JulytolateDecemberThenearestricefieldwas10
milestotheeastbeyondarangeofhillswithamaxi
mimelevationof1820feetTheweeklycollections
196465allfemaleswereasfollows

September29 72 January 5Flooded
October 6 106 12 Flooded

13 41 19Flooded
20 34 26Flooded
27 31 February4 0

November 3 22 11 2
10 23 18 3

17 12 25 3

24 10 March 4 0

December 1 9 11 0

8 3 18 0
15 7
22Flooded
29Flooded

StationNo3areleasesitewasacementculvert
locatedunderapavedroadnearthemouthoftheval
leyand75to12mileswestofthenearestricefields

Thenumberscollectedatthis
shownbelow

Aug 7 0
25 10plush88

Sept 1 76 plus9a8
11220est
15197est
22400est
23500marked

specmsreleased
29400estnotcol

lected
Oct1329 onemarked

20daysafter
firstrelease

900marked

spcmsreleased
Nov 3113

1075onemark
ed28daysafter

secondrelease
1735
2436

June 3 23 14

4 30 26

July 1 35 24

2 28 32

3 29 40

4 307 139

August 1 85 30

2 23 15

3 104 42

4 127 85

September1 55 57

2 66 112

3 17 18

4 17 10

October 1 24 05

2 07 01

3 01 03

4 07 03

November1 00 01

2

3

4

December1

2

stationweregreateras

December 1 19
8 12

15 11
22 Flooded
29Flooded

January 5 Flooded
12 35
26 11

February 4 7
11 16
18 7
25 4

March 4 1

Table1Anophelesfreeborniadultscollectedfromarti
ficialrestingunitsredboxes YoloCountyCalifornia
1961

City2
Ricefield Woodland

NearKnightsLanding 10milessouth
ofricefields

Avgnoperbox Avgnoperbox
Month WeekMales Females Males Females

0

0

025

200

88

82

245

180

30

45

10

00

00

00

00

00

00

11 0
18 0

0

0

025

437

270

240

300

142

160

200

55

32

12

025

00

05

00

142collectionsJune18toNovember7fromanaverageof137
boxespernight
221collectionsAugust8toDecember12fromfourboxesper
night
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Table2Anophelesfreeborniadultscollectedineast
ernfoothillstationsPlacerCountyCalifornia196566

Elevationfeet 400

Distancefrom

releasepoint 105mi 120mi 145mi

58

Oct

Oct

Nov

Dec

Jan
Feb

5

19

4

2

13

10

Station1 Station2 Station3

18 2

56

33

45

36

19

Total 207 90

Includingonemale
2Includingonemale

600 1000

9

15

42

12

10

5

16

11

12

8

52

Totalof

three

stations

0 20

70

64

98

60

37

Thesedatashowdearlythatlargenumbersmove
aboutduringSeptemberNovemberparticularlyNo
specimenswereremovedfromStationNo3forsev
eralweeksfollowingthefirstreleaseofmarkedadults
toallowadequatetimefordispersalStrongnorth
windsoccurredonthenightsofSeptember20and
October1and2Lightnorthwindsblewthenights
ofSeptember215212122and24andOctober3
1730After20daysOctober13only29individuals
includingonlyoneofthe500markedspecimenswere
foundatthislocationFollowingthesecondrelease
of900markedmosquitoes afterallspecimenswere
removediethe29mentionedaboveanevengreater
movementfromthissitetookplaceByNovember
3only113allunmarkedweretakenHowevera
weeklaterand28daysafterthesecondrelease
anothermarkedindividualwascollectedhavingflown
backintothisrestingsiteItisnotknownfromwhich
releasethisspecimenoriginatedorhowfarithad
traveledintheinterveningweeksAscolderweather
arrivedthenumbersdroppedrapidlyalthoughcon
tinualmovementofnewindividualsintothisculvert
tookplaceuntiltheoverwinteringphaseoftheseason
alcyclewascompletedinearlyMarchWebelievethis
isthefirstspecificproofbymeansofmarkedspeci
mensofthewinterflightofthisanopheline

ThespringdispersalphaseweshallcallPhaseFour
Dispersaloftheoverwinteringfemalesinthespring
appearstobemuchrnorelimitedthanintheprevious
fallandlacksspecificdirectionFromaboutmid
JanuarytolateMarchinsomeyears seeTable8

dependingonthetemperaturethenumberseeking
bloodincreaseandthoseremaininginthewinterrest
ingsitesdiminishThebloodedindividualsflyvery
littleandwhengravidovipositinthenearestfavor
ablesiteTheflightofthedepleted hungryover
winteringfemalesappearstobeverylocalasthey
seekthenearestbloodsourceWindyperiodsun
doubtedlyfurtherextendtheirrangewhichresultsin
egglayingmanymilesfromtheirfocusoforiginthe
previousfallReleaserecaptureexperimentsatthis
timeofyearwouldbeextremelydifficulttoconduct
andwehavenodataondistanceanddirectionof
flightbythisphase

FALLFLIGHTRANGESTUDY

Asmentionedearlierinvestigationsbyotherwork
ersontheflightrangeofAfreebornihavebeenchiefly
observationalToourknowledgenoexperimentsutiliz
ingmarkedspecimensofthisspeciespreviouslyhave
beenconductedWehavecarriedoutfourexperiments
onthisaspectofthebiologyduringthefallseasonsof
196366Thespecificobjectivesandlocationofeach
experimenthavebeendifferentasdescribedbelow
Theprincipalpurposeofthispartoftheecologypro
jectwastoascertainthedistancedirectionandextent
ofthefallmovementofthismosquitooutoftherice
breedingareaintheSacramentoValley

Allmosquitoesusedinthereleaseexperimentswere
fieldcapturedTheywerecollectedwithamotor
drivensuctionapparatusdescribedelsewherebythe
seniorauthor 1966 Themosquitoeswereheldand
transportedtothereleasesitesinscreenedcagesor
screentopped3galloncardboardicecreamcartons
Waterwasprovidedonlywhenthespecimenshadto
beheldforseveraldaystoaccumulatesufficientnum
bersforareleaseThenumberofmosquitoeswasesti
matedusingthemethoddescribedbyDowand
Reeves 1965 Markingpowdersandthetechnique
ofdustinghavebeendiscussedandillustratedby
Baileyetal19631965Thepowdersemployeddid
notshortenthelifeorimpairtheflightofthetreated
mosquitoesWeatherdatawastakenatthetimeofthe
release

Weeklycollectionsweremadefollowingthere
leaseswiththeexceptionofthefirstexperimentThe
collectingstationsutilizedwerethosemostaccessible
andthosefoundbyrepeatedvisitstobethemostfav
orabletothemosquitoesFindingthelargestnumbers
obviouslyincreasedthechancesofrecapturingmark
edindividualsWhenpossibleandduringatimein
tervalofnotmorethan30minutesallmosquitoes
wereremovedfromastationateachvisitThesuction
apparatuswasemployedforthelargercollectionsand
aflashlightbatteryoperatedmodifieddustcollector
orabreathaspiratortubewasusedforthesmaller
samplesThespecimenswerekilledinthefieldwith
chloroformandexaminedinthelaboratorythesame
dayunderanultravioletlightExceptionorvariations
ofthismethodaregivenbelowunderthespecificex
periments

ImportanceofwindinfallmigrationWehavepre
viouslyanalyzedthesummerwindpatternsinthelow
erSacramentoValleyinrelationtotheflightrangeof
ourotherimportantricefieldmosquitoCulextar
salisBaileyetal1965InJulyandAugusttheper
centofsouthwindduringthenighthourswasfound
tobe88and85respectively195458Ontheother
handtheamountofnorthwindinthesemonthswas
onlytwoandonepercentofthetotalThereisa
majordifferenceinthemotivationofflightbyCtar
salisduringthesummermonthsincontrasttothatof
AnophelesfreeborniinthefallInthesummerCtar
salisinattemptingtofindawarmbloodedhost
orientsintothewindtoreceivetheodorsignalWe
foundthatthismosquitomovedchieflydownwind
withwindsabove4mphAtlowerwindvelocities
dispersalwasinalldirectionsandactuallymoving
upwindagainstwindsupto29mphIncontrastA



freeborniisastrongerflierthanCtarsalisandthe
fallflightmotivationisthatofseekingasuitablehiber
nationsiteAverylowpercentagetakebloodinSep
temberthruDecemberThereforewehavetabulated
thetwoprevailingwindsabove4mphforthehours
6pmto6amforthefallflightperiodsSeptember
andOctoberfor196366

ItcanbeseenfromTable3thatthereismorenorth

windinthesetwofallmonthsthanduringthesum
merEvenmorenoticeableisthedecreaseinthe

amountofsouthwindandthedominanceoflightand
variablewindsInotherwordsduringthefallmigrat
ingperiodAfreeborniencountersstrongwindsboth
fromthenorthandsouthwhichmayinfluencethe
directionoftheirmovementFromhalftothreefourths

ofthenighthourshoweverthewindisshowntobe
ofsuchlowvelocitythatmigrationcouldbeinall
directionsThisappearstohavebeenthecasein1965
and1966asshownbythepatternofrecoveryofmark
edmosquitoesThewinddatasummaryherepresented
isfromtherecordsofDrHerbertBSchultzDepart
mentofAgriculturalEngineeringDavisLocalwinds
inthevalleywillvarysomewhatbothastodirection
andvelocityAlsothefallmovementisagradualpro
cessieallthemosquitoesdonotleavethericefields
thesameday orweek atwhichtimetheremaybe
anorthorsouthwindThegreatpercentageofrice
acreageistothenorthoftheheavilypopulatedarea
lyingbetweenRoseville Sacramento Davisand
WoodlandThusthenortherlywindswhichtendto
pushthemigratingpopulationofmosquitoessouth
wardperhapsgivethefalseimpressionthatnorth
windsonlybringinmosquitoesInsteadthereare
simplyfewermosquitoestobebroughtinwithasouth
windOurdatafromthe196566experiment see

Table9showsthisgeneralmovement
Firstexperiment196364Thepilotreleaserecap

tureexperimentwithmarkedAfreeborniadultswas
conductedonthewestsideoftheSacramentoValley
nearWilliamsColusaCountyThiscommunityislo
catedinthecentralwesternportionofthemajorrice
growingareaofthestateTheobjectiveofthisexperi
mentwastodeterminetheextentofthemovement

fromthevalleybreedingsitestothefoothillsinthe
fallwhichnormallydoesoccurTheinitialreleasepoint
waslocatedsevenmileswestofWilliamsSixmiles

Table3Summaryofwinds4mph6pmto6amSeptemberOctober196366DavisCalifornia
SEPTEMBER OCTOBER

1963

1964

1965

1966

Totals

Fouryearavg
percent

7

34

58

28

127

North

Percent

ofevening
Hrs hours Hrs

South
Calm

variable
or4

Percent mph
ofevening

hours Hrs

19 75 208 278 0

94 109 302 217 30

161 72 200 230 21

77 101 280 231 42

357 956 93

ofdrypasturelandintervenedbetweenthenearest
breedingsiteandthisreleasepointThesiteatwhich
themosquitoeswerereleasedwasadoublecement
culvertsquareincrosssectionunderStateHighway
20Manyswallownestsofferingidealrestingniches
werepresentonthewallsSmallresidualpoolsof
waterremainedinthecreekwhichflowseastward

fromabout1200feetelevationNoAnopheleslarvae
werefoundinthesepoolsOnAugust19onlyone
femalewasfoundinthisculvertbutbyOctober1
therewere17malesand149femalespresentThe
canyonutilizedinthisexperimentopensintotheval
leyatthisculvertsitewhichhasanelevationof335
feetWestwardthecreekfollowsthehighwayfor
about225milesupto640feetthensouthforabout
fivemilesto1135feetThelineofcollectingstations
followedthehighwaywestforanadditionalfour
milesto1725feetneartheLakeCountylineEight
culvertsandonebridgealongthisroutewereemploy
edascollectingstations

Forthereleaseadultfreeborniweretakenfroma
fallcongregatingsiteneartheSutterBypassabout28
milestotheeast thesamedayasmarkedandre
leasedTheyweredustedinscreencagescovered
withwrappingpaperatthesiteandliberatedabout
15minuteslaterThisfirstreleasewasmadeupoftwo
lotsof2000adultseachonelotwasdustedwitha
fluorescentpowderandtheotherwithametallicbronz
ingpowderforcomparisonOnelotwasreleasedin
eachsectionoftheculvertat220pmOctober14
Noneoftheadultsimmediatelyattemptedtoflyout
Threedayslaterwiththeaidofaflashlightitwas
notedthatthetwolotshadmixedasspecimenswere
seenrestingintheoppositesideoftheculvertfrom
thatinwhichtheywerefreed

Atthereleaselocationsa6footstripinthecenter
oftheculvertswascollectedThesetokencollections
weremadetodeterminetheperiodthatthemarked
mosquitoesremainedatthesiteandwerenotincluded
inthetabulationofrecapturesInallotherstations
alladultspresentwereaspiratedandremovedateach
visitEachlotwasexaminedunderanultraviolet
lightaswellasvisuallywithamicroscopeinthelab
oratorytodetectthepresenceofthemarkingpowders
ThreemalesonlywerecollectedtwoatstationNo1
andoneatstationNo2inOctober

North South

Percent
ofevening

Hrs hours

80

56

113

0 76

66

44

48

234

Percent

ofevening
Hrs hours

210

150

113

131

Calm
variable
or4
mph

Hrs

296

276

307

282

1161

88 248 664 62 157 781
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OnNovember261500mosquitoeswerecollected
atthesameplaceasforthefirstreleaseandheldout
doorsforfivedaysThislotwasfreedatstationNo6
1016feetelevationat1145amFluorescentpowder
ofadifferentcolorwasusedinthisinstanceThiscul

vertwasofthesametypebutwithonepassagelonger
darkerandalsowithmanyswallownestsBythis
timetheweatherwascoldandiceformedonnearby
poolsalmostnightly

Atotalof5500markedmosquitoeswerereleased
andonly1731wildspecimenscollectedduringthe
periodoftheexperimentwhichextendedfromOcto
ber171963toMarch191964Fiftyninecollections
weremadewithanaverageof293mosquitoesper
collectionTheaveragetotalnumberperstationwas
192

Fourmarkedfemaleswererecapturedfromthe
Octoberreleaseasfollowsonemarkedwithmetallic

powderatStationNo278milewestonNovem
ber12or29dayslaterandthreesimilarlymarkedat
StationNo3175mileswestonthesamedateAt
theOctoberreleasesitemarkedspecimenswereob
servedatrestaslateasDecember10andofthe
tokenspecimensrecoveredandexaminedinthelabora
torymarkedindividualswerepresentuptoJanuary
29or107daysAtotalof78markedfemalemosquitoes
wereidentifiedfromthissite54ofwhichwerecol
lectedorobservedduringthefirsttwoweeksafter
releaseFromthereleaseofNovember26nospecimens
werecollectedawayfromthestationservingasthe
releasepointAtthissite166markedspecimenswere
seenuptoJanuary2andanadditional28examinedin
thelaboratoryuptoFebruary20or86dayslaterThe
percentofrecaptureawayfromthesitefromthefirst
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Table4AdultAnophelesfreebornicollectionsinflightrangeexperiment
CountyCalifornia196384

Station 1 2 3 4 5

Elevation

feet 335380 640 790 817

Airline

distance

anddirection

fromrelease

pointmiles
Date

releasewas01andzeroforthesecondThecollection

dataforthisexperimentaregiveninTable4During
October1963therewerenonorthwindsstronger
thanabout4mph

Fromthisexperimentwelearned1thatfalldis
persalofAfreebornifromthericeareatotheadjacent
foothillsdoestakeplaceandthenumbersarenot
large2themalesdonotmigratenearlyasexten
sivelyasthefemalesfromthevalleybutdoflyasfar
as6miles3afterthemiddleofNovemberthe
movementisverylimited4manymosquitoesre
maininthesamerestingsitesinthishillareaall
winter5releasedspecimenswillflyasfaras175
mileswestwardupthecanyoninthreedaysFurther
welearnedthatthedispersalpatternintothehilly
woodedareascouldnotbefollowedadequatelyfrom
theexperimentalstandpointbecauseoflackofacces
siblegoodrestingsitesandtheestablishmentofpre
determinedcollectingstationswhichcouldbevisited
throughoutthewinterThisobservationisinagree
mentwithLoomisandGreen1959whohaveshown
previouslythatthegreatestdensityofadultfreeborni
occursinartificialrestingplaces

Secondexperiment196465Thisexperimentwas
acontinuationoftheoneprecedingbutinafoothill
valleyareaalsoonthewestsideoftheSacramento
Valleywhichwasmoreaccessibleandinwhichthe
fallflightpatterncouldbestudiedmoreeasilyThe
areachosenforthisreleaserecapturestudywasthe
CapayValleyofYoloCountyThisvalleyoriented
generallyinanorthsouthdirectionisabout14miles
inlengthonehalftotwoandahalfmileswideand
variesinaltitudefrom200to480feetfromsouthto
northAlmondsaretheprincipalcropinthisarea

6 7 8 9

1016 1135 1055 1725

1Highway20westColusa

Avg
0 087W 175W 2W 325SW 425SW 675SW 725SW 85SW per

Totals Sta

Oct17 120 87 NC NC NC NC NC NC NC 207 103

Oct28 116123 29 4 8 69 8 2 11 370 41

Nov12 110 68 21 15 NC 56 11 NC 5 286 41

Nov26 12425 35 floodedflooded 43 2 flooded 10 239 40

Dec10 99 26 23 11 0 8 1 flooded 1 169 21

Jan2 93 10 flooded 21 10 20 7 3 1 165 21

Jan29 93 20 flooded 4 6 27 NC flooded 0 150 25

Feb20 91 8 flooded 2 0 43 0 flooded 0 144 21

Mar19 1 1 flooded 0 0 3 NC NC 0 5 08

847368 108 57 24 269 29 5 28 1735

1Inaddition2malesnotincludedallotherspecimenswerefemales
2Inaddition1malenotincludedallotherspecimenswerefemales
NC notcollected

Markedspecimensrecaptured



Table5SummaryofreleasesandrecapturesofmarkedAnophelesfreeborniadultsFlightrangeexperiment2
CapayValleyYoloCountyCalifornia196465

Date Valley
location

Estimated

noreleased

femalesonly

Sept29 North 1000

Oct20 North 400

Sept22 Center 500

Oct6 Center 1500

Sept23 South 500

Oct13 South 900

4800

ITheairwascalmatthetimeofallreleases

Marking
dust

color

whichishotanddryforaboutsixmonthsoftheyear
Asingleyearroundflowingwatercourserunsalong
theeasternportion

Anophelesbreedinginthisvalleyisveryminimal
andrestrictedtoratherlocalpocketswherepuncti
pennisisfoundandtomanyalgalmatssupporting
franciscanusabundantlyinshallowportionsofthe
streamsgravellymarginLarvaeoffreeborniareex
tremelyscarceandadultswerenotfoundinresting
sitesuntilAugust25withtheexceptionofonespeci
mentakeninJulyDuringSeptembertherewasthe
usualfallinfluxofmosquitoesfreebornimakingup
97to100percentofalladultscollectedTheonlyex
planationpossiblewhichhaslongbeenthebeliefof
theresidentsforthisverygreatincreaseisflightfrom
theSacramentoValleyricefields75to14milesto
theeastandnortheastbeyondarangeofhillswhich
haveamaximumelevationof1820feetPrevailing
windsfromthesouthandsouthwestpassoveranex
tensivewoodedmountainousareaanddonotbring
inanophelinesWindsfromtheeastareextremely
rareSeasonalnorthwindsverycommoninthefall
appeartoactasthemajoragentinthisinfluxoffree
borniinSeptemberandOctoberStrongsupportis
giventothiscontentionbythefactthatrecaptured
markedspecimensinthisexperimentweretakenonly
atstationstothesouthofthereleasepointsoratthe
releasepointsthemselves

Sixreleasesofmarkedadultsusingfluorescentpow
dersonlyweremadetwoateachofthethreeculvert
locationsSinglereleasepointswereateachendofthe
valleyandanotherapproximatelyinthecenterThree
powdercolorswereusedoneforeachreleasesite
Themosquitoesforreleasewerecollectedbyaspira
tionfromcongregatingsitesinYoloPlacerandSutter
CountiesVeryhotweatherresultedinahighmortality
ofadultsduringaholdingperiodofaweekandin
transittothereleasepointsonSeptember22and23

Conditions

Temp Time

F

Green 70 10am

Green 69 10am

Gold 90 10am

Gold 79 10am

Pink 94 7pm
Pink 62 930am

Recaptures
No Days Distanceand

after directionfrom

release releasepoint
miles

1 121142

1 3549

0 0

2

1755SE

575SSE

Thesurvivingmosquitoeshoweverappearednormal
lyvigorousweredustedincoveredscreenedcagesand
releasedwithinabout15minutesinthecenterofthe
culvertNoneimmediatelyflewoutoftheseresting
sitesandveryfewattemptedtobitetheauthorsDur
ingSeptemberandOctobermoderatenorthwinds
510mphoccurredonSeptember1October1627
and29BetweenSeptember17and21averysevere
northwindprevailedvaryingfromseventoinex
cessof20mphNostrongwindswererecordedduring
orshortlyfollowingthereleasesAlistingofthere
leases allfemalesandrecaptureswithpertinent
dataispresentedinTable5

Atotalof4800markedspecimenswerereleasedand
3190wildmosquitoescapturedbetweenSeptember
221964andMarch181965Duringthisperiod383
collectionsweremadefrom31stationswithanaver
ageof136mosquitoespercollectionThedetailed
collectionsarepresentedinTable6

Twomarkedmosquitoeswererecapturedonesouth
ofthecenterofthevalley575milesSSEofthecen
tralreleasepointandone175milesSSEofthenorth
ernreleasepointandeastofthevalleyAnadditional
threespecimenswererecapturedattheirreleasesites
oneatthecentralsiteandtwoatthesouthernloca

tionNorecapturesweremadeinthenorthernpartof
thevalleyAstworeleasesweremadeateach
sitetwotothreeweeksapartandusingonlyonecolor
persitetheexactnumberofdaysinterveningbetween
releasesandrecapturecannotbedeterminedforallof
therecapturesasmostoccurredafterthesecondre
leaseOnespecimenwasrecovered20daysafterre
leaseatthesouthernreleasesitethree28or63days
laterandoneFebruary18 121or142daysafterthe
releasesofSeptember29andOctober20respectively
Thecollectingstationswerelargelyfarmbuildings
andculvertsthelessproductivenotbeingvisitedregu
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larlyTheentirevalleyareawassampledbymeansof
allaccessibleroadsthestationsusedthusrepresented
allsectionsInthenorthernhalfofthevalleytheaver
agepercollectionof14stationswas66mosquitoes

absoluterange072whileinthesouthern14stations
theaveragewas138absoluterange0400ortwice
asmanyThethreestationseastofthevalleyproper
inoneofwhicharecapturewasmadehadanaver
ageof86mosquitoespercollectionCollectionswere
continueduntilalloverwinteringadultshaddisap
peared

Thepertinentfindingsfromthisexperimentwere
1smallvalleysadjacenttooropeningintotheSac
ramentoValleyareinvadedinthefallbyprehibernat
ingAfreebornioriginatingfromthesummerbreeding
areastotheeastandornorth2thegeneralfall
movementofthemigratingmosquitoesisinasouth
erlydirectioninthisvalley3themaximumknown
distanceamarkedmosquitotravelledfromnorthto
southwithinthevalleywas175milesinaperiodof
fourtofivemonths4manymosquitoesmoveabout
duringthewinterandsometimesreturntoafavored
restingsiteaslongasthreetonineweekslaterand
5thepseudodormantperiodofthismosquitoex
tendsoveramaximumperiodofsixmonths

Thirdexperiment196566Thefallflightexperi
mentonthisoccasionwasconductedinthelargerice
growingdistrictofwesternPlacerCountyeastofthe
SacramentoRiverFig1Thiscountyiswithouta
mosquitoabatementdistrictItwastheobjectiveof
thisexperimenttodeterminethefallflightpatternin
sidetheboundsofaricefarmingareaWithinafive
mileradiusofthereleasepointtheelevationvaries
from60to200feetfromwesttoeastThisareais

traversedbythreestreamstwoofwhichflowallyear
westwardfromtheSierraNevadafoothillsThewind

patternisfundamentallythesameasonthewestside
oftheriverieaprevailingSSWwindandstrong
irregularNNWNWwindsinthefallTherelease
pointwasfourmileswestofthesmalltownofLincoln
attheroadsidebeneathawillowtreeAnearbycul
vertfullofwaternearlyallyearservedasadrainage
ditchfromadjacentricefieldsThissiteintentionally
didnotprovideagoodcongregatingoroverwintering
nicheMosquitoesreleasedatthispointwereexpected
todispersequicklyThemosquitoesformarkingwere
collectedfromcongregatingareasinYoloSutterand
Placercountiesandheldfromonetosixdaysinthe
dustingcageswithwateronlySixreleasestotaling
30500mosquitoesweremadeusingthreedifferent
coloreddustsformarkingseeTable7Astheywere
releasedmanyofthemosquitoesalightedtemporarily
inthegrassandweedssomedriftedsouthwardwith
aslightbreezeandafewflewintothenarrowspace
abovethewaterlineintheculvertNoattemptwas
madetorecaptureorobserveanyremainingmos
quitoesatthereleasesiteatalatertimeNobuild
ingswerecloserthananeighthofamileandno
markedspecimenswererecapturedatthisclosest
residence

Severalhundredpotentialcollectingstationswithin
atenmileradiusofthereleasepointwereinspectedto
selectthemostfavorableiethoseofferingadequate
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winterprotectionwithwarmbloodedhostsnearby
Theseincludealltypesoffarmbuildingsanimal
shelterscattlefeedlotsturkeyhatchingandfeeding
housesbasementsculvertsbridgesabandonedcab
insschoolbuswaitingstationsoldvaultswinecel
larsetcThisfarmingareahasmanyhundredseven
thousandsofmosquitowinterhibernatingnichesThe
limitationofweeklycollectionseachofwhichhadto
aspiratedbytheauthorsmadeitnecessarytoselect
themostproductivestationswhichmightincreasethe
chancesofrecaptureWerealizedthatwithsucha
verygreatwildpopulationaswaspresentandwith
innumerablerestingsitesthatthedilutionofthe
30500markedmosquitoeswasextremeandtheodds
againstrecapturewereveryhighArecapitulationof
releasesandrecapturesisgiveninTable7

Atotalof40580wildmosquitoeswereaspirated
in365collectionsat49differentlocationssituatedfrom

oneeighthto11milesfromthereleasepointfrom
September161965throughMarch291966The
averagenumberofmosquitoespercollectionduring
thisperiodwas1112Thedetailsofthesecollections
aregiveninTable8Forthreedaysfollowingthe

Table6AdultAnophelesfreebornicollectionsin
flightrangeexperiment2CapayValleyYoloCounty
California196465

No AveNo

StationsMosqper
Date aa 99 Total CollectedStation

Sept22 32

29 35

Oct 6 13

13 1

20 0

27 2

Nov 3 0

10 1

17 0

24 0

Dec 1 0

8 0

15 0

29 0

Jan 5 0

12 0

19 0

26 0

Feb 4 0

11 0

18 0

25 0

Mar 4 0

11 0

18 0

84

Markedspecimensrecaptured

627 659 11 599

834 869 17 511

328 341 13 262

304 305 17 179

197 197 14 140

319 321 15 214

428 428 18 237

326 327 14 233

220 220 14 173

173 173 16 108

191 191 18 106

148 148 16 92

163 163 20 81

266 266 11 242

68 68 11 62

91 91 14 65

114 114 14 81

72 72 14 51

61 61 15 41

60 60 16 38

63 63 17 37

40 40 18 22

8 8 18 04

7 7 18 04

0 0 14 00

5108 5192 383 136



Table7SummaryofreleasesandrecapturesofmarkedAnophelesfreeborniadultsFlightrangeexperi
ment3PlacerCountyCalifornia196566

11 Recaptures
Estimated Distanceand

Date noreleased Conditions Marking Daysdirectionfrom
Males Total Temp Time Wind dust No afterreleasepoint

0F am mph color 8 9 release miles

Sept14 20 8500 79 1115 12N

Sept21 18 6000 74 1100 1S
Sept28 0 5500 64 1120 12N

No AveNo

StationsMosqper
Date a8 49 Total CollectedStation

Sept16 65 120 185 10 185

23 207 628 835 17 491

30 377 881 1258 16 786
Oct 7 493 1109 1602 19 843

14 204 724 928 18 516

21 271 1637 1908 20 954
26 143 1769 1912 16 1195

Nov 2 59 1975 2034 15 1356

9 77 2602 2679 18 1488
16 6 2285 2291 11 2083

23 1 1754 1755 13 1350

30 0 4205 4205 16 2628
Dec 7 0 2859 2859 13 2200

14 0 1520 1520 13 1169

Jan 6 0 1049 1049 13 807
11 0 1573 1573 12 1311
18 0 1751 1751 15 1167
25 0 1045 1045 11 950

31 0 2067 2067 13 1590
Feb 8 0 1467 1467 12 1223

15 0 1377 1377 13 1059
21 0 774 774 12 645

Mar 1 0 1645 1645 14 1175
8 0 1142 1142 13 878

17 0 625 625 10 625
29 0 101 101 12 84

1903 38684 40587 365 1112

Markedspecimensrecaptured

Blue

Pink

1 29 15W

1 916 087S

Oct5 35 3500 68 1120 12S
1 29 087S

Oct12 16 3150 715 1115 1S 1 29 087E

Gold 1 29 30SE

Oct19 20 3850 66 1100 35N 1 21283OSE
1 9198 325NE

Total 209 30500 2 5

Table8AdultAnophelesfreebornicollectionsin firstreleaseaseverenorthwindblewModeratenorth

flightrangeexperiment3PlacerCountyCalifornia westwindsblewSeptember2528andOctober15
196566 Itisinterestingtonotethatatthetimethelastre

leasewasmadeOctober19a35mphnorthwind
wasblowingOfthesevenrecoveriesfivewerefrom
thisrelease

Inanattempttoanalyzetheeffectofthenorth
windsonthegeneralmovementorfallpopulationshift
wehaverearrangedthecollectiondatabyquadrantsin
relationtothisecologicalfactorThefollowingpertin
entcollectiondatasupplementsTable9

NE SW
UpwindDownwindCrosswindCrosswind

Nostations 11 19 12 7
TimesCollected 83 149 90 43
Avgnomosquitoes
percollection 105 131 92 93
Nomarkedmosquitoes
recaptured 1 4 1 1

Itwasnotpossibletofindanequalnumberofgood
restingsitesineachquadrantHoweverwefeelsuf
ficientstationswerecollectedasevidencedbythe
largenumberstakentoadequatelysamplethearea
andshowthegeneralmovementoftheoverwintering
populationThegreatestaccumulationofmosquitoes
inthestationswasinNovemberandinthedownwind
directionThisisreflectedalsobytherecaptureof
fourofthesevenmarkedspecimensinthedownwind
quadrantinOctoberandNovemberThesecond
largestmovementofthepopulationoccurredinJan
uaryTable9andwasupwindandtothenortheast
Wehavenotatemptedtocorrelateinanydetailthis
shiftwithariseintemperatureorprevailingsouth
windswhichoccuratthisseasonHoweverduringthis
periodofincreasedcatcheswerecapturedtheonly
andthelastmarkedmosquitointhenortheast
quadrantFig1followingariseinthedailymaxi
mumtemperatureMarysvilleto68FonJanuary16

SixadditionalcollectingstationsinSacramento
Countyvaryingfrom13to1925milestothesouth
ofthereleasepointwereestablishedThesewerecol
lectedfromOctober211965toMarch311966by
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Table9AdultAnophelesfreebornicollectionsinflightrangeexperiment4arrangedinquadrantsin
relationtothenorthwindPlacerCountyCalifornia196566

No
Month

collections

Sept
Oct

Nov

Dec

Jan
Feb

March

All

Stations Upwind

Avgper Avgper
Total collection Total

43 2314 63 321 36 1396 87 306 51 255 43

73 6350 86 1490 99 3039 87 854 61 967 108

73 12812 176 2093 110 7024 270 2443 122 1362 170

26 4319 166 879 176 2720 227 509 73 271 136

64 7374 115 2014 144 2526 101 2199 137 746 83

37 3588 97 951 119 1530 96 910 114 227 45

49 3593 80 951 73 1309 69 1075 83 178 45

365 40587 111 8741 105

personneloftheSacramento YoloCountyMosquito
AbatementDistrictAtotalof2827Afreeborniwere
identifiedandexaminedunderultravioletlightbyus
NomarkedspecimenswerefoundAlsototheeastof
Lincolninthefoothillsthreestationswereestablished
10512and145milesfromthereleasepoint See

Table2Nomarkedmosquitoesweretakenfromthis
area

Datafromthis196566experimentenableusto
drawthefollowingconclusions1falldispersalwith
inanuncontrolledricemosquitobreedingareaappears
tobeinalldirectionsFig1 2themajormove
mentofthepopulationwasgenerallyinasoutherly
direction3thepopulationreachedapeakinshel
tersinNovember4withmanyidealoverwintering
nichesavailablenearbyitisnotnecessaryforthe
prehibernatingphasetomigrategreatdistancestofind
suitableshelters5thelargenumberofmalescol
lectedTable8indicatesextensivelocalbreeding

Table10SummaryofreleasesandrecapturesofmarkedAnophelesfreeborniadultsFlightrangeexperiment
4Sutter ColusaareaCalifornia196667

64

Estimated
Noreleased

Date a Total F

Oct12 270 6000

Oct25 0 2600

Conditions

Temp Wind Time

mph am

Oct10 35 400 68 0 945

68 23N 930

77 0 1130

Nov1 0 4300 67 0 1130

700

1Restingunderbridgeattimeofreleaseanddustedinplace

Downwind

QUADRANT

Blue Fluor

escent

NE

Crosswind

SW

Crosswind

Avgper Avgper Avgper
collection Total collection Total collection Total collection

19544 131 8296 92 4006 93

Insuchanareasupportingaverylargepopulation
itisnecessarytoreleasemanytimesmoremarkedin
dividualsthanthenumbersofwildmosquitoesthat
canbecollectedtoassureahighrecapturerate

Fourthexperiment196667In1945Rosenstiel
1947studiedthedispersionofAfreeborniinthe
YubaCityareaFourzoneswereestablishedand
sevenstationsaboutonemileapartinaneastwestline
fromtheYubaRivertothejunctionoftheTisdaleand
SutterBypassesorapproximatelyalongOBanion
RoadweresampledThisworkerrecordedthenum
berandconditionofthemosquitoesateachsitebut
didnotremoveordissectthemThesestationswere

collectedninetimesduringSeptemberandOctober
onlyNoconsiderationwasgiventothewindasa
factoraidingthedispersalHiscountsshowedapeak
ofadultsinthericefieldstationthethirdweekin

Augustandapeakonemonthlater4to45milesto
theeast

RECAPTURES

Marking
Dust No Distanceand

Daysdirectionfrom
after releasepoint

Color Type a 4 release miles

Green Metallic 0 0

Gold Fluor

escent

Red Metallic 0 1 13 375W

Pink Fluor 0 1 15 2755

escent

Green Fluor 0 1 14 225WNW

escent

1 97 06S

1 111 225WNW
0 0



Table11AdultAnophel
flightrangeexperiment4
fornia196667

Date 88 9

Oct 13 107

17 43

18 91

20 17

25 74

27 27

Nov 1 13

3 7

8 2

10 7

15 6

22 2

29 0

Dec 7 0

13 0

20 0

27 0

Jan 4 0

11 0

17 0

25 0

31 0

Feb 8 0

14 0

27 0

28 0

Mar 7 0

14 0

21 0

1445

828

3108

615

582

704

1430

838

2751

828

2166

3976

1445

3615

3502

2351

1808

1896

1735

1103

1255

1333

713

409

604

578

97

68

30

esfreebornicollectionsin
Sutter ColusaareaCali

No AvgPer
TotalCollectionsCollection

1552

871

3199

632

656

731

1443

845

2753

835

2172

3978

1445

3615

3502

2351

1808

1896

1735

1103

1255

1333

713

409

604

578

97

68

30

7

4

9

7

6

9

4

6

9

6

9

12

8

11

12

10

11

9

10

11

9

10

11

10

11

11

9

9

4

2217

2177

3554

902

1093

812

3608

1408

3059

1392

2413

3315

1806

3286

2918

2351

1644

2107

1735

1003

1394

1333

648

409

549

525

108

76

75

396 41813 42209 254 1662

Markedspecimensrecapturedthesedates

WithRosenstielsworkasabackgroundweplanned
thefourthexperimentintheAfreeborniflightrange
programBetweentheYubaSutterandColusaMos
quitoAbatementDistrictsonStateHighway20there
isanareaabout15mileswidewhichhashadlittleor

nocontrolFromthecenterofthisstripatwhichpoint
weestablishedourreleasesitetheuncontrolledarea
extends15milessouthtotheYoloCountylineandap
proximatelythesamedistanceintotheFederalwater
fowlmanagementareaofButteCountytothenorth
Themainobjectiveofthisexperimentwastodemon
stratethepatternoffalldispersalfromaknownmajor
highlyattractivecongregatingandhibernatingsite
nearthecenterofthericegrowingsectionoftheval
ley

Theprincipalreleasepointchosenisthebestcon
gregationareawehavefoundyetintheSacramento
ValleyInyearsofhighpopulationwehaveestimated
100000freebornirestingunderthisoldhighway
bridgewhichislocatedadjacenttothepresenthigh
wayandfourmileseastofthecommunityofMeridian
ThissiteontheSutterBypassoffersthemaximumof

protectionformosquitoesaswellasfreedomofdis
persaliftheysodesireTheButteSinkliestothe
northandaconsiderableinaccessiblemountainous
areaMarysvilleButtesextendingupto2117feetis
tothenorthandnortheastInnumerablebutmuch

morewidelyspacedfarms alargenumberofwhich
producemanyhundredsofacresofriceandresting
sitesarepresenttothesouthFig2thanarefound
inPlacerCountyTheSacramentoRivermeandersin
asouthsoutheastdirectionthroughthearea

Mosquitoesformarkingwereaspiratedincongregat
ingsitesinYoloColusaandPlacerCountiesandheld
foramaximumofoneweekwithwateronlyThree
releasesweremadeatthemajorreleasesiteandad
ditionallyonesmalllot400wasfreedontheporch
ofanoldstonehouseinthenorthwestcornerofthe

communityofSutterThislatterlocationis45miles
tothenortheastofthemainsiteandisinanorchard

districtAtotalof14000mosquitoesweremarkedand
thedataofthereleasesandrecapturesaregivenin
Table10DuringtheperiodfromOctober131966to
March21196742184wildspecimensweretaken
fromatotalof254collectionsTheaveragenumberof
mosquitoespercollectionwas1661Thedetailed
countsarelistedinTable11Strongnorthwindsoc
curredonOctober13and16andonNovember79

Fivemarkedfemalemosquitoeswererecapturedfrom
thethreemajorreleasesthreefromthereleaseof
October25Nospecimenswererecapturedfromthe
smallreleaseinSutter

InadditionourcolleagueDrRobertKWashino
made24mosquitocollectionsfromthisareabetween

Figure1PatternofdispersalofAnophelesfreeborni
inrealeaserecaptureexperimentNumber3Septem
ber161965toMarch291966PlacerCountyCalif
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Table12SummaryofreleaserecaptureexperimentswithmarkedAnophelesfreeborniadultsduringthe
fallflightLowerSacramentoValleyandvicinityCalifornia196367

Approx RECAPTURES
No

marked Distance

mosquitoes from
No released release
sites No No point Daysafter Percent

Year utilized releases aa Total aa 94 milesDirection release recovery

196364 1 1 Unknown 4000 1 087 W 29

3 175 W 29 010

1 1 Unknown 1500 0 0

196465 1 2 0 1400 1 175 SSE 121142 008

1 2 0 2000 1 575 SSE 3549 005

1 2 0 1400 0 0

196566 1 2 38 14500 1 0 15 W 29 00006

2 35 9000 0 1 087 S 916 001

2 136 7000 1 0 087 S 29

1 087 E 29

1 30 SE 29

1 30 SE 2128

1 325 NE 9198 007

196667 1 1 35 400 0 0 0

1 1 270 6000 0 1 375 W 13

1 275 S 15 003

1 0 2600 0 2 225 WNW 14111 003

1 06 S 97 011

1 0 5000 0 0 0

66

8 18 514 54800 2 16 305mean 0032

11

Table13ChronologicalsummaryofrecapturedmarkedAnophelesfreeborniadultsinflightrangestudy
LowerSacramentoValleyandvicinityCalifornia196367

September October November December January February March

Day Day Day Day Day Day Day
of of of of of of of

a 9montha 4montha 9montha9montha 9montha 4montha 9month

196364 0 4 12

196465 0 1 10 0 1 18

196566 1 0 23 0 1 14 0 1 9 0 1 18

1 2 21

196667 0 1 25 0 1 8

0 1 27 0 1 31 0 1 14

1 1 5 7 0 2 2 0

1AllmarkedspecimensobservedorcollectedatthereleasepointsomittedfromtableAdditionalmarkedspecimenswere
recapturedatthereleasepointsasfollows

Release

point

196364 1 78

2 194

196465 No 0

Central 1

So 2

196566 1 0

196667 1 35

2 0
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Figure2 SutterBasinareasouthofButtesRelease
recaptureexperimentnumber4withmarkedAnoph
elesfreeborniwasconductedinthisarea196667

Table14CondensedsummaryofAnophelesfreeborniflightrangeexperiments
No Nounmarked AvgNo

Collecting Coll NoTimes spcms mosquitoes
Year Period Stations Coll Coll percoll

196364

196465

96566

196667

Oct 17

Mar19

Sept22

Mar18

Sept16

Mar29

Oct 13

Mar21

9 59 1731 293

31 383 5190 136

49 365 40580 1112

49 254 42184 1661

Location

WColusaCounty

foothills

WYoloCounty

foothillvalley

ESacramentoVal

leyricedistrict

CentralSacramento

valleyricedistrict
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October111965andMarch151966totaling563A
freeborniOnehundredandninetythreespecimens
werefromtheSutterreleasepointNomarkedmos
quitoeswereamonghiscollections

Theconclusionstobedrawnfromthisfourthand

lastexperimentaresimilartothoseoftheprevious
yearnamely1dispersionfromagivenpointin
thericegrowingareaintheSacramentoValleyisnot
alwaysinonedirectionbutrandomInthiscasethe
recapturesweremadeinanarcof100degrees275
milessouthto375mileswestto325mileswestnorth

westofthereleasepoint2themajorityofthe
recaptures3of5weremadeinOctober3the
greatestconcentrationofmosquitoesappearstobeat
themarginsoflargeopenriceacreagesandinsemi
openprotectedshelters4dispersaloutofwell
protectedareasisnotextensive5thepopulation
overwinteringinthispartofthevalleyisverygreat
andthehighestconcentrationofdormantmosquitoes
isfoundinNovemberLocalsurfacewindcurrentsare
veryvariableandinfluencedbyhillschannelslevees
andwoodedareasSuchconditionsprobablyaccount
forthispatternofrecapturessouthoftheButtesPar
ticularlysignificantamongtherecaptureswasthe
collectionoftwowellmarkednormalfemalesone
bloodedgravidandoneemptyatthereleasesiteFeb
ruary211967or125daysafterrelease

Asidefromthefourexperimentsdiscussedabove
anothertypeofdispersalexperimentwasattemptedat
PointReyesStationMarinCountyNofreebornilarvae
everhavebeencollectedinthisdistrictOnMay14
1966 402 unmarked laboratoryrearedfreeborni
adults239femalesand163malesweretakenfrom
DavistothiscoastalcommunityManyofthefemales
werebloodedTheywerereleasedinanopenbase
mentofanabandonedhouseadjacenttoafarmpond
whereAnophelesfranciscanusoccidentalisandpunc
tipennislarvaewerecollectedregularlyAfterrelease
at1115amthemosquitoescametorestonthewalls
andsuhfloorAtthetimeofreleaseitwassunny
warm78FandnowindForfivemonthsfollow
ingthisreleaseadultandlarvalcollectionsweremade
atthispondandseveraladditionalnearbylocations
NofreeborniwerefoundAgainonSeptember27
1966700femalescollectedinthefieldinYoloCounty
werereleasedatthesamesiteNonewerevisibly
bloodedorgravidThesemosquitoesweredustedwith
aredmetallicpowderTheconditionsatreleasewere
a5mphnorthwestwindandatemperatureof76F
inthebasementreleasesite81outsidesunnyand
dryTwoweekslaterOctober11onemarkedfemale
nonbloodedorgravidwasrecaptured075miles
southofthereleasepointinaculvertThetempera
tureattherestingsiteoftherecapturewas62FNo
additionalspecimensoffreeborniwerefoundTheper
centrecoverythereforewas014Thisratherlimited
testindicatesthatthismosquitocannotoronlywith
greatdifficultybecomeestablishedinthiscoastal
areaAlsothatadultmosquitoesintheareahavea
tendencytobecarriedinlandinthiscasedownwind
bytheprevailingbreezeoffthewater

CONCLUSIONS

Wenowbelievethismosquitohasfourphases
incorporatinginparttheearlyterminologyofFree
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bornandRosentielduringitsannualcycle
PhaseISummerphasenonmigratoryreproducing

chieflyinricefieldsfarmpondsandditches
PhaseIIFallmigratoryphasedividedintoa

congregationsinlargeopensheltersnearbreeding
areasinlateAugustandearlySeptemberand b
migratoryordispersalperiodinlateSeptemberand
October

PhaseIIIWinterhibernatingphasefoundin
NovembertoearlyMarchDuringthisperiodincold
weatherparticularlythemosquitoesarequiescent
oftenflattenedoutinsmallprotectednichesfreefrom
windrainandfrostformationDuringwarmperiods
movementtakesplacefromsheltertoshelterlocally
withlittleornoblooding

PhaseIVSpringdispersalphaseThisflightperiod
ofthesurvivingmatedfemalesistoseekbloodIn
lateJanuarythisactivitybecomesquitenoticeable
aroundthehomeandfarmyardTheremainingover
winteringstragglersusuallydisappearbymidMarch
Followingthisspringbloodmealmigrationappears
limitedtolocalwatersourcesforoviposition

SummaryoftheflightrangestudyWesummarize
herewithfouryearsofflightrangestudieswith18
releaserecaptureexperimentstotaling54800marked
mosquitoeswitha0032percentrecoveryseetable
12inthelowerSacramentoValley

Dispersalfrommajorricebreedingareasisinall
directionswithalargerpercentageofthepopulation

FallNNWwind

Locationofrecaptureofonemarkedmosquito

175Mlles

Figure3 Compositediagramof18releaseswith
markedAnophelesfreeborniinthelowerSacramento
Valley196367showingdirectionanddistanceof
therecapturesduringfallandwinter



movingmoregenerallyinasoutherlydirectionthan
northwardorlaterally

Theirregularlyoccurringfallnorthwindsappear
toplaysomepartintheflightofthismosquitobutin
periodsoflittleornowindlargenumbersfilterinto
localcommunitiesfromnearbyruralareas

Thetimeofthemajorfallflightintoresidentialareas
variesfromyeartoyearbutisusuallyinlateSeptem
berBylateOctoberinfiltrationthroughoutacom
munityhastakenplaceThemaximumnumbersin
thecollectingstationsweretakeninNovember

Flightsasfaras175milesdooccuronthepartof
someindividualshoweverwefeelthegreatmajority
ofmosquitoesseekanddofindadequateoverwinter
ingquarterswithinfivemilesoftheirbreedingsite
inmostfarmingareas

Themeandistanceofthe18recapturedmarked
mosquitoesawayfromthereleasepointswas305
milesLargenumbersofmarkedmosquitoes310did
notleavethereleasepointoritsimmediatevicinity

Themajorityofmarkedspecimenswererecaptured
inthericeareaduringOctoberatthereleasesites
onlyincoldweatherinDecemberandagaininmuch
smallernumbersafterthemiddleofJanuaryduring
thespringmovementTable13

Movementoftheprehibernationpopulationinto
thefoothillsatthemarginsofthevalleydefinitely
takesplacetoatleast10milesandabundantlyup
toabout400feetelevationThenumbersoverwintering
inthevalleyaremanytimesgreaterthaninthefoot
hillsTable14

Themalesalsomigrateintothefoothillsuptosix
milesatthemarginsoftheSacramentoValleybutto
averylimitedextent

Duringthewinterthereisacontinualrelocation
ofthesemidormantfemalesfromnichetonichewith
theexceptionofperiodsoftimewhenthetemperature
isbelowabout4045F

Thefemaleofthismosquitocommonlylivesfive
monthsinthewinterandoccupiesmanydifferent
restingsitesoftenmanymilesfromitspointoforigin

TheflightrangestudyofAnophelesfreebornito
getherwiththatpreviouslypublishedontheother
majorricefieldmosquitoCulextarsaliscompletes
thisphaseoftheecologicalstudyTheresultspoint
upthefactthatthesemosquitoesflygreatdistances
theflightpatternsbeingdifferentinthesummerthan
inthefallmakingcontrolinthericegrowingareas
ofthestatedifficultparticularlywhenorganizedalong
politicalboundaries
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FIELDDEVELOPMENTALSTUDIESON

CULEXPIPIENSQUINQUEFASCIATUS
REAREDINNATURALDAIRYBARNWASH

ANDSEWAGEEFFLUENTWATERS

RDSJOGREN
z NorthwestMosquitoAbatementDistrict

RiversideCalif

KDBIEVER

BiologicalControlofInsectsLaboratoryUSDA
ColumbiaMissouri

ABSTRACT

FieldstudieswereconductednearRiversideCali
forniafromAprilthroughOctober1966todetermine
thedevelopmentalrateofCulexquinquefasciatus
whenrearedinnatural groundwater dairybarn
washandsewageeffluentwatersRearingchambers
with50firstinstarlarvaewereplacedineachsource
typeevery28daysandobservedformortalityim
maturedevelopmentandadultemergenceMaximum
minimumwatertemperaturesweretakendailyat
eachstationThehighestpercentmortalityoccurred
inlarvaerearedinnaturalorgroundwateramini
mumdevelopmentalperiodofelevendaysatamean
dailywatertemperatureof7478Fwasobserved
Thelowestpercentmortalityoccurredinthedairy
barnwashwaterinwhichtheminimumdevelop
mentalperiodwaseightdaysatameandailywater
temperatureof7982FCluexquinquefasciatusrear
edinsewageeffluentdevelopedintheshortestperiod
sevendaysatameandailywatertemperatureof
84F

SURVEILLANCEOFAEDESAEGYPTIINTHE

USAIRFORCE

70

THOMASJCURTIN
USAFEpidemiologicalLaboratory

LacklandAirForceBaseTexas

TheDepartmentofDefenseinagreementwiththe
DepartmentofHealthEducationandWelfareshares
intheeradicationofAedesaegyptibyassumingre
sponsibilityforthecontrolofthismedicallyimportant
speciesonallitsinstallationswithinthepresumed
infestedzoneTheDepartmentofDefensein1965
delegatedresponsibilityforthiscontroltothethree
militarydepartmentsanddirectedthemtoproceed
accordingtotheirrespectiveexistingpestcontrol
programsTheDepartmentoftheAirForceearlyin
1965appointedprojectofficersinthemajoraircom
mandsanddesignatedtheCivilEngineerofthecom
mandsandsubordinatebasestoinitiateadetailed
controlprogramtobeconsideredaseparateeffort
withinthepestcontrolresponsibilityofeachairbase
Surveystodeterminethelocationandextentofmos
quitobreedingremainedtheresponsibilityofthemedi
calserviceMeasuresrequiredtosupplementthe

presentmosquitocontrolprogramsareperformedin
accordancewithproceduresoftheUSPublicHealth
ServiceTheapplicationofpesticidesisaccomplished
bypersonneltrainedandcertifiedunderexistingAir
ForceprovisionsActiveeradicationprogramsarenow
inoperationonbasesinTexasandFloridaandinsome
basesinAlabamaGeorgiaandMississippiTheseare

z coordinatedwithcomparableeffortsofstateandfed
eralpublichealthagenciesinadjacentoffbaseareas

TheUSAFEpidemiologicalLaboratorylocatedin
SanAntonioTexasisthesoleconsultantreference
sourceformedicalentomologyanddiseasevector
controlfortheAirForceinthe49continentalstates
GreenlandandtheCaribbeanTheidentificationof
arthropodsfromairbasesisapartofthisconsultant
serviceandthiselementwasalsoincludedwithinthe

eradicationprogramInthelatterpartof1965the
USAFEpidemiologicalLaboratorywasrequestedby
HeadquartersUSAirForcetosupervisetheentire
surveyeffortoftheprogramwithintheAirForceand
ifnecessarytoperformactualsurveysonbasesnot
possessingthecapabilitytoperformsucheffort

TheUSAirForcehas42basesbelongingto9
majoraircommandsinNCarolinaSCarolinaTen
nesseeGeorgiaMississippiLouisianaArkansas
AlabamaFloridaTexasOklahomaandPuertoRico
ThesestatesandPuertoRicohavebeendesignatedby
theUSPublicHealthServiceasformingthearea
presumedtobeinfestedwithAedesaegyptiMajor
commandsoftheAirForcearenotgeographicallyde
finedasarecomparablecommandsoftheArmyand
NavyAllarmyunitsinFloridabelongtotheThird
ContinentalArmyhoweverthe7AirForcebasesin
thisonestatearein5majoraircommandsOnlythree
ofthe9aircommandswithbasesintheinfestedarea

haveheadquartersinthatareaInadditionthesepa
ratemajoraircommandsunliketheircounterpartsin
theothermilitaryserviceshavedistinctlydifferent
missionsandthesubordinatebasesreflectthisdis

parityphysicallyandoperationallyItistherefore
necessarytoconsiderthesedifferenceswhenassisting
inthesolutionofalargeecologicalproblemextending
acrossanentireregionofthenation

EntomologistsfromtheUSAFEpidemiological
Laboratoryvisited35ofthe42basesintheAaegypti
receptiveareaduring196586Thevisitsincludedan
evaluationofthelocaleradicationcapabilityLocal
commandsandmedicalandcivilengineerpersonnel
werecontactedandbriefedonallelementsofthe

eradicationprogramThestatusofpersonneltrain
ingoperationspesticidesandequipmentwasinvesti
gatedInadditionthelocalstateandfederalpublic
healthagenciesneareachbasewerealsovisitedin
ordertoassurecoordinationofmilitaryprogramswith
thoseofthelocalcivilianagencies

TheUSAFEpidemiologicalLaboratoryidentified
during196520830larvalandadultmosquitoesfrom
17basesintheinfestedzoneIn1966480collections
representing28852specimensfrom22basesinthe
zonewerereceivedandidentifiedExceptforone
shipmentoftwelvelarvaefromMaxwellAFBAla
bamaonOctober311966noneofthesecollections
includedAaegyptiAlllavaefromthatsingleship
mentwereidentifiedasAaegyptiTheonlyadult



Aaegyptieverreceivedbythislaboratorywasfor
wardedfromCannonAFBNewMexicoin1962

AbsenceofAaegyptifrommosquitocollections
sentbyAirForcebasesinthezoneofpotentialin
festationdoesnotnecessarilymeanthatthosebases
arefreeofinfestationRameyAFBlocatednear
AquadillainthenorthwesternsectorofPuertoRico
wasfoundreinfestedthisyearafteraninitialattempt
ateradicationin1965

Aspecialtrainingcoursewasgivenin1965torep
resentativesofmedicalandcivilengineeringservices
frombasesinTexasThiscoursewasajointendeavor
ofthetrainingsectionoftheAedesaegyptiEradica
tionProgramUSPublicHealthServiceandthe
USAFEpidemiologicalLaboratoryandwasscheduled
tocoincidewiththeincreasedactivityoftheeradi
cationprograminsouthernTexas

SEASONALMOSQUITODISTRIBUTIONAND
ABUNDANCEINCENTRALLUZON

FRANKHDOWELLJLLIBAYANDFEBAISAS
FifthEpidemiologicalFlightPACAF

UnitedStatesAirForceAPOSanFranciscoCalifornia

ABSTRACT

Aspartofalongrangeprogramfortheinvestigation
ofarbovirusepidemiologyinthePhilippinesaone
yearcomprehensivemosquitosurveyofClarkABin
CentralLuzonwasconductedAnumberofrelated
projectsdealingwithtaxonomybionomicsinsecticide
resistanceequipmentdevelopmentandisolationof
viruseswererunconsecutivelybutseparatelyThe
numberofspecimenscollectedwas420518Sixtytwo
specieswereidentifiedandfivegroupsofmosquitoes
areunderstudyaspossiblenewspeciesTenofthese
62specieshavenotbeenpreviouslyreportedatClark
ABHoweveratotalof84specieshavenowbeen
reportedfromClarkAB22ofwhichwerenottaken
inthissurveyThegreatestnumberofspecimenswere
ofthegenusCulexThegreatestnumberofspecies
wereofthegenusAnophelesThehotwetseasonpro
ducedthegreatestnumberofspecimensbutthecool
wetseasonproducedthegreatestnumberofspecies
Animalbaitedtrapsrecoveredthegreatestnumberof
specimensbutlighttrapsrecoveredthegreatestnum
berofspeciesAftertheinitialreconnaissanceandby
thefirstweekofthesurvey44specieshadbeenre
coveredbutall62specieswerenotrecovereduntilthe
50thweekofthesurveyCtritaeniorhynchussummo
rosusisprobablythemostimportantspeciesonClark
ABItrankedfirstinnumberofspecimenstakenover
allandwasfirstinthreeofthefourseasonsItwas

secondinthefourthseasonandeventhoughzoophil
lacrankedsecondinhumancrepuscularlandingcol
lectionsForvirusisolationattempts23621specimens
ofCtritaeniorhynchussummorosuswerepooled
Smallernumbersofthreeotherspecieswerealso
pooled

Thefollowingconclusionsweredrawn
1Becauseofpilferageinadequatecontractper

formanceandtheuseofstudentsascollectorsnon

randomgapsindataoccurredWhilestatisticalanaly
siswasnotpossibletheresultsofthesurveycouldbe
handlednumericallysubjecttothequalifications
statedinthebodyofthepaper

2Approximately6065speciesofmosquitoesare
presentonClarkABinanygivenyearHoweverthere
aremarkedchangesfromyeartoyearinthecomposi
tionofthisgroupofspeciesprobablyasaresultof
variationsinrainfall

3Allcommonspeciesandmanyrarespeciesare
recoveredbytheendofthefirstweekofasurveyRare
speciesarerecoveredrandomlyduringtheentirepe
riodofasurvey

4Becauseofclimaticvariationfromyeartoyear
surveysshouldlastatleastfiveyearsHoweverthisis
operationallyimpossiblesowemustbecontentwith
lessthanidealinformation

5Investigationoftherelationshipbetweenchance
andmicroclimatologyindiscontinuousbreedingand
restingareasshouldbepursuedSomefactorother
thanchanceappearstobeinvolved

6Thereisbothapracticalandtheoreticalnecessity
forusingabroadrangeofcollectionmethodsina
survey

7Evnthoughaspeciesiszoophilicverylargepop
ulationsmayposeathreattomanbecausethesmall
fractionthatbitesmanmaybelargenumerically

8Ctritaeniorhynchussummorosusisthemostim
portantspeciesofmosquitoonClarkAB
9Satisfactorymethodsforpoolingmosquitoesfor

virusisolationhavebeendevelopedusingapower
aspiratorforcollectionandacarbondioxidestagefor
sorting

Completeinformationonthisstudywaspublished
inEPIDEMIOLOGICALLABORATORYTECHNI
CALREPORT1516December1965FifthEpidemi
ologicalFlightPACAFAPOSanFrancisco

ASTUDYONTHEEGGLAYINGBEHAVIOROF
AEDESAEGYPTIINCENTRALTEXAS

BLHOFFMANNANDBFKILLINGSWORTH

AedesaegyptiEradicationProgramAustinTexas

ABSTRACT

BeginninginJune1966astudywasinitiatedon
theegglayingbehaviorofAedesaegyptiinCentral
TexasTheworkwascontinuedthroughNovember
1966AnovipositiontrapdevelopedbyFayand
Perry1965wasusedThistrapconsistedofahard
boardpaddleplacedverticallyinablacktapered
pintjarcontainingapproximatelyoneinchofwater
ThepaddleservedasthesiteofovipositionReagent
gradeethylacetatesuspendedfromthesideofthe
jarinatwodramvialservedasanattractant

Sixblockswereselectedwithinanareaknownto
beheavilyinfestedwithAedesaegyptiAtotalof24
ovitrapswereplacedontheseblocksatthebeginning
ofthestudyTheethylacetateattractantwaswith
heldfrom12trapsonthreeblocksThedifferencein
treatmentwasintendedtofurnishinformationonthe
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valueofusingethylacetateasanattractantWater
andethylacetate whereapplicablewereadded
twiceeachweektoeachtrapAtthistimeanew
paddlewasplacedineachtraptheexposedonewas
collectedandmicroscopicallyexaminedformosquito
eggs

Egglayingdecreasedduringperiodsoflittleorno
rainfallandincreasedwhenwaterwasavailablefor
mosquitoproductionAdefinitereductioninegg
layingwasobservedduringcoolertemperatures

Fromresultsobtainedinthisstudytheethylace
tatedidnotappeartoincreasetheeffectivenessof
thetraps
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AREPORTONTHEDISTRIBUTIONAND

BIOLOGYOFTREEHOLEMOSQUITOES
INTHEWESTERNUNITEDSTATES

LTNIELSENANDJHARNELL
DepartmentofZooogyandEntomology

UniversityofUtahSaltLakeCityUtah
and

JHLINAM
DepartmentofBiology

SouthernColoradoStateCollegePuebloColorado

INTRODUCTION

Publishedrecordsoftreeholemosquitoesoccurring
inthewesternUnitedStateswouldindicatethat
suchspeciesarerareexceptinthePacificCoast
statesofCaliforniaWashingtonandOregonInthese
statesnumerousrecordsofAedessierrensisLudlow
existandthespeciesisoftenofpestimportance

Inthemonographontheecologyoftreeholemo
quitoesbyJenkinsandCarpenter1946onlytwo
speciesAedestriseriatusSayandAedesvaripalpus
CoqwerereportedfromtheentirewesternUnited
StatesAedeshendersoniCockerellwasincludedbut
wasconsideredavarietyofAtriseriatus

In1955CarpenterandLaCassereportedfivespe
ciesfromthewesternUnitedStatesthatwereknown
toinhabitrotcavitiesoftreesSincethattimehow
everanumberofworkershavecontributedsub
stantiallytoourknowledgeoftreeholemosquitoes
inthewesternUnitedStatesbutthedistributionof
mostspeciesisstillveryinadequatelyknownAt
thepresenttimeelevenspeciesarerepresentedby
apparentlyvalidrecordsThesespeciesareAedes
hendersoniCockerell AedeskompiVargasand
DownsAedesmonticolaBelkinandMcDonald
AedesmuelleriDyarAedessierrensisLudlow
AedespurpureipesAitkinAedesvaripalpus Coq
AnophelesbarberiCoqOrthopodomyiacalifornica
BohartOrthopodomuiakummiEdwardsandOrtho
podomyiasigniferaCoq WedidnotcollectA

kompiApurpureipesorOcalifornicaduringthe
presentstudyAedeskompiwasreportednewfor
theUnitedStatesbyBurger1965andisknown
fromonlyonelocalityinSantaCruzCountyinsouth

ernArizonaAedespurpureipesalsoisapparently
restrictedtosouthernArizonaMcDonald1957
OrthopodomyiacalifornicaisknownonlyfromCali
forniaChapman1964 Thetaxonomicstatusof

thespeciesinthegenusOrthopodomyiainArizona
appearstobeuncertainandwearenotreportingon
ourcollectionsinthisgenusatthistime

Inthesummerof1964webeganacarefuland
systematicstudyofthetreeholehabitatinthestates
ofArizonaIdahoMontanaUtahWyomingand
alsomadecollectionsinsoutheasternColoradonorth
easternNewMexicoandwesternSouthDakotaThe

presentpaperisareportonsixtreeholespeciesbe
longingtothegeneraAedesandAnopheles

Theirknowndistributionbasedonpublishedrec
ordsandourowndataareshowninFig1

Allcollectionslistedinthispaperweremadeby
theauthorsunlessotherwiseindicatedMostcollec
tionsarenewdistributionalrecordsSomerecords
arefrompreviouslyreportedlocalitiesbutarein
cludedbecausethedateofthecollectionisconsidered
significantUnlessnotedotherwiseallcollections
werelarvalfromwhichassociatedadultswerereared

SPECIESREPORTS

AedeshendersoniCOCKERELL

ThisspecieswasoriginallydescribedbyCockerell
1918fromadultfemalescollectedatBoxElder
CreekWyomingHeconsidereditavarietyofAedes
triseriatusSaydifferingfromthatspeciesinhaving
largeramountsofsilveryscalesonthedorsumof
thethoraxBreland1960elevatedhendersonito
fullspeciesrankonthebasisofadditionaldistinctive
differencesinlarvalcharactersPublishedrecordsof
thisspeciesforthewesternUnitedStatespriorto
1960refertoAedestriseriatusTheseincludeDyar
1917onerecordwesternMontanaJenkinsand
Carpenter1946oneadditionalrecordeastern
MontanaHarmston1949fourrecordseastern
ColoradoHarmstonandRees1946onerecord
southwestIdahoReesandHarmston1948two
recordscentralWyomingWehaveexaminedthe
IdahoandWyomingandsomeoftheColoradospeci
mensTheyarealldistinctivelyhendersoni

Publishedrecordsreferredtoashendersoniare
BrelandopcitBoulderColoradoHarmston
1962sixrecordsnortheasternColoradoNielsen
etal1963threerecordseasternColoradoone
recordeachIdahoandWyoming

Theserecordsindicatedawidelyscatteredbut
sparsedistributionforhendersoni

Duringthesummersof196419651966wecol
lectedintensivelyintheintermountainstatesAedes
hendersoniwasfoundtobeverywidelydistributed
Thespecieswaspresentalongeverytributaryofthe
MissouriRiverdrainagesystemcollectedinMon
tanaWyomingandwesternSouthDakotaThesame
situationappearstobethecaseineasternColorado
Thespeciesispresentwestofthecontinentaldivide
inwesternMontanawhereithasbeenfoundonly
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Figure1Knowndistributionofsixtreeholespecies
occurringintheinlandwesternUnitedStates
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alongtheBitterrootRiverbetweenHamiltonand
MissoulaandatNampaIdahointheSnakeRiver
drainageIntheformerlocalityitiscommonand
oftenassociatedwithAedessierrensisInthelatter
regionthespeciesappearstoberareWehavein
tensivelycollectedtheSnakeRiverdrainageinIdaho
andwesternWyomingbuthavebeenunabletofind
additionalrecordsofhendersoniWehavebeenun
abletofindthisspeciesintheColoradoRiverdrain
ageofwesternColoradoandUtahDespitean
abundanceofsuitabletreeholehabitatsalongthis
drainagenotreeholespecieswerefounduntilAedes
varipalpusappearedalongsomeColoradoRivertribu
tariesinextremesouthernUtahSeebelow

Virtuallyallofourcollectionsofhendersoniwere
incottonwoodsincloseproximitytoriversOnecol
lectioninSouthDakotawasmadeinanelmtreehole

WevisitedthetypelocalityBoxElderCreekin
Wyomingandfoundhendersonilarvaefromwhich
werearedadults

NoAedestriseriatuswerefoundinanyofour
collectionsBothspeciesareknowntooccurto
getherinTexasBrelandopcitandinthemid
westHedeen1963Ourdatasupportsthebeliefof
Brelandthathendersoniisaspeciesofthearidwest
andtriseriatusisaneasternandsoutheasternspecies
Theactualextentoftheoverlapintherangesof
thesetwospeciesmuststillbedetermined

Althoughhendersoniiscommoninmanypartsof
thewesternUnitedStateswedonotbelievethe
speciestobeofpestimportanceexceptinrestricted
areasWecollectedbitingfemalesinanumberof
localitiesbutusuallythefemaleswereshybiters
andeasilydisturbedInonlyonelocalityJamesKipp
StateParkincentralMontanadidweobservebiting
femalesinappreciablenumbersHereduringthe
collectionperiodfrom400630pmfemaleswere
abundantandreadilyattackedBitingwasmostse
vereafter600pmTemperaturesrangedfrom75
78FAtthislocalitywefoundadrytreecavity
containingafemalewhitefooteddeermouseper
omyscusspwithseveralyoungAconsiderable
numberofengorgedhendersonifemaleswereresting
inthiscavityapparentlyhavingrceentlyfedupon
themice

Thedevelopmentofhendersonilarvaeappearsto
bequiterapidFirstinstarlarvaecollectedintree
holesshortlyafteraheavyrainwererearedtoadults
withintwoweeksatlaboratorytemperatureswhich
rangedbetween7075FScrapingsfromdrytree
holesoftencontainedeggswhichhatchedimme
diatelywhenfloodedwithdistilledwaterThelarvae
wererearedtoadultsinfromtwotothreeweeksat
thesametemperaturesasnotedaboveNotalleggs
hatchatthefirstfloodingScrapingswhichhadpro
ducedlarvaewhenfirstfloodedweredriedoutand
refloodedEggsfrequentlyhatchedbutalwaysin
muchsmallernumbersWewereunabletogetany
additionalhatchingswithathirdflooding

COLLECTIONRECORDS
COLORADO PuebloCoVinelandArkansas

RiverIX466LimeStCharlesRiverIX186615
miSoPuebloTribStCharlesRiverIX1866

MONTANABlaineCoZurickVIII1564A4
CusterCoMilesCity2371VIII1664FergusCo
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JamesKippStatePk2450VIII1564A9L
GarfieldCoJordan2700VIII1664MissoulaCo
Lolo3300VIII565ParkCoClydeParkVIII20
1919A9AMailPetroleumCoHwy20Mussel
ShellRiver2600VIII1664RavalliCoHamilton
3520VIII565RosebudCoForsyth2650VIII
1664

NEWMEXICOUnionCo21miNoClayton
NoCanadianRiverIX766

SOUTHDAKOTAButteCoBelleFourcheVII
1366A9LCusterCoHwy79LameJohnsonCr
3500VII1466A9LFallRiverCoHwy18385
CheyenneRiver3100VII1466

WYOMINGBighornCo3miSoManderson
3900VII1266ConverseCoBoxElderCreek
TypeLocality17miWDouglas5025VII1566
OrinJct4700VII1566CrookCoDevilsTower
VII1366Moorcroft4200VII1366FremontCo
1miELander5357VII1266Riverton5100
VII1266GoshenCoLingle4165VII1566Raw
hideCr14miSoJayEm4425VII1566Natrona
Co5miECasper5150VII1566NiobraraCo
CheyenneRiverHwy853700VII1466Old
WomanCrHwy853700VII1466PlatteCo
Guernsey4354VII1566

AedesmonticolaBELKINANDMCDONALD
ThisspecieswasdescribedbyBelkinandMc

Donald1957frommaterialcollectedinMadera
CanyonSantaCruzCountyintheSantaRitaMoun
tainsofsouthernArizonaRecordswerealsogiven
forCochiseGrahamandPimaCounties

Wehavefoundthespeciestobewidelydistributed
overthesouthernhalfofthestateeastofPrescott

Wehavetakenlarvaemostofteninrotcavitiesin
theArizonasycamorebutcollectionsalsoweremade
incottonwoodsandliveoak

Thespecieshasbeencollectedinpureculturesand
associatedwithAedesmuelleriAnophelesbarberi
OrthopodomyiakummiandOrthopodomyiasignifera

Aedesmonticolaapparentlyiscapableofover
winteringinthelarvalstageFourthinstarlarvae
werecollectedinlateDecemberbothinAravaipa
CanyonPinalCountyandinthetypelocality
MaderaCanyonintheSantaRitaMountainsInboth
localitiesthelarvaewereassociatedwithAnopheles
barberiandOrthopodomyiaspeciesinMaderaCan
yonthespecieswaskummiinAravaipaCanyonan
otherspeciesprobablysignifera

ScrapingsfromatreeholeinAravaipaCanyon
werefloodedand1stinstarlarvaeofmonticola
hatchedshortlyafterimmersionAtlaboratorytem
peraturesof6570Fthefirstadultsemerged23days
later

Nobitingadultswerecollectedinanyofthe
followinglocalities

COLLECTIONRECORDS

ARIZONACoconinoCoSedonaOakCrCan
yon4240III1966GilaCoGlobe3541III2266
NavajoCoMortensenWash14miWShowLow
6300VIII1466PimaCoMaderaCanyonRec
Area4800XII2666PinalCoAravaipaCanyon
11miEHwy772600XII2166YavapaiCoOak
CratChavezCrossingCampground3975III2066
Prescott5150III1966WetBeaverCrnearRim
rock3700III2066



AedesmuelleriDYAR

Thelarvaofthisspecieswasunknownuntilde
scribedbyMcDonald1957fromtreeholematerial
collectedinMaderaCanyonintheSantaRitaMoun
tainsofsouthernArizonaMcDonaldsummarized
theknowndistributionwhichincludedthreeMexican
localitiesandfourscatteredlocalitiesinArizona

AnadditionalrecordwasreportedfromBrewster
CountyTexasbyBreland 1958

Wenowreportfouradditionalrecordsfromthe
easternpartofcentralArizonaAllofourlarvaewere
takenintreeholesinnarrowleafcottonwoodsThe

specieswastakeninpurecultureandassociatedwith
AedesmanticolaandOrthopodomyiaspprobably
signifera

BasedonavailableArizonarecordsthespecies
seemstopreferthehigherelevationsAllofthe
NavajoCountyrecordsweretakenalongtheMogol
lonRimNobitingadultswerecollected

COLLECTIONRECORDS

ARIZONAApacheCoEager7100VIII1566
NavajoCo2miEBlackCanyonLake7000VIII
14CottonwoodWash2miWClaySprings
6300VIII1466MortensenWash14miWShow
Low6300VIII1566

AedessierrensisLuDLow
Mostoftheliteraturepriorto1957referstothis

PacificCoastorWesternTreeHolespeciesasAedes
varipalpus CoqBelkinandMcDonald1956re
portedthatthetypematerialofvaripalpuswasthat
ofaspeciesdistinctfromthePacificCoastspecies
Thenamesierrensiswasavailableasthisnamehad

beengivenbyLudlowtomaterialwhichhehad
describedfromCaliforniain1905Ludlowstype
materialwasdeterminedtobethesameaspopula
tionsreferredtoasthePacificCoastTreeHolemos

quito
Thetruevaripalpusnowappearstoberestricted

tonorthernArizonaandsouthernUtah

Aedessierrensisiswidelydistributedandcom
moninCaliforniaOregonandWashingtonPeyton
1956reportedthatthePacificCoastTreeHole
mosquitowasknownfrom45recordsinCalifornia
14recordsinOregonand10recordsinWashington
Inotherlocalitiesthespeciesisfarlesscommon
Stageetal1952indicatedasinglerecordfrom
ValleyCountyIdahoChapman1961reported
sierrensisfromfourlocalitiesineasternNevadaCar

penter1962reportedthisspeciesfromnorthern
IdahoandNielsenetalopcitcollectedsierrensis
intwolocalitiesinFlatheadCountyMontana

Duringourstudywefoundadditionalrecordsof
sierrensisinsouthwesternMontanacentralIdaho
andnorthernUtahTheMontanaandIdahorecords

arepartofwhatwebelievewillbeacontinuous
distributionalpatternthroughthenorthwesttothe
PacificCoastTheUtahrecordshoweverareover
250airlinemilesfromthenearestIdahorecordsand

despiteintensivecollectingwehavefoundnoevi
denceofthisspeciesoccurringinbetweenthesetwo
areasTheUtahmaterialthenappearstorepresent
eitheranaccidentalintroductionorarelictpopula
tionTheUtahcollectionsarerestrictedtocotton
woodsinasmallsectionoftheWeberRivercover
ingadistanceoflessthanfivemileswiththegreat

majorityofproductivetreeholesoccurringatRiver
daleinagroveofcottonwoodscoveringanareaof
onlyafewacresDirectlyadjacenttothisgroveisa
largerailroadyardwithmuchfreighttrafficfromthe
PacificCoastTheseconditionssupportedthepossi
bilityofanaccidentalintroductionfromareaswhere
sierrensisisabundant

Forthepasttwoyearswehavecontinuedtovisit
theRiverdaleareaatleasttwicemonthlyandhave
madeadetailedstudyofthesierrensispopulation
Duringthewinterof196566activelarvaewere
presentuntilthefirstpartofFebruaryLivinglarvae
inallinstarswereoftenrecoveredinwaterunderice

anddidnotdisappearuntilthewaterintheholes
frozesolidLarvaeappearedagainassoonasthe
wintericemeltedThisoccurredinmidMarchThus
thisspeciesappearstobeverywelladaptedtothe
severewintersthatregularlyoccurinthislocality
Aedessierrensisisgenerallyregardedasasevere
biteronthePacificCoastandoftenisofpestimport
anceTheUtahpopulationdoesnotappearstrongly
inclinedtotakehumanbloodThestudyareacon
tainsatleastadozenproductivetreeholesincluding
alargeholeatthebaseofonecottonwoodwhich
usuallyharborsseveralhundredlarvaeatalltimes
duringthewarmerseasonsoftheyearDespitethis
concentratedpopulationwehaverarelycollected
bitingadultsdespiterepeatedvisitsatalltimesof
thedayandunderthemostfavorableconditions

Itisouropinionnowthatitismostlikelythat
theRiverdalematerialrepresentsawelladaptedre
lictpopulationMorphologicallyhoweverwehave
beenunabletofindanysignificantdifferencesbe
tweentheUtahmaterialandtheotherinlandpopula
tionsinIdahoandMontanaorbetweenanyofthese
populationsandcomparativematerialfromthePa
cificCoastFurtherstudywillberequiredtodeter
mineiftheUtahpopulationissubspecificallyorspe
cificallydistinct

COLLECTIONRECORDS

IDAHOCusterCo10miNoChallis5200
VIII465LemhiCo1miSoNorthFork3900
VIII465AL

MONTANAMissoulaCoLolo3300VIII565
RavalliCoHamilton3520VIII1364VIII565

UTAHWeberCoRiverdale4300IV1665
Uintah4400IV2866

AedesvaripalpusCoq
ThetruevaripalpuswasdescribedbyCoquillett

1902fromasinglefemalecollectedatWilliams
innorthernArizonaSincethattimemostofthepub
lishedreferencestothisspecieshavebeeninerror
andhavereferredeithertosierrensisfromthePacific
CoastormonticolafromsouthernArizonaTheonly
validrecordsapparentlyarefromtwolocalitiesin
northwesternArizona BelkinandMcDonaldop
citandonelocalityinsouthernUtahNielsenand
Rees1959Thetruevaripalpusappearstobethe
rarestandmostrestrictedindistributionofallof

thespeciesinthevaripalpuscomplexWehavemade
intensivecollectionsthroughoutUtahbuthavefound
thespeciesrestrictedtotheextremesouthernpartof
thestateFournewlocalitiesinsouthernUtahare

reportedhereallintheColoradodrainageCollec
tionsinUtahhavebeentakenfromtreeholesin
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FremontscottonwoodsandwillowsLarvaeappar
entlysurvivethewinterinthesouthernUtahlocali
tiesLarvaeofallinstarshavebeencollectedinlate
DecemberinsitesIN freezingtemperaturesnever
persistlongenoughtofreezethetreeholessolidly

Bitingadultshavebeencollectedinmostofthe
followinglocalities

COLLECTIONRECORDS

UTAHKaneCoCottonwoodCan5000V22
66X2166Orderville5460V765XI1265X22
66WashingtonCoBeaverDamWash4350X23
66ZionNatlPk3950XI1365Leeds2750
IV2365XII3165I1I1766XII3066

AnophelesbarberiCoq
Althoughthisspeciesiscommonintheeastern

halfoftheUnitedStatesitisknownonlyfrom
ArizonainthewesternhalfItwasfirstreportedby
Richardetal1956fromSantaCruzCounty
Rigbyetal1963alsoreportedthespeciesfrom
thesamecounty

Wehavefoundthespeciestobewidelydistributed
overthesouthernhalfofArizonaeastofWickenburg

Thespeciesisknowntooverwinterinthelarval
stage CarpenterandLaCasseopcitWehave
foundlarvaeofallinstarsinseverallocalitiesinlate

DecembercollectionsAtWickenburginseverallarge
willowtreeholeshundredsofbarberilarvaewere
presentduringthelastweekofDecemberin1965
and1966Thewatertemperaturesbothyearswere
bteween4649FWhenbroughtintothelaboratory
attemperaturesof6570Fadultsstartedemerging
inthreetofourweeksNobitingadultswerecollected

COLLECTIONRECORDS

ARIZONACochiseCoChiricahuaNationalMon
umentMonumentHqs5300XII2466Coronado
NatlMemorial5200XII25665miWCoronado
NatlMemorial5600XII2566MaricopaCoHas
sayampaRiver5miSoWickenburg1800XII29
65III1866XII1966PimaCoMaderaCanyon
RecArea4800XI12666PinalCoAravaipaCan
yon11miEHwy772600XII2166YavapaiCo
BeaverCrCampgroundnearRimrock3680III
2066OakCrChavezCrossingCampground3975
I1I2066Prescott5150III1966
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EFFECTOFTEMPERATUREANDRELATIVE

HUMIDITYONHATCHINGOFEGGSANDON

LONGEVITYOFADULTSOFAVEXANS

MEIGEN
RABRUSTANDRACOSTELLO

DepartmentofEntomology
UniversityofManitobaWinnipegCanada

ABSTRACT

LaboratorytestsonhatchingeggsofAedesvexans
showedthathighertemperatureswererequiredto
hatcheggsofAvexansthaneggsofAabserratus
Aedesvexansisamultivoltinespeciesandappears
aboutthemiddleofJuneinManitobawhileA
abserratusaunivoltinespeciesappearsnearthe
endofMayInthelaboratoryahatchof50was
obtainedinAabserratusat10Cwhilethesameper
centagehatchoccurredinAvexansat20CEggs
hadbeenstoredat4Candplaceddirectlyinto
hatchingvialsatdifferenttemperaturesrangingfrom
220C

InAvexansthesurvivalofembryoswasmuch
greaterwheneggswerestoredfor5monthsat4C
thanwhentheywerestoredfor5monthsat20C
Hatchingofviableeggswasalsogreaterwheneggs
werestoredat4C



EggsofAvexanswereabletowithstandlower
relativehumiditieswhentheywerestoredat4C
thanwhentheywerestoredat15or20CAt4C
and20RHapproximately50oftheeggssurvived
for3weeksat20Cand20RHnoeggssurvived
formorethanoneday

LaboratoryexperimentsonadultsofAvexans
showedthatadultswerenotadverselyaffectedbya
widerangeofrelativehumiditiesprovidedtheywere
giveneitherwaterorhoneytodrinkFemaleslived
from34weeksandmalesfrom1014daysonthe
averageGivennoliquidtodrinkadultssurvivedfor
onlyonetotwodaysTemperaturesof12Cand21C
werebothsuitableformaintainingadultsbutno
adultssurvivedatemperatureof4Cformorethan
oneday

RELATIONSHIPSBETWEENHOSTATTACK
RATESANDCOBAITEDMALAISE

TRAPCATCHESOFCERTAIN

SYMPHOROMYIASPECIES

JRANDERSONANDWOLKOWSKI

UniversityofCalifornia
DivisionofParasitologyBerkeleyCalif

AND

JBHoY
USDAARSENTFresnoCalif

ABSTRACT

FiveMalaisetrapswithinacrossshapedgridand
anothertraplocatedonehalfmileawayandneara
groupofpennedsemitamedeerwereoperatedin
MendocinoCountyfor20consecutivedaysbeginning
May271966On13ofthesedayshostseekingfemales
wereseenfeedingondeerbyanobserverrecordingthe
numberoffliesfeedingonseveraldeerat10minute
intervalsfrom0800to1700PSTDuringthesame
hoursonthese13daysthesixtrapscaptured3570
Ssackeniand2353membersoftheSpachyceras
complex

COemissionrates about2000mlminutewere
determinedbytheendofthedayweightlossesof
styrofoamicechestsstockedwith15poundsofdryice
perdayTherewasnosignificantdifferenceinCO
emissionlevelsbetweentrapsitesongivendaysbut
therewasgreatvariationinthenumberoffliescap
turedatdifferentsitesThecorrelationbetweentrap
catchesinthegridandthenumbersofSsackeni
observedathostswas068005P001thatfor
theSpachycerascomplexwas0880001P Cor

relationsbetweenflycatchesinthelonetrapnear
penneddeerandthenumbersoffemalesobserved
ondeerwere073001P0001forSsackeniand
0830001PfortheSpachycerascomplex

Thesehighcorrelationsandthealmostidentical
correspondencebetweendailyfluctuationsinthetotal
numbersoffliesfeedingonhostsandthosecaughtin
trapsindicatethattrapcatchesareassensitiveto
changesinthedaytodayfeedingpopulationsasare
observationsonhostsTheabovecorrelationsalsoin
dicatethatthetrapswerecatchingthesamephysi
ologicallydefinedportionofthepopulationaswere
beingattractedtohostsTheseresultsshowthatitis
possibletoeliminatethemanymanhoursnecessarily

involvedindirecthostobservationsandyetpermitone
byuseofCObaitedMalaisetrapstoobtaincom
parabledataonfactorsinfluencingattackratesfeed
ingcyclesparityratesetcascouldbeobtainedby
constantobservationandcollectionoffliesfromhosts

RELATIONSHIPSBETWEENHOSTATTACK
RATESANDCOBAITEDMALAISETRAP

CATCHESOFCERTAINTABANIDSPECIES

WOLKOWSKIANDJRANDERSON
UniversityofCalifornia

DivisionofParasitologyBerkeleyCalif
AND

JBHoY
USDAARSENTFresnoCalif

ABSTRACT

ThesameCObaitedMalaisetrapsmentionedin
thepreviousabstractcaptured1100specimensof14
speciesofTabanidaefromMay27toJune151966
AlltrappingwasconductedattheUniversityofCali
forniaHoplandFieldStationlocatedinthefoothills
oftheRussianRiverValleyinMendocineCounty
Trapcatcheswerecollectedat11001400and1700
eachdayandhourlyweatherdatawereobtainedfrom
thenearestfieldstationweatherstation

Seventyeightpercentofthetotaltrapcatcheswere
composedoffourspeciesSilviusnotatusTabanus
similisTkesseliandApatolestescomastesindecreas
ingorderAirtemperaturesgreatlyinfluencedthe
numbersoffliescaughtintrapsTheminimumhost
seekingactivitythresholdwasapproximately70F
whereas8089Fappearedtobetheoptimumhost
seekingtemperaturerangeforallbutafewspecies
CObaitedMalaisetrapscaughtsignificantlygreater
numbersoffliesthanunbaitedtrapsUnliketheresults
fortheSymphoromyiaspeciesmanymoretabanids
werecapturedintheCObaitedtrapsthanwereob
servedondeerTrapcatchesthereforerevealedthat
moretabanidswerepresentintheareathanindicated
bythenumbersfeedingondeerTheseresultssuggest
thatthetabanidsarelesshostspecificthantheSym
phoromyiaspeciescapturedandthatCObaitedtraps
maybemoreefficientincapturinghematophagous
tabanidsthanincatchingsimilarrhagionidsHowever
furtherstudiesareneededbeforesuchsuggestionscan
beadvancedasconclusions

COMPARATIVEOVIPOSITIONSELECTION

PREFERENCEBYAEDESDORSALISAND
AEDESNIGROMACULISTOTHREE

INORGANICSALTSINTHELABORATORY

JAMESJPETERSEN
EntomologyResearchDivision
USDALakeCharlesLouisiana

AND

DONMREES

UniversityofUtahSaltLakeCity
ABSTRACT

Theeffectsofthreeinorganicsaltsonoviposition
selectionpreferenceandegghatchingofAdorsalis
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andAnigromaculisinUtahwerestudiedBothspecies
exhibitedselectivepreferencestoincreasingconcen
trationsofsodiumchlorideandcalciumchloridewith

Anigromaculismoreselectiveforthelowerconcen
trationsofbothsaltsSelectivepreferenceswerenot
evidenttoanyextentwhenusingpotassiumchloride
asaselectingfactorManyoftheeggsofbothspecies
whenlaidonthehighersaltconcentrationsfailed
toundergothenormaldarkeningprocessTheeggs
ofAdorsalisweremoreresistanttothiseffectthan
werethoseofAnigromaculisWhenallowedto
ovipositonsoilsmoistenedwitharangeofsodium
chlorideconcentrationstheeggsofAdorsaliswere
observedtohatchonconcentrationsashighas41
NaCIwhiletheeggsofAnigromaculiswerenot
observedtohatchonconcentrationsabove165NaCL
Bothovipositionselectivepreferenceandenviron
mentaleffectsuponthenewlylaideggsappearto
beimportantfactorsinlimitingthelarvalhabitatsof
thesetwomosquitospecies

THEANOPHELESCELLIALEUCOSPHYRUS
DONITZ1901GROUPINTHAILAND

JOHNESCANLON
DepartmentofEntomology

WalterReedArmyInstituteofResearchWRAIR

and

ELPEYTONANDDJGouLD
USArmyMedicalComponent

SoutheastAsiaTreatyOrganizationBangkokThailand
SoutheastAsiaMosquitoProjectSEAMP

WashingtonDC

INTRODUCTION

EditorsNoteThispaperisContributionNo164fromthe
ArmyResearchPrograminmalaria

ThedistributionofmembersoftheAnopheles
leucosphyrusgroupwasdiscussedindetailbyReid
1949andbyColless19561957Theseauthors
dealtchieflywiththeformsfoundontheMalayan
PeninsulaandinBorneobutCollessincludeddistri
butionrecordsforallknownmembersofthegroup
ThismaterialwaslatersummarizedbyChow1961
inamimeographedpublicationoftheWorldHealth
Organizationforusebyworkersinthepublichealth
fieldprimarilybecauseoftherapidlygrowingnum
berofobservationsthatonememberofthegroup
AbbalabacensisBaisasisanimportantmalaria
vectorinmanyareasofSoutheastAsiaExtensive
observationsonbbalabacensisinThailandwere
reportedbyScanlonandSandhinand1965who
notedthatrecordsoftheRoyalThaiMinistryof
PublicHealthindicatedthattwoothermembersof

thegroupbalabacensisintrolatusCollessandriparis
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macarthuriCollesshadbeenfoundinsouthernThai
landneartheMalayanborderSpecimensofthese
werenotavailableatthetimebutadditionalcollec
tionsbymembersoftheDepartmentofMedical
EntomologyUSArmyMedicalComponentSouth
eastAsiaTreatyOrganization SEATOhaveshed
furtherlightonthedistributionofmembersofthe
leucosphyrusgroupinThailandparticularlyinthe
MalayanborderareaThetermMalayaisusedhere
torefertothepeninsularportionofthecountrynow
knownasMalaysiaThelargerpoliticalentityof
MalaysiaalsoincludestheterritoriesofSabahBrunei
andSarawakontheislandofBorneo

InterestinAbalabacensisandothermembersof

theleucosphyrusgrouphasalsobeenheightenedby
theemergenceofstrainsofPlasmodiumfalciparum
whichexhibitvaryingdegreesofresistancetotreat
mentbythemostcommonlyusedsyntheticanti
malarialdrugsInmanyoftheareasofSEAsiawhere
thisphenomenonhasbeenobservedbalabacensisis
themostimportantvectorInadditionseveralmem
bersoftheleucosphyrusgrouphavebeenimplicated
asnaturalorlaboratoryvectorsofsimianmalaria
parasitesandrecentlyChinetal1965reported
onanaturallyacquiredhumaninfectionwiththe
simianparasitePknowlesiinajungleareaof
Malaya

Thespeciesdiscussedherearemembersofthe
SeriesNeomyzomyiaChristophersofthesubgenus
CelliaTheobaldTwootherNeomyzomyiaspecies
areknownfromThailandAkochiD6nitzandA
tessellatusTheobaldThemembersoftheleucosphy
rusgrouparealleasilyrecognizedbythepresence
ofabroadwhitebandcoveringtheapexofthehind
tibiaandthebaseofthefirsthindtarsomereNo
otherAnophelesspeciesinSEAsiaexhibitthischar
acterIdentificationofspeciesandotherformswithin
thegroupisfarmoredifficultAfulldiscussionof
relationshipswithinthegroupandtheprobableevo
lutionaryrelationshipsamongtheformsmaybefound
inColless1956 Thespeciesoftheleucosphyrus
groupmayberegardedasaseriesofsiblingspecies
inthesenseofMayretal1953inwhichmorphologi
caldistinctionsareperhapssomewhatmorereadily
madethanisthecasewithmembersoftheAnopheles
hyrcanusPallasspeciesgroupinsoutheastAsia

Unlessotherwisestatedallofthespecimensdis
cussedinthisreviewareinthecollectionsofthe
UnitedStatesNationalMuseum

AnophelesbalabacensisbalabacensisBAISAS1936

Thisisbyfarthemostabundantandwidelydis
tributedmemberofthegroupinThailandScanlon
andSandhinand1965notedthatithadbeenre
portedfrommanylocalitiesinthecountryandcon
tinuedcollectionbySEATOandThaiMinistryof
HealthpersonnelhasreinforcedthisimpressionAb
balabacensisissomewhatsecretiveinitshabitsas
regardsadultrestingandlarvalhabitatandittends
tobespottyindistributioneveninwhatappeartobe
suitableareasFurthermorethefemalesusuallyfeed
lateatnightandtheymaybemissedunlessnight
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longcollectionsaremadeHoweverthegeneralstate
mentofScanlonandSandhinandappearstoholdtrue
thatonemayexpecttofindbbalabacensisinany
placeinThailandnorthofthemostsouthernProv
inceswhereforestedhillsormountainsarefound
Theareainfigure1indicatedasforestedmaybe
takenasareasonablyaccurateguidetothedistribu
tionofthenominateformofbalabacensisinThailand

Theverylargepopulationsofbbalabacensisre
portedbyScanlonandSandhinand1965forChol
buriProvincein1964havenotbeenencountered
elsewhereinThailandNorhavesuchlargenumbers
beenfoundagaininCholburiThesiteofthe1964
studieshasbeenfurtherdeforestedandhasreceived
severalheavyDDTtreatmentsanditisassumed
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Figure2 SitesinSouthernTailandandNorthern

MalayafromwhichspeciesoftheAnophelesleucos
phyrusgrouphavebeenexamined

balabacensis

inlrolalus

hacker

riparis

pujufenss
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thatthesefactorscombinedtoreducethepopulation
Itdoesnotappearhoweverthatverylargepopula
tionsofAbalabacensisarerequiredtosustainma
lariatransmissioninforestedareasIn1965and1966

smallteamsfromSEATOWRAIRandcooperating
agenciesconductedstudiesonforestAnophelesinthe
PakThongChaiDistrictinNakornRatchisima
Provinceapproximately100milesnortheastofBang
kokInthe1966experimentsapproximately6per
centoftheAbalabacensisfemalesexaminedwere
carryingsporozoitesDuringeachyeartwomembers
oftheteamssustainedfalciparummalariaattacks
despiteprophylaxiswhileintheareaorshortly

afterleavingitOnestrikingfeatureofeachofthese
experienceswasthesmallnumberofbalabacensis



capturedapproximately13permanpernight
andthecompleteoralmostcompleteabsenceofother
AnophelesbitingmanatthetimeItwouldappear
thatbalabacensisisanextremelyefficientmalaria
vectorunderthesecircumstancesSimilarhighsporo
zoiteandmalariaattackrateshavebeenreportedby
SEATOandThaiMinistryofHealthinvestigatorsin
otherareasofThailandbutusuallyotherknownor
suspectedvectorsespeciallyAminimuswerealso
presentintheareasstudied

Additionalcollectionsofadultsandimmature
stageshavebeenmadebySEATOpersonnelinmany
areasofThailandfromnearsealeveltoashighas
4800feetonamountainneartheCambodianborder
Larvaehavebeenfoundinmanysmallwatercollec
tionsundershadeElephantfootprintsappeartobe
afavoredhabitatbutanywaterholdingdepression
inthesoilisapotentialbreedingsiteprovidedit
receivessufficientshadeWithveryfewexceptions
howeverthelarvalhabitatsseenhavebeenshallow
temporarypoolsthatarefrequentlyfreshenedbyrain
Thespecieshasnotbeenfoundingrassypoolsorin
largersemipermanentpoolswithoneexceptiondis
cussedbelowThisformdoesnotoccurasfrequently
inrockpoolsassomeoftheotherformsinthegroup
ScanlonandSandhinand1965describedanunusual
larvalsiteinsapphirepitsinsoutheasternThailand
andcollectionsin1965and1966confirmedthecon
tinuedhighlarvalproductioninthisniche

Thefemalesareprimarilyexophilicalthoughthey
enterfairlyopenshelterstofeedSmallnumberswere
collectedinSeptember1966atPakThongChaiina
Landroverinwhichafourmancollectingteamhad
takenshelterfromextremelyheavyrainsFemales
beganenteringthevehicleatapproximately11pm
apparentlyhavingflownthroughtherainfromthe
surroundingjungleThislatenightfeedingpattern
wasobservedinmostcollectingsitesinThailand
butSEATOpersonnelhaveoccasionallyfoundlocal
populationswherethefemalescametohumanbait
muchearlierintheeveningAttimesthisearlyfeeding
patternwasverystrikingandsimilarpatternshave
beenreportedfromseveralareasinVietnamNoreason
forthisdifferenceinfeedingandactivitypatternhas
beendetectedasyet

Anophelesbalabacensisisknowntofeedreadily
onmonkeysinThailand ScanlonandSandhinand
1965andinCambodiaEylesetal1964Eyles
andhiscoworkersfailedtoinfectanyofseven
rhesusmonkeysinoculatedwithsporozoitesofbala
bacensisorigininCambodiaCheongetal1965
laterreportedtheisolationofPlasmodiumcynomolgi
andPinuifrombalabacensiscollectedinPerlis
MalayaneartheThailandborderRecentlyGould
etal1966infectedsplenectomizedgibbonsHulo
bateslarinThailandbyinoculationoftriturated
balabacensiswhichhadbeenpermittedtofeedon
humanPlasmodiumfalciparumpatientssometwo
weeksearlierThepossibilityexiststhatbalabacensis
isalsoanaturalvectorofsimianmalariainThailand
butmuchadditionalworkwillbeneededtoestablish

thepointItisanexcellentlaboratoryvectorofsev
eralspeciesofhumanandsimianmalariaCoatney
1966

Severalhundredadultsandanequalnumberof
immaturespecimenswereexaminedduringthisre
viewNoattemptwillbemadetolistthesebutafew
localitiesinthefarsouthernpartofThailandare
indicatedinfigure2ThelocalityinnorthernMalaya
indicatedforbalabacensisistheapproximatesite
whereBritishCommonwealthtroopsencountered
drugresistantfalciparummalariain1963Montgom
eryandEyles1963andwhereCheongetal1965
isolatedsimianparasitesThereisnodoubtthatthe
specimensofbalabacensisreportedfromthatarea
werethenominatesubspeciesastheywereidentified
byworkerswhowereveryfamiliarwithbalabacensis
andintrolatusThisnorthwesterncornerofMalaysia
pobablymarksthesouthernmostextensionofthe
rangeofbalabacensisontheMalayanpeninsula

AnophelesbalabacensisintrolatusCOLLESS1957
Colless1957assignedthisnametotheform

whichhehadpreviouslycalledAleucosphyrus
KepongFormAtthattimebintrolatuswasknown
onlyfromthevicinityofthetypelocalityinMalaya
Subsequentlyithasbeenreportedfrommanyareas
ofMalayaapparentlyneverinlargenumbersWar
renetal1963ItwasfirstfoundinsouthernThai
landbycollectorsoftheRoyalThaiMinistryof
PublicHealthin1960or1961accordingtounpub
lishedreportsLocalitiesfromwhichSEATOcol
lectorshavereportedAbintrolatusareindicatedin
figure2ExtensivecollectionselsewhereinThailand
failedtoyieldthespeciesexceptforasinglemale
withassociatedlarvalandpupalskinscollectedin
RanongProvinceabove10Nlatitudewhichis
tentativelyidentifiedasbintrolatusAsidefromthis
singlespecimenallofthebintrolatuscollected
werefromthatportionofThailandsouthofapproxi
mately8NlatitudeFromtherelativelyfewcollec
tionsathanditappearsthatthenominatesubspecies
mayextendfarthersouthonthewestsideofthe
MalayanPeninsulawhilebintrolatusextendsfarther
northontheeasternsideSeveralcollectionsfromthe
WaengDistrictofNarathiwatProvinceincluded
adultswhichcouldnotbeplacedineithersubspecies
withconfidenceMostspecimensforwhichassociated
larvalandpupalskinswereavailablewereidentified
asbintrolatusbutasignificantpercentagewere
intermediateThesecollectionsappearedtofitthe
criteriaofanintermediatepopulationasoutlinedby
Mayretal1953andlendfurtherweighttoCol
lesss1957decisiontoregardintrolatusasasub
speciesofbalabacensisAdditionalcollectingwillbe
neededtodefinepreciselythelineofdemarcationof
thetwosubspeciesThisisamatterofsomepractical
interestsinceintrolatushasneverbeenimplicated
asavectorofhumanmalaria

NoneofthespecimenscollectedinThailandby
SEATOwerefromhumanoranimalbitingcollec
tionsbutWhartonetal1964indicatethatbintro
latusisattractedtohumanandmonkeybaitinMalaya
Twospeciesofsimianmalariaparasiteshavebeen
isolatedfrombintrolatusinMalayaPcynomolgiand
PfieldiWhartonetal1964

Immaturestageswerecollectedfromthesame
generaltypesofhabitatasthenominatesubspecies
Larvaewerealsofoundanumberoftimesinthe
rockystreampoolsmorecharacteristicofAriparis
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AnopheleshackeriEDWARDS1921
ThisspecieswasdescribedfromMalayaandalso

recordedfromBorneoanddoubtfullyfromSumatra
Colless1955ThedistributioninThailandisgiven
infigure2AlloftheSEATOcollectionshavebeen
ofimmaturespecimensandthehabitsoftheadults
inThailandarenotknownInMalayamoststudies
onthespecieshavebeenconductedinthecoastal
areaswherethelarvaeandadultsarestronglytied
toaNipahpalmhabitatReidandWeitz1961
HoweverWarrenetal1964notethattheprimary
hillforestofcentralMalayawasoriginallythought
tobethehabitatofthespeciesthelarvaebeing
foundinfallenbamboostreeholesandgroundpools
IntheSEATOcollectionslarvaeweretakenfroma
treeholeneargroundlevelrockholesandground
poolsSpecimensfromThailandwerecomparedwith
othersfromcoastalareasofMalayabutnosignificant
differencesweredetected
Ahackerihasnotbeencollectedbitingmanin

ThailandandthereisevidencefromMalayaReid
andWeitz1961thatitfeedspreferentiallyonmon
keysrarelyonmanIthasbeenfoundnaturallyin
fectedwithsporozoitesratherfrequentlyinMalaya
andfivespeciesofsimianparasiteshavebeeniso
latedfromhackeriWhartonetal1964

AnophelespujutensisCOLLESS1948
Thisisanotherofthespecieswhichappearsto

reachthenorthernlimitofitsdistributioninthe
ThailandMalayanborderareaColless1955re
porteditfromBorneoMalayaandSumatraReid
andWeitz1961Warrenetal1963andWharton
etal1964gaveadditionaldataonthespeciesin
Malayainconnectionwithstudiesonsimianmalaria
ThesingleconfirmedThairecordisfromSongkhla
ProvinceFigure2Sincethislocalityissofarnorth
oftheborderandtheknowncollectionlocalitiesin
Malayaitseemsquitelikelythatitwillbeencountered
farthersouthinThailandinthefuturesubsequent
examinationofrecordsindicatesthatpujutensisalso
wascollectedonceinthelarvalstageintheWaeng
DistrictofNarathiwatProvinceReidandWeitz
1961foundthatpujutensiswasstronglyattractedto
monkeysinSelangorMalayaandshowedserological
evidenceofbitingmanWhartonetal1964reported
similarresultswithprecipitintestsNoadultswere
capturedinThailandReidandWeitz1961and
Warrenetal1963reportedsporozoitesinwild
caughtpujutensisinMalayabutthesewereprobably
ofsimianoriginThepreciseroleofpujutensisasa
vectorofsimianmalariahoweverisstillindoubt
Theserologicalevidenceoffeedingonmanshould
probablybeinterpretedwithcautionandthefailure
tocapturethespeciesinnettrapswithhumanbait
maybemorerevealingApujutensisappearstobe
fairlyrarewhereverencounteredTheThailandspeci
menswereimmaturestakenfromstreamsiderock
poolswithbbalabacensisandriparismacarthuri
SimilarsitesweredescribedbyWarrenetal1964
inMalaya

AnophelesriparismacarthuriCOLLESS1956
Colless1955describedsubspeciesmacarthurifor

theformofAnophelesriparisfoundinSarawakDif
ferencesfromthetypeformfromthePhilippines
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weremostlyofastatisticalnatureandReid1966
hasexpressedsomedoubtthattheMalayanform
deservessubspecificstatusTherearedadultsfrom
SouthernThailandwereextremelyvariableandon
adultcharactersalonewouldbedifficulttoassign
toeithersubspeciesHoweverthelarvaeandpupae
wereclosertormacarthuriandthepatternofdis
tributionofotherspeciesinthegrouplendweight
tothemaintenanceofsubspecificstatusforitAllof
theThailandspecimensweretakenintheimmature
stagesandnoobservationsweremadeontheadult
habitsTheadultsappeartobequitesecretiveas
Whartonetal1964foundthatwhilethelarvaeof
macarthuriwerethemostcommonoftheleucosphyrus
groupintheMalayanhillforestonlytwoadultswere
attractedtomonkeybaitTheystatedthatthesewere
thefirstadultsevercaptured

AccordingtoWarrenetal1963oneoftwo
adultsofArmacarthuritakenfrommonkeybait
yieldedsporozoiteswhichfailedtoinfectmonkeys
oninoculationItislikelyhoweverthatthismember
oftheleucosphyrusgroupisalsoavectorofsimian
malaria

Armacarthurilarvaeweremostcommonlytaken
fromrockholesstreamsidepoolsandanimalfoot
printsalonghillstreamsunderforestcoverThey
appearedtobeparticularlyabundantinareasnear
waterfalls

OTHERSPECIESOFTHEleucosphyrusGROUP
Duringthisstudyspecimensofmostoftheother

membersoftheleucasphyrusgroupintheUSNM
collectionwereexaminedinordertoverifytheiden
tificationoftheformsfoundinThailandThesein

cludedAleucosphyrusDonitzMalayaAeristatus
KingandBaisas1936MindanaoPhilippinesA
riparisKingandBaisas1936SamarandMindanao
PhilippinesAbalabacensisbaisasiColless1957
LuzonPhilippinesandAelegansJames1903
KarwarIndiaWiththeexceptionofthesome
whatdoubtfulstatusoftheformofriparisfoundin
Thailandnoneofthesemembersoftheleucosphyrus
groupoccurredintheThailandcollections

DISCUSSION

Anophelesbbalabacensisistheonlymemberof
theleucasphyrusgroupfoundinThailandnorthof
theareaclosetotheMalayanborderItisalsothe
onlymemberofthegroupfoundintheneighboring
countriesofmainlandSEAsianorthofMalayaThe
reasonsforthishomogeneityasopposedtothe
multiplicityofformsinSouthThailandandMa
laysiamaybefoundintherainfallpatternsinthe
respectiveareasandtheresultantdifferencesin
vegetationalcoverandhydrographyReid1950
hascommentedindetailonseveralAnophelesspe
ciesincludingAminimusTheobald1901Aan
nularisVanderWulp1884andAramsayiCovell
1927whichoccurwidelyinmainlandSEAsiabut
disappearsouthofthegeneralareaoftheThailand
MalayaborderAscanbeseeninfigure2the
mountainsinthisregionruninageneralnorthsouth
directionandtheredoesnotappeartobeanygeo
graphicalbarriertothemovementofspeciesinthe
areaAccordingtoReid1950thesamediscontinu
ityindistributionhasbeennotedinbutterfliesrep



tilesandamphibiaThesemorerecentcollections
fromThailandagainemphasizethestrengthofthis
barrierThisisamatterofsomeimportanceto
MalayasinceAbbalabacensisisthemostim
portantmalariavectorinthespeciesgroupandits
spreadsouthwardintoMalayacouldhaveserious
consequencesforthemalariaeradicationprogram
justbeginningthere

Anexaminationoftheclimatologicaldataforthe
areaOhman1965indicatesthatthe150inch
isohyetroughlyapproximatesthesouthernlimitof
AbbalabacensisReid1950alsopointsoutthat
thedistributionofrainfallwithintheyearmayalso
beextremelyimportantInMalayapropertherain
fallisdistributedfairlyevenlythroughouttheyear
withoneortwoperiodsofsomewhathigherrainfall
InmostofThailandandtheothercountriesofmain
landSEAsiathereisgenerallyadistinctsinglemon
soonperiodeachyearwithamarkedcontrastbe
tweenwetanddryseasons

Anophelesbbalabacensisseemstoextendsome
whatfurtherintoMalayaonthewesternsideofthe
peninsulathanontheeastern fig2 Ifconfirmed

byfurthercollectingintheareathisdistributionmay
beduetotheeffectoftheNovemberandDecember
rainsfromtheChinaSeawhichstriketheeastern
sideofthepeninsulabutcontributelittlerainto
thewesternsideThelatterregionhasarainfallpat
ternsimilartoareasfurthernorthinThailandwith
rainsfromMaytoSeptemberandaprolongeddry
periodfromOctobertoMay

Theborderareaisaparticularlyinterestingone
fromthestandpointofzoogeographyanddeserves
muchadditionalattentionWorkintheareaishow
eversomewhathamperedbythelackofdeveloped
roadsandtransportationparticularlyduringthe
wettertimeoftheyearPresentplansofthegovern
mentofThailandforopeningupforestedareasto
cultivationshouldmakethetasksomewhateasier
andthesettlingoflargenumbersoffarmersinpre
viouslyvirginforestmakeitallthemoreimportant
todefinethedistributionofthevariousmembersof
theleucosphyrusgroupandtheirstatusasmalaria
vectorsintheborderregion

SUMMARY

Anophelesbalabacensisbalabacensisisthemost
abundantandimportantmemberoftheAnopheles
leucosphyrusgroupinmostofThailandItisfound
predominantlyinthehillforestsandisapotentvec
torofhumanmalariaInthefarsouthernProvinces
ofThailanditisreplacedbyAbalabacensisintrola
tusandthelattersubspeciesextendssouthwardinto
MalayaInthevicinityoftheborderpopulationsofA
balabacensisoccurwhichcannotreadilybeassigned
toeithersubspeciesbutthenominatesubspeciesex
tendsslightlyintoMalayaonthewesternsideof
thepeninsula

Threeothermembersoftheleucosphyrusgroup
havenowbeenfoundintheborderareaandsome
whatnorthwardintoThailandTheseareAhackeri
ApujutensisandAriparismacarthuriTheseseem
tobeabsentaboveapproximately8Nlatitudein
Thailandprobablybecauseofthetransitionfrom
arainforestenvironmenttoamonsoonenvironment

withaprolongeddryperiodwhichoccursintherest
ofThailand

Anophelesbalabacensisbalabacensisistheonly
specieslistedwhichhasbeenimplicatedinthetrans
missionofhumanmalariaHoweverallofthespecies
probablyserveasvectorsofsimianmalariaFurther
investigationisneededonthedistributionofthe
leucosphyrusgroupintheThailandMalayaborder
areaparticularlyfromtheaspectofdeterminationof
thepreciseclimaticfactorswhichinfluencethisdis
tribution
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IntheSacramentoandSanJoaquinvalleysofCali
forniaseveralspeciesoffishthriveinahabitatcreated
bythefloodingofvasttractsoflandfor riceproduc
tionThesefieldswhicharefloodedforatleastfour
monthsduringthewarmerpartoftheyearalsopro
videconditionsfavorableformosquitobreedingAl
thoughconsiderableworkhasbeendoneonpredation
ofmosquitoesbyGambusiaafiinisandother fishin

ricefieldsandotherhabitatsmoststudieshavebeen
limitedtoobservanceoftheinteractionbetweenthe
mosquitoesandthepredatoryfishwithlittleregard
tootherorganismspresentintheenvironment The

morenotableexceptionstothisincludestudieseg
HessandTarzwell1942HarringtonandHarrington
19601961undertakeninhabitatsquiteunlike that

ofCaliforniaricefieldsThepresentstudywasthere
foredesignedtostudythericefieldenvironment and

thefoodselectionoffourofthemostcommonfishin
thisparticularhabitatItishopedthatuponcompletion
ofthisstudytheresultswillhelpdeterminewhy
greatercontrolofmosquitoesoftenisachievedusing
predatoryfishGaffinisinonerice fieldthanin

another

Incertainsituationsdeterminingtheforageratio
hasbeenusefulinanalyzingthepredatorpreyinter
actionsofmosquitoesandfishThisratioisbasedon
anumericalexpressionofonepopulationfeedingon
anotherandtakingintoaccounttheavailabilityofthe
latterandwasusedeffectivelyasacriterionindeter
miningfoodpreferenceofGafiinisinnewly im

poundedwatersoftheTennesseeValley Hessand

Tarzwell1942InInanyaquaticsituationshowever
aseriousobstacletothistypeofanalysishasbeen
theabsenceofobjectivedataonfoodavailabilityThis
pointhasbeenemphasizedbyHynes1950 andHar

ringtonandHarrington1961Inanattempt toover

comethisprobleminourricefieldmosquitoecology
studieswehaveusedaquaticlighttrapsHusbands
unpublishedmanuscripttosampleinsectpopulations

HokamaandWashino1966Sincefieldevaluations
indicatedthatthesetrapsweresuperiortootheravail
abletoolsiedippingapronnetetcforsampling
mostaquaticinsectsotherthanDipteralarvaeWash
inoandHokamaunpublishedstudies wecontinued

tousetheminourricefieldstudiesduring1966In
additionfourspeciesoffishweresampledtostudy
theirfoodselectionthroughouttheperiodthatthe
ricefieldswerefloodedWhenthestudyiscompleted
thefoodselectionofthefourspeciesoffishcanbe
analyzedbyboththeforageratiomethod Hessand

Tarzwell1942andbycomparingthegutcontentsof
thefishsampledHarringtonandHarrington1961
Dissectionsofthealimentarytracthavebeencom
pletedforonlytwoofthefourspeciesoffish andthe

analysisoftheaquaticinsectpopulationisincomplete
Thereforethispreliminaryreportwillbelimitedto
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PRELIMINARYREPORTONTHEFEEDING

PATTERNOFTWOSPECIESOFFISH

INARICEFIELDHABITAT

briefsummariesof1resultsofmeasuringsomeof
theseasonalchangesinaricefieldhabitatwhichmay
affecttheinteractionoffishesandmosquitoes2
resultsofexaminingthealimentarytractofthetwo
mostcommonspeciesoffishand3theseasonal
distributionofsomeofthemorecommonaquaticor
ganismsobservedasevidencebyanalysesoffishgut
contents

PROCEDURE

Thebriefdiscussionsummarizingenvironmental
factorsinaricefieldhabitatisbasedonunpublished
studiesconductedfrom1963through1966inthelower
SacramentoValleySincethisisprimarilyaprogress
reportdetailsofsamplingandanalyticprocedures
willbeincludedinafutureandmorefinalizedreport

Studiesonthefoodselectionoffishwereundertaken
duringthesummerof1966inaricefieldinSutter
CountyThe30acrefieldwasfloodedMay2andwater
waskeptonthefielduntilSeptember6Naturally
occurringcarpCyprinuscarpiowereobservedin
earlyMayLaterinthemonththefieldwasstocked
withapproximately4500GambusiaafiinisbySutter
YubaMosquitoAbatementDistrictpersonnelBythe
firstweekofJuneitwasevidentthatfourspeciesof
fishwereestablishedinthefieldunderstudyInad
ditiontoGafiinisandCcarpiothesewerethecom
monbluegillLepomismacrochirusandhitchLavinia
exilicaudaThelastthreespecieswereundoubtedly
introducedfromirrigationcanalsStartinginJunefish
werecollectedweeklywitheitheraseineorwithlarge
screenedcylindertrapsfunneledatthetwoends
Howeveruniformsamplingoffishthroughoutthe
seasonwasnotpossibleowingtoincidentssuchas
theoccasionaldrainingofpartsofthefieldbythe
farmerstocontrolcarpAsfishwerecollectedthey
werekilledinstantlyandbroughttothelaboratory
wheretheywerestoredinethylalcoholuntilexamined
Theaquaticinsectsincludingmosquitoesweresam
pledweeklybymeansoftwoaquaticlighttrapsand
bydippingatfixedstationswithanenameledpan
40dips

RESULTSANDDISCUSSION

SeasonalchangesinaricefieldhabitatThechanges
inricefieldsfromthetimeoffloodingandseeding
untilharvestaregradualbutquitemarkedFig1
Astheseasonprogressesthereisatendencyfor more

constantthermalenvironmentsincetherangeindaily
temperaturesisgraduallyreducedThesamecanbe
saidforsunlightreachingthewatersurfacesInad
ditionthetotalsolarenergyreachingthewatersur
facedecreasesThefluctuationindissolvedoxygen
concentrationincreasesastheseasonprogressesal
thoughonceirrigationisstoppedtheoxygenconcen
trationintheresidualwaterremainsratherlowVery
littleseasonalvariationhasbeendetectedinamrnonia

nitrogenconcentrationsSummerbuildupanddecline
ofsubmersedplantsegwaternymphsNajassp
aregradualImmersedvegetationbuildsuprapidlyin
earlysummer egarrowheadSagittariacalycina
butisreducedoreliminatedbyapplyingherbicides
OtherplantsegbulrushScirpusmucronatusand
cattailTyphalatifoliacontinuedevelopingintolate



summerThemostcommonlyobservedalgalsuccession
inthistypeofhabitatusuallystartswiththeappear
anceofGloeotrichiaindensematsearlyinthesummer
SpirogyraorAnabaenatendtobecomedominantin
midsummerCharaisquiteprevalentfrommidtolate
summerGloeotrichiadominatesthefieldsinlatesum

meralthoughnotinthemagnitudeofearlysummer
SomeaquaticcrustaceansegtadpoleshrimpsNoto
stracaandclamshrimpsConchostracaappearshortly
afterfloodingandthendisappearwhileotherseg
seedshrimpsPodocopacopepodsEucopepodaand
waterfleasCladoceracanbeobservedthroughout
mostofthesummerMostaquaticColeopteraand
Hemipterareachasingleseasonalpeakinearlysum
merandafewinmidsummerSomeHemipterahave
asecondseasonalpeaklaterinthesummerandat
leastonespeciesofmayflyappearslateinthesummer
Allofthesefactorsillustratethecomplexityofthis
everchanginghabitatandemphasizetheneedfor
furtherstudiesontheinterrelationshipofmosquitoes
withtheirenvironment

SummaryofthefoodtakenbyGambusiaaffinisand
CyprinuscarpioSummaryofthefooditemsintheali
mentarytractsofGaffinisispresentedinTable1
FeedingscncrustaceansweregenerallyhighClado
cerawerethepredominantfoodorganismsImmature
formsofchironomidsweresecondItisassumedthat
mostofthechironomidlarvaeconsumedwerethe
freeswimmingformswhichhaveevacuatedtheirtubes

seediscussionbyBayandAnderson1966Feeding
onterrestrialinsectsegaphidsDipteraadultswas
relativelyhighbutnotsurprisinginviewofthesurface
feedingtendencyofGaffinisFeedingonlarvaeand
pupaeofGulextarsaliswaslowbutnumbersof
Anophelesfreeborniweremoderatelyhigh

ThedataforCcarpioaresummarizedinTable2
AswithGaffiniscrustaceansandimmaturechirono
midswerethemostabundantfooditemsHowever
thedifferencesbetweenthebehaviorofcarpandG
affinisarereflectedintheconsiderablygreaternum
bersofchironomidsfoundincarpIncontrasttoG
affiniscarpundoubtedlyfedonbenthicformsstillin
tubesaswellasonfreeswimminglarvaeandpupae
FeedingonCtarsaliswasincomparablemagnitude
tothatofGaffinisbutAfreeborniwasnotfoundin
anyofthecarpexaminedThismaybeindicativeof
differencesinthebehaviorofthetwofishandthe
twomosquitoes butmightalsobeattributedtoin
adequatesamplingsincefewercarpwereavailablefor
examinationduringlatersummerWiththeexception
ofafewoftheotherorganismsdifferencesinthefood
selectionofthetwofishwerenotasgreatasonemight
beinclinedtoexpectThisprobablyreflectstheinflu
enceonfoodselectionoftherelativeavailabilityof

foodtypesintheenvironmentandsuggeststheim
portanceofcarefulquantitativeaswellasqualitative
ecologicalevaluationwheninterpretingfoodprefer
encedata

Interrelationshipofthefoodselectionbyfishand
theseasonaldistributionoftheaquaticinsectsInas
muchasacompleteseasonalanalysisofaquaticinsects
andcrustaceanshasnotbeencompletedafinalanaly
sisisnotyetpossibleAfewgeneralcommentscanbe
madehoweveronapparentbasicpatternsofpreda
tionevidencedbyexaminationofgutcontentsofthe
twospeciesoffishTables1and2andonseasonal
distributionanddensitydataforsomeofthemore
commoninsectssampledTable3

Thefirstpatternisexemplifiedbythepredatory
responseofcarpandGaffinistochironomidsImma
turechironomidsreachedpeakabundanceduringthe

Table1Summaryoffooditemsinthealimentarytract
of197Gambusiaaffinis1966

FoodItem

Nematode

CrustaceaCladocera

Podocopa
Eucopepoda

ArachnidaAcarina

InsectaEphemeropteraBaetidae
OdonataZygoptera
HemipteraHomoptera

Gerridae

Corixidae

Aphidae
Cicadellidae

Misc

Coleoptera
Tropisternuslateralis
Laccophilussp
Misc

HymenopteraFormicidae
Diptera

Chironomidaelarvapupa
Chironomidaeadult

Stratiomyiidaelarva
Tipulidaelarvapupa
Tipulidaeadult
Culextarsalislarvapupa
Anophelesfreebornilarvapupa
Muscoidfliesadult

Misclarvapupa
Miscadult

FoodItem
perfishx10

05

6257

892

703

051

021

021

149

082

769

056

031

010

010

021

4226

836

026

056

185

040

640

005

062

826



lastweekofMayaridthefirstthreeweeksofJune
Table3Maximumpredationbycarponthisfood

Table3Weeklyaquaticlighttrapanddippingcollec

sourceoccurredduringthefirsttwoweeksofJuneand tionsoffouraquaticinsectsfromaricefieldinSutter

relativelyhighchironomidpredationbyGaffinis CountyCalifornia1966

duringthefirstthreeweeksofthismonthThisappears AquaticLighttrapcollection Dippingcollection

toidentifyaclearpictureofpeakabundanceofthe
preypopulationchironomidsfollowedbymaximum
predationbythetwofishpredators

Inthesecondpatternobservedwaterboatman
nymphsandadultsCorisellaspoccurredinpeak
numbersduringthefirsttwoweeksofJuneTable3

Table2Summaryoffooditemsinthealimentarytract
of104Cyprinuscarpio1966

FoodItem

Nematode

CrustaceaCladocera

Podocopa
Eucopepoda

ArachnidaAcarina

InsectaEphemeropteraBaetidae
OdonataZygoptera
HemipteraHomoptera

Gerridae

Corixidae

Aphidae
Cicadellidae

Misc

86

Coleoptera
Tropisternuslateralis
Laccophilussp
Hydrophilustriangularis
Misc

FoodItem

perfishx10

000

5190

317

1260

000

000

000

000

000

567

019

000

000

HymenopteraFormicidae
Diptera

Chironomidaelarvapupa
Chironomidaeadult

Stratiomyiidaelarva
Tipulidaelarvapupa 038

Tipulidaeadult 019

Culextarsalislarvapupa 048

Anophelesfreebornilarvapupa000
Muscoidfliesadult 000

Misclarvapupa 029

Miscadult 817

Collec
tion

Period

Chirono
midae
larvae

and

pupae

Corisella

ap

nymphs
adults

Culex
tarsalis
larvae

and

pupae

Anopheles
Jreeborni

larvae

and

pupae

May 8 0 1 1 0

15 0 1 0 1

22 0 52 0 0

29 81 32 1 0

June 5 143 1318 25 0

12 51 591 3 0

19 30 97 18 0

26 2 64 39 1

July 3 4 94 17 0

10 2 0 17 14

17 9 28 6 16

24 53 7 2 13

31 8 2 0 18

Aug 7 9 1 0 39

14 38 2 1 9

21 7 1 1 6

28 1 0 1 8

Peakpredationbycarpoccurredinthesecondweek
Thisissimilartotheabovepatternbutinthisinstance
thesecondpredatorGaffinisdidnotstartfeeding
ontheseinsectsuntilthelastweekofTuneaftertheir
numbershaddecreasedconsiderably

Thethirdpatternisillustratedbythepredationon
mosquitoesCtarsalisreacheditspeakinJunethe
onlyperiodduringwhichspecimenswerefoundin

029 carpTherewasnoevidenceoffeedingonthisspecies
010 byGaffinisuntilJulyandpeakfeedingdidnotoccur
010 untilAugustwhentheCtarsalispopulationwaslow
000 Assoonasanophelinelarvaewereeasilydetectable

010 weekofJuly10theywerealsofoundinGaffinis
Peakpredationonanophelineswasobservedtwo
weeksaftertheirpeakpopulationhadbeenobserved

47548

404

010

Whilethenumberoffishexaminedwassmallitwas
tentativelyconcludedthattheabundanceandwide

varietyoforganismspresentinearlysummerJune
probablyprovidesfoodconditionsapproachingapti
mumforthefishInlatesummerfoodavailability
appearstodecreaseconsiderablysothatsmallernum
hersandfewertypesoforganismsareavailableas
fishfoodThismayintensifypredationonmosquitoes
especiallyonAfreebornwhichannuallyreachesits
seasonalpeakinlatesummer



Preptontfertilizing

Replantherbiciding

Flooding

Seeding

vim

Algae

AprilMay

Light

Dissolved0

NH

Submersedvegetation

Emersedvegetation

Aquaticinsects

Temperature

Dytiscidae
HydrophiIidae
Notonectidae
Corixidae
Belostomatidae

Pesticiding

Gloeotrichia

Herbiciding

June

Dytiscidae
Hydrophilidae

Pesticiding

SpirogyraAnabaena

July

Corixidae
Belostomatidae
Baetidee

CharaGloeotrichia

August September

SUMMARY

Seasonalchangesinthebiologicalchemicaland
physicalfactorsinaricefieldhabitatcombineto
accentuatethecomplexityofthisenvironment

Theresultsofexaminingthealimentarytractsof
197Gambusiaaffinisand104Cyprinuscarpioaresum
marizedInbothspeciestheamountoffeedingon
crustaceansandtheimmatureformsofchironomid
midgeswashighFeedingactivityonlarvaeandpupae
ofCulextarsaliswassimilarinthetwofishNofeeding
bycarponAnophelesfreeborniwasdetected

Peakabundanceofchironomidsoccurredinearly
summerandwasfollowedimmediatelybymaximum
predationbythetwofishPeakabundanceofwater
boatmanCorisellaspwasfollowedimmediatelyby
highpredationbycarpbutnotbyGaffinisCarpfed
onCtarsalisonlyduringthelattersseasonalpeakin
JuneGaffinisfedonCtarsalisinJulyandAugust
particularlyinthelattermonthwhenthemosquito
populationwasextremelylowItalsofedonAfree
borniafterJulywithhighestpredationoccurringtwo
weeksaftertheseasonalanophelinepopulationpeak

Itwastentativelyconcludedthatthedecreasein
theabundanceofmostotheraquaticorganismsinlate
summerresultsinamoreintensivepredationbyfish
onlatesummerorganismssuchasAfreeborni

Figure1 Schematicrepresentationofsomefactors
inaricefieldhabitat
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ThediurnalanthropophilicceratopogonidLepto
conopskertesziKiefferisaseriouspestinsouthern
CaliforniadesertareasThegnatsbreedindampsand
alongwatercoursesarounddesertspringsandinan
extensivemarshalongthenorthshoreoftheSalton
SeaGnatsfromthislattersiteattacktouristsand
vacationersatthenearbySaltonSeaStateParkLab
oratoryandfieldstudiesonthegnatslifecycleand
ecologyprecededcontrolinvestigationsLengthof
lifecycleaspectsofreproductivephysiologyand
methodsoffeedingandrearingweredeterminedin
thelaboratoryRepeatedattemptstoestablishaself
maintaininglaboratorycolonywereunsuccessful
gnatscouldnotbeinducedtomateinconfinement
Inthefieldtheseasonalfluctuationofgnatpopula
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ECOLOGYANDCONTROLOF
LEPTOCONOPSKERTESZI

BITINGGNATSIN

SOUTHERNCALIFORNIA

JOSEPHDFOULK
DepartmentofEntomology

UniversityofCaliforniaRiverside

ABSTRACT

tionspatternsofdailyflightandattackactivitythe
nocturnalrestingnicheandpreferrednaturalhosts
ofadultsweredetermined

Culturalcontroleffectivenesswasdemonstratedby
reducingthemoistureofbreedinggroundstolessthan
5byweightWherefeasibledrainageprovidesef
fectivepermanentcontrolSmallplotlarvicidetests
wereconductedinbreedinggroundsattheStatePark
withemulsionspraysandgranularapplicationsof
8organophosphates2chlorinatedhydrocarbonsand
acarbamateCriterionforcontrolwasthereduction

inlarvalandpupalpopulationsinposttreatmentsoil
analysescomparedtopopulationsinuntreatedplots
Diazinonanddieldrinappliedas1and2poundper
acrewaterbasespraysweremosteffectiveandcon
ferredgoodcontrolfor2monthsduringthesummer
of1965Twentyacresofgnatbreedinggroundre
ceivedanaircraftappliedtreatmentofdiazinon 2

poundsperacreonJanuary151966andgnats
werevirtuallyeliminatedfor4monthsThecoolsoil
surfacetemperaturesandthetimingoftheapplica
tionimmediatelypriortothespringemergenceperiod
contributedtothesuccessofthelargescaletestGnats
fromsurroundinguntreateddesertareasreinvaded
theStateParkbreedinggroundinthesummerand
fallof1966



CURRENTSTATUSOFTHIRDUNITEDSTATES

ARMYAedesaegyptiERADICATIONPROGRAM

WILLIAMGPEARSONANDBRUCEAHARRISON

ThirdUSArmyMedicalLaboratory
FortMcPhersonGa

TheThirdUnitedStatesArmy1966Aedesaegypti
EradicationProgramwasconductedwiththesame
objectivesasthoseestablishedinthe1965program
Thesurveysareconductedonabuildingbybuilding
blockbyblockbasisonallClassIIIandinactive
ArmyinstallationsintheThirdArmyAreaThepro
gramisdividedintothreephasesaPreliminary
surveystodeterminethelocationandextentof
mosquitobreeding2Contolmeasurestoeliminate
infestationsand3Postcontrolsurveystodeter
minetheeffectivenessofthecontrolprogramThe
basicobjectiveoftheprogramistofindallrealand
potentialAedesaegyptibreedingsitesandtocom
pletelyeradicatethismosquitofromallArmyin
stallationsintheareaAsecondaryobjectiveone
notpresentlyaccomplishedbytheUSPublicHealth
Serviceinitsprogramwasstartedin1965andcon
tinuedthroughthe1966programThisobjectiveis
thatoflocatingallmosquitobreedingsitesoneach
installationandkeepingrecordsofallmosquito
speciescollectedAswillbediscussedlaterthissec
ondaryobjectivehasprovidedextremelyvaluable
informationregardingpestmosquitoesanddisease
vectorsotherthanAedesaegypti

The1966ThirdUnitedStatesArmyAedesaegypti
EradicationProgrambeganonMay4withatwoday
surveyprocedurestrainingcourseforthesurvey
teamThesurveyteamconsistedofoneofficer3315
andfourteenenlistedPreventiveMedicinetechni
ciansfromthe714thPreventiveMedicineUnitSvc
Fld fromFortBraggNorthCarolinaSinceinsect
controldoesnotfallundermedicalchannelsthis
teamwasspecificallytrainedincollectingtechniques
withonlyslighttraininginsourcereductionandcon
trolImmediatelyaftercompletionofthetraining
coursetheteambegansurveyingThirdUnitedStates
ArmyinstallationFromMay9toOctober4this
teamsurveyedfourteeninstallationsToaugmentthe
programthreeorfourmansurveyteamswereor
ganizedfrompersonneloftheEntomologyBranch
ThirdUnitedStatesArmyMedicalLaboratoryAt
theexpenseofthenormallaboratorymissionsthese
teamsmanagedtosurveysixotherThirdUnited
StatesArmyinstallationsEvenwiththeaddedhelp
ofteamsfromthelaboratoryonlytwentyinstalla
tionsweresurveyedleavingthirteenotherinstalla
tionsunsurveyedOnlyfourinstallationsweresur
veyedduringthe1965program

SUBMITTEDPAPERSSESSION

CONCURRENT

TUESDAYFEBRUARY7130PM

MAURICEWPROVOSTPresiding

Thefollowingseveninstallationswithdatesof
surveywerefoundpositiveforAedesaegypti

1FortGordonAugustaGeorgiaMay27June11
firstsurvey

2FortRuckerOzarkAlabamaJune2024second
survey

3FortBenningColumbusGeorgiaJune27July
14secondsurvey
4AlabamaArmyAmmunitionPlantChildersburg

AlabamaJuly1114firstsurvey
5FortMcClellanAnnistonAlabamaAugust13

secondsurvey
6AnnistonArmyDepotAnnistonAlabamaAug

ust45secondsurvey
7FortMcPhersonAtlantaGeorgiaAugust22

24firstsurvey
ItshouldbenotedthatFortsRuckerBenningand

McClellanandAnnistonArmyDepotthefourin
stallationssurveyedduringthe1965pogramwere
allpositiveforthesecondyearinarow

OnlyoneAedesaegyptibreedingsitewasfoundat
FortGordonGeorgiaThiscorrelateswithUSPub
licHealthSurveysinadjacentAugustawhichwas
foundmoderatelyinfestedAswillbediscussedlater
thissurveywasconductedextremelyearlyinthe
yearthusitissuspectedthattheaegyptipopulation
onFortGordonismuchlargerthanindicatedbythis
survey

FourteenAedesaegyptibreedingsiteswerefound
atFortRuckerAlabamathisyearcomparedwith
thirtyfivesitesfoundlastyearThelargedropin
numberofpositivesitesfoundthisyearshouldnot
beinterpretedasadropinthenumbersofaegypti
onFortRuckerThemainreasonforthedifference
inthenumberofpositivesitesisprobablydueto
thetimesofsurveyThe1965surveywasconducted
inAugustduringtheoptimumtimeofaegyptibreed
ingwhilethe1966surveywasconductedinJune
earlyinthebreedingseasonofthismosquitowhenit
isstillbuildingtowardmaximumnumbersreached
inthelatesummerandveryearlyfall

In1966twentyoneAedesaegyptibreedingsites
werefoundatFortBenningGeorgiawhilenineteen
suchsiteswerefoundthereduringthe1965survey
The1966surveywasconductedfromJune27toJuly
14stillearlyintheseasonformaximumnumbersof
aegyptiThe1965surveywasconductedfromSep
tember924theperiodofmaximumaegyptinumbers
Itshouldbenotedthatthe1966surveywasmuch
moreextensivethanthe1965surveywithover100
moremosquitobreedingsitesfoundthispastyear
thantheearlieryearAnotherinterestingfindduring
the1966surveywasthechangeinthedistributionof
aegyptisincethe1965surveyMajorareasfoundposi
tiveforthisspeciesin1965werefoundnegativein
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1966andmajorareasfoundnegativein1965were
foundpositivein1966Withtheaboveinformation
itisconcludedthattheAedesaegyptipopulationat
FortBenninghasnotsignificantlychangedduringthe
yearexceptforitsdistribution

AlabamaArmyAmmunitionPlantChildersburg
Alabamawassurveyedforthefirsttimein1966and
ninepositiveaegyptibreedingsiteswerefoundThis
surveyprovidedsomeextremelyinterestinginforma
tionforfurthersurveysMaybethemostimportant
disclosurewasaegyptifoundinlargenumbersap
proximately3500 feet fromtheproximityofthe
nearesthumansSinceaegyptiisusuallythoughtofas
beingbasicallyahumanfeederbreedinginclose
proximitytomantheUSPublicHealthService
establisheditssurveyprogramonthisbasiseliminat
ingremoteruralareasasprobablebreedingsites
Furtherdiscussionoftheimplicationsofthisfindwill
bethoroughlypresentedlaterinthispaper

TwopositiveAedesaegyptibreedingsiteswere
foundatFortMcClellanAnnistonAlabamaduring
the1966surveywhilethreepositiveaegyptisites
werefoundin1965The1966surveywasconducted
fromAugust13andthe1965surveyfromSeptember
27toOctober6Withsuchalowrateofinfestation
aegypticanprobablybeextirpatedfromthispost
withinthenextcoupleofyearsbarringaninfluxof
specimensfromoutsidesources

The1966surveyrevealedtwobreedingsitesof
aegyptiatAnnistonArmyDepotAnnistonAlabama
Thesurveyfoundaegyptiatonlyonesiteonthisin
stallationThisinstallationlikeFortMcClellanisa
primecandidateforcompleteextirpationofaegypti
inthenextcoupleofyearsAgainthiscanonlycome
trueprovidedaninfluxofspecimensfromoutside
areasdoesnotoccur

In1966thefirstAedesaegyptisurveyofFortMc
PhersonAtlantaGeorgiafoundonepositivebreed
ingsiteofaegyptihowevertwoweeksafterthe
surveywascompletedanotherpositiveaegyptisite
waslocatedonthispostsomedistancefromthe
initialsiteWithsuchasmallareaasFortMcPherson
andwithalowdensityofaegyptiitwouldseemprob
ablethatthisspeciescouldeasilybeextirpatedfrom
thepostHoweveraprogramofconstantcontrol
wouldbeneededtoeliminatereinfestationfromsur
roundingAtlantaThiscityhasbeenfoundmoder
atelyinfestedandatleastonelargeaegyptibreeding
areaisknowntobelocatedwithin150yardsof
FortMcPherson

Theremainingthirteeninstallationswithdatesof
surveyweresurveyedforthefirsttimeandallwere
negative

1FortJacksonColumbiaSouthCarolinaMay
918

2CharlestonArmy Depot North Charleston
SouthCarolinaMay1520

3FortStewartHinesvilleGeorgiaMay1925
4MemphisDefenseDepotMemphisTennessee

June1216
5AtlantaArmyDepotForestParkGeorgiaJune

1017
6MountainRangerStationDahlonegaGeorgia

July2728
7MilanArmyAmmunitionPlantMilanTennes

seeAugust15
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8FortCampbellKentuckyAugust825
9VolunteerArmyAmmunitionPlantChatta

noogaTennesseeAugust2931
10HolstonArmyAmmunitionPlantHolston

TennesseeSeptember68
11CharlotteArmyMissilePlantCharlotteNorth

CarolinaSeptember13
12MilitaryOceanTerminalSunnyPointNorth

CarolinaSeptember1216
13FortBraggFayettevilleNorthCarolinaSep

tember20October4

Thepopulationofaegyptifoundin1966atAla
bamaArmyAmmunitionPlantChildersburgAla
bamaisverysignificantTheninepositiveaegypti
sitesatthisinstallationyielded977specimensofthis
speciesindicatingaveryheavypopulationdensity
Evenmoresignificantisthefactthatallninesites
wereatleast300yardsfromtheproximityofthe
nearesthumanswithonethirdofthesitesbeing
approximately3500feetawayfromhumansTheonly
timeahumancameneartheselattersiteswasonce
adaywhenaguarddrovebyabout50to100yards
awayThecurrentUSPublicHealthServiceAedes
aegyptiEradicationProgramwasestablishedonthe
premisethataegyptiisbasicallyananthrophilus
speciesForthisreasonandthepremisethataegypti
normallyhasashortflightrangeofabout100meters
theeradicationprogramwasplacedonanurban
scalewithnoplansforsurveillanceoreradication
ofruralpopulationsiftheyexistedEvidencebegan
toaccumulatein1965thatruralpopulationsdidexist
andtheaegyptipopulationatAlabamaArmyAm
munitionPlantdefinitelyestablishedthisfact

Immediatelyafterfindingtheaegyptipopulationat
thisAmmunitionPlanttheAedesaegyptiEradication
BranchUSPublicHealthServicewasnotifiedand
theypromptlysentateamtoverifythefindingsDur
ingthisvisitseveralengorgedfemaleaegyptiwere
capturedandprecipitintestswereconductedtopin
pointthesourceoftheirbloodmealsThesetests
showedthatthefemaleshadfedoncattleofwhich
thereareabout300grazingaroundtheareaDuring
theinitialArmysurveyitwasnotedtherewasa
denserodentanddeerpopulationinadditiontothe
herdofcattleintheareaoftheaegyptibreedingsites
Sincetheseaegyptiareknowntobefeedingonani
malsotherthanmantheEntomologyBranchThird
UnitedStatesArmyMedicalLaboratoryhasinitiated
researchonthefeedinghabitsofaegyptiwithplans
forlargescaleresearchonthefeedinghabitsofthe
Alabamapopulationin1967Utilizingasmallpopu
lationofaegyptifromtheAtlantaGeorgiaareathe
ThirdUnitedStatesArmyMedicalLaboratoryhas
gottenexcellentinitialresultsfromfeedingaegypti
ontheEasternGarterSnakeThamnophissirtalis
sirtalis

Withtheincreasedknowledgeofaegyptiethology
obtainedfromthesurveyatAlabamaArmyAmmuni
tionPlantitistheopinionofthepersonnelofthe
ThirdUnitedStatesArmyMedicalLaboratorythat
theaegyptieradicationprogramintheUnitedStates
willbealongtermprogram

Asnotedearlierasignificantchangewasfoundin
thedistributionoftheFortBenningGeorgiaaegypti
populationbetween1965and1966Largeareasthat
werepositiveforthismosquitoin1965werenegative



in1966andthereversewasalsofoundSuchshifts
indistributionmaybepartiallyattributedtocontrol
measureshoweverthemajorreasonisprobablydue
totheconstantlyshiftinghumanpopulationonthis
postPersonnelonthismilitaryinstallationarecon
stantlymovingbothwithinandonandoffthein
stallationSuchmovementsmostcertainlyaccountfor
frequenttransportationofaegyptieggsandtherelo
cationofadultsColumbusGeorgiawhichisad
jacenttoFortBenningisheavilypositiveforaegypti
thustheremustbefrequentmovementofthisspecies
backandforthbetweenthetwocommunitiesAny
attempttoeradicateaegyptifromFortBenningwould
befutilewithoutacorrespondingprograminColum
busAtpesentbothcommunitieshaveactiveeradica
tionprogramsandthesewillprobablycontinueuntil
jointeradicationcanbedeclaredSimilarsituations
existbetweenotherThirdUnitedStatesArmyposts
andadjacentcitiesanditisexpectedthatsimilar
changesinthedistributionpatternsofaegyptiwill
occurastheprogramprogresses

Informationgatheredduringthetwoyearsofsur
veyindicatesthepeakperiodofaegyptiactivityand
populationdensityoccursbetweenAugust1and
September20Thisperiodistheidealtimeforin
stallationsurveyshoweveritisimpossibletosurvey
33installationsinthisshortperiodConsequently
thislaboratoryhasarotationprogramscheduledthat
willprovideasurveyofeachinstallationduringthis
periodatleastonceeverythreeyearsAlthoughthe
useofthisrotationprogramwillprobablyyieldsome
whatconflictinginformationfromyeartoyeareach
installationwillbesurveyedatleastoncewhen
aegyptiismostabundant

Numerousothermosquitoeshavebeencollected
withAedesaegyptiThespeciesmostcommonlycol
lectedwithaegyptiintheThirdUnitedStatesArmy
areaareAedestriseriatusCulexquinquefasciatusand
Culexrestuansinthatrespectiveorderofabundance
Mosquitoeslessfrequentlycollectedwithaegyptiare
CulexterritansOrthopodomyiasigniferaandTox
orhynchitesrutilusSeveralotherspecieshavebeen
collectedwithaegyptibuttheydonotrequireatten
tionsincetheyarenotusuallyfoundbreedingin
containers

Plansfor1967includeimprovedmethodologysuch
asutilizationoftheovipositionjarsInadditiontwo
fourteenmanteamswillbesenttothisfieldinMay
toinitiatesurveillanceprogramsonallactiveand
inactiveinstallationswithinthearea

THEAEDESVEXANSPROBLEM

WILLIAMFRAPPJR
EnvironmentalHealthServices

NebraskaStateHealthDepartmentLincolnNeb

LastyearatourannualmeetinginAtlantaGeorgia
mygoodfriendTommyMulhernaskedmeifIhad
anyideasastowhatshouldbediscussedatthenext
meetingofthisAssociationMyoffthecuffanswer
atthattimewasAedesvexansAsaresultofthiscon
versationandseverallettersbetweenCaliforniaand
NebraskaIamheretodaytodiscussbrieflyandpre
sentsomeofmyviewsonthismosquito

Ofallthemosquitoeswhichweasmosquitocontrol
workersmustdealwithAedesvexansisfoundevery
whereinNorthAmericaItisprobablyoneofthe
mostwidelydistributednondomesticspeciesofmos
quitoesInsomeareasitisonlyoflocalimportance
whileinotherareasitisthedominantmosquito

Thismosquitohastheunfortunateaswellasun
pleasanthabitofbeinganextremelyviciousbiter
andwhenitoccursinlargenumbersitcanmakethe
entirepopulationveryuncomfortableandcaneven
drivethehardiestofsoulsindoorsAlthoughitis
usuallyconsideredtobeatwilightbiterwhenpopula
tionsarehighitbecomesaseriousdaytimebiteras
well

StudieswhichwehaveconductedinNebraska
haveshownthatitcanbetheprincipalmosquitothat
bitesbabiesleftoutofdoorsduringthedaylight
hoursforsleepingWehavehadseveralbabieshos
pitalizedasaresultofthebiteofAedesvexans

Goingbackandlookingintothehistoricalaspects
ofthisspecieswefindthatearlywriterssuchasJohn
BSmiththepioneerofNewJerseymosquitowork
inhisearlyreportsdescribedthisspeciesasasevere
bitingandannoyingformFromthattimeonward
everywriterwhohasmentionedthisspecieshasalso
mentioneditsbitingabilitiesTomethereisnodoubt
thatatthepresenttimethisisprobablythenumber
onepestmosquitointheUnitedStatesIbelievethat
wecanhonestlysaythatmorepeopleareaffectedby
thisonespeciesthanbyanyotherspeciesofmosquito
Yetitisextremelyinterestingtonotethatwehave
doneverylittletogainabetterunderstandingof
Aedesvexans

IngatheringdataforthisshortpaperIhavere
viewedmostoftheliteraturepublishedduringthe
pastfiftyyearsonNorthAmericanmosquitoesand
itisinterestingtofindthatthesamestatementswere
appearingintheearly1940sthatareappearinginour
literaturetodayIwillgrantyouthatwehavemade
someinterestingadvancesinstudyingthephysiology
andgeneticsofthisspeciesbutwehavenotgained
muchinformationwhichwillallowustobettercon
trolthisspeciesThereisstillforexampleatremen
dousamountofcontroversywhenonereviewsthe
workofsomeofouroutstandingstudentsofmos
quitoesastowetherthereisonesetofeggslaid
perbreedingseasonorwhethertheeggsarelaidat
severaldifferenttimesduringthebreedingseason
Someworkersmaintainthattheeggsarelaidbythe
earlymosquitoesandthenhatchatdifferentintervals
throughoutthesummerwheneverthenecessarywater
ispresentOtherstudentsmaintainthateverytime
theseareasfloodtheeggshatchadultsemergemate
andrepeattheprocessofegglayingNooneappears
tobecompletelysureofjusthowthisphenomenon
goesonWehavealwaysassumedthatthisisstrictly
afloodwaterspeciesyetwhenonereviewsthelitera
turetherearequestionsleftinonesmindIhave
rersonallycollectedlarvaeofthisspeciesinsewage
lagoonsandinrunoffpitsintheoilfieldsofsouth
easternNebraskaThesearepermanentbodiesof
watervetwehavefoundlarvaeknownasfloodwater
mosquitoes

Aquestionthatconstantlycomesupinmymind
whendealingwithAedesvexansisjusthowimpor



tantisthisspeciesfromthemedicalpointofview
Veryfewofushavemadedoortodoorcanvassesto
determinehowmuchdiscomfortisbeingcausedto
thepopulationbymosquitoesTruewedothiswhen
wehaveadiseaseoutbreakproblembuthowabout
whenwehavesimplyalargepopulationofmosquitoes
whichiscausingagreatdealofdiscomforttothe
population

Ihavediscussedthissubjectwithdoctorsonnumer
ousoccasionsandIamalwaysinterestedinhearing
thenumberofcasesofmosquitobiteswhichtheyhave
hadtotreatMostofthesecasesareinchildrenunder
theageoffiveandIamsorrytosayitisnotjustone
ortwoperyearbutoften10or15andonehearsoc
casionallyofcaseswherethedoctorhasbeenforced
tohospitalizeachildbecauseofexcessmosquitobites

AsaresultofmyreviewingtheliteratureonAedes
vexansIamcertainthatIcouldwriteaveryinterest
ingpaperentitledFactsonAedesvexansbecause
inmyreadingIfoundstatementstotheeffectthat
theycouldflyeightmilesouttoseatheycouldfly
ashighasamileandmanyotherfactsofthisnature
UnfortunatelyIcouldnotlocateagoodlifehistory
ofthismosquitoPossiblythismosquitoistoodifficult
toworkwithfortheaverageentomologistinterested
inmosquitoesMaybewehavebeenlickedbythe
commonestofmosquitoesfoundintheUnitedStates
Theremaybemoreelementsoftruthinthislast
statementthanmanyofyouarewillingtoconcede
Icanwellrecallthatintheveryearly1950sthe
WaterResources SectionoftheCommunicable
DiseasesCenteroftheUSPublicHealthService
maintainedafieldlaboratoryinWesternNebraska
Thesupposedpurposeofthisgroupwastostudythe
relationshipofirrigationtomosquitoesAftertwo
yearsofworktheypublishedthestatementthattheir
studiesindicatedthatAedesvexanswasthemostcom

monmosquitointheirrigatedareasofWesternNe
braskaInspiteofthefactthattheyhadtakenvery
largenumbersofAedesvexansintheirlighttraps
theydidnotknowwheretheywerecomingfromAl
thoughAedesvexanswasthemostabundantmosquito
foundonthisprojectnotimewasspentstudyingthis
mosquitoOtherspecieswhichwerefoundinfarless
numberswereconcentratedupon

Itisalwaysinterestingtometorecallhowfastwe
canforgetcertainstatementsthatwewishhadnever
beensaidandwheneverIthinkoftheMitchellField
StationoftheUnitedStatesPublicHealthService
whichwasestablishedearlyin1951Irecallastate
mentmadebyActingSurgeonGeneralWFDearing
onOct121950Itisourconvictionthatpestmos
quitoesshouldreceivemoreattentionfromhealth
authoritiesthantheyhaveinthepastPublichealth
hasbecomesomethingmorethantheabsenceof
diseasePhysicalefficiencyandcomfortonwhich
mentalequanimitydependstoasubstantialdegree
maybeseriouslydisturbedbythecontinuedannoy
anceofpestiferousmosquitoeswhichmayormaynot
havediseasetransmittingpotentialitiesThisprinciple
hasalreadybeenrecognizedbytheDepartmentsof
theArmyandoftheAirForceinthedevelopmentof
pestmosquitocontrolmethodstobeusedforthepro
tectionoftroopsintheArctic
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Iwillgrantthatthisstatementisover16yearsold
andthatmanyofthebrilliantyoungresearchwork
ersfeelitgreatlybeneaththeirdignityeventothink
aboutletalonecarryoutadirectivemadebackinthe
darkdeadagesof1950Howevertothoseofuswho
areengagedinthedailybusinessofcontrollingmos
quitoesIsincerelybelievethatthisstatementhasa
tremendousamountofvalueWearetodayforthe
mostpartcontrollingpestmosquitoesintheUnited
StatesIwillnotbelittlethefactthatnearlyevery
yearwehaveanoutbreakofsomeformofencephali
tiswhichreachesanepidemicoflocalimportance
Howeverthevastmajorityofthoseofuswhoare
hereatthismeetingareengagedintryingtocontrol
pestmosquitoesandAedesvexansissuchamosquito
IsincerelybelievethatitistimetheAmerican

MosquitoControlAssociationgoesonrecordastry
ingtoencouragesomegoodstudiesandresearchon
thiscommonmosquitoTherearemanyfactorswhich
weascontrolpeopleneedtoknowwhichhavenot
beenfoundAsIpointedoutearlierinthispaperwe
stilldonothaveagoodlifehistoryofthismosquito
ThiscouldbeastartingpointandIthinkasaresult
ofthisworkwecouldlearnsomethingwhichwould
helpusdoabetterjobincontrollingthisparticular
speciesInclosingIwouldagainliketothrowoutto
youwhoareattendingthismeetingthathereisachal
lengethatweorsomebodymusttakeupItismy
personalbeliefthatinadayandagewhenwecan
sendarocketaroundtheearthforseveraldaysata
timeorarocketaroundthemoonwecanfindout
howtolicktheproblemswhicharecausedbythis
simplelittlemosquitoAedesvexans

EFFECTSOFLOWLEVELULTRAVIOLET

IRRADIATIONONREPRODUCTIONOF

AEDESAEGYPTILPreliminaryReport
DFRIORDAN

CanadaDepartmentofAgriculture
ResearchInstituteBellevilleOntarioCanada

ABSTRACT

AdultmalesandfemalesofAedesaegyptiL
wereirradiatedwitha4wattfluorescenttubehaving
alargeproportionofitsoutputat2537AIrradiation
wasfor12to8minutesatadistanceof516 Mortal

ityinthemaleswas25forupto4minsexposure
upto45for8minsFourminutesand8minutes
reducedmeanlongevityby28and50respectively
Progenyfromfemalespairedindividuallywithirra
diatedmaleswerereducedby46 8996and998
by112and4minsrespectivelyWhen100treated
maleswerecagedenmassewiththesamenumberof
virginfemales1minirradiationreducedmatingby
6andprogenyby25while2minsirradiationre
ducedmatingby31andprogenyby57 When

femaleswereirradiatedmortalitywasnegligibleover
thewholerangeBloodfeedingwasreducedby55
by2minsexposureand97by4minsOverallre
ductionofprogenywas197088and99for112
and4minsexposurerespectivelyFullresultswillbe
publishedinMosquitoNewsoncompletionofthe
experiments



PROBLEMSOFINTERACTIONANDDENSITY

INMOSQUITOESINRELATIONTO
AEDESAEGYPTIERADICATION

GAHMCCLELLAND

UniversityofCalifornia
DepartmentofEntomologyDavisCalif

Thepurposeofthispaperistoraisequestionsand
drawattentiontosomeneglectedaspectsofthebiology
ofAedesaegyptiandindeedotherpestmosquitoesin
generalItisdangeroustopredicttheoutcomeofthe
eradicationcampaignofAaegyptibuttheoddsthat
itwillsucceedaregoodNeverthelesswithourwis
domtemperedbythehistoryofpasteradicationpro
gramstherearenogroundsforunqualifiedoptimism
Wemustadmitthatagambleisinvolvedwithtax
payersmoneyWehopethattheconsequencesofthe
eradicationcampaignofAaegyptiwillresemblemore
thatofthescrewwormthanthatofthegypsymoth
morethatoftheMediterraneanfruitflythanthatof
thefireantBrown1961

Weshouldnotarguethatitistoolateforbasic
studiesonAaegyptitohaveeffectbeforethecam
paignendssincethisignoresthepossibilitythatthe
goalmightnotbemetbythetargetdateWhatever
theresultoftheoperationintheUnitedStatesfurther
knowledgeofAaegyptiwillbeneededbeforeeradi
cationcanbeattemptedinitsgreaterstrongholdin
SoutheastAsiawhereitscontributiontohumandis
comfortisundeniablygreaterWhereasitmaybetrue
thatweknowmoreaboutAaegyptithananyother
mosquitoitisnothowmuchweknowbutwhatwe
knowthatmattersandmoreparticularlywhatwe
knowinrelationtonewanddevelopingconceptsin
biology

Firstitmustbeemphasizedthatwearedealingwith
aspecialtypeofworldroundpestAaegyptibelongs
tothatgroupoflivingorganismsanimalsaswellas
plantswhichcanbecalledweedsItisanactively
colonizingspecieswhichthrivesinamanaltereden
vironmentItisnotapestinthesenseofthegrain
beetlestheHessianflyorthepinkbollwormwhich
exploitclearlydefinednichesgreatlyexpandedby
mansintensivecultureHutsontheRedSeacoast
anautojunkyardinAlabamaandslumhousesin
Singaporearegreatlycontrastingconditionsandcli
matesyetallsuitAaegyptiAmongotherweedy
insectsDrosophilasimulansinvitecomparisonwithA
aegyptiItisalmostcosmopolitanbeinglesslimited
bycoldthanisAaegyptiandisnearlyeverywhere
closelyassociatedwiththemessedupenvironmentof
manAmostinterestingsimilarityisthatDsimulans
hasbeenfoundfarawayfrommaninBrazilDob
zhansky1965liketheAfricanforestformofA
aegyptiMattingly1957Geneticistscurrentlyfavor
theopinionthatweedyspeciesofbothplantsandani
malsmaydiffersomewhatinthewaytheyinteract
withandadapttotheenvironmentTwoalternative
geneticmechanismsseemtohavecharacterizedthe
invasiveorweedyspeciesofDrosophilaOneisarigid
chromosomalpolymorphismwhichservestofixagen
cralpurposegenotypeCarson1965Fliesofsuch
speciesareabletosurviveunderavarietyofecological
conditionsbutarenotspeciallyadaptedtoanyparticu

larnicheThetermJackofalltradesbutmasterof
noneBaker1965canbeusedIncontrasttheother
mechanisminvolveslargelymonomorphicchromo
someswithaverylabileresponsetoavarietyofselec
tionpressuresWhiletheydonotpossessthegeneral
purposegenotypesuchspeciesareabletoadapttoa
widevarietyofenvironmentsbecomingmorespecial
izedintheprocessOnthebasisofmutantstudiesand
linkageinformationassummarizedbyCraig1967
Aaegyptiseemstoshowconsiderablegenicpoly
morphismwhichratherpointstothesecondadaptive
typeofmechanismAnanswertothisquestioncould
beaprimeobjectiveforfurthercytogeneticstudies
inAaegypti

Adaptationinthegeneticsenseisaresponseto
environmentalpressureIncreasedsurvivalofadapt
ingorgeneticallypreadaptedindividualswillcause
ageneticshiftinthelevelofadaptationintheirpopu
lationWearealreadysofamiliarwithgeneticadapta
tiontoinsecticidesthatneveragainarewelikelyto
expressthesameconfidenceinachemicalthatweonce
expressedforDDTTherearehoweverotherways
inwhichapopulationmightadapttocontrolmeasures
thataremoresubtlethanthedevelopmentofresistance
tochemicalsBehavioralchangesrelatingtoadult
feedingandrestingpatternsthedevelopmentofex
ophilyforexamplearewellknownMattingly1962
InAaegyptianapparentshifttotreeholebreeding
occurredduringtheTrinidaderadicationscheme
KelletandOmardeen1957andwastentativelyat
tributedtoarepellentactionoftheBHCappliedto
themorenormallarvalsitesTheexistenceofasimilar
potentialintheUnitedStateswasrecognizedsoon
afterPorteretal1961andrecentlySchliessman
1966hasdocumentedbreedinginleafaxilsof
bromeliadsinFlorida

Ifweassumethatbreedingintheseexceptionalor
abnormalsiteshasactuallyincreasedshortlypriorto
itsreportedoccurrencethischangecouldrepresenta
naturalextensionorcolonizationofanintroduced
speciesintonewhabitatsAlternativelythechange
couldhavebeenarecentresponsetoanewenviron
mentalpressureThefailureofAaegyptitoextendits
breedingtotreeholesorplantaxilsinitsfirsttwo
hundredormoreyearsintheUnitedStateswould
seemrathersurprisingbutnotwithoutprecedentin
othercolonizersAmutationorinfluxofnewimmi
grantscouldhaveprovidedthenecessaryalterationin
geneticpotentialasinthecaseofSolenopsissaevissima
Brown1961isthesecondpossibilityresponsetoa

newenvironmentalpressureanymoreplausibleSince
larvalsitesreflectadultoviposionalbehaviorletthis
bereexaminedinthelightofpossiblegeneticaland
behavioralinteractionsthatmighteffectthepopula
tiondynamics

Ifattractivebreedingsitesdevelophighlarvalden
sitiestheresultingmortalitymaymorethannullify
theeggproductionoftheexcessovipositingfemales
Thiscouldrepresentanaturalcheckonpopulation
growthbutitwouldnotallowthefullexploitationof
thehabitatsinceotherlessattractivesitesmightnot
havebeenvisitedItwouldseemthatatendencyofa
femaletoseekalternativesitestothosewhichwere

crowdedwouldbeofselectivevaluenotonlytothe
progenyofthatfemalebutalsotothepopulationas
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awholeTherewouldbegreatersurvivalamongthe
larvaeinthesitesherejected

InboththefieldandlaboratoryAaegyptishowsa
peakinitsdielrhythmofovipositionduringthelate
afternoonHaddowandGillett1957McClelland
1960Thismayrepresentnomorethantheoptimal
periodforvisualorolfactorylocationofsmallbodies
ofwaterneverthelessthissameactivitypeakalso
servestobringamaximalnumberofovipositingfe
malestogetheratonetimeThedensityofovipositing
femalesatthebreedingsitesratherthantheoverall
densityofthespeciesinthetotalhabitatmaybea
criticalfactorintheselfregulationofthepopulation
Ovipositionalactivitysynchronizedbyacircadian
rhythmmughtthusbeanepideicticphenomenonas
suggestedanddefinedbyWynneEdwards1962In
otherwordsinteractionbetweenfemalesatpotential
breedingsitescouldbeamechanismontheonehand
limitingovipositionatanysiteinrelationtodensity
andontheotherpromotingfurthersitesearchingand
theutilizationofawiderrangeofbreedingsites

Woke1955andpersonalcommunication1967has
observedinlaboratorycoloniesthatcrowdingmay
inhibitovipositioninvariousarthropodsbutitisnot
clearwhetherthisrepresentsinterferenceinthecage
asawholeorinarestrictedpartofitsuchasanovi
positionsiteTheimportantresultofovipositionalin
terferenceinnaturewouldbethatashortageofpre
ferredbreedingsitesmightleadnotsomuchtore
ducedbreedingastotheutilizationofabnormalsites
Thusitdoesseemthatanenvironmentalpressuresuch
astheremovalofpreferredbreedingsitescouldlead
tobehavioralmodificationSomeaspectsofthisprob
lemarecurrentlyunderinvestigationinthelaboratory
atDavis

OnepartoftheoperationalplanofAaegyptieradi
cationintheUnitedStatesiscommunityenviron
mentalsanitationSchliessmann1966sincemostof
thepreferredbreedingsitesofAaegyptiareundesir
ablearticlesofjunkorrefuseAnaddedbonusofthis
sourcereductionactivityisitssocialvalueincommu
nitycleanupBreedingsitesnotremovedaresprayed
atintervalsPubliceducationmayreducebutisun
likelytopreventasteadyinputofpotentialbreeding
sitesintothehabitatbetweentimesofsprayingThe
effectofsourcereductionisthustoincreasetheratio

ofthenumberofnewunsprayedsitestothatofthe
oldsprayedsitesremainingEvenifthetotalnumber
ofbreedingsitesislessahigherproportionofthem
willbeunsprayedAgravidfemalewillthushavea
greaterprobabilityofovipositinginacleansiteThe
reductionintotalnumbersofcontainersontheother

handmaybythemechanismoutlinedaboveencour
ageovipositioninunusualbreedingsitessuchasplant
axilsAnytendencyforAaegyptitoberepelledby
insecticideappliedtopotentialsiteswouldenhance
botheffectsstillfurther

Withoutdatafromsophisticatedfieldexperiments
therecanbenodenialthataclearriskexiststhatcur
rentoperationaltechniquesinAaegyptieradication
mayactuallybepromotingabehavioralchangein
breedinghabitsAtthesametimetheeffectofthe
controlmeasureswillnotonlyreducetheoverall
numbersofAaegyptiitwillfragmentpreviously
extensivepanmicticpopulationsintoseveraldiscon
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tinuousdomeswithahigherrateofinbreedingSuch
asituationwasrecognizedearlyintheclassicwork
ofSewellWright1932asonefavoringintergroup
selectionandprovidingoneofthebestopportunities
forevolutionarychangeGeneticassimilationofin
itiallybehavioraladaptationsmightbeexpectedto
occurreadilyinsuchamilieuTheoccurrenceofa
situationpermittingorencouragingintergroupselec
tioninAaegyptiwouldbeinterestingsinceintergroup
selectionisthecontroversialcornerstoneoftheWynne
EdwardshypothesisWynneEdwards1965Wiens
1966

Thedemonstrablesuccessofpresentcontrolmethods
ineffectingareductioninpopulationsofAaegypti
mustnotlullusintofalseoptimismWemayinfact
becreatingunobtrusivelystrainsofthespeciesmore
intractabletoeradicationthanthosepresentlyunder
attackThedangerwillbeparticularlygreatifafall
offinthemomentumoftheeradicationcampaignwere
toallowpopulationswithalteredbehaviortoincrease
Theparadoxicalremedyseemstocallforanincrease
ratherthanadecreaseinthenumberofbreedingsites
andthetreatmentofallofthemwithachemicalthat
willkilllarvaewithoutrepellingovipositionThismay
nothavethelocalpoliticalvalueofcommunityclean
upbutbiologicalconsiderationsshouldcomefirst

Itisincreasinglybecomingrealizedamongbiologists
thatforcingananimalpopulationandIfeelparticu
larlythatofahighlyplasticweedyspeciesintoalow
densityphasecanbringaboutcompensatorychanges
atmanylevelsthatfavoritssurvivalThepossibility
ofsuchdensityeffectsoccurringinmosquitoesasa
normalphenomenonhasreceivedlittleifanyattention
Nowisanopportunemoment
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VEHICLEMOUNTEDASPIRATORS

WLBIDLINCMAYERANDJDEDMAN
EntomologicalResearchCenterVeroBeachFla

ABSTRACT

Adescriptionisgivenofajeepandgardentractor
mountedaspiratorRestingmosquitoeswhichtook
flightwhendisturbedbytheapproachoftheaspirator
werecapturedbutgroundlitterwasnotdisturbedby
thelowairvelocityTheeffectofairtemperatureson
collectionsisdiscussedDataispresentedtoshowthat
vehicleaspiratorsareparticularlyusefulwhenblood
engorgedmosquitoesorsamplesmorerepresentative
ofallgonotrophicstagesaredesired

ACTIVITYANDSEQUENCEOFMOSQUITO
PREDATORSINWOODLANDPOOLSIN

ONTARIO

HGJAMES
CanadaDepartmentofAgriculture

BellevilleOntarioCanada

ABSTRACT

Thispapergivesdataadditionaltothosereported
earlierontheoccurrencepopulationsandhabitsof
waterbeetlesthatarepredaceousonunivoltine
aedinemosquitoesinsouthernOntarioAnewtype
ofaquatictrapwasusedtofollowthediurnalmove
mentsofthebeetleatdifferentdepthsinvernalpools
andalsoinapermanentpondOf30speciesof
aquaticanimalscollectedinthevernalpools16
wereDytiscidae2Hydrophilidaeand2werefish
ThenumberofpredaceousbeetlesinmidJuneaver
agedfrom47to56persqyardinsmallpoolsand
27inalargepool

Trapcatchesshowedthatingeneralthepreda
torsweremoreactiveatnightthanduringtheday
andmoreactivenearpoolmarginsthanatthesurface
oronthebottom

Theoccurrenceofthepredatorsinrelationto
mosquitodevelopmentappearstofollowanannual
patternSomespeciescomeoutofhibernationearlier
thanothersandtheirimmaturesarepresentfordif
ferentperiodsThereisevidenecthatpredaceous
beetlesfromvernalpoolsoverwinterinpermanent
watersbutleavetheminearlyspring Aprilto
returntothebreedingpoolsLateinthesummer
whenthevernalpoolsareabouttodryupsome
speciesreturntopermanentwater

Duringthelastsixmonthsof1966largepopula
tionsofAedessollicitanscollectedinsouthwestLouisi
anawerefoundparasitizedwiththemermithidnem
atodeAgamomermisculicisSeventeenpercentofthe
adultfemalessampledwereinfectedtheparasitism
rangedfrom0to91percentinindividualpopulations
Parasitismoccurredequallyinbothsexes

EggsofAculicishatchuponfloodingandprepara
siticnematodesenterbypenetratingtheintegument
ofthehostlarvaThenematodematuresonlyinthe
adultmosquitoUponmaturationthepostparasitic
juvenileescapesfromtheadultmosquitomoltsto
theadultformcopulatesandlayseggsin1421days
atroomtemperatureEggsmaturein914days

Nolethaleffectsfromthenematodeswereobserved
infourthinstarandpupalstagesofAsollicitansA
culiciswhenpresentpreventseggdevelopmentin
Asollicitansandusuallykillsthehostuponemer
genceWhenfemaleAsollicitansdosurvivethe
emergenceofthenematodetheymaydevelopan
eggbatchbutthenumberofeggsappearstobe
abouthalfthatofanuninfectedfemale

ParasitismofotherspeciesofmosquitobyAculi
cisoccursinthelaboratorybutappearstobelethal
ataveryearlylarvalstageorhostresistenceprevents
developmentoftheparasite

In1956theSouthSaltLakeCountyMosquito
AbatementDistrictexpandedinspectionprocedures
intoanextensivelarvalsurveyThepurposesofthe
study Graham1959were1Toobtaininforma
tionthatwillaidinpredictingunusualincreasesin
mosquitolarvalpopulations2todeterminelong
termtrendsinmosquitopopulationsthatcannotbe
determinedbyadultpopulationsremainingaftercon
troloperationsand3toobtaingreaterknowledge
oflarvalhabitatspreferredbyeachspecies

Thestudyhasshownchangesindistributionand
abundanceofseveralspecieswithinthedistrictThis
paperconsiderssignificantincreasesinpopulationsof
AedesvexansMeigenduringthepastfouryearsof
thestudyascomparedwithearlieryearsofthestudy

PRELIMINARYOBSERVATIONSONTHE
INCIDENCEANDBIOLOGYOFAMERMITHID

NEMATODEOFAEDESSOLLICITANSIN
LOUISIANA

JJPETERSENHCCHAPMANANDDBWOODARD
EntomologyResearchDivisionUSDA

LakeCharlesLouisiana

ABSTRACT

FLUCTUATIONSINDISTRIBUTIONAND

ABUNDANCEOFAEDESVEXANSMEIGEN
INSALTLAKECOUNTY

KENNETHLMINSONANDJAYEGRAHAM
SouthSaltLakeCountyMosquitoAbatementDistrict

MidvaleUtah
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Figure1 Seasonaldistributionofpoolswthlarvae
ofAedesvexansinSouthLakeCountyfrom1959
through1966Note1959through1962areaveraged
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Figure2 MapofSouthSaltLakeCountyshowing
distributionofpoolsproducingAedesvexansin1959
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Figure3 MapofSouthSaltLakeCountyshowing
distributionofpoolsproducingAedesvexansin1963
Circledenotesareaofunusuallyhighproduction
ofAedesvexansinSouthSaltLakeCountyfrom1959

Thefirstthreeyearsoftheexpandedsurveyarenot
includedherebecausethisperiodoftimewasneces
sarytoadequatelystandardizeproceduresHowever
datacollectedconcerningAvexanspopulationsis
essentiallythesamefrom1956through1962

Inspectorsforthedistrictarerequiredtocollecta
sampleoflarvaefromeachpoolwheretheyarefound
andrecordcertaindataThedataapplicabletothis
paperaredateandlocationofpoolThelarvaeare
lateridentifiedinthelaboratory

InMosquitosofUtahNielsenandRees1961
reportAvexansasamultibroodedspeciesoccurring
principallyinoverflowpoolsnearstreamsinthelower
valleysandcommonlyappearinginpoolscreatedby
irrigationInAugust1938Rees1939aseveremi
grationmovedintoSaltLakeCityfromthesouthern
areasofthecountynowcontrolledbytheSouthSalt
LakeCountyMosquitoAbatementDistrictGraham
ReesandNielsen1958reportedAvexansdecreas
ingtoapointwhereonlyminorlocalizedannoyances
wereoccurringTheystatedPermanentcontrol
measureshaveconsiderablyreducedthelarvalhabitat
ofAvexansanditisnolongeranimportantcontrol
probleminSaltLakeCountyMosquitostakenin
NewJerseylighttrapsalsoindicatedlownumbersof
Avexansin acounty



Lighttrapandlarvalsurveyrecordsshowedlittle
changeineithernumbersordistributionsofthis
speciesinthecountyuntil1963Inthatyearasig
nificantincreaseoccurredinthenumberofpools
producingthisspeciesandinthedistributionofthe
speciesinthedistricteachsubsequentyearhasshown
agreaterincreaseFig1 Byplottingonamapthe
poolsthatproducedAvexansduringtheyearFigs
234thedistributioncanbeshownTheyear
1959Fig2isrepresentativeofthefouryearperiod
from1959through1962Theyear1963Fig3shows
thefirstsignificantincreaseand1966Fig4shows
currentdistribution

PoolsthatproducelarvaeofAvexansinSaltLake
Countygenerallyproducethespeciesonlyoncedur
ingtheyearalthoughtheymayproduceseveral
broodsofotherspeciesInthefirstfouryearsofthe
studyperiod1959through196288ofthepools
producingAvexansproducedthisspeciesonlyonce
Duringthelastfouryearsthisaveragedroppedto
74Fig5

Theeffectofanincreaseinthenumberofpools
producingmorethanonebroodofAvexansonthe
numberofpositiveinspectionsofthisspeciesisshown
inFigure6Figure6alsoshowsthattheincreasein
larvalpopulationsofthisspecieshasbeencontinuous
forthefouryearperiod
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distributionofpoolsproducingAedesvexansin1966

90

60

60

50

z70

1959 1960 1961

PERCENTAGEOFproofYtABsPRODUCINGAREAS

PRODUCINGONLYONCEPERSEASON

1962 1963 1964 1965 1966

Figure5 ComparisonofpercentagesofAedesvexans
producingareasproducingonlyonceperseasonfrom
1959through1966

TheincreaseofAvexanslarvalhabitatsisthe
resultofthemosquitomovingintosourceswhich
previouslyhadnotproducedthisspeciesInthefirst
yearsofthestudyAvexanswasfoundtypicallyin
floodedpoolsalongstreamsorirrigatedareasinor
closetoshadeDuringthepastfouryearsofthestudy
poolswithAvexanshavebeenfoundinthistypical
habitatbuttheyhavealsobeenfoundinotherareas
Forexampletherehavebeensignificantincreasesin
poolswiththisspeciesalongtheJordanRiverin
manycasesatconsiderabledistancesfromanyshade

ThefactorsresponsibleforthesechangesinA
vexanspopulationshavenotbeencompletelydeter
minedThefouryearswhenAvexansincreasedin
numberwereyearsofrelativelyhighprecipitationand
theothersparticularly1961wereyearsoflowprecipi
tationHoweverthechangesinabundancecorrelate
poorlywithprecipitationChangesofpatternsofwater
usagethroughoutthecountyprobablyhavemoreeffect
Thegrowthofhumanpopulationinthedistricthasbeen
rapidandextensiveandhasoccurredprincipallyin
areaswhichproducethelargestnumbersofAvexans
Astheareaschangefromirrigatedfarmlandtosub
urbandwellingsthewaterusedforirrigationhastogo
elsewherefrequentlycreatingnewlarvalhabitatsAn
exampleofchangesinwatermanagementcausingin
creasesinAvexanspopulationsoccurredin1963
aloneLittleCottonwoodCreekatabout1000Fast

and6000SouthApotentiallyhighAvexansproduc
ingareaexistedalongthisstreamwheretherearea
largenumberoftreesalonganoldstreambedarea
leftdrybyrechannelingthestreamforfloodcontrol
Thisareapasturedafewcattleandhorsesbutlittle
irrigationorfloodingtookplaceuntil1963whenthe
landwasleasedforpastureandthenumberofcattle
wasincreasedsubstantiallyThefarmerproceeded
toirrigatetheareaperiodicallyandlargenumbersof
Avexansadultsemergedbeforethepoolsweredis
coveredDistributionofthepoolsisshowncircledon
the1963mapFig3
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Figure6 Comparisonofthenumberofpositivein
spectionsforAedesvexanswiththenumberofpools
producingthisspeciesfrom1959through1966

Theareaaroundthisproblemhasbecomeincreas
inglyurbanizedandAvexansbecameenoughofa
nuisancetowarrantcorrectivemeasuresbeingtaken
bythefarmeratthesuggestionofthedistrictRe
sultingdecreasesareevidentin19646566This
demonstratestheneedtoobtainknowledgeofmos
quitohabitatsandconvincethepublicofthevalueof
watermanagementAslandistakenoutoffarming
andconvertedintosubdivisionsthewaterthatwas
usedforirrigationbecomesexcessandfindsitsway
inincreasingquantitiesintothestreamscomingfrom
thecanyonsandintotheJordanRiverwhichfunc
tionsasthemaindraininSaltLakeCountyThis
causessomeincreasesinfloodingalongthesestreams
andresultsinmoreAvexanshabitats

Dataavailableatthistimedoesnotexplainwhy
suchasmallpercentageofthepoolsproduceAvex
ansmorethanonceSometimesproductionisashigh
assixtimesayearbutmostpoolsproduceonlyonce
Thereisnoseasonalpatternofdistributionofsources
thatwouldaccountforthis

SUMMARY

ExtensivelarvalsurveysinSaltLakeCountyUtah
from1959through1966haveshownincreasesinthe
numberanddistributionofpositiveinspectionsfor
AvexanslarvaeduringthepastfouryearsThefac
torsresponsiblefortheincreasehavenotbeencom
pletelydeterminedbutpossibleincreasesinprecipi
tationandwateravailableforirrigationalongwith
changingwaterusesduetourbanizationareprob
ablythemajorcausesSincetheincreaseddistribu
tionofAvexanslarvalhabitatisinareaswhere
theywerenotfoundpreviouslyandwhicharenot
typicaloftheirlarvalhabitatinSaltLakeCounty
perhapsthespeciesismakinganadjustmenttoade
creaseoftheirnormalhabitat
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ABSTRACT

Soundsvaryinginfrequencyfrom180350Hzand
backinoneminuteattractedmaleAedesstimulans

Walkfromaswarmwhenthesourcewasplaced
belowitTheoptimumintensityappearedtobein
therangeof5070dBintheswarmMaleswerenot
attractedbythesameintensityifthesourcewas
placedaboveoratadistancefromtheswarmThe
catchesofaNewJerseyandasuctiontrapbaited
withthesoundwerecomparedover12nights
Fortythreepercentofthemalescaughtoverthis

periodwereinthesoundtrap477635however
thistrapseldomcaughtanyotherinsectswhereas
evenatthepeakoftheseasonmalemosquitoeswere
outnumberedbyabout81byotherinsectsinthe
NewJerseytrap

Atpresentthismethodofattractingmalesisnot
sufficientlyeffectivetouseintrapsterilizerelease
proceduresbutthetechniqueispromisingandmay
wellbehighlyeffectivewhenmoreisknownofthe
factorsthatinfluenceswarming

BENEFICIALEFFECTSOFRESEARCHTO

MOSQUITOCONTROLOPERATIONS

KEITHHWAGSTAFFANDJAYEGRAHAM
SouthSaltLakeCountyMosquitoAbatementDistrict

MidvaleUtah

TheSouthSaltLakeCountyMosquitoAbatement
Districthasconductedsomeresearchprogramsevery
yearsincethedistrictbeganoperationsThispaper
willnotreportresultsoftheresearchprogrambe
causetheyhavebeenandwillbereportedelsewhere
Wewishtotakethisopportunitytodiscussthe
benefitssomedirectandothersindirecttocontrol
operationsresultingfromresearchactivities

Oneofthesimplestoftheprojectsclassedfor
districtpurposesasresearchisthefieldtestingof
newinsecticidesThedatafromthisprogramenables
thedistricttoswitchtomoreeconomicaloreffective
compoundswithaminimumofconfusionandalso
permitsthedevelopmentofsafetechniquesunder
controlledratherthanfieldconditionswhenmore
toxicinsecticidesarerequired



Thedistricthastestedvarioustypesofgranules
since1953andreportedtheresultsinvariousjournals
includingMosquitoNewsandtheProceedingsofthe
CaliforniaMosquitoControlAssociationThemost
satisfactorygranuleforourpurposeissandcoreand
weliketothinkthatourinterestalongwiththatof
manyotherdistrictandagenciescontributedinsome
smallwaytothedevelopmentofthistypeofgranule
byindustry

Eachdistricthasitsownpeculiarproblemsand
proceduresthatareidealforonewillbelesssofor
anotherSandcoregranuleswereidealforthepar
ticularproblemsinSouthSaltLakeCountyandtheir
extensiveuseresultedinsavingsofeighttoten
thousanddollarsperyearWithoutatestingprogram
andthecontinuingsearchfornewmaterialsand
techniquesthedistrictwouldhaveeventuallychanged
togranulesbutwithsuchaprogramthechange
occurredmuchsooner

Theinsecticidetestingprogramasmentioned
aboveisasimpleprojectandcannotbedefinedas
researchinthestrictestsenseOtherprojectsinthe
districtaremorecomplexandrepresentsophisticated
researchprocedureAnexampleisourstudyofmos
quitolarvalpopulationsandthefactorsthatinfluence
themForthisprojectthedistrictemploysonapart
timebasisastatisticianandalimnologistfromthe
UniversityofUtahaswellassometechniciansLarge
volumesofdatahavebeencollectedcodedand
placedonIBMpunchcardsThecardsarethensent
throughacomputereithertheIBM7040atBrigham
YoungUniversityortheUnivac2000attheUniversity
ofUtahAcomputerprogramforourdistrictsprob
lemshasbeendevelopedbythefacultyatBrigham
YoungUniversity

Dataobtainedfromthisprogramhasallowedthe
districttoadoptaspecialinspectionschedulefor
Aedesnigromaculisthathasprovedtobeextremely
effectiveIfthesametypeofschedulewereusedfor
allspeciesandallsourcesthecostwouldbeprohibi
tiveforthedistrictbutnormalproceduresforother
speciesgivesunsatisfactorycontrolforAnigromaculis

Thisprogramalsoprovidesthebasicdataforthe
surveillanceprogramforwesternequineencephalitis
Detailsofthisprogramwhichhasbeeninoperation
forseveralyearswerepublishedinMosquitoNews
in1964

Inspectorsforthedistrictgenerallygraduatestu
dentsfromtheUniversityofUtahcollectdatafor
theresearchprogramThisdataiscollectedduring
theregularinspectionandexperiencehasshownthat
thecollectionofdatanotonlydoesnotreducethe
amountofinspectionbutmakesinspectionmorecom
pleteMoraleamongworkersisbetterandthere
searchdatacanbeusedtomaintainbettercontrolover
theactivitiesoftheworkers

Eachinspectorisgivenanumberanditispossible
tomakeanumberofcomparisonsbetweeninspectors
anddetermineworkpatternsifthecomputerispro
grammedtogivesuchinformationSuchdatacanbe
ofgreatvaluetoanadministratorinevaluatingwork
ersandmakingassignments

Anotherresearchprojectinvolvesinsecticideresi
duesandtheultimatefateoftoxicantsintroducedinto

theenvironmentElectronCaptureGasChromatog
raphyisusedinthestudySofarfromthisproject
thedistricthasdeterminedthecauseofanumberof
controlfailureshasadjustedsprayingproceduresfor
specificsituationschangedgranularformulationsfor
moreeffectivecontrolanddevelopedinformationto
demonstratethattheycannotbeheldresponsiblefor
residuesofinsecticideinmanyaquaticenvironments

Anotheradvantageofaresearchprogramisits
valueinattractingbettersummeremployeesThe
prospectofbeinginvolvedinaresearchprogramis
attractivetostudentsseekingsummeremployment
andallowsthedistricttoselectbetterpersonnel

CONCLUSION

Properlydesignedresearchprojectsinlocalmos
quitocontrolagenciescanmakesignificantadvances
inourknowledgeandimprovecontroloperations
morethanenoughtopaythecostoftheresearch
program

EXPERIMENTSONTHEBIOLOGICAL
CONTROLOFMOSQUITOESWITHTHE
FUNGUSBeauveriabassianaBalsVuill

TRUMANBCLARKWILLIAMRKELLENTOKUO
FUKUDAANDJAMESELINDEGREN

CaliforniaStateHealthDepartmentFieldStation
FresnoCalifornia

ABSTRACT

TheabilityofthefungusBeauveriabassianato
killthelarvaeadultsandeggsofmosquitoeshas
beentestedExperimentalhostsincludedCulextar
salisCpipiensAnophelesalbimanusAedesaegypti
AsierrensisandAnigromaculis

Theinfectiveunitsofthefungusconidiaorspores
werefoundmosteffectiveinkillinglarvaewhenthey
wereappliedasadusttothesurfaceofthewater
Thiswasexplainedbythefactthattheprimarysites
ofinvasionweretheperispiracularlobesofthelarval
siphon

DuringMayandJuneof1966themortalityofC
pipienslarvaeinoutdoortestpondsrangedfrom70
to95atadoserateofthreepoundsofviablespores
peracreTheAnophelesandCulexlarvaetestedall
provedtobesusceptibletothefunguswhiletheAedes
larvaewerenot

InlaboratorytestsagainsttheadultsofCtarsalis
CpipiensAaegyptiAsierrensisAnigromaculis
andAalbimanussporesofBbassianaproduced100
mortalitywithinfivedaysafterexposurewhileless
than50mortalityoccurredincorrespondingcon
trolsOutdoortestsagainsttheadultsofAnigro
maculisinscreencageswerelesssuccessfulyielding
only58mortalityInthiscasethefactthatadults
restedonthescreenwallsoftheirtestcagesrather
thaninthedustedgrassthathadbeenprovidedmay
explainthelowmortality

EggsofCulexandAedesexposedtothesporesof
Bbassianahatchednormally
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LABORATORYOBSERVATIONSOFAEDINE
MOSQUITOOVIPOSITION

DIPTERACULICIDAEAEDES
KENLVETHLKNIGHT

IowaStateUniversityAmesIowa
AND

DINNESULZBACH

StMarysCollegeNotreDameIndiana
Forseveralyearswehavebeenconcernedwitha

studyofovipositionsiteselectionbysaltmarsh Aedes

mosquitoesKnightandBaker1962Knight1965
1967andMcGaugheyandKnight1967Aportion of

thisstudyhasinvolvedanexaminationofthepre
ovipositionbehaviorofthegravidfemaleDuring this

workaneedbecameapparentforaknowledgeofthe
bodymovementstypicalofagravid Aedesfemale

preparingforandcarryingoutoviposition Thestudy
reportedherewasaccomplishedinresponse tothis

need
IncontrasttothosegenerasuchasAnopheles

CulexCulisetaandUranotaeniawhichoviposit on

watersurfacesmostAedesmosquitoesroutinelylay
theireggsonmoistsolidsubstratesinlocations which

willsubsequentlybefloodedTwoprincipalsitua
tionsareutilizedasovipositionsitesbythemembers
ofthismosquitogenuscontainerhabitatssuchas
treeholesandplanetaxilsandmoistsoilsjustabove
thewaterlineofdryingfloodpools

Consideringthesizeandimportanceofthegenus
Aedesrelativelyfewdescriptionshavebeenreported
oftheovipositionactbyaedinemosquitoesAgra
monteinHowardDyarandKnab1912Chris
tophers1960504Fielding1919and Wallis

1954aallhavedescriptionsofvaryingquality ofthe

actofovipositionbyAedesaegyptiLinnWallis
1954a1954bdescribedtheegglayingof Apol
nesiensisMarksandApseudoscutellarisTheobald
Howeveralloftheseaedinespeciesarecontainer
breeders subgenusStegomyiaanddifferbasically
fromthefloodwaterspeciessuchasthesubgenera
AedesAedimorphusandOchlerotatus Forthis

lattergroupnopublishedobservationshavebeen
foundNielsenandNielsen1953describedanob
servationofgravidAtaeniorhynchusfemalescoming
nocturnallytoroadandditchpoolsbutthemosquitoes
werenotactuallyseentooviposit

WeareindebtedtoDrWHMcGaugheyforde
signingandbuildingtheovipositionobservationbox
employedinthisstudyandforprovidingthecolo
nizedmosquitospeciesused

METHODSANDPROCEDURES

Experimentswereperformedusingthefollowing
speciesAedesAedimorphusvexansMeigenA
FinlayatriseriatusSayAOchlerotatuscana
densisTheobaldAOchlfitchiiFeltandYoung
AOchlstimulansWalkerAOchltaeniorhyn
chusWiedemannAOchltrivittatusCoquil
lettandAStegomyiaaegyptiLinneausHow
evercompletedatawereobtainedonlyforthelast
threeGravidindividualsofAaegyptiandAtaeni
orhynchuswereobtainedfromlaboratorycolonies
Theremainingspecieswerebroughtdirectlyfrom
thefield
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Thefieldspecimenswereobtainedbyallowing
bloodseekingfemalestofeeduponthecollector
Whentheirfeedingwascompletedtheywerecap
turedwithaninvertedtesttubeandplacedincylin
dricalquartsizepapericecreamcartonswithalid
ateachendThebottomlidcontainedagauzepad
saturatedwithdistilledwaterThetoplidwas
screenedwith16meshscreenwireDailyapledget
ofcottonsaturatedwitha5sugarsolutionwas
placedontopofthescreenwireToinsuremain
tenanceofahighrelativehumidityeachcartonwas
heldinaclosedplasticbag

Allofthefieldcollectedindividualswereheldat
roomtemperatureuntiltheywerethoughttobeready
tolayeggsAvexansandAtrivittatushaddigested
theirbloodmealbyabout79hoursafterreceivingit
buttheotherfieldspeciesAtriseriatusAfitchiiA
canadensisandAstimulansrequiredabout103
hourstodigesttheirsAaegyptiandAtaeniorhyn
chuswererearedinaconstanttemperaturecabinet
at29CThesetwospecieswerefedeitheronhumans
oronguineapigsandrespectivelywerereadytolay
eggs48and72hoursafterfeeding

ExceptforAaegyptiovipositionactivityinall
ofthesespeciesisinitiatedbytheonsetofdarkness
Inorderthategglayingobservationscouldbemade
duringthedaythelightdarkcycleofAtaeniorhyn
chuswaschangedsothatdarknessoccurredinthe
periodof19pmSincethelightdarkcycleofthe
fieldcollectedadultscouldnotbesafelychanged
egglayingobservationsforthembeganaround7pm
ObservationsofovipositionbyAaegyptiweremade
duringthedayatwhatevertimefullgraviditywas
believedtohaveoccurred

Shortlybeforethetimeofexpectedovipositionthe
mosquitoeswereimmobilizedwithcoldThemesono
tumofeachadultwasthenattachedwithbayberry
waxtoawireloopmountedintheendofanappli
catorstickusingthetechniquedescribedbyFeir
LengyandOwen1961

Theapplicatorsticksweremountedverticallyin
holesdrilledinasectionofwoodwhichinturnwas
suspendedoveragauzepadovipositionsiteatjust
sufficientheighttopermitthetetheredmosquitoesto
resttheirtarsiinanormalpositiononthepadFive
mosquitoeswereusedforeachexperimentThegauze
padsubstratewassaturatedwithdistilledwaterThis
entireapparatuswasthenplacedinasmallclosed
containertermedanovipositionobservationbox
00BThisboxwasabout10inchessquareand8
inchesdeepandhadastereoscopicmicroscopeset
intoonesidesoastopermithorizontalratherthan
verticalviewingTopermittheentranceofsufficient
lightsothatovipositionmightbeobservedasmall
circularopeningwascutinthewalloppositethe
microscopeBydirectingthisopeningtowardsawin
dowthelateralviewinginsilhouetteoftethered
mosquitoesintheactofovipositioncouldbeob
served

Thefivemosquitoesmountedforanexperiment
wereeachobservedevery15minutesbypushingthe
blockbearingtheovipositionsitesandthemosquitoes
acrossthefieldoffocusofthemicroscopeWhena
mosquitowasfoundintheactofovipositionobserva
tionswereconfinedtothisoneindividualuntilit



ceasedtolayeggsDuringtheobservationsade
scriptionofallmovementsmadebytheovipositing
femalewasrecordedTheperiodofobservationfor
eachexperimentaveragedabouttwohoursbutthe
tetheredmosquitoeswerekeptintheOOBuntilthe
nextdaytoinsuresufficienttimeforthelayingofa
completebatchofeggsThenumberofeggslaid
byeachobservedmosquitowasthencountedandits
abdomenwasdissectedtoseeifanymatureeggs
wereleftunlaidTheexperimentswereconducted
underroomconditionsTemperaturesaveraged28C
range2531Candrelativehumidities92range
5097 Inallslightlymorethan100hoursofob
servationwereinvolved

RESULTS

Ovipositionobservationswereattemptedwithall
ofthepreviouslymentionedspeciesofAedesbut
adequatedatawereobtainedonlyforAaegyptiA
trivittatusandAtaeniorhynchus

ExtentofOvipositionExtensiveobservationsof
ovipositionbehaviorwereobtainedfor10femalesof
AaegyptiThesefemaleslaidatotalof537eggswith
anaverageof54eggsperfemaleTheactuallayingof
242eggswasobservedUpondissectionofthefemales
followingovipositionitwasfoundthattheyhadin
everycaselaidalloftheireggsprobablyindicating
thattheexperimentalproceduresdidnotinthem
selvesinconvenienceovipositionbythisspecies

OvipositionbynineindividualsofAtaeniorhynr
chuswasobservedOfthetotalof509eggslaidby
thesefemalestheactualdepositionof84wasob
servedUpondissectionitwasfoundthatonly60
ofthematureeggshadbeenlaidThiswasbelieved
toindicatethatthisspeciesdidntadapttothearti
ficialegglayingconditionsimposeduponthemnearly
aswellasAaegypti

Insevencompletedobservationsofovipositionby
Atrivittatus73outof482eggswereobservedbeing
laidDissectiondisclosedthat70ofthemature
eggshadbeendepositedAswithAtaeniorhynchus
thisisprobablyanindicationthatthespeciesdidnt
adaptverysuccessfullytotheartificialconditionsof
theexperiments

OnefemaleofAfitchiilaidallofitseggsinthe
OOBandnineofthesewereobservedbeinglaid

ModificationofAbdomenforOvipositionThefe
maleofAaegyptiundernormalconditionshas
nearlythebasalhalfofabdominalsegmentsevenand
allofthetergumofsegmenteightretractedintothe
precedingsegmentHoweverfortheactofoviposi
tionthesetwosegmentswerefullyextendedthere
mainderofthecerciwasexposedandthepostgenital
platecameintoviewAsimilarextensionoftheab
domeninpreparationforovipositionoccursinA
trivittatusandAtaeniorhynchusThesetwospecies
differfromAaegyptihoweverinthatsegmenteight
iscompletelyretractedduringthenonovipositing
poiseandinthatitisnoticeablyslendererandmore
tubularthanitisinAaegyptiThisdifferencerepre
sentsabasicdistinctionbetweenthesubgenera
OchlerotatusandStegomyiaTheovipositorlikestruc
tureoftheterminalportionoftheaedineabdomen

hasbeenillustratedbyMarshall193872andby
Belkin1962II408

Inallcasestheactuallayingofaneggwasfirst
detectedbythefullextensionofthetelescopedseg
mentsandbyanincreaseintheirdiametercaused
bythemovementoftheeggthroughthemInA
aegyptiprecedingtheappearanceofaneggthere
wereoftenstrainingmovementsTheseconsistedof
arepeatedextensionandclosingoftheposterior
abdominalsegmentsorthebendingoftheposterior
segmentstoa90degreeanglewiththeremainder
oftheabdomenAtaeniorhynchuswasalsoobserved
extendingandclosingtheabdomenbutherethe
movementwasnotnecessarilyfollowedbyegglaying
TheabdomenofAtrivittatushadalongerandmore
taperedappearancethanthatofAaegyptiorA
taeniorhynchusItalsoappearedtobemoreflexible
aswasrevealedbytheunusualextenttowhichthe
tipcouldbebentandbythespeedwithwhichit
changedpositions

DepositionofEggsInAaegyptitheflatsideof
theeggwasdorsalwhenitemergedfromthetipof
theabdomenwhereasinAtrivittatusAtaeniorhyn
chusandAfitchiitheconvexsidewasAccordingto
Craig1956themoreflattenedsideinallthese
speciesismorphologicallythedorsalinrespecttothe
developinglarvaIncontrasttothisChristophers
1960132statedthatinAaegyptitheflattenedside
isinthisrespectventral

TheeggsofAaegyptiwerefrequentlylaiddi
rectlytotherearoftheabdomeninevenhorizontal
stacksThiswasalsoobservedinAtrivittatusand
AtaeniorhynchusbutnotnearlyasfrequentlyThis
methodwasaidedinAaegyptibythefactthatits
eggswereverysticky alsoreportedbyChristophers
1960504andadheredtooneanotherwhilethe
eggsofAtaeniorhynchuswereonlyslightlystickyand
thoseofAtrivittatusnotatall

WithAaegyptithecolumnofeggsattimesbecame
sohighthemosquitosabdomencouldntreachhigh
enoughtoplaceanothereggonitInsuchacasethe
femalewouldkicktheeggswithherhindlegsorpush
themawaywithherabdomenAlthoughlayingeggs
inevencolumnsseemedtobetheusualwayfor
tetheredfemalesofAaegyptiitwasnottheonlyway
Eggswerefrequentlylaidwithoutadefinitepattern
butjustinaclusterdirectlybehindbydroppingthem
onthesubstrateorbylayingthemdownonitThe
eggsofAtaeniorhynchusandAtrivittatusweregen
erallylaidinasimilarrandommanner

IndepositingeggsdirectlyonthesubstrateA
aegyptiusuallyaccomplishedthiswithawipingmove
mentdonebystartingwiththeabdomenfullyex
tendedanddrawingitforwardalongthesubstrateA
trivittatuswasalsoobserveddoingthis

Allthreespecieswereobservedlayingtheireggsin
frontofthemThesemosquitoeshoweverweregen
erallyindividualsmountedwiththeirabdomenspoint
ingverticallydownwardandcouldntcomfortably
extendbackwardsandstillreachthesubstrateWhen
AtaeniorhynchusandAtrivittatuslaidtheireggs
infrontofthemselvestheyoftenpusheddownonthe
substratewiththesixthabdominalsegmentallowing
thetipoftheabdomentobebentforwardandthe
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eggstobelaidwiththeeighthsegmentandcerci
bentslightlyabovethesubstrate

Allthreespecieswereobservedlayingafeweggs
uprightonthesubstratebutnoneofthespeciesin
sertedtheireggsdirectlyintothewetgauzesubstrate
Howeverthiswasprobablybecauseoftheirtethered
conditionsinceitisdefinitelyknownthatAtae
niorhynchuswhenfreedoesinserteggsseverallayers
deepingauzeprovidedwaterdoesnotclosethe
intersticesAtrivittatuslaidsomeeggsbyfirstlow
eringtheabdomentothesubstrateafteranegghad
alreadyappearedandthenimmediatelyraisingher
abdomenanddroppingtheeggontothesubstrateA
fitchiiwasobservedlayingeggsinapilewiththe
eggslinedupverticallyuprightinthesubstrateThis
wasntobservedwithanyotherspeciesTheeggsof
Ataeniorhynchusoftenstucktothetipoftheabdo
menThiswasalsoobservedwithAaegyptiand
sometimestheimmdeiateappearanceofoneortwo
moreeggscausedtwoorthreetobelaidatatime
astheywouldsticktogetherendtoendBothspecies
wouldthenremovethembybobbingtheirabdomens
rubbingthemagainstthesubstrateoreggpileor
brushingthemoffwiththeirhindlegs

OvipositingfemalesofAaegyptiAtaeniorhyn
chusandAtrivittatuswerefrequentlyobserved
feelingtheireggswiththetipoftheabdomenwith
acurioussniffingmotionwhichChristophers1960
504speakingspecificallyofovipositionbyAaegypti
comparestothemannerinwhichanelephantuses
itstrunkThistypeofbehaviorespeciallyoccurred
whentheindividualwaslayingeggsinstackssince
itaidedinwhatwasapparentlyaconsciouseffortto
positiontheeggsInfrequentlyfemalesofallthree
ofthesespecieswereobservedblowingasmall
bubblefromthetipoftheabdomen

AdditionalBodyMovementsCoincidentwithOvi
positionTheovipositionbehaviorofAaegyptiwas
markedbymuchbodymovementTheabdomenwas
alwaysprobingaroundthesubstrateoreggsthe
cerciandpostgenitalplatefrequentlymademove
mentsresemblingtheopeningandclosingofamouth
allsixlegsmovedoftenbutespeciallythehindpair
thetarsiofthehindlegswererubbedtogetheres
peciallywheneggsbecamestucktothemfrequent
escapetypemovementswereobservedattimesall
legswouldmoveinawalkingtypemotionandthe
proboscisfrequentlybobbedupanddownOccasion
allythetipoftheabdomenwasrubbedwiththehind
tarsi

Allofthesetypesofmovementswereobservedfor
allthreespeciesbutespeciallyforAaegyptiInall
threespeciestheprobosciswasoftendowninthe
substrateandeventuallyaclearspotwouldappearin
theanteriorpartoftheabdomenindicatingthatthe
individualhadbeendrinkingfromthesubstrateAl
thoughsometimestherewerenoauxiliarymovements
toindicatethatdrinkingwastakingplaceocca
sionallywhentheprobosciswasinthesubstratethe
headwouldbeseentobobslightlythepalpimoved
forwardslightlyandtherewouldbeoccasional
pumpingmovementsoftheabdomen

InadditiontothemovementsjustdescribedA
taeniorhynchuswasobservedpumpingthetwometa

thoraciclegsfrequentlyAfterlayinganeggthis
specieswouldalsosometimesrubthetibialapicesof
hindlegseithertogetheroralongsidesoftheabdo
minalapexInanobservationofanuntetheredfe
maleofthisspeciestheindividualwasseentorub
theanteriorwingmarginswingsinrestingposition
withthefemoraltibialareaofthehindlegsThen
thefemaleturnedthewingsdownalongthebodyand
rubbedtheiruppersurfaceswiththehindlegsFol
lowingthisanothereggwaslaid

ThecerciofAtaeniorhynchusaredistinctlyelon
gateandwhenafemaleabdomenwasmovingside
tosideandbackwardsandforwardswiththesniffing
likemotionpreviouslydescribeditwasnoticedthat
thecerciwereoftenspreadfingerlikeandthattheir
apicesservedascontactpointswitheggsorwith
thesubstrate

OvipositionBehaviorofOtherAedineSpeciesA
triseriatusAvexansandAcanadensislaideggsin
theOOBbuttheirovipositionactswereneverob
servedSomeeggsofAvexanswerefoundinserted
asdeeplyasthefourthlayerofthegauzesubstrate
AfitchiiAtriseriatusandAcanadensislaidtheir
eggsfourdaysafterobtainingtheirbloodmealwhile
itrequiredthreedaysorlessforAvexansAaegypti
AtrivittatusandAtaeniorhynchusAstimulans
wouldnotlayeggseventhoughfemaleshaddigested
theirbloodmealbythefourthdayTheyappeared
tobegravidwhichwouldseemtohaveeliminated
theneedforanotherbloodmealbutapparentlythe
speciesdidntadaptatalltotheartificialoviposition
environment

DISCUSSION

Asfarasknowntheobservationsreportedhere
arethefirstmademicroscopicallyAnadditionalad
vantagewasthecapabilitytoobservemosquitoovi
positionfromalateralaspectwhereallphasesofthe
actwerereadilyapparentTetheringthefemalesof
coursemadeforahighlyartificialsituationand
thismustbekeptinmindinattemptingtoextrapolate
fromtheseobservationstowhatactuallyoccursinthe
field

AtleastinthecaseofAaegyptiitseemsfrom
theobservationsofChristophers1960504that
lackofmobilitywouldonlypartiallyhandicapovi
positionbythatspeciesWhereashereportedthat
thefemaleshortlybeforeovipositionmovedaboutin
arestlessmanneronceovipositionbeganasmany
as20eggswouldbelaidwithoutachangeinposition
Heobservedfemalesisolatedinspecimentubesand
providedfilterpaperslipsforovipositionsites
Aaegyptiwillinthelaboratoryoccasionallylay

eggsdirectlyonthewatersurfaceInsuchcaseit
hasbeenreportedbyAgramonteinChristophers
1960504thattheovipositingfemalewalkedabout
onthewatersurfacebetweenthedepositionofeach
eggEvenwhenlayingeggsonsolidsurfacesA
aegyptiapparentlymovesfrequentlysinceitvery
commonlylaysitseggsinlinesalongnaturalcreases
Kennedy1942suggestedthatthefidgetingex
hibitedbyAaegyptiinhislaboratorytestswas
probablyprolongedowingtothesmoothedgesof



thedishusedandthenecessitytowalkandflitabout
untilasuitableedgewasfound

Themostexplicitdescriptionofovipositionby
AedesaegyptiwaspublishedbyWallis1954b
Mentionedtherewastheobservationthatdeposition
ofaneggbyanuntetheredfemalewasaccomplished
byacombinationofabdominalmovementfromside
tosideandofawalkingmovementasthemosquito
rangedsidewaysandforwardoverthesurface

Althoughcharacteristicbodydeformationsand
movementsaccompanyeggdepositioninaedine
mosquitoesitwasdisappointingtofindthatnoac
tionswerenotedwhichcouldbeusedasindicators
ofwhetherornotaprofferedsubstratewassuitable
foranovipositionsiteThisisincontrasttogustatory
receptionwhereadownwardmovementofthepro
boscisofamosquitointarsalcontactwithasolution
canbeusedasanindicationthatthesolutionhas
beenfoundsatisfactoryforimbibitionFeirLengy
andOwen1961 Perhapsindicatormovementscan
befoundwhenuntetheredmosquitoesareobserved
Suchastudyisplanned

ThisstudywasaccomplishedintheDepartmentof
ZoologyandEntomologyIowaStateUniversity
AmesIowainconnectionwithstudiessupportedby
NIHGrantAI05119andbytheUndergraduateRe
searchParticipationProgramNSFGE6349
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INHERITEDSEMISTERILITYIN

AEDESAEGYPTI

SISTERMONICAASMAN

MountAlvernoCollegeRedwoodCityCalifornia

ABSTRACT

Areciprocaltranslocationinducedbygammaradia
tionhasbeensuccessfullycarriedinastrainofAedes
aegyptiforover25generationsSincetheinterchange
involvesthemaledeterminingchromosomeitappears
onlyintheheterozygousconditioninallmalepro
genyTheeggfertilityassociatedwiththisaberration
isapproximately30Thissuggestsapossiblevariant
ofthesterilemaletechniqueforbiologicalcontrolof
thisspeciesCompetitivestudiesindicatethenew
straintobeasvigorousandfecundasarenormal
strainsExperimentsarecontinuingtoascertainif
successivereleasesofthesetranslocatedmalesinto
naturalpopulationsmightprovetobemeansofpopu
lationcontrol

EGGLAYINGHABITSOFTHEDEERFLY

CHRYSOPSDISCALISWILLISTONINMARSHES
BORDERINGTHEGREATSALTLAKEUTAH

ABRUCEKNUDSENANDDONMREES

InstituteofEnvironmentalBiologicalResearch
UniversityofUtah SaltLakeCityUtah

Duringthepastthreesummersafieldstudyhas
beenconductedonbitingtabanidsinthemarshes
borderingtheeasternshoreofGreatSaltLakeUtah
Thestudyareaformerlyinundatedasrecentas1872
bywatersofGreatSaltLakeisnowutilizedfor
limitedagriculturalpurposesorasdevelopedmarsh
landsThemarshlandshavebeencreatedbyman
madeearthendikeswhichimpoundwatersfromthe
JordanRiverdrainagesystemWiththedevelopment
oftheseextensivemarshestheproductionofnoxious
insectpestssuchasmosquitoesgnatsdeerfliesand
horseflieshasincreasedTheabundanceofthese
pestsandpotentialdiseasevectorsinthesemarshes
whichareadjacenttothemostdenselypopulated
areainUtahisanincentiveforconductingthis
studyThisrenortontheovipositionhabitsofChry
sopsdiscalisWillistonispartofamoreextensive
studynowinprogressinthisareaonthebiologyand
controloftabanids

Duringthisstudysixspeciesoftabanidflieshave
beencollectedinthestudyareaThesefliesinorder
oftheirabundanceandimportanceaspestsare
ChrysopsdiscalisWillistonHybomitrasonomensis
OstenSackenTabanuspinictiferOstenSackenTa
banusproductusHineChrysopsaestuansvander
WulpandChrysopsfulvasterOstenSacken

Chrysopsdiscaliswasselectedforthisstudyasit
isthemostabundantandimportanttabanidspecies

1ThisprojectissupportedinpartbyfundsprovidedbyRe
searchGrantNo1214100807033AgriculturalResearch
ServiceEntomologyResearchDivisionUnitedStatesDe
partmentofAgriculture
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intheesmarshesThisstudywasconductedinan
attempttodeterminetheegglayinghabitsofthis
speciesfirstinexistingsituationsinthemarshesand
secondonsitespreparedtoinduceegglayingInthe
existinghabitatanattemptwasmadetodetermine
thekindofsituationsselectedbythefliesforovi
positionThefactorsconsideredarespeciesofplants
onwhichtheeggsarelaidandthedensityofplant
coverwhereovipositionoccursandnumberofegg
massesdepositedinrelationtowaterdepthanddis
tancefromshore

Theprocedurefollowedinthenaturalegglaying
studyconsistedofsystematicallyexaminingthevege
tationinandnearthewaterwherethelarvaeofthis
flyoccurMetersquarequadratsatintervalsoffive
paceswereusedinthissurveyVegetativecoverwas
classifiedfromzerotoonehundredpercentineach

uadrataccordingtodensitystandardsofoneto
fivewithtwentypointsineachofthefiveincrements
Eggclusterswerecountedineachquadratoneach
speciesofplant

Theegglayingsiteswerepreparedbyplacing
woodenlathsuprightattwentyfootintervalsThe
lathsextendedfromhighgroundononesideofthe
openpondstothehighgroundontheoppositeside
Thissurveybecameaproductivemethodofobtaining
largenumbersofdeerflyeggsThesurveyalsopro
videddatapertainingtotherelativeabundanceand
variationsinthepopulationofCdiscalisThepro
cedurefollowedwastocountthenumberofegg
clustersoneachlathandapproximatethenumber
permassFollowingthecompletionofthecount
eachlathwasscrapedcleanofeggsFactorssuchas
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Figure2 AverageNoofCdiscaliseggclusterson
lathscomparedwithdepthofwateratwhichovipro
ductionoccured

distanceoflathfromshorewaterdepthwaterand
airtemperaturesandtimeofdaywhentheeggs
weredepositedwasdetermined

EggmassesofCdiscaliswereobservedupon
elevenplantspeciesDistichlisstrictaTorrRybd
Saltgrass ScirpusacutusMuhl Hardstembul

rushScirpuspaludosusANels Alkalibulrush
ScirpusolneyiAGrayOlneysbulrush Typha
angustifoliaL NarrowleafcattailTyphalatifolio
LCommoncattailAtriplexpatulaLAtriplex
SalicorniarubraANelsSalicornia Allenrolfea
occidentalisSWatsKuntzePickleweed Sar

cobatusvermiculatusHookTorr Greasewood

andTamerixgallicaLTamariskTheeggswere
laidoverwaterrangingfromonetoeleveninchesin
depth

Figure1showsthedistributionofeggclusterson
saltgrassinrelationtothedensityoftheplantcover

Duringthe1966seasonatotalof39295egg
clusterswerecountedonthelathsTheseeggmasses
variedinnumberfrom100to600eggsThelaths
werelocatedinwatervaryingindepthfromoneto
twentyfourinchesThegreatestdistancefromshore
atwhichthelathswerelocatedwasthreehundred
feet

Figure2showsthecorrelationbetweenegglay
ingandwaterdepthasdeterminedinfourstudy
areas

Figure3depictsthecorrelationbetweenovipro
ductivityonpreparedegglayingsiteswiththedis
tancethelathswerelocatedfromshore

Dailyeggclustercountswereconductedonthe
lathspreparedasegglayingsitesFigure4shows
theweeklyvariationsinthenumberofeggclusters
depositedbyCdiscalisinastudyareaduringthe
1966season



CONCLUSIONS

1Atotalofelevencommonspeciesofmarsh
plantswerefoundtobeutilizedasnaturalegglaying
sites

2Cdiscalisapparentlyarenotplantspecificin
theiregglayinghabitsbutreadilyovipositonany
typeofvegetationorotherobjectspresentabovesuit
ablewater

3Saltgrassisutilizedmostfrequentlyforegg
layingthismaybeattributedtotheabundanceofthis
plantspeciesinthemarshescomparedwithother
speciesonwhicheggsarelaid

4EgglayingofCdiscalisinnaturalvegetation
wasobservedindensitiesrangingfromzerotoeighty
percentwiththefavoreddensitiesoccurringbetween
zeroandfortypercentInmostcasesobservedegg
clustersweredepositeduponplantswhicharesepa
ratedfromotheremergentplantsbyseveralinches
ofopenspace

8Apositivecorrelationexistsbetweentheplaceof
ovipositionanddistancefromshoreastestedbyChi
squareanalysisAsthedistancefromshoreincreases
egglayingdecreases

9Apositivecorrelationwasalsofoundbetween
oviproductivityandwaterdepthThefavoreddepth
approximatessixinches

10Nocorrelationwasfoundtoexistbetweennum

berofeggmassesandquantatativenumbersofadult
femalefliesThisconclusionisbasedupontheob
servationthatmanyfemaleswhendisturbedduring
ovipositionselectedanothersitetoresumeegglaying

11Ovipositionceaseswhenthewaterisremoved
fromanareaegglayingresumeswhenthelocalityis
reflooded

12Eggswerefoundonthelathsduringtheperiod
fromMay13toSeptember301966Thepeakin
oviproductionoccurredduringtheweekofJune10
1966
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Figure3 EgglayingofCdiscalisonlathscorrelated
withdistancefromshore
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appliedwatermanagementmaybeusedtosubstan
tiallyreducethenumberofCdiscalisproducedon
thesemarsheswithoutmateriallyalteringexisting Figure4 Variationinthenumberofeggclustersde
marshlandhabitat positedbyCdiscalisinastudyareaduring1966
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NEWMETHODSOFINTRODUCING

VISUALANDAUDITORYCUES

JSHAEGER

FloridaStateBoardofHealth
EntomologicalResearchCenterVeroBeachFla

ABSTRACT

Manyfailuresinattemptstocolonizemosquitoesare
duetoinadequatesimulationofnaturalsituationsfor
matingItisapparentlynotenoughtoexperimentonly
withcagesizelightcyclesandlightchores

Averylargecageisnottheanswertotheproblem
ofrefractoryspeciesifusedspeciallightingeffectsas
describedbelowarestillrequiredWehavefoundthat
cagesfrom18cubedto48cubedfortheverystrong
flyerscanbeusedif1to2blackstripesareprovided
ontheceilingandfloorofthecageforflightorienta
tion

Twoindependentphasesoflightareinvolvedthe
lightcomingthroughthetranslucentceilingsimulat
ingskyglowandthegeneralroomilluminationsimu
latingambientilluminationThelatterinthepresent
experimentsinvolvedeveningandmorningtwilights
of45minutedurationforconvenienceinstudyingre
sponsesAbout20minutespastsunsetandbeforesun
risetheceilingilluminationbecamebrighterthanam
bientlightingandprovidedthemosquitoeswitha
stripedsilhouetteforflyingbywhilethefloorlighted
bylightsinbackofthecageprovidedstripedmarkers
forgroundspeedcontroloptomotoreffectThisori
entationsituationisthenmaintainedthroughoutthe
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nightphaseofthedielDuringthedarkofthenight
theroomambientlightiskeptat002to003Luxwhile
alowlightburnsabovethefalseceilingofwhitefiber
glasspanelsTheeffectissomewhatlikemoonlight
passingthroughahazesothatasoftlightpermeates
theroomandcageinterior

Amoretangiblevisualaidhasbeentheintroduction
oftreebranchesinsidethecageTheseprovidetwo
typesofmarkersassomespeciesflyabovethemwhile
othersflyinthespacesbetweenthebranches

Aedestaeniorhynchusrespondtoallthesecuesor
markersflyinginthecagebelowtheceilingstripsor
abovethetreebranchesAedesinfirmatusseemtofly
andmatebetweenthebranches

Shadingaportionofthecageceiling8alongtwo
sidestendedtoconcentratetheflightofCulexnigri
palpusunderthecentralstripedareaPairsincopula
wouldthennotinterceptthecagesidesresultingin
immediatereleaseofthefemalebutflewinsteadin
zigzagfashionbetweenoracrossdarkandlightareas

Itwasfoundthatalltheabovevisualaidswerestill

notenoughtoobtainmatinginCulexnigripalpusand
CulexsalinariusApparentlythesoundsofcertain
othermosquitospeciessharingthecagewiththemin
somewaystimulatedmorematingAedestaeniorhyn
chusgavethemostconsistentresultsasacontributor
ofthisextrasound

Bythethirdgenerationofselectioninthetwoabove
Culexspeciessoundstimulationbyanotherspecies
wasnolongernecessaryDetailsofourmethodsinthe
useofinterspecificsoundstimulationwillbepublished
elsewhere



TRAININGASPECTSOFTHEUNITEDSTATES
SPONSOREDAEDESAEGYPTI

ANDMALARIAERADICATIONPROGRAMS

HARRYDPRATTANDDAVIDDBONNET

USPublicHealthService

NationalCommunicableDiseaseCenterAtlantaGa

DuringthelastfouryearstheNationalCommuni
cableDiseaseCenteroftheUSPublicHealthService
hasbeengivenresponsibilityfortwomajorprograms
dealingwithmosquitobornediseasestheAedes
aegyptiEradicationProgramintheUnitedStates
PuertoRicoandtheVirginIslandsbeginninginthe
fallof1963andtheMalariaEradicationProgram
formerlyadministeredbyAIDtheAgencyforInter
nationalDevelopmentbeginninginthespringof
1966

Althoughtheseprogramsdealwithdifferentspecies
ofmosquitoessimilartypesofinstructiontraining
literatureandvisualaidswereusedinclassesfor
bothprogramswheninstructionincludedadultand
larvalmosquitoidentificationbiologysurveymeth
odsinsecticidessprayingequipmentpersonnelman
agementandequipmentmaintenanceThemalaria
eradicationstudentsalsoreceivedadditionalinstruc
tioninparasitologytheepidemiologyofmalariaand
theuseofdrugs

Thesubjectscoveredbythesecoursesandthetrain
ingliteratureinclude

1Identificationofmosquitoesbothadultandlarval
stagesincludingtheyellowfevermosquitoandasso
ciatedspeciesinthevastareafromHawaiithrough
southernUnitedStatestoPuertoRicoandtheVirgin
IslandswheretheAedesaegyptiEradicationProgram
isinprogressandthemajorvectorsofmalariainthe
17countrieswherethemalariaeradicationprogram
isinprogressorplannedMaterialstoaidtrainingfor
bothprogramshavebeendevelopedincludingpic
torialandillustratedkeysdealingwiththemosquito
vectorsofthevariousstatesandcountriessupple
mentedbyprogrammedtypebookletstohelpstudents
learnaboutbasicmorphologyofadultandlarval
stagesofthesemosquitoes

2BiologyIntheAedesaegyptitrainingparticular
attentionisdevotedtothreebiologicaltraitsofthe
yellowfevermosquitothathavemadetheeradication
conceptarealityaeggsarelaidandthelarvae
developonlyinwaterholdingcontainersnotin
swampsstreamsorothernaturalwaterbthis
mosquitohasashortflightrange onlyabout100
yardsorthedistanceofaboutacityblockandc
thespecieshasapreferenceforfeedingonhuman

SUBMITTEDPAPERSSESSION

CONCURRENT

TUESDAYFEBRUARY7130PM

HARRYDPRATTPresiding

bloodandlivingclosetomanMuchtimeisspent
teachingtheconceptthattheeggsofaegypticanre
mainunhatchedonthewallsofcontainersformany
monthssometimesformorethanayearandthat
apparentlynegativeneighborhoodsmayinfacthave
infestationsintheformofdrycontainerswitheggs
thatcanhatchfollowingthefirstheavyrainInthe
malariatrainingmuchtimeisdevotedtosuchkey
itemsinthebiologyofmajorvectorsaslarvalbreeding
placesflightrangeandhostfeedingpreferencesIn
particularthetrainingemphasizestheconceptthat
thereareseveralopportunitiestokillthefemale
Anophelesmosquitorestingonsurfacessprayedwith
insecticidebetweenthetimeshesucksupbloodwith
malariaparasitesandthetimeshecanbecomeinfec
tiveandpassthePlasmodiumontoanotherperson

3SurveysOntheAedesaegyptiprogramstandard
techniquesformakinglarvalsurveysaretaughtasthe
bestmeansofdeterminingactualbreedingplacesand
pinpointingareasrequiringtreatmentPremisesand
blockindicesbasedonthenumberofpremiseswith
yellowfevermosquitolarvaehavelongbeenusedas
importantcriteriaofthestatusofaegyptieradication
programsOnthemalariaprogrammethodsofmaking
adultsurveys whetherofthehousewindowtrapor
bitingcollectiontype aretaughtbecauseoftheir
usefulnessinconnectionwithoperationsandevalua
tionsAnewtypeofsurveytoolstillbeingevaluated
ontheaegyptiprogramistheovipositiontrapThese
trapsareblackjarsofwatereachcontainingalittle
paddleonwhichtheyellowfevermosquitoreadily
layshereggsThepercentofpositivejarsinasurvey
areaprovidesanindexoftheadultpopulationpresent

4InsecticidesOnbothprogramsDDTisthe
standardinsecticide125fortheaegyptiprogram
and25forthemalariaprogramHoweveralternate
insecticidessuchasmalathionarealsousedwhere
DDTresistanceisaproblemRelativelynewinsecti
cidesarebeingusedonanexperimentalbasis Abate
inrainbarrelsanddichlorvosinhousesandcisterns
Muchtimeinclassesisdevotedtomethodsofformu
latingandapplyingtheseinsecticidesandtoteaching
safetyprecautions

5EquipmentInstructioninproperuseandmain
tenanceofthecompressedairhandsprayeriscommon
tobothprogramsInadditiontothistrainingonthe
AedesaegyptiEradicationProgramstressestheproper
useandmaintenanceofthepowersprayingequip
mentnecessarytospraylargeaccumulationsofactual
andpotentialbreedingplacesoftheyellowfever
mosquitosuchasthestirruppumpwhichisusedin
sometropicalareas

Inadditiontothesesubjectscommontobothpro
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gramsmuchtimeinthemalariacoursesisdevotedto
parasitologyepidemiologyanddrugsFollowing the

curriculaestablishedattheJamaicaManilaLagos
andLomemalariafieldtrainingstationsaconsider
ableportionofthecourseshasbeenspentinteaching
correctmethodsofmakingstaininganddiagnosing
bloodfilmsforthedetectionofmalariaparasites
Muchtimeisalsodevotedtotheepidemiologyof
malariawithemphasisonthedifferenceinthehabits
andhousingofpeopleintheecologyofthevectors
andinclimatologythroughoutthevasttropicaland
subtropicalareawheretheprogramisinprogress

IntheUnitedStatestrainingclasseshavemade
effectiveuseofthefollowingNCDCproducedmotion
pictures
1BiologyandControlofDomesticMosquitoes

M35722minutes
2EnemyinYourHomeM91113minutes
3TheAedesaegyptiInspectorM115123minutes
4TheFrontLineoftheBattleM1070about

15minutes

5ItMustBetheNeighborsM1161about135
minutes

6FieldRecognitionofMosquitoLarvaeM1272
about5minutes

7LetsFinishtheJobM1373about103iminutes
Copiesofthesefilmsareavailableonfreeshort

termloantointerestedindividualsandorganizations

LABORATORYANDFIELDSTUDIESON

MOSQUITOCONTROLINWASTEDISPOSAL
LAGOONSINLOUISIANA

CDSTEELMANJMGASSIEANDBRCRAVEN
LouisianaStateUniversity

DepartmentofEntomologyBatonRogueLa
ABSTRACT

Thetoxicityofseveralinsecticidestobacterialpopu
lationsinwastedisposallagoonswascomparedatfive
concentrationsDursban0Odiethyl0356tri
chloro2pyridylphosphorothioateandnaledcaused
thehighestlevelsofmortalitytothebacterialpopula
itonhavingLDof0028and002respectively
Abate0OOOtetramethyl00thiodippheny
lenephosphorothioateandfenthionwithLDNosof
09and066respectivelycausedthelowestmortality
Bacterialmortalityaslowasthatfoundintestsusing
000011ppmconcentrationswouldprobablynot
causeafunctionaldisruptionofthelagoonprocess
Thedailyadditionoffecalmaterialalongwithbac
terialdevelopmentinalagooncouldoffsetthebac
terialmortalitycausedbyinsecticideapplicationat1
ppmorlesstocontrolmosquitobreeding

Thedeterminationofeffectiveproceduresforcon
trollingthesouthernhousemosquitoCulexpipiens
quinquefasciatusSayanimportantvectorofSt
Louisequineencephalitisbreedinginwastedisposal
lagoonsarepresentedSeveralselectedinsecticide
materialswereshowntobehighlyeffectiveincon
trollingthismosquitovectorDursbanprovided144
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daysof100larvalcontrolwhenappliedat1ppmto
thetotalvolumeoflagoonwaterTheestablishment
ofbaselinesusceptibilitiesofuntreatednaturalpopu
lationsofthismosquitospeciesprovidesinformation
whichallowscloseobservationonthepotentialde
velopmentofresistanceThemosttoxicmaterials
testedwereDursbanLDN00000135LDoo000068
andAbateLD0000054LDoo00012 Spraying
thesurfacemarginofthelagoontoadistance3feet
outfromthebankwitha3gallonhandpumpsprayer
providedthemosteconomicalandefficientmethodof
applicationgiving100percentlarvalmortalitywithin
24hours

MOSQUITOCONTROLAGENTSDERIVED
FROMPETROLEUMHYDROCARBONS

LABORATORYEFFECTIVENESS

DWMILKSJJENNINGSAREHMET
UniversityofTexasMedicalBranchGalvestonTexas

and

GCHAMBERS

EssoResearchandEngineeringCoBaytownTexas
ABSTRACT

Onehundredandtenhydrocarbonsderivedfrom
petroleumwereevaluatedagainsttheeggslarvaeand
pupaeofthesouthernhousemosquitoCulexfatigans
WiedemannandtheyellowfevermosquitoAedes

aegyptiL usingsixdifferenttestproceduresFifty
sixofthetestmaterialsrangedfromtwotoeighttimes
aseffectiveastheNo2dieselfuelstandardagainst
larvaeTwentyfiveoftheoilsproduced100percent
mortalityinCfatiganspupaewhenappliedattherate
of5gallonsperacreTwentyofthehydrocarbonsex
hibitedagreaterresidualeffectthanthestandardand
twentyfivewerefasteractingthanthecontrol

Thetestmaterialsweregenerallymoreeffective
againsttheaquaticstagesofCfatigansthanthoseof
AaegyptiThetwotestproceduresinvolvingthe
watersurfaceapplicationofoilstocontainersof
larvaeandpupaewerefoundtobethemostsatisfac
toryforroutineevaluationofthematerials

CONTROLOFMOSQUITOLARVAEWITH
DURSBANINSECTICIDEAPPLIEDAS

ATHERMALFOG

WOMILLERJCMCNEILLDWMICKS
ANDPDLUDWIG

PlantScienceResearchandDevelopment
DowChemicalCompanyWaysideMiss

ABSTRACT

Duringthesummerof1966fieldtestswerecon
ductedinBrazoriaCountyTexascomparingDursban
withrecommendedchemicalsforcontrolofmosquito
adultsandlarvaewhenappliedthroughathermal
foggingunitApplicationsweremadeusingaLeco
120thermalfoggeneratoroperatedinastandard
mannerusing40gphoffinishedoilmix



AsanadulticideDursbanat02023and026lbA
gave90100and98percentcontrolrespectivelyof
cagedAedesadultsTheseratescomparefavorably
withnaledat021lbAandmalathionat15lbAas
adulticides

AsalarvicideDursbanat005lbAthelowest
dosageusedwaseffectiveControloflarvaewasnot
obtainedwitheithermalathionornaledappliedat
recommendeddosages

InfiveoutofsixexperimentsDursbanat023lbA
gave100percentcontroloflarvaeincontainers
spacedat50footintervalsandlocatedatdistancesas
faras700feetdownwindfromthefogsourceInthe
exceptionalcase100percentcontrolwasobtainedin
thefirst350feetwithpercentcontroldecreasingat
thegreaterdistancesClimaticconditionsforfogging
wereundesirableattimeofapplication

SOMEFACTORSAFFECTINGKILLOFTHE

STABLEFLYSTOMOXYSCALCITRANSL
WITHINSECTICIDALTHERMALAEROSOLS

BWCLEMENTSJRANDAJROGERS
FloridaStateBoardofHealth

WestFloridaArthropodResearchLaboratory
PanamaCity

ABSTRACT

Testsofnaledingroundthermalaerosolagainst
cagedadultsofthestableflyStomoxyscalcitransL
illustratedcertainbasicprinciplesoftheaerosolmethod
forcontrolofinsectsAformulationcontaining1oz
actualnaledpergallonofdieseloilgaveonly70per
centkillwhenappliedoveraswathof300feetat40
gallonsperhourvehiclespeedof5milesperhour
Thekillwiththisformulationandoperationwas89
percentwhenthevolumewasincreasedto80gallons
perhour

Thislargerdosageofnaledwasthenkeptconstant
byapplying40gallonsperhourofaformulationcon
taining31ozofnaledpergallonvehiclespeedof5
milesperhourandbyapplyingthe312ozformula
tionat80gallonsperhour10milesperhourThere
wasnostatisticaldifferenceinkillbetweenanyofthe
treatmentswherethelargerdosageofnaledwasap
pliedItwasconcludedthatwithinthelimitsofspeed
andvolumeusedintheseteststhemostimportant
factoraffectingkillwasdosageietheamountof
actualnaledappliedperacreHoweverthemaxi
mumandminimumlimitsofspeedandvolumefor
effectivekillwiththisdosagewerenotdetermined
bythesetests

Testsofasublethaldosageappliedtocagedflies
alongthreeparallelstreetsshowedasignificantand
progressiveincreaseinkillonthesecondandthird
streetsowingtoincreaseddosagethatresultedfrom
driftoftheaerosolfromtheprecedingswathsThese
resultslendfirmsupporttotheeffectivenessofthe
aerosolmethodforkillingflyinginsectsatdistances
farbeyondthoseattainablewithmethodsthatutilize
largerdropletsThisisimportantinsituationswhere

swathsmustbe600feetormoreowingtolackof
accessroads

Thetestsshowedthatthemerevisiblepresenceof
insecticidalfoginatargetareadoesnotassuresatis
factorykillForgoodkillofinsectswithaerosolsan
effectivedosageofthetoxicantmustbeappliedas
withothermethodsofinsecticideapplication

ThisresearchwassupportedinpartbyContract
No1214100818433 USDA

EVALUATIONOFTHERMALAND

NONTHERMALFOGS

AGAINSTFOURSPECIESOFMOSQUITOES

ROBERTTTAYLORANDHFSCHOOF

USPublicHealthService

AedesaegyptiEradicationProgramSavannahGa
ABSTRACT

InfieldtestsofBaygonDursbanandnaledat
SavannahGeorgiaagainstcagedAnophelesalbi
manusCulexquinquefasciatusAedesaegyptiand
AedestaeniorhynchusBaygonandnaledwerein
feriortoDursbanat2ozgalandonlythelatter
approachedmalathion6ozgalinefficacyC
quinquefasciatusandAedesaegyptiwereharderto
killthanAalbimanusNodifferencesweredetected
betweenthermalandnonthermalfogsorbetweenoil
solutionsandwateremulsions

ECOLOGICALFACTORSINFLUENCINGTHE

EFFICACYOFMOSQUITOCONTROLIN
IRRIGATEDPASTURESINCALIFORNIA

RCHUSBANDSANDLLLEWALLEN

CaliforniaStateDepartmentofPublicHealth
BureauofVectorControlFresnoCalif

ABSTRACT

Thegradualdevelopmentofinsecticideresistance
inmosquitoesinCaliforniahasbeenassociatedpri
marilywiththeselectiveactionoftreatingAedesni
gromaculisinirrigatedpasturesHoweverunexpected
failuresincontroleffortscannotalwaysbeattributed
toresistanceInmanycasesenvironmentalfactorscan
haveaprofoundinfluenceuponthesuccessorfailure
ofachemicalapplication

Earlyseasonconditionssuchaslowertemperature
betterwaterqualityandbettersoilintakeratesmay
aidchemicalapplicationwhileincreasedplantgrowth
increasedsoilsaturationreducedevaporationirriga
tioncombinedwithrainfallandcattlegrazingover
wetsoilalltendedtoincreasethemosquitoproduction
potentialandreducecarefulinspectionapplicationof
insecticidesMeteorologicalconditionssuchaswind
willbothaidandhindersuccessfultreatmentwith
chemicalsandcanleadtoerraticresults

MidsummerconditionsareevenmorecomplexIr
rigationtimingapplicationratesquantityofwaterap
pliedsourcesofwaterandwaterqualityallcontrib
utetooperationalandchemicalfailureEvensuch
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indirectfactorsasthepriceofbeefandtheavailability
ofuplandgrazingwillchangefieldconditionssuf
ficientlytointerferewiththeapplicationofinsecticides
andtheinterpretationofneedfortreatment

Lateseasonconditionshavethemostcriticalin
fluenceontheefficacyofcontrolSoilintakeratesare
reducedpondsaregrowinglargernewareasarepro
videdprotectivecoverforsurvivingpupaeirrigation
waterisbeingdivertedtopasturesfromothercrops
waterqualitymaybereducedresultinginanincrease
insalinityandadultmosquitoeswillnolongerdrift
intoadjacentfieldswherecropshavebeenharvested
butwilldisperseintogreenerareassuchasschool
yardsorcommunitiesIncreasedsoiltemperaturestend
toelevatewatertemperatureswhileincreasesinhu
miditymayreduceevaporation

Manynewareaswithinfieldswillcontributesources
ofsurvivingmosquitoesthatwillbedifficulttolocate
evenunderthebestconditionsThesecontrolfailures
contributelargelytonextyearspopulationsofmos
quitoes

Itisapparentthereforethatmanyfactorsinthe
environmentcontributetothesuccessorfailureof
controloperationsandindirectlyleadtothedevelop
mentofsurvivingpopulationsofmosquitoesthatmay
havebeenselectedforinsecticideresistance

INSECTICIDETOLERANCEINCULEX
TARSALISLARVAEINCALIFORNIA

DONJWOMELDORFPATRICIAAGILLIESAND
KATHLEENEWHITE

BureauofVectorControl
CaliforniaStateDepartmentofPublicHealth

ABSTRACT

InsecticideresistanceinlarvaeofCulextarsalisCoq
hasbeenknowninCaliforniasinceDDTresistance
wasrecordedbyGjullinandPetersin1952Mosquito
News1217Organochlorinecompoundsarenow
rarelyusedagainstthespecieshavingbeengradually
replacedbyorganophosphorusinsecticidesduringthe
1950sParathionmethylparathionfenthionand
malathionarenowtheprincipalcompoundsemployed
againstCtarsalisinCalifornia

Operationalproblemshavebeenencounteredby
mosquitocontrolagenciesinusingeachofthecom
monorganophosphoruschemicalsagainstCtarsalis
Theinsecticideresistancesurveillanceprogramofthe
StateDepartmentofPublicHealthwhichhasbeenin
operationsince1963hasincludedtestinglarvaeof
Ctarsalisinbothcontrolledanduncontrolledareas
againsttheseveralcompoundsMeanlethalLC
valuesforparathionmethylparathionandfenthion
varyfrom0007to0095ppmTherangeofeachis
lessthantenfoldandthereisnoindicationthusfar
ofhighlevelsoftoleranceFromthisevidencethereis
noclearindicationthatresistancehasdeveloped
againstanyofthethreecompounds

Somelevelsoftolerancearehighenoughsothat
theymightcauseoperationalproblemshowever
Specificfieldobservationsoffailurescoupledwith
larvaltolerancetestsarelackinginthecaseofCtar
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salisbutsomeofthesporadiccontrolproblemswith
parathionmethylparathionandfenthionmaybedue
tothedevelopmentoftolerance

SeveralcontrolagencieshavereportedCtarsalis
larvalpopulationswhichhavenotyieldedtonormal
applicationsofmalathionMalathionresistanceinC
tarsalisfromFresnoCaliforniawasdetectedadecade
ago GjullinandIssak1957MosquitoNews1767
70SubsequentworkonFresnomaterialPlappetal
1961MosquitoNews21315319Matsamuraand
Brown1961JEconEntomol54117685showed
thepresenceofasinglegenepartiallydominantfor
malathionresistanceMatsamuraandBrownnotedthat

abackcrossofheterozygousresistancewithhomozy
goussusceptibleCtarsalisproducedamixtureoftwo
populationswitharesultantplateauedregressionline
SeveraloftheCtarsalispopulationswetestedshowed
similarpatterns

Themalathionfailurethresholdformostcontrol

agenciesapproximates01ppmattheLCWomel
dorfetal1966ProcCalifMosquitoControlAssoc
34779Ctarsalislarvalpopulationswhicheither
showedanLCofatleast01ppmorevincedapla
teauintheregressionlinewereconsideredtobere
sistantResistantpopulationsweredetectedthrough
outtheentireCentralValleyfromTehamaCounty
southtoKernCountyLackofevidenceofresistance
alongthecoastandinSouthernCaliforniamayreflect
inadequatesampling

Noadulttolerancetestingwasperformedbutsince
resistancetomalathioninadultsisknowntobelinked
withresistanceinlarvaeitisprobablethatwidespread
resistanceinadultCtarsalisoccursinCalifornia

Withpresentevidencehoweveritisnotsafetocon
cludethatmalathionisnolongereffectiveasaCtar
salisadulticide

THEINFLUENCEOFSUBLETHALDOSAGESOF
INSECTICIDESONTHEBASALFOLLICLESOF

AEDESAEGYPTIL

DJSUTHERLANDFDBEAMEandAPGUPTA
RutgersUniversityNewBrunswickNJ

ABSTRACT

ThelarvalstagesofAedesaegyptiwererearedin
thepresenceofsublethalamountsofDDTdieldrin
ormalathionundercontrolledconditionsoftimeof
hatchtemperatureandfoodandtheeffectsonbasal
folliclenumber BFN ovipositionandegghatch
determinedThesublethalmaximumlevelsSLmax
definedasthemaximumdosageatwhichthereoccurs
mortalitynogreaterthan01percentabovethatex
periencedbycontrolpopulationsofDDTdieldrin
andmalathionfornewlyhatchedlarvaeareapproxi
mately00010001and00125ppmrespectivelyAt
suchlevelstheBFNofemergingadultfemalesafter
96hoursonsugarwaterwas1429percentgreaterthan
thecontrolsPartofthiseffectwasduetoethanolthe
insecticidedispersantIncreasedBFNwasproportion
atelygreaterinsurvivorsoflethallevelsanddoesnot
appeartobetheresultofselectionforindividuals
withhigherBFNAlthoughtheeffectgenerallydidnot
extendbelowSL045resultswithmalathionindicatethat



theslopeofthedosageBFNresponselinemayde
pendontheinsecticideandmayberelatedtoslopeof
thedosagemortalityregressionlineaboveSLmax
Althoughbasalfolliclesmayappearasearlyasthe
fourthinstarincreasedBFNwasalsoobservedwhen
3dayoldlarvaeweretreatedwiththeirSLmaxDDT
0003ppmSuchresultsfavorthehypothesisthat
insecticidesandothertoxicchemicalsactasstress
stimuliandindirectlycausematurationofrudimentary
ovarioleswhichnormallydonotmatureorcontaina
basalfollicleAdditionalexperimentsindicatedthat
increasedBFNresultsinincreaseddepositionofeggs
havingapproximatelythesamehatchabilityasthe
controlsItappearshighlyprobablethatatleastsome
insecticideswhilecontrollingmosquitopopulations
inducesurvivorstorebuildpopulationsmorerapidly
thanexpected

CROSSTOLERANCEOFCALIFORNIA
AEDESNIGROMACULISLUDLOWLARVAE

TOEPNABATEANDDURSBAN

PATRICIAAGILLIESDONJWOMELDORF
ANDKATHLEENEWHITE

BureauofVectorControl
CaliforniaStateDepartmentofPublicHealth

ABSTRACT

InsecticideresistanceofthepasturemosquitoAedes
nigromaculisLudlowhasprovidedcontrolproblems
foralmost20yearsThefirstcontrolfailuresdueto
resistanceinCaliforniawerewithDDTandwerere
portedin1949bySmithMosquitoBuzz32 By
1951theproblemhadextendedtotheotherchlori
natedhydrocarboninsecticidestheninuseGjullin
andPeters1952MosquitoNews1217

Substitutionoftheorganophosphoruscompounds
wasgenerallysatisfactoryuntil1958whenresistance
toparathionwasverifiedbyLewallenandBrawley

CaliforniaVectorViews556Sincethistimere
sistancetobothmalathionandmethylparathionhas
beenconfirmedBrownetal1963MosquitoNews
233415Presentlyincreasingreportsofcontrolfail
uresusingfenthionmakeachangetoanewmaterial
imminentincertainareaswheresevereresistance

problemshavemadeobsolescentthepreviouslyeffec
tivematerials

Inresponsetotheneedsofmosquitocontrolagencies
forearlydetectionofresistanceroutinelaboratory
testingoffieldcollectedmosquitolarvaewasinitiated
in1963bytheStateDepartmentofPublicHealthA
majorportionofthisprogramhasbeendevotedto
surveillanceofsusceptibilitylevelsforpopulationsof
AnigromaculisInadditiontodeterminingrelative
susceptibilitytothechemicalscurrentlyusedpromis
ingcandidatematerialshavebeenevaluatedThese
materialshavebeentestedagainstbothresistantand
susceptiblepopulationsfromthroughoutthestatein
anefforttodeterminetheirrelativeeffectivenessand
thedegreeofcrosstolerancepresentThreeorgano
phosphoruscompoundswhichhavebeenextensively
testedaspossiblesubstitutematerialsareEPN
AbateandDursban

BIOLOGICALACTIVITYOFSURFACTANTS

ANDSOMECHEMICALINTERMEDIATES

AGAINSTPREIMAGINALMOSQUITOES

MSMULLA

DepartmentofEntomology

UniversityofCaliforniaRiversideCalifornia

MosquitosuppressionprogramsinCaliforniade
pendprimarilyonlarvicidalmeasuresAmongthese
measurestheuseofsyntheticorganicinsecticideslead
othereffortsTheuseofpetroleumoilsaslarvicidesis
alsorelieduponincertainsituationsDuetotherapid
developmentofresistanceinAedesnigromaculis
Ludlowtothemostpotentphosphatelarvicidessuch
asparathionandmethylparathionnewinterestinthe
developmentofothertypesofmosquitolarvicidesis
beinggeneratedItispossiblethathavingdifferent
modesofactionthantheorganicphosphatesmaypro
videareasonablesolutiontothephosphateresistance
problem

Inordertoevaluatethephysicochemicalproperties
ofpetroleumoilsformosquitocontrolfundamental
studiesonthebiologicalefficacyoftheseproducts
wereinitiatedAsonephaseofthisprogramthe
biologicalactivityofavarietyofsurfaceactiveagents
additivesandseveralintermediateshadtobeascer
tainedagainstmosquitolarvaeAlargenumberof
thesecompoundsisavailablecommerciallyorfor
experimentalpurposesThepotentialuseofthesecom
poundsformosquitosuppressionhasnotbeeninves
tigatedThispaperpresentsapreliminaryreporton
theactivityofsomeofthesematerialsagainstlarvaeof
CulexpipiensquinquefasciatusSaySomeofthe
compoundsevaluatedmanifestedahighdegreeof
biologicalactivityagainstthelarvaeThesematerials
seemtohaveadifferentmodeofactionthanthe
organicphosphatesandthereforeoffergoodpossi
bilitiesforcontrolofphosphateresistantaswellas
susceptiblemosquitoesFurtherresearchonthede
velopmentofthesematerialsasmosquitolarvicides
hastobeaccomplishedbeforetheycanbeusedona
practicalbasisAgroupofsimilarcompoundsshowing
exceptionalactivitywerestudiedindetailMulla
19661967whichlookpromisingforthecontrolof
preimaginalmosquitoes

METHODSANDMATERIALS

Samplesofthetechnicalmaterialofeachcompound
weredissolvedinacetonetoprepare1solutionon
weightvolumebasisFurtherdilutionsifneededwere
madefromthestocksolutionsForbiologicalassay
aliquotsoftheacetonesolutionswereaddedto100
mloftapwaterPH7580in6ozwaxedpaper
cupswhere254thinstarmosquitolarvaeorpupaewere
placedTheprocedurefollowedwassimilartothat
forthescreeningofinsecticidesMullaetal1964
Mortalitywasassessed24hoursaftertreatmentThe
materialswereevaluatedataconcentrationof1050
100and200ppmForsomeofthematerialstherange
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ofbiologicalactivitywasdeterminedandtheLC50and
LClevelsweredetermined

Informationonthechemicalnatureandotherprop
ertiesofthematerialsevaluatedwasobtainedfrom

themanufacturersorfromamonographondetergents
andemulsifiers Anonymous1964 Someofthisin
formationisincludedinthetablespresentingthedata

Supplier
andmaterial

AtlasChemical

G1045A

G1087

G1096

G1186

G1196

G1255

G1256

G2081

G2083

G2085

G8916P

G8916T

GeneralAniline FilmCorp

IgepalCO880
Nmethyl2

pyrrolidone
2pyrrolidone

GeneralMillsInc

Deriphat160C

HodagChemCorp

Hodag400

Hodag60L

Hodag820
HodagGTO

NopcoChemCo

AgrimulTL

AgrimulUL
Nopalcol4L
Nopalcol6L

Chemicaldescription

Ind

polyoxyethylenesorbitollaurate
polyoxyethylenesorbitolheptaoleate
polyoxyethylenesorbitolhexaoleate
polyoxyethylenesorbitololeate
polyoxyethylenesorbitololeatehigher
ethyleneoxidemoleratiothaninG1186

polyoxyethylenesorbitolestersof
mixedfattyandresinacids

polyoxyethylenesorbitanestersof
mixedfattyandresinacids

nonylphenoxypolyoxyethyleneethanol

Nmethyl2pyrrolidone
2pyrrolidone

f3iminodiproprionatepartial AMPH

sodiumsaltofNlauryl

polyoxyethyleneglycol400
monooleate

polyoxyethylenegylcol600
monococonate

polyoxyethyleneglycol600dioleate
glyceroltrioleate

aromaticsulfonateoxide
condensateblend

nonionicarnionicblend

polyethyleneglycol400monolaurateNIB
polyethyleneglycol800monolaurateNIB

AN AnionicALK AlkalineAMPH AmphotericB
BiodegradeableNI NonionicCat Cationic
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TableI

Listofsurfactantsandotheradditiveswhichmani

festednobiologicalactivityat200ppmconcentration
against4thinstarlarvaeofCulexpquinquefasciatus
inpreliminarylaboratorytests

Supplier
Type andmaterial Chemicaldescription

NI

NI

NI

NI

NI

NI

NI

NIB

NIB

NIB

NIB

AN

NIAN

RESULTSANDDISCUSSION

Allthematerialsevaluatedat50100and200ppm
inthesestudiesaredividedintotwogroupsThefirst
groupofcompoundsshowingnobiologicalactivity
at200ppmconcentrationarelistedinTable1A
varietyofnonioniccationicamphotericandalkaline
surfactantsorintermediatesshowednobiologicalac

OlinMathiesonChemCo

Monoethanola2aminoethanol
mine

Diethanolamine22iminodiethanol
Triethanolamine222nitrilotriethanol

RetzlogChemCo
CX230

D40

D50

FR62

FX100

FX220

L775

RetzloChem
NS195B
NX150

NX200

NX300
NX500

RCC50

SPONTO60

TALLEX80

TALLEX120

TALLEX150

apolyoxyethylenelaurylether
apolyalkyleneglycolether
apolyalkyleneglycolether
sodiumsaltofsulfonicacid

adinonylphenoxypolyethyleneoxy
ethanol

adinonylphenoxypolyethyleneoxy
ethanol

ablendofalkylarylpolyoxyethylene
glycolsandpolymerizedaromaticresins

Co

apolyoxyethylatedvegetableoil
anonylphenoxypolyethyleneoxy
ethanol

ablendofalkylarylpolyoxyethylene NI

glycolsandfattyacids
polyoxyethylenesorbitoltalloilester

apolyoxyethyleneether
apolyoxyethyleneether
apolyoxyethyleneether

UnionCarbideChemCo

Carbowax200polyethyleneglycol
Diethylene diethyleneglycol

Glycol

Type

ALK

ALK

ALK

WyandotteChemCorp
PluronicL101acondensateofethyleneoxidewitha NI

hydrophobicbaseformedbycondensing
propyleneoxidewithpropyleneglycol



TABLE2Biologicalactivityofvarioussurfactantsandotheradditivesagainstthe4thinstarlarvaeofCulex
pquinquefasciatusinpreliminarylaboratorytests

Supplierandmaterial

ArmourIndustrialChemCo

ArmeenL7

ArmeenL9

ArmeenL11

ArmeenL15

ArmeenL15
acetate

ArmeenL15
oleate

DuomeenL7

DuomeenL11

DuomeenL11
monoacetate

DuomeenL15

DuomeenL15
monooleate

DuomeenL15
dioleate

AtlasChemInd

G2080

G3300

G3387

G4500

G4600

CA630

DowCorningCorp

200fluid

1107

GeneralAniline FilmCorp
IgepalCO530
IgepalCO630
IgeponAP78
IgeponT77
IgeponTK32

GeneralMillsInc
Primaryamines

Alamine4

Alamine6

Alamine7

Alamine11

Alamine15

Alamine21

Alamine26

AlamineH26

Seconaryamines
Alamine204

Alamine221

Tertiaryamines
Alamine304

Alamine336

Aliquat4
Aliquat21
Aliquat26
Aliquat221

Chemicaldescription
Rchain

betaamine7carbon
betaamine9C
betaamine11C
betaamine15C

betadiamine7C
11C

betadiamine15C

alkylarylsulfonate

nonylphenoxypolyethyleneoxyethanol
nonylphenoxypolyethyleneoxyethanol
oleicacidesterofsodiumisothionate

sodiumNmethylNoleoyltaurate
SodiumNmethylNtalloilacidtaurate

laurylamine
palmitylamine
stearylamine
oleylamine
oleyllinoleylamine
coconutoilamine

tallowamine

hydrogenatedtallowamine

dilaurylamine
dicocoamine

trilaurylamine
tricaprylylamine
trimethyllaurylammoniumchloride
cocotrimethylammoniumchloride
tallowtrimethylammoniumchloride
dicocodimethylammoniumchloride

Type

CATB 100 70 8

CATB 100 100 88

CATB 100 100 100

CATB 100 100 100

CATB 100 100 100

CATB 100 100 100

CATB 100 52 2

CATB 100

CATB 100 100 100

CATB 100 100 100

CATB 100 100 100

CATB 100 88 82

AN

NI

NI

ANB

ANB

AN

CAT

CAT

CAT

CAT

CAT

CAT

CAT

CAT

CAT

CAT

CAT

CAT

CAT

CAT

CAT

mortalityatconc
ppm

200 100 50

34 6 2

100 96 92

100 92 30

98 26 0

100 100 86

66 18 2

60 56 26

60 52 24

70 70 68

62 26 22

20 0 0

72 50 36

12 0 0

100 100 100

98 96 94

88 66 56

100

100 100 100

100 100 100

100 100 100

98 94 84

100 74 10

100

8 2 0

100 86 70

16 0 0

66 10 0

56 28 14

100
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Supplierandmaterial

GeneralMillsInc
Tertiaryamines

AliquatH226

Aliquat336
Aliquat400
Deriphat170C

HodagChemCorp
20L

42L

420

E11

DGL

GMO

GMOD

GMR

GMRD

E4

E5

E10

NopcoChemCo

Agrimul70A
Gammanol
GammanolX

OlinMathiesonChemCo

Polytergent
B200

Polytergent
B300

Polytergent
G200

Polytergent
G300

Polytergent
J200

Polytergent
J300

Polytergent
J400

Polytergent
J500

RetzloffChemCo
CX40

FR47

FR56

FR77

FR79

NS2

NS29

NS30

NS139

NS176
NX25

NX40

NX60

NX80

NX100
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Table2 Continued

Chemicaldescription
Rchain

dihydrogenatedtallowdimethyl
ammoniumchloride

methyltricaprylylammoniumchloride
11mixtureAliquats26and221
Nlauryl3aminopropionicacid

polyethyleneglycol200monococonate
polyoxyethyleneglycol400dicoconate
polyoxyethyleneglycol400dioleate

diethyleneglycolmonococonate
glycerolmonooleate
glycerolmonooleate
glycerolmonoricinoleate
glycerolmonoricinoleate
apolyoxyethylenealkylarylether
apolyoxyethylenealkylarylether
apolyoxyethylenealkylarylether

alkylarylpolyetheralcohol
asodiumpetroleumsulfonate
asodiumpetroleumsulfonate

nonylphenoxypolyethoxyethanol

nonylphenoxypolyethoxyethanol

octylphenoxvpolyethoxyethanol

octylphenoxypolyethoxyethanol

polyethoxyethylaliphaticether

polyethoxyethylaliphaticether

polyethoxyethylaliphaticether

polyethoxyethylaliphaticether

apolyoxyethyelenelaurelether
analkylbenzylquaternary
analkylbenzylquaternary
anaminesaltofsulfonicacid

anaminesaltofsulfonicacid

apoloxyethyelenephenolicresin
anethoxylatedaliphaticalcohol
anethoxylatedaliphaticalcohol
polyoxyethyelenethioether
apoloxyethyelenephenolicresin

anonylphenoxypolyethyleneoxyethanol
anonylphenoxypolyethyleneoxyethanol

Type
mortalityatconc

PPm
200 100 50

50 18 4

100

94 98 92

AMPH 100 98 22

NIB 74 42 20

NIB 70 64 68

NIB 42 8 10

NIB 34 24 14

NIB 88 68 32

NIB 92 94 90

ANB 90 82 78

NIB 94 56 14

NIB 64 28 14

NIB 96 90 76

NIB 40 14 0

NIB 62 44 34

NI 6 4 4

AN 40 38 18

AN 48 12 6

NI 82 74 56

NI 84 74 64

NI 76 66 28

NI 44 52 12

NI 100 94 82

NI 98 98 8

NI 94 18 0

NI 40 10 0

100 100 100

100 100 100

84 24 0

96 32 0

90 6 0

96 58 2

90 62 2

24 0 0

84 10 0

16 2 0

100 100 100

86 52 28

100 74 54

90 88 34

88 40 26



Supplierandmaterial

RAD1110

SPONTO217

Rohm HaasCo

Hyamine3500

TritonB1956

TritonDN65R6837
TritonGR5R6838
TritonN101

TritonX100R6839
TritonX114

StepanChemCo
ToximulR

ToximulS

WitcoChemCoInc
EmcolAK1697P

EmcolAK16P

EmcolH140B

EmcolH83T

AG330

H141B

1Fordescriptionofsymbolssee
2Notreadilysolubleinacetone
3LCandLC for4thstage
tivelyAgainstpupaeCX40

Table2 Continued

Chemicaldescription
Rchain

apolyoxyethylatedamine
ablendofalkylarylpolyetheralcohols
andspecialsulfonates

asulfonateblend

asulfonateblend

blendofalkylarylpolyetheralcohol
andsulfonates

blendofalkylarylpolyetheralcohol
andsulfonates

blendofalkylarylpolyetheralcohol
andsulfonates

blendofalkylarylpolyetheralcohol
andsulfonates

blendofalkylarylpolyetheralcohol
andsulfonates

blendofalkylarylpolyetheralcohol
andsulfonates

tivityatthelevelstestedThisgroupincludesrepre
sentativesfromalcoholsaminesestersNsubstituted
aminoacidderivativesethersandotherclassesof
compounds

Lackofbiologicalactivityofthesecompoundsdoes
notdetractfromthesurfaceactivityofthesecom
poundsTheuseofthesematerialsinemulsifiable
concentratesandotherformulationsisprimarilybased
uponthehydrophilicandhydrophobicbalancesof
thematerialsandpossiblyotherphysicochemical
propertiesofthecompounds

Thesecondgroupofcompoundscontainschemicals
whichshowedappreciablebiologicalactivityagainst
mosquitolarvae Table2 Hereagainavarietyof
compoundsrepresentingestersethersalcoholssul

Type

NalkylCCCedimethylbenzyl
ammoniumchloride

modifiedphthalicglycerolalkydresin NI 28

96

dioctylsodiumsulfosuccinate AN 78

nonylphenoxypolyethoxyethanol NI 58

isooctylphenylpolyethoxyethanol NI 80

isooctylphenylpolyethoxyethanol NI 60

AMPH 100 100 14

AN 100 92 22

CAT 100 86 20

NI

NI

mortalityatconc
PPm

200 100 50

82 18

50 14

NIAN 32 10

NIAN 86 58

NIAN 100 94

NIAN 100 62

NIAN 32

NIAN 100 100

16 12

4 0

42 0

40 18

12 6

42 10

footnote1inTable1

Insomeoftheseprecipitationoccurredonstandingandaging
larvaeareCX409and13ppmFR4722and46ppmNX2512and30ppmrespec
5and13ppmFR47greaterthan50ppmNX255and10ppmrespectively

2

4

2

12

56

10

0 0

82

fonatesquaternarysaltsandfattynitrogenderivatives
wereevaluated

IntheArmeenseriesofcompoundstheactivity
increasedasthecarbonchainlengthincreased
ArmeenL7waslessactivethanArmeenL9which
inturnwaslesseffectivethanArmeenL11and

ArmeenL15TheacetateandoleateestersofArmeen

L15showedsimilaractivityintherangesevaluated

Asimilarrelationshipbetweenstructureandbio
logicalactivitycanbenotedfortheDuomeenseries
ofcompoundsDuomeenL7showedloweractivity
thanDuomeenL11TherelativeactivityofDuomeen
L11andDuomeenL15withintherangeofconcen
trationstestedwasthesameThedioleateesterof

DuomeenL15waslessactivethanthemonooleate
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Material

Polysub160
Polysub161
Polysub164
Polysub166
Polysub169

Polysub170
Polysub173
Onyxide172

Onyxide3300

AmmonyxCO
AmmonyxLO
AmmonyxMCO
AmmonyxMO

Material

Tergitol12P6
Tergitol12P9
Tergitol12P12
Tergitol12M10
TergitolTMN
TergitolNP14
TergitolNP15
TergitolNP16
TergitolNP27
TergitolNP33
TergitolNP35
TergitolNP40
TergitolNP44
TergitolNPX
TergitolOP15
Tergitol3A6
Tergitol15S12
TergitolTP9
TergitolXD
TergitolXH
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Table3

Biologicalactivityoforganonitrogen compounds
OnyxChemicalsagainstlarvaeandpupaeofthe

mosquitoCulexpquinquefasciatus

Chemical
description

Polysubstitutednitrogen
Polysubstitutednitrogen
Polysubstitutednitrogen
Polysubstitutednitrogen
Sulfanilicacidderofalkyl
isoquinoliniumbromide
Polysubstitutednitrogen
Polysubstitutednitrogen
Ethylbenzyldimethylalkyl
ammoniumcyclohexylsulfonate
Alkyldimethylbenzylammonium
saccharinate

Cetvldimethylamineoxide
Laureldimethylamineoxide
Myristylcetyldimethylamineoxide
Myristyldimethylamineoxide

Youngppm 4thppm
LC LC

Table4

BiologicalactivityofvariousTergitolUnionCarbide
nonionicsurfactantsagainst4thstagelarvaeand

pupaeofthemosquitoCulexpquinquefasciatus

Chemicaldescription

Dodecylphenylpolyethyleneglycolether
Dodecylphenylpolyethyleneglycolether
Dodecylphenylpolyethyleneglycolether
Dodecylmercaptopolyethyleneglycolether
Trimethylnonylpolyethyleneglycolether
Nonylphenylpolyethyleneglycolether
Nonylphenylpolyethyleneglycolether
Nonylphenylpolyethyleneglycolether
Nonylphenylpolyethyleneglycolether
Nonylphenylpolyethyleneglycolether
Nonylphenylpolyethyleneglycolether
Nonylphenylpolyethyleneglycolether
Nonylphenylpolyethyleneglycolether

Tridecylpolyethyleneglycolether
Polyethyleneglycoletheroflinearsecalcohol

Polyalkyleneglycolether
Polyalkyleneglycolether

Mortalitypertainstothetreatedstageonly
Someadultsemergingdiedonthesurface
Sometreatedlarvaepupatedbutdiedinthepupalstage

LC LC
Pupaeppm

LC LC

37 100 200 440 360 500
16 35 81 220 190 390
22 56 55 110 500
14 31 42 78 18 30

60 200 120 350 190 400

44 115 170

28 95 500
15 27 500

28 95 350

290

500
290

230

720

480

430

500
500
500

500

380 140 370

500
500

500 290 540

140 370

500
250 500

250 500

24hr mortality
Larvaeppm Pupaeppm

10 50 10 50

43 73 100 100

45 88 95 100

0 8 90 100

0 0 8 41

0 0 3 43

13 93 80 100

0 53 98 100

13 75 83 100

0 18 53 100

8 18 8 65

0 0 0 55

0 0 0 18

0 0 0 13

10 58 5 93

0 5 0 48

0 63 83 100

0 20 10 68

0 3 58 100

0 0 0 3

8 8 3 0



esterCertainrelationshipsbetweenstructureand
biologicalactivitywerealsonotedfortheAlamine
andAliquotseriesofcompounds

Agroupofpolysubstitutedorganicnitrogencom
poundswereevaluatedagainstyoungand4thstage
larvaeandpupaeTable3Theyoungerlarvaewere
moresusceptibletothesecompoundsthanthe4thstage
larvaeIngeneralthesecompoundsshowedalow
levelofactivityagainstthelarvaeandpupaeTwo
compoundsPolysub166and169werequiteactive
againstthelarvaeandpupaeTheformercompound
wasmoreeffectiveagainstthepupaewhilethelatter
waseffectiveagainstthelarvae

Table4presentsinformationontheactivityofalkyl
polysubstitutedglycolethersThesearenonionicsur
factantswhichfindmanyusesinhouseholdandin
dustrialdetergentsNoneofthesecompoundsare
consideredtohaveappreciableactivityagainstthe
larvaeHoweveragainstthepupaeTergitol12P6
12P912P12andNP15manifestedamoderate

levelofactivityattheconcentrationof10ppmItis
possiblethatfurthersearchintheglycolethersmight
producemorepromisingcompounds

Thefattynitrogenderivativesasagrouparevery
promisingMulla1967Thesematerialsaffectedthe
larvaeinthesamemannerasbiologicallyactive

petroleumoilsThelarvaewereaffectedwithinafew
minutesMortalityunlikeinthecaseoforgano
phosphateinsecticidesoccurredwithinafewhours
14aftertreatmentTypicalsymptomsofintoxica
tionwereinitiatedbyhyperexcitationandcurling
upofthelarvaeTheaffectedlarvaefrequentlycurl
upandbiteonthesiphontubeWithinanhourorso
theaffectedlarvaesinktothebottomandareunable

tosurfacereadilyThelarvaemaywriggleonthe
bottomwhendisturbedbuteventuallydie

Limitedfieldandlaboratorystudiesonthebio
logicalefficacyofthesecompoundshasbeenaccom
plishedThesestudiesarereportedelsewhereMulla
1967Thesecompoundsoffergoodpossibilitiesfor
mosquitocontrolinthefuture
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THIOKOLSWAMPSPRYTEEQUIPPEDWITH
AUTOMATICCOMPRESSEDAIRSPRAYING

UNITSFORAPPLYINGGRANULEAND

LIQUIDINSECTICIDES

JACKHKIMBALLANDALBERTHTHOMPSON
OrangeCountyMosquitoAbatementDistrict

SantaAnaCalif

Theuseofanamphibioustrackvehiclecalleda
Weasel andsimilartotheThiokolSwampSpryte
vehicleisnotnewtotheOrangeCountyMosquito
AbatementDistrict

WhentheDistrictwasformedin1947acomplete
surveywasmadeoflargebreedingsourcesconsisting
ofsome6000acresofsaltmarsh1025acresof
privateduckclubpondsdairypasturesandother
sourcesAtthattimeitwasdecidedanamphibious
trackvehiclewasneededOurfirstWeasel Army
surpluscargocarrierwaspurchasedthroughawar
surplusdealerSincethenwehavepurchasedfour
morefromothersourcesusingsomeforspareparts
OurlastWeaselrecentlybecameinoperablebecause
thetrackshadwornbeyondrepairandthehulland
bulkheadhadrustedout

Atthepresenttimehoweversome2500acresof
thesaltmarshremainsinitsnaturalstateandissub

jecttofreshwaterfloodingfromrainfallandstorm
waterrunoffaswellastidalwaterfloodingAlso
thereareapproximately300acresofprivateduck
clubpondsundersurveillanceItistheproperty
ownersresponsibilitytopreventunnecessarymos
quitobreedingbutincasesofemergencybreeding
sourceswillbetreatedbytheDistricttoprotectthe
residentsofthesurroundingcommunityfrommos
quitoannoyanceInadditiontherearerainwaterde
pressionsfloodchannelsandothersourcesthatcan
notbeadequatelytreatedunlesstherightequipment
isused

Atpresentourpopulationisover1100000with
subdivisionsbeingbuiltadjacenttoorclosetolarge
mosquitosourcesThesesourcescannotbeadequately
controlledwithstandardequipmentsotheDistrict
purchasedaThiokolSwampSpryteAmphibious
Model1301andaTrailmastertilttypetrailerfor
transportingtheSpryte

Forthemosteffectivecontrolofmosquitoesand
chironomidaegnatsthefollowingequipmentwas
installedfordispensingbothliquidandgranulein
secticides

1 Amountingplatewasbuiltandinstalledabove
theclutchhousingABendixWestinghouseTu
Flo500watercooledcompressorwasmountedon

SUBMITTEDPAPERSSESSION

CONCURRENT

WEDNESDAYFEBRUARY8830AM

WILLIAMCREEVESPresiding

2

3

4

5

thisplateThiscompressorisdrivenbybeltpul
leywiththedrivepulleyinstalledonthefront
universaljointflangeThiscompressorrunscon
tinuouslywhiletheengineisrunningbutactual
compressionofairiscontrolledbyagovernor
whichstopsorstartsthecompressionofairby
loadingorunloadingthecompressorinconjunc
tionwithitsunloadingmechanismThisisdone
whentheairpressureinthesystemreachesthe
desiredmaximumorminimumpressuresThestart
recoverypressuredifferentialis1520PSI
Aftertheinstallationofthecompressorwemount
eda90gallonhorizontalhydrogalvanizedcom
pressedairspraytankThistankwillbeusedfor
oilinsecticideandisequippedwitha34Wabco
AirRegulatorpressurerange0150PSInumber
P551191andaWWabcoR2linefilternumber
P7104Thisfilterassuresdrycompressedairforthe
granulegunThetankalsoactsasanairreservoir
foroperatingtheOrangeCountycompressedair
granulegun
ThegranulegunisaKelcoModelG790Csand
blastgunequippedwith116and332airjets
incombinationwith316 14and532tung
stencarbidenozzlesThishasprovedtobea
reliableandtroublefreemeteringdevicefor
granulesofmanytypesandsizes
Aplasticdiaperbucketholdingapproximately
55lbsofgranulespermitstheoperatortospray
fromthemovingvehicleInordertodrawthe
granulesfromthebucketa16gaugegalvanized
metallidismadetofittightonthebucketby
crimpingtheedgesThenaroundholeiscutin
thecenterofthelidsothatax3pipecanbe
solderedintotheholeApieceof1x21pipe
bentatoneendtoa90angleistheninserted
intothe3pipeapproximately3fromthebottom
ofthebucketThenasuctionhoseisattached
fromthispipetothegranulegun
AHomeliteMistBlowerModel24B4nolonger
manufacturedwasmountedonthetopcenterof
SprytereardeckThisblowerisdesignedtoap
plyliquidinsecticidessuchaswateremulsions
oilbaseorconcentrateTheliquidisfedthrough
apressurereliefvalveintotheairstreambythe
compressedairtankandisatomizedanddistribut
edbythe150mileperhourblastfromtheblower
Horizontalcoverageisapproximately50 200

feetdependingonthewind
Inmodifyingthisblowera12voltFordtail

gatewindowliftmotorandtransmissionassembly
wasinstalledtorotatetheblowerhousing180
totherightandleftbyusingachaindriveTo
operatethemotoraFordtailgatewindowlift
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switch springloadedtooffpositionwasin
stalled

Theropestarterwaseliminatedbyinstallingan
electricstarterAstarterringgearwasinstalled
ontheflywheelbyalocalmachineshopThen
aused6voltelectricstarterassemblyindustrial
ModelMAK4008AutolightwaspurchasedTo
installthestarteramountingplatewasbolted
tothemistblowerframeenablingthestarterto
lineupwiththeringgearontheflywheelA
startersolenoidandstarterbuttonswitchwere
usedtoactuatethestarter

Tocontroltheliquidinsecticidetotheair
streama12volti electricsolenoidvalvewas

installedoperatedbyanonoffswitch
Acontrolpanelwasinstalledinreachofboth

thedriverandtheoperatorenablingeitheroneto
operatethemistblowerbyremotecontrolthus
preventingaccidentscausedbycrawlingbackand
forthoverthetankAlthoughtheDistrictusesa
twomancrewtooperatethisvehicleitwasde
signedforaonemanoperationifnecessary

INTERRUPTIONOFDIAPAUSEANDREARING

LARVAEOFCULISETAMELANURA

RICHARDOHAYESANDHERBERTKMAXFIELD

CommunicableDiseaseCenterUSPHS

DiseaseEcologySectionGreeleyColo
ABSTRACT

DevelopmentwasreinitiatedamonglarvaeofCuli
setamelanurainwinterdiapausebysimultaneously
increasingthephotoperiodto20hoursandproviding
aliveryeastnutrientThelaboratorytechniquewas
usedsuccessfullyfortwoyearsfortheroutinepro
ductionofadultCmelanuraduringwintermonthsin
MassachusettsSeveraldietaryregimensweretested
forrearinglarvaefromindividualCmelanuraegg
raftshatchedinthelaboratoryNinetytwoto95per
centpupationoccurredusingdietsof012gthreedays
perweek012gfivedaysperweekand024gfive
daysperweek

ALIGHTWEIGHTENTOMOLOGICAL
SURVEYKIT

EUGENEJGERBERG
InsectControlandResearchIncBaltimoreMaryland

and

CLYDESBARNHART

LimitedWarLaboratoryAberdeenProovingGround
Maryland

ABSTRACT

Alightweightkittobeusedinconductingshort
surveysofmedicallyimportantarthropodsforepi
demiologicalpurposeshasbeendevelopedThekit
weighsapproximately1Apoundsandincludesacarry
ingcasenotebookanddatacardsaquaticaerialnet
plasticbowlplasticeyedroppersaspiratorandcart
ridgessuctiondevicemagnifierscissorsruleralcohol
containerplasticbagstapekillingtubeplasticvials
brushcombforcepscottonballsflannelclothmailer
andinstructionsheets
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REPORTONAGRICULTURALWASTE
WATERSYMPOSIUM

GEORGERWHITTEN

DeltaMosquitoAbatementDistrictVisaliaCalif

OnApril68th1966asymposiumdevotedexclu
sivelytoagriculturalwastewaterswasheldonthe
campusoftheUniversityofCaliforniaatDavisSeven
peoplefrommosquitoabatementdistrictsinthestate
andonememberoftheBureauofVectorControlwere

inattendanceThissymposiumwasthefirstofseveral
plannedandsponsoredbytheCentralValleyRegional
WaterQualityControlBoard
Iwouldliketoquotebrieflyfromreportnumber

tenoftheproceedingsofthesymposiumTheobjec
tivesofthissymposiumareto

1alertallconcernedpartiestotheneedforman
agementofagriculturalwasteswithrespecttooptimiz
ingthequalityandusefulnessofstatewatersand
bringtobearupontheproblemtheknowledgeand
backgroundofallconcernedwiththisimportantmat
ter

2identifyareasofinadequateknowledgeorofin
adequatecontrolmechanismssothatappropriate
studiesandeffortsmaybeinitiatedtowardsevolving
competentagriculturalwastemanagementsystems
and
3gatherintoonepublicationallpertinentdata

relatedtomanagementofwaterqualityasaffected
byfarmwastes

Theproblemsbothgeneralandspecificweredis
cussedverythoroughlytotheextentofexistingknow
ledgeTheareaswherelackofknowledgewasap
parentwereoutlinedandhopefullywillberectified
inthenearfutureAtthepresenttimefourmainhead
ingsarebeingusedtodefinewastewaterdissolved
mineralssiltationnutrientsandpesticides

Theimpactofthesewatersonvariousareasofuse
suchasdomesticmunicipalindustrialrecreation
wildlifeandagriculturalwasdiscussedinsomede
tailEachoftheseusersofwaterhasastandardwhich

hedarenotexceedforanyextendedperiodortrouble
willresult

Disposalofagriculturalwastewatersbyvarious
methodssuchaspercolationnaturalandartificial
drainsremovalfromtheareaandbyreclamationand
treatmentreceivedconsiderableattentionThereisa
growingawarenessoftheimportanceofmaintaining
waterinausablestateOncecontaminantsareintro

duceditisnecessarytodisposeofthiswaterwhichis
notonlyawastebutalsoverycostly

Themanagementproblemswithrespecttothelegal
aspectsseemtobeverycloselytiedtotheinterpreta
tionofwhatisconsideredreasonableuseorbeneficial

useofwaterTherewasalsothequestionIstherea
righttopollutewater Anotherquestionwhichwas
discussedisWhatispollution

Theeconomicconsiderationrequiresidentification
Therearemanyvariablesandwaterbeingalimited
resourcemustultimatelybefullydevelopedsothat
theeconomicsofhandlingwastewaterisdetermined
bytimeortostatethecaseanotherwaythetiming
isdeterminedbyeconomicsTechnologicalsolutions
mustbelegallysoundandeconomicallyfeasiblebe
foretheytrulysolveanyproblems



Thepositionofregulatoryagenciesisbecoming
moreprominenteachyearThefederalroleisdefinite
lyexpandinglegislativelyfinanciallyintermsof
fundsandgrantsandtechnicallyintermsofassistance
researchandcollectionanddisseminationofinforma
tion

Untilveryrecentlythestatehasbeenpreoccupied
withindustrialwastewaterproblemsHoweverin
1956agriculturalirrigationanddrainagewaterwas
definedasindustrialwasteandsubjecttostateregula
tionsItisestimatedthat20ofthepesticidesusedin
theUnitedStatesareusedinCaliforniaTheCalifor

niaDepartmentofAgriculturekeepsveryclosewatch
ontheuseofthesepesticidesandcontrolstheirrole
asacontaminantorpollutantofouragricultural
waters

WealsohaveaStateWaterQualityControlBoard
whichsetspolicyandexercisesbudgetarycontrol
overregionalboardsTheseboardscontroldischarge
ofanywasteintoawatercourse

RepresentativesfromWaterQualityControlAgen
ciestheCaliforniaFarmBureauFederationTheCali
forniaLegislatureandTheIrrigationDistrictsAs
sociationwerebroughttogetherinapanelwhichac
knowledgedtheproblemandtheimportanceofin
stigatingsomeactionTheydiscussedtheirorgani
zationsoutlookandindicatedthedesiretofindsolu

tionswhichwillbeequitabletoallinvolved
Agriculturalwastewaterproblemsmustbeminimiz

edStatewidewaterqualityobjectiveswillbeestab
lishedThisisthethinkingofthepeopleinvestigating
andstudyingthisproblematthistime
Ifeelthatmosquitoabatementdistrictshaveavery

realinterestinsolutionstothesewaterqualityprob
lemsandthemethodsthatareusedtoaccomplish
themWastewaterhasbeenandwillcontinuetobe
ourgreatestmosquitobreedingsourceformanyyears
tocomeThesolutionsthatmightsatisfyagriculture
conceivablyeitherincreaseourproblemsoronlyparti
allysolvethem

TheCaliforniaMosquitoControlAssociationrep
resentingmosquitocontrolinCaliforniahasarespon
sibilitytosharewithagricultureinfindingequitable
solutionstothesemutualproblems

ACOLLAPSIBLEPORTABLEVEHICLE

MOUNTEDINSECTTRAP

VANCEALOYCLYDESBARNHART
ANDAATHERRIEN

FirstUSArmyMedicalLaboratoryNo1
FortGeorgeGMeadeMaryland

ABSTRACT

ExtensiveaerialsprayoperationsintheFirstUS
Armyareacreatedaneedforasimplemeansof
evaluatingmosquitopopulationsinassessingtheex
tentofcontrolachievedwithaerialsprayThevehi
cletrapwasselectedasamostpromisingpieceof
equipmentforthisrequirementAlightweightport
abletrapwasdesignedandconstructedThisproto
typefunctionedverywellandwasusedthroughout
thesummerseasonforaerialsprayevaluationandas
ageneralsamplingdevice

Thefinaldesignformilitarytestingisdescribedas
follows

Thehoopormouthofthetrapis inchaluminum

tubing5feetwideby2feethighThishoopbreaks
inthecenterofthehorizontalaxiswithslidejointat
thetopandbottomThisfoldedhoopsetsthemaxi
mumdimensionofthecollapsedtrapat2feetby2
feetGuyropesareusedtosecurethetopofthehoop
Ataperednetconstructedoffabricandnylonnetting
issewntothehoopandhasafiberglassconeinserted
attherearofthenetfortensioningandsupportAt
theextremerearofthenetabandoffabricissewnin

forstrengtharoundtheconeThefiberglassconehas
amaximumdiameterof4inchesTheminimumdia

meterisextendedasatubeprojectingfromtherear
oftheconeOnequarterinchnylonropesaresewn
intoeachcornerofthenetTheseropesareattached
tothehoopandsecuredbygrommetsontheconeAn
adjustableyokeisfittedaroundtheconeextension
andattachedtotherearmountsACDCtrapcollect
ingbagisusedforcollections

THECDCSWEEPERASIXVOLT

MECHANICALASPIRATORFORCOLLECTING

ADULTMOSQUITOES

RICHARDOHAYESGEORGEEKITAGUCHI
ANDROBERTMMANN

CommunicableDiseaseCenterUSPHS

DiseaseEcologySectionGreeleyColo
ABSTRACT

Asixvoltbatterypoweredmechanicalaspirator
calledtheCDCSweeper isdescribedMosquito
collectionswereobtainedwiththiscollectingunitin
HawaiiTexasandColoradoduring1966anditsper
formanceindicateditsusefulnessforcollectingadult
mosquitoesfromsheltersandotherrestinghabitats
SomeoftheadvantagesoftheCDCSweeperareits
relativelylowcostitseconomicaloperatingexpense
itsdirectcollectingactionthateliminatestheneedto
transferspecimensitscollectionofundamagedspeci
mensitsquietoperationitseaseofoperationandthe
speedwithwhichitcollectslargenumbersofresting
orflyingmosquitoes

STATISTICALAPPLICATIONSTO

REPELLENCYASSAY

PHILLIPKASHINANDMERLLKARDATZKE

IITResearchInstitute

LifeSciencesResearchChicagoIll
ABSTRACT

Anassaysystemwasdevisedwhichpermitsan
economicalscreeningofpotentialmosquitorepellents
Theassaysystemutilizesamethodwherebymosquito
bitingiselectronicallydetectedAnindexofmosquito
repellencywhichisthesumofpercentofmosquitoes
engorgedphispercentofbitingtimeasdetermined
electronicallyduringa30minexposureperiodwas
derivedbyusingdiscriminantfunctionanalysisThese

121



multiplemeasurementsfortestsusingminimally
treatedhostmiceanduntreatedcontrolswereusedto

deriveafunctiontogivebestseparationbetweenthe
twogroupsHenceasimpleindexconsistingofthe
sumofthesetwovariablesisproposedasanindicator
ofrepellencyAnalysisofvariancewasperformedon
thisindexandtheconfidenceintervalforsignificant
variationsfromthecontrolgroupisgivenasafunction
ofthenumberofindependenttrialsDaytodayvaria
tionsinmosquitobitingwerefoundtobestatistically
significantbutthenumberofmosquitoesexposedand
theageofthemosquitoesatthetimeofexposuredid
notprovetobesignificantinourassaysystemCon
trastofcontrolandtestdataonadaytodaybasishas
beenincorporatedintoacomputerprogram

APRELIMINARYREPORTONAPOTENTIAL

NEWMOSQUITOCONTROLWEAPON

GLENNMSTOKES

DepartmentofMosquitoControl
JeffersonParishMetairieLa

ThepotentialnewweaponofwhichIwillspeak
thismorningillustratesparallelevolutioninmethod
logyintwodifferentcountriesTheUnitedStates
solutiontolayingdownasmokescreenforthepro
tectionofnavalvesselswastoheatdieselfueltoa
hightemperature

TheArgentiniaNavysanswertotheproductionof
asmokescreenwastocombineSiC1andammonia
waterThisformsaverydenseandheavyfog

Parallelevolutionhasnowprocededonestepfur
therCertainUnitedStatestechnologistsintroduced
insecticidesintothedieselusingitasavehicleto
carryinsecticideWhereascertainArgentiniantech
nologistsintroducedinsecticidesintoSiC1 which

isanexcellentsolventinthesameclassasCC1
andusedtheendproductsofachemicalreactionbe
tweenSiC14andammoniawaterhydratedSilicon
dioxideandNHC1ascarriersofaninsecticide

In1965thisArgentinianmethodoffoggingwas
patentedinArgentinaandpatentswerefiledforin
15otherforeigncountriesincludingtheUnited
StatesPatentshavenowbeengrantedinBraziland
ItalyFollowingefficacytestsinArgentinaagainst
morethan20speciesofinsectsandfollowingregistra
tionwiththeappropriateArgentinianagenciesthe
fogwasusedtocombatfliesinthecityofBuenos
Airesona300acregarbagedumpThisflyproblem
hasbeensuccessfullyabatedfortwoyearsnowwith
thisfogusingmalathionastheactiveingredient

Sevenmonthsagothismethodwasintroducedinto
theUnitedStatespreliminarytestshavebeenmade
andanapplicationhasbeensubmittedforalabel

ThesepreliminarytestshavebeenpromisingHow
evermorerigorousandextensivetestingmustbe
conductedbeforeconclusionscanbereachedand
beforealabelisgranted

Applicationequipmentandchemicalshavebeen
offeredtotheUSDAUSPHSseveralstate
boardsofhealthandtoseveralstateexperiment
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stationsforthoroughandcompletetestingofthe
efficacysafetyandefficiencyofthisnewmethod

Theassetsofthispotentialnewweaponarethat
itis1verydense2hasgoodpenetratingprop
erties3hasapparentlongresidual4hasap
parentincreasedswathwidth5areduceddosage
rateofactiveingredientsisrequired6noheatis
requiredand7thelowcostofcarryingoutan
effectivemosquitocontrolprogram approximately
onefifththecostofoperatingconventionalthermal
foggingequipmentAccordinglythiswouldbring
mosquitocontrolwithinthereachofvirtuallyany
agencyorgroupthatdesiresit

ENCEPHALITISSURVEILLANCE

INHARRISCOUNTYTEXAS

ROBERTEBARTNETTSAMRICHEANDRICHARDPJONES
HarrisCountyMosquitoControlDistrict

HoustonTexas

TheHarrisCountyMosquitoControlDistrictwas
votedintoexistencein1964followinganepidemicof
StLouisencephalitisHarrisCountyconsistingof
175squ4aremileshasapopulationestimatedat16
millionpeoplewiththemajorityoftheseresidingin
theprincipalcityHouston

TheprimaryconcernoftheMosquitoControlDis
tricthasbeenthesurveillanceoftheencephalitides
andthecontrolofpotentialvectormosquitoes

IntheDistrictofficelaboratoryworkisperformed
byDistrictbiologistsandtechniciansinordertode
terminewhatspeciesofmosquitoesexistinthecounty
andtheextentoftheirrelativedensitiesThereisnot

onegoodmethodtodeterminedensitiesthereforea
numberofmethodsareusedTheseincludeNewJer
seytypelighttrapsCDCbatterypoweredtrapsbait
trapsrestingstationcountslarvalcollectionsand
landingratecounts

Of64498adultmosquitoescaughtinNewJersey
lighttraps524werePsorophoraconfinnis105were
Culexsalinarius79wereCulisetainornata35were
Anophelescruciansand08wereCulexquinquefasci
atusInaddition163weremalesand86weredis
tributedamongotherspeciesThesecollectionswere
accomplishedbyoperating20trapsatotalof1255
trapnights

Of7605larvalcollectionsmadebyinspectors30
wereCulexquinquefasciatus25Psorophoraconfinnis
12Culexsalinarius9Culisetainornataand24dis
tributedamongotherspecies

Inordertodetermineprincipalpestsinspectorsuse
aspiratorstocollectadultmosquitoeslandingonthem
andinrestinglocationsduringthecourseoftheirin
spectionsTheadultsin1158collectionswerecom
posedof28PsorophoraconfinnisCulexsalinarius
11Aedessollicitans10Culisetainornata7Culex
quinquefasciatusand33otherspecies

FromthesefiguresitcanbeseenthattheHarris
CountyvectorofStLouisencephalitisCulexquin
quefasciatusistheprincipalmosquitotakeninlarval
collectionsbutisseldomcollectedbyothermethods
Nodoubtthelimitationsofcollectingsitesalongroad



sidescreatessomeofthedifferencesbutthisinforma
tiondoesshowthatCulexquinquefasciatusmosquitoes
dooccurinsufficientnumberstobeapotentialvector
problemthroughoutthecounty

Asfurtherdataiscollectedandaddedtothatalready
recordedandasadetailedanalysiscontinuesthepat
ternsofHarrisCountymosquitoeswillbecomemore
preciselyknownandpredictableOnecauseforcon
cernCulextarsaliscarrierofwesternencephalitis
appearsinsufficientnumbersinspringandlatefall
topresentapotentialthreattohorsesandhumans
InformationgatheredbyDistrictpersonnelonthis
mosquitowillnodoubtyieldbettersurveillancetech
niquesandcontrolmeasuresinthefuture

Theoverallmosquitopictureduringtheyearwas
oneofgenerallyconstantproductionwithoneex
tremelyheavyperiodinMayTheaveragecollection
was51mosquitoespertrapnightThiswasalittle
lowerthanforthefallof1965yetindicativeofafair
levelofannoyanceatmosttimesTodate34species
ofapossible50reportedfromHarrisCountyhavebeen
foundtoberesponsiblefortheseresults

Atotalof28409mosquitoeswerecollectedand
processedforvirusisolationattemptsSincecollections
ofthistypearemadebyutilizingbatterypowered
aspiratorsinrestingsitessuchashorsebarnsand
chickenhousesthemosquitoCulexquinquefasciatus
provedtobethemostabundantCollectionswerealso
madewithaspiratorswhiletakinglandingratecounts
Mosquitonumberschangedintheproportionscaught
whenthecollectionmethodsvariedPsorophoraconfin
niswastheprincipalmosquitotakenbythismethod
Seventyfivepercentofthetotalnumberofmosquitoes
wasCulexquinquefasciatusSomemosquitoessuchas
thoseintheUranotaeniasppwerenotobtainedin
significantnumbersinlivecollectionalthoughattimes
theydidappearinNewjerseylighttrapcollections
onafairlylargescaleInJanuaryandFebruaryof
1966veryfewcollectionsweremadeAsaresult
Culisetainornataapredominantwinterspeciesinthis
areawasnotcaughtabundantly

ByMarchof1966theviruslaboratorywhichisa
cooperativeeffortoftheTexasStateDepartmentof
HealthCountyHealthDepartmentMosquitoControl
DistrictandtheCityofHoustonHealthDepartment
wasreadytocommencesurveillancestudiesThe
methodsutilizedfollowedthecriteriasetforthinthe
CommunicableDiseaseCenterbookletMethodsfor
CollectionandProcessingMosquitoesforArbovirus
IsolationandinthethirdeditionofDiagnosticPro
ceduresforViralandRickettsialDiseasespublished
bytheAmericanPublicHealthAssociationIncorpo
rated

Ninevirusisolationsweremadein1966Sevenof

thesewereidentifiedbytheTexasStateDepartment
ofHealthLaboratoryasHartParkvirusAllofthese
poolswerecomprisedof43to60Culexquinquefasci
atusfemalesThefirstisolationoccurredinamosquito
collectionofMay26andthelastinamosquitocollec
tioncaughtonAugust15AmixedpoolofAedesatlan
ticustormentorandAedesinfirmatusmosquitoes
whichwascollectedonJuly15andJuly20produced
avirusisolationThisviruswasidentifiedbytheTexas
StateDepartmentofHealthasCaliforniaencephalitis

probablyoftheSanAngelostrainOnJune1033
PsorophoraferoxmosquitoesyieldedanisolateofBun
yamweravirusThisviruswasidentifiedbytheCom
municableDiseaseCenterasbeingprobablyofthe
TensawstrainThelaboratoryisattemptingtodevelop
antigenandimmuneserumforlocaltestingofthese
twoviruses

Anotherimportantareaofsurveillanceconcerned
avianhostsSincemostworkersconsiderthatitis
necessarytohaveanepizooticbeforeconditionswill
permitaspilloverintothehumanpopulationamajor
portionofourworkisaimedatdeterminingtheactivity
ofSLEWEandEEinbirdpopulationsAprogram
offieldsurveillancewasstartedprovidinganinforma
tionbaselinethatmakesHarrisCountyMosquito
ControlDistricthaveoneofthemostintensivepro
gramsinthecountryTherapidavailabilityoflabora
toryresultsonthebloodsamplestakenfromtrapped
wildbirdsprovidesforauniquecoordinationofmos
quitocontroloperationsandinformationonviral
activity

Thetrappingactivitywasconcentratedinnineper
manenttrappingsiteswithapproximately20other
stationssampledatrandomTherewerethreecon
siderationsinvolvedinchoosingatrappingsiteFirst
andofprimaryimportancewastherelativeproximity
toresidentialareaswherenumbersofSLEcaseswere
highin1964Thesecondconsiderationinvolvedevi
denceofanexistingbirdpopulationinnumberslarge
enoughtoproducefeasiblecatchesItwasobserved
thatrailyardcentersharboredgreatflocksofhouse
sparrowsanddomesticpigeonsduetospillageof
grainandotherfoodproductsThethirdconsideration
centeredaroundtheavailabilityofthesiteand
whetherornotourequipmentcouldbeusedatthissite

Withcriteriasettwodaysaweekatwomancrew
usingonetofourJapaneseNo4mistnetssetsupat
foursitesThebirdsareremovedassoonaspossible
fromthenetsatwhichtime210thsofaccofblood
isremovedfromthejugularveinThebirdisthen
bandedandreleasedThebloodisplacedinglass
vialscontaining810thsccdilutentRubberstoppers
areusedandproperlabelsareattachedpriortobeing
takentothelaboratoryforvirusstudies

Mistnetscannonnetsboxtrapsanddrivetraps
wereallemployedatvarioustimesaccountingfora
totalof2757bloodsamplesfrom91birdspeciesThese
werestudiedintheCityCountyVirologyLaboratory
forSLEWEandEEvirusantibodiesOfthetotal
bloodswhichwereprocessedthroughthelaboratory
therewere39positiveSLEHItitresandfivewestern
encephalitisHItitresrecordedAllspecimensfound
withpositivetitreswereretestedtoconfirmresults
Thusfarwehavea11percentpositivelevelAsharp
risewouldprobablyindicateincreasedvirusactivity
Wefeelthatalevelupto10positiveinyoungbirds
wouldindicateanepizooticwhichwouldbecritical
fromthestandpointofspilloverintothehuman
population

Federalandstatewildbirdcollectionpermitswere
requiredinordertosetupthetrappingprogramand
federallegbandswereusedforfutureidentification
Ofthetotal2575birdstrapped1425werebanded
andactivityreportssenttoeachgovernmentalagency
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Birdswhichwerenotcaughtinabundanceandthose
uncommonspeciesthatdiedfromthetrappingor
bleedingweretakentotheTexasAMUniversity
WildlifeDepartmentasstudyspecimens

Inadditiontotheforegoinginformationathreeday
tripwasmadetoDallasduringtheepidemictherein
orderthatHarrisCountytechniquescouldbecon
firmedOf164birdstrapped28wereHIpositive
forSLEoratotalof1707showingapositivetitre
Ofgreatimportancewasthecollectionfromoneflock
inonespecificlocationOf109housesparrowscol
lected26wereHIpositiveforastartling2385level
Thismayveryverysignificantsinceitwouldindicate
thatonetrappingareacouldbehigherthananother
withinacommunityByfindingtheinfectedpopula
tionofbirdsmoreeffectivemosquitocontrolmeasures
couldbeconcentratedintheirroostingsitestobreak
thetransmissionchain

TheDistrictmaintainssixGreelysentinelchicken
shedsinHarrisCountyThebirdsarechangedthree
timesperyearinorderthatyoungbirdsmightbein
theselocationsatalltimesBabychicksareobtained
fromtheTexasAMUniversitybledtotestforthe
presenceofantibodiesforWEorSLEandheldfor
twoweeksinthesentinelshedwiththeolderchickens
Theolderchickensarestudiedfordevelopmentof
antibodiesduringthisholdingperiodbeforetheir
disposal

Accordingtoreportsreceivedfromtheviruslabora
toryconversionstowesternencephalitiswerefound
inthechickensinthreeshedsTheywerelocatedat
theprisonfarminthesoutheastsideofthecountyat
Sheldonreservoirinthenortheastpartofthecounty
andinCypressinthenorthwestsectionofthecounty
Theseareascanbedescribedasruralsituationsrather
thanurbanTheshedsthatwereintheurbanareadid
notshowconversionsOnehorsefromthenorthwest
partofthecityofHoustonhadafourfoldHItitrerise
forwesternencephalitisfrom182and1320One
humancaseofStLouisencephalitiswasconfirmedin
aboywhohadbeeninCorpusChristiTexasupto
12daysbeforetheonsetoftheillnessPhysiciansare
beingcontactedwiththeaidoftheHarrisCounty
HealthDepartmenttoencouragethemtoutilizethese
laboratoryfacilities

MrReubenDWendeLaboratoryDirectorhas
reportedthatadditionalservicesareavailableto
physiciansthroughtheuseoftissueculturetechniques
Thiswillaidoursurveillanceprogramthroughthe
identificationofnonarboviruseswhichcausesimilar
humansymptomsWiththisinformationavailablebet
tercoordinationofmosquitocontrolactivitiescanbe
obtained

ALOWCOSTAIRBOATFORUSEIN

MOSQUITOCONTROL
ALBERTHTHOMPSON

OrangeCountyMosquitoAbatementDistrict
SantaAnaCalif

TheOrangeCountyMosquitoAbatementDistrict
consistingof777squaremileshasapproximately450
squaremilesofthisareaundersurveillanceandtreat
mentInthisareathereareabandonedsandand
gravelpitsusedforholdingwastewaterThesepits

124

coverapproximately5to10acreseachandare
from40to50feetdeepThelocationofthesepits
eliminatesthepossibilityoflarvicidingbyhandor
powerequipment

Inadditiontotheabovesourcestherearenatural
depressionsearthendamsandotherlowareasthat
arefilledwithrainwaterduringthewintermonths
Withnormalrainfallabout16inchesperyearthese
sourcesholdwaterwellintothesummermonthsWe
have131suchrainfilleddepressionswithatotalarea
of186acresManyofthesedepressionsaretoodeep
towalkandinaccessibletoconventionalequipment

TheDistricthasasixfootdinghywhichisusedfor
makinginspectionsbutisinadequateforlarviciding
duetoitssmallsizeandcapacityTheuseofairboats
inmosquitocontrolisnotnewhoweverafterseeing
BriansBreezyBathtubdescribedmoreformallyin
boatforUseinMosquitoControlMosquitoNews
June1965itwasfeltthatsuchaboatcouldbe
adaptedtoOrangeCountysproblems

ControlledAirstreamsIncGardenaCalifornia
wascontactedforinformationonportableairthrust
unitsThiscompanyconstructsairthrustunitspri
marilyforfirefightingfoam smokeremovaland
controlledburningTheirlargermachinesareused
tocreatehurricaneswindorsandstormsforthemovie
industryInadditiontotheaboveunitsthisCompany
marketstheMcBrideAirThrustPortablePowerUnit
forsmallboatpropulsionThe24unit pricedat
24000istheoneusedbyOrangeCountyMosquito
AbatementDistrictatpresentTheadvantagesofan
airthrustunitovertraditionalpropellingmethodsare

1Economythatcantbebeatbecausetheen
gineiscapableofoperating45minutesatfull
throttleononlyPAquartsoffuelTherefore
ifyoushouldforinstanceaverageeightmiles
perhouryouwouldtravelsixmileson13
quartsoffuel

2Increasedmaneuverabilitytotheextentthat
youcanspinaperfect360degreecircleshift
intoreversebyrotatingtheUnit180degrees
whichletstheharmlessairstreamexpendits
energyoverthebowwithoutanydiscomfort
toyouorpassengers

3Eliminationofshoringproblemsshearingof
pinsfoulingofwaterpumpsInfactyouhave
NOpropworriessincethereisnothingbelow
thesurfaceofthewater

4Lowerspeedswithoutluggingormotorfailure
andifyourcraftdrawsfiveinchesofwateryou
cantravelthroughwateronlysixinchesdeep

5Instantignitionwithoutpullingonstarter
ropes noextrastobuy nobatteriestorun
down nomoreexpensiverepairbills

TheMcBrideAirThrustgeneratesatightlycon
finedairstreamthatthrustsyouoverthewaterssur
faceAirboatsintheEvergladeshavelongusedthe
samegeneralprincipleNotuntilControlledAir
streamsIncperfectedaportableunitwithunique
ductdesigndidairthrustpropulsionbecomeideal
forusebyanyoneonsmallcraftofalltypesApower
fuldenselycompactedstreamofairpushingagainst
theatmosphereprovidesyourmotivepowerSpeeds
thatmightbeobtaineddependonthesizegross
weightofyourboatpassengersandhulldesignThe
18inchunitiscapableofpushinga12footcanoe



fivemilesperhourintoatenmileperhourwindThe
24inchunitwhichweuseinOrangeCountypro
pelsthesamecraftataboutninemilesperhourGross
weightisabout500poundsBothunitsarepowered
bya23shorsepowerengineItmightbewelltore
mindourselvesthatmanylakesandwaterwayshave
amaximumspeedoffivemilesperhourThe36is
poweredbya10hpengineanddevelops72lbsof
thrustThe18generates16lbswhilethe25de
velops22lbs2Ihpnotforfastriversoroceancur
rents

TheengineismadespecialforusebyControlled
AirstreamsIncbytheClintonCorpPartsarereadily
availableanywhereintheworldfromClintonsvast
networkoffactorydistributorsInfactthereisnothing
elsetowearoutorrepairontheMcBrideAirThrust
exceptsmallinexpensiveenginepartsTheengineis
equippedwitha250lbtorqueratchettypeimpulse
startertoassureinstantignitionandbaffledmuffler
switchwaterproofignitionrollerbearingsnextto
PTOfueltankandfuellevelgaugeTypeoffuel
isoutboardmixThetwobladedpropsarewaterand
warpproofandwillstandsaltwaterexposureDuct
isoffibreglassstrutssafetygrillsandtubingare
chromeplatedTransomclampisofaluminumand
willfittransomsthrough20degreepitchand2inches
thickItstowsneatlyintothetrunkofanautomobile
The weighs42pounds24weighs49poundsin
cludingclamp

TheboatusedbytheDistrictoperateswellwith
theairthrustunitThisboatpurchasedfromMont
gomeryWardisa12footaluminumPramflatbot
tom44incheswideand14inchesdeepweighs85
poundsandcosts9900Itisveryversatilewill
maneuverin68waterdepthwith700lbloadIt
iseasytocarryandfitsonthetopofacarorinthe
backofastationwagonMontgomeryWardhasnow
addeda14footaluminumPramat12500anda16
footPramat16900toitsboatdepartmentTheAir
boatisverymaneuverableandrequiresverylittle
timetolearntooperate

GranulesandoilareusedinlarvicidingGranules
areappliedbyaportableaircompressorunitusing
theOrangeCountyCompressedAirGranuleGun
hornseederorWhirlybirdseederA3gallonspray
canwiththeportableaircompressortokeepuppres
sureisusedtoapplytheoil

INSECTICIDALANDNATURALISTICCONTROL

OFCHIRONOMIDLARVAEINLAKEDALWIGK
VALLEJOCALIFORNIA

EMBREEGMEZGER

SolanoCountyMosquitoAbatementDistrict
SuisunCalif

Thereareseveralaccountsconcernedwithproblems
arisingfromthemassemergenceofchironomidmidges
inCalifornia Grant1960McFarland1960Grod
haus1963BayAndersonandSugerman1965and
others

ResidentsnearLakeDalwigkinVallejoSolano
Countyhaveregisterednumerouscomplaintsofmos
quitolikeinsectsphichprovedtobechironomid
midgesThesemidgeswereobservedtomigrateto

lightedwindowsatnightstainbeddingonoutdoor
clotheslinesobscuremotoristsvisionandattract
largenumbersofspiders

LakeDalwigkwasconstructedin1956onare
claimedsaltmarshbytheVallejoSanitationandFlood
ControlDistrictItservesasafloodwaterholding
basinandpreventsinundationofsurroundingproper
tiesduringtherainyseasonIfthebasinholdingcapa
cityisreachedexcesswatermaybepumpedinto
MareIslandStraitwhichislocatedapproximatelyone
halfmiletothewest

Thelakewasformedbyexcavationandhasasur
faceareaofapproximately31acresIthasthreeinlets
andanoutlet Fig1 Theaveragewaterdepthis
25ftwithanannualtemperaturerangeofapproxi
mately35to74FWatersalinitymayfluctuatecon
siderablydependingupontheamountofrunoffSalin
ityisusuallylowinwinterspringandearlysum
merbecomingprogressivelyhigherasrunofflessens
andevaporationincreaseswiththeelevatedairtem
peraturesinmidsummerPumpingofwaterintothe
basinfromMareIslandStraitisoftennecessary
duringthesummertomaintaintheaestheticappear
anceofthelakeThistoocontributestothesummer
increaseinsaltcontentsincethestraitformedbythe
confluenceoftheNapaRiverandSanFranciscoBay
maybequitesalineatthistimeoftheyear

Thesubstrateispredominantlyathickblackooze
withlesserregionsofhardsoil

ThelakeundergoesperiodicalgalbloomsExtensive
growthsofgrasswrackZannichelliapalustrisLoccur
seasonallyoffshoreandtherearescatteredstandsof
cattailTyphalatifoliaLattheedgeTheareaaround
thelakeisdominatedbyannualgrasses

Theopenwatersurfaceisfrequentedbygulls
ducksandcootsThekilldeerisacommonshoreline
visitorasisthemuskratThelakehasamoderatefish

n
1

d

Figure1 DiagramofLakeDalwigkVallejoCali
forniashowingtheoutletatheinletsbcd and

thecarpholding110acrefenceenclosuree
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populationwhichincludesthemosquitofishGambusia
affinisBairdandGirardthethreespinestickleback
GasterosteusaculeatusLandthetidewatergoby
EucyclogobiusnewberryiGirardChironomidsquan
titativelydominatethebottomfaunaandinclude
ChironomusstigmaterusSayCattenuatusWalkerC
utahensisMallochCplumosusL Cricotopussp
ProcladiusspTanypusgrodhausiSubletteandTany
tarsusspdesignatedTanytarsusnspnumber121
byDrJESubletteEasternNewMexicoUniversity
Thespeciesmostdefinitelyassociatedwiththenui
sanceareCstigmaterusCattenuatusTgrodhausi
andTanytarsusspOtherinsectsincluderepresenta
tivesofthefamiliesEphydridaeCorixidaeandNoto
nectidae

MATERIALSANDMETHODS

Thestandard14ftEkmandredgewasusedfor
samplingthesubstratewhentheentirelakewastobe

Insecticide

5malathion
sandcore

granules

2fenthion

claycore
granules
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TABLE1 Resultsofinsecticideapplicationsforcontrolof
midgelarvaeinLakeDalwigkVallejoCalifornia19611966

Lbacre
active

3055inch

goldfish

40120inch

carp

Seasonand
yearof

applications

Total
salt

conc

058

114

171

207

229

058

114

171

207

229

2days

surveyedTentofifteenrandomsamplesweretaken
beforetreatmentandafterwardsEachsamplewas
washedina28meshTylerScreen 0589mmim
mediatelyaftercollectionThesamplewaspreserved
inanindividualcontainerfortransporttothedistrict
laboratoryandsubsequentcountingoflarvae

Watertemperatureswereobtainedwithamercury
thermometer0to230Fgraduatedto20The
specificgravityofthewaterwasobtainedbyusinga
hydrometercalibratedtoknownNaCLconcentrations
atselectedtemperaturesThecalculatedsalinityis
expressedas salttothenearest001inkeepingwith
theaccuracyofthemethod

Dilutionsoflakewaterwereusedtotestthesalinity
tolerancesoffishthatwerebeingconsideredfor
chironomidcontrolWatercollectedfromthelakein
October1964wasusedwithoutdilutionanddiluted
withtapwatertomakefivedifferentsaltconcentra
tionsrangingfrom058to229 Theundiluted

Percentcontrolofmidgelarvae
aftertreatment

10days 20days 30days 40days 50days

05 Fall1961 100 100 100 100 100

02 Spring1963 100 100 100 100 100

02 Fall1963 100 100 100 100 100

02 Spring1964 100 100 100 100 100

02 Spring1966 100 100 100 100 100

Notreatmentsweremadeduringtheyears1962and1965becauseofecologicalandnatural
isticcontrolstudies

Countsofmidgelarvaeweremadefrom10samples afteachduringpretreatmentand
from10samplesafteachduringthepostreatmentperiodPercentcontrolisbasedon
thetotalnumberoflarvaeinthepretreatmentcheckswhichwere881for19611117for
spring1983983forfall1963726for1964and1147for1986

TABLE2 Survivaloffishinvariousdilutionsof

waterfromLakeDalwigkVallejoCalifornia1964

Dilutionrate

partstapwater
partslakewater

31
11
13
19
01
31
11
13
19
01

Noof
fishtested
for48hr
survival

usedas1ststep
11

12

4

8

usedas1ststep
9

10

3

2

Nooffish
survivingat
least48hrs

inacclimatization

11

10

1

0

inacclimatization

9

7

0

0

92

48hr
survival

rate

86

97

94

90

allsurvived
100

83

25
0

allsurvived
100
70

0

0



60

50

40

30

20

10

0

3 1018

June

fnununnumunr

6 20 2

July August

SamplingDates

O

29 16 28

September

nCheck

Control

wnuunnrrq

8 27

October

waterwithasalinityof229asdeterminedbythe
hydrometermethodwasfoundtohaveachloride
concentrationof11520mg1bytitrationThefish
werecollectedfromfreshwatersourcesinthecounty
Theywereplacedinoutdoorholdingtanksduring
theexperimentTheywereexposedgraduallytoa
seriesofincreasingsalinitiesAnyfishsurvivingina
givensaltconcentrationwaskeptthereatleast48hrs
beforebeingexposedtoahighconcentrationThere
sultsareexpressedasthenumberoffishsurviving
for48hrsatagivenconcentration

Toevaluatetheeffectofafishpopulationonim
maturechironomidsa110acreenclosurewascon
structedofinterlocking4fthighwirefencepanels
Therewasnofeasiblewaytogainentryintothisen
closureforsamplingthereforesampleswereobtained
byreachingoverthefencewithacoresamplerSpil
ler1965whichcollectsasampleapproximately120
ftEightrandomsampleswerecollectedbimonthly
fromwithintheenclosureandanequalnumberwere
obtainedinlikemanneroutsidetheenclosureWater
sampleswereconcurrentlycollectedforsalinityde
termination

OBSERVATIONSONLARVALCONTROL

Probablythefirstpublishedrecordofaninsecticide
usedasalarvicideforchironomidsinCaliforniacon
cernedLakeElsinoreRiversideCounty Miller
1951An11BHCwettablepowderappliedbyair
craftattherateof10lbacregave94controlMc
Farlandetal1962used5malathionsandcore

Figure2 Theeffectsofcarponthechironomidlarval
populationina110acreenclosureinLakeDalwigk
VallejoCalifornia1965

granules1020meshappliedatarateof10lb
activeacreproduced90controlintheSanGabriel

RiverLosAngelesCountyOnepercentfenthionsand
coregranuleswerefoundtoprovide76controlby
Whitseletal1963whenappliedtoSanMateo
Countysourcesatarateof01lbactiveacre

InSeptember1961randomlarvalsamplinginLake
Dalwigkrevealedanaveragelarvalmidgedensityof
681ftThiswasreflectedbyalargenumberof
complaintsreceivedfromlocalresidentsThesewere
causedbyamassiveemergenceofTanytarsusspOn
September151961a5malathionsandcoregranular
1530meshformulationwasappliedattherateof
051bactiveacrebyaircraftTable1Posttreat
mentlarvalsamplesafter48hrswerenegativeindi
catingapparent100controlObservationsduringthis
periodalsorevealedconsiderablemortalityofmos
quitofishandthreespinesticklebackaswellasnoto
nectidandcorixidspeciesHemiptera Inanattempt
torefinethecontroleffortandmakeitmorespecific
formidgelarvaetheapplicationratewasreducedto
02lbactiveacrein1963Table1 Observations

aftertwoseparatetreatmentsshowedaslightreduc
tioninfishmortalityhoweverthemortalitytothe
notonectidandcorixidpopulationswasasgreatas
thataftertheinitialtreatment

MullaandIssak1961reportedahighdegreeof
tolerancebyGambusiatotheinsecticidefenthionIn
1964and19662fenthiongranulesappliedatthe
rateof02lbactiveacrewereusedforgnatlar
vaesuppressionwithsuccess Table1 Therewas
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stillconsiderablemortalityamongthenotonectidsand
corixidsbutfishmortalitywasnegligible

Reinfestingmidgelarvaedidnotappearinany
posttreatmentsampleuntilafterthe40thdayTable
1

OBSERVATIONSOFFISH

BayandAnderson 1965reportedeffectiveshort
termcontrolofgnatlarvaeinwaterspreadingbasins
byintroducingcarpCyprinuscarpioLandgoldfish
CarassisusauratusL indensitiesof150to500

poundsoffishperacre
LakeDalwigkoffersanopportunitytostudythe

effectivenessoffishunderconsiderablydifferenten
vironmentalconditionsthanthosedescribedbyBay
andAndersonItwasthoughtthatalthoughforage
conditionsforcarporgoldfishappeartobegoodthe
lakesperiodicallyhighsalinitymightbedetrimental
tocarporgoldfishItwouldbepossibletocontrolthe
salinityofthelaketosomeextentbyregulationofthe
pumpingscheduleItwasthereforeconsideredad
visabletostudythetolerancesofthetwospeciesof
fishtothesaltsinthelakewater

Thesalinitytolerancetestingwasconductedduring
thefallof1964Thewatercollectedfromthelaketo
makeupthedilutionshadanunusuallyhighsaltcon
centration229Theresultsofthetestsaregivenin
Table2Noneofthefishsurvivedintheundiluted
lakewaterThegreatestsaltconcentrationtolerated
byallacclimatizedfishwas114goldfishandcarp
thegreatestconcentrationtoleratedbyanyfishwas
207 goldfishand171 carpAt48hrsthe
mediantolerancelevel calculatedconcentrationat

whichhalfthefishsurvivewas192forgoldfish
andforcarpitwasbetween171and192These
datashowthatthehighestsalinitythatthecarpwould
probablytoleratewithoutmortalitylieswithinthe
114to171rangeRecentlyCobey1966reported
carpoccurringinwatershavingtotaldissolvedsolids
rangingupto15972ppm15972

Futherobservationsofthetoleranceofcarpto
salinitiesduringthelarvasuppressionstudyindicated
thatthefishsurvivedsalinitiesinthelakeitselfwhich
thenrangedashighas125

The110acrefencewasinstalledinthelakeon
May231965Theaveragewaterdepthduringthe
studyJunetoOctoberwas25ftOnJune101965
40carpweighingapproximately15lbeachandhav
ingacombinedweightof60lbwhichapproximates
6001bacrewereintroducedintotheenclosure

OneweekafterthecarpwereintroducedJune18
1965larvalpopulationsinthefenceenclosureachiev
edapeakdensityinsidetheenclosureof15ftFig
2Onsucceedingsamplingdateslarvalpopulations
withcarpdroppedtoanaveragedensityoflessthan
5ftThelarvalpopulationoutsidetheenclosurein
creasedtoapeakdensityof54persampleonAugust
21965

Salinitiesofthelakewaterduringthecourseofthe
studyrangedfrom025June31965to125Octo
ber271965Toascertainthattherewasnomortality
ofthecarpinthefenceenclosureanelectricfish
shockingdeviceloanedbytheSacramentoareaoffice
oftheCaliforniaStateDepartmentofFishandGame
wasusedinDecember1965Allfishthatwerestocked

inthefenceenclosureonJune101965wererecovered
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Fromtheresultsofthisstudyitwasdecidedto
stockthelakeitselfwithcarpAtthestockingrateof
6J0lbacre18600poundsofcarpwouldbeneeded
tostockthe31acrelakeAsitwasnotfeasibletocol

lectthisquantityitwasdecidedtocollectasmany
adultfemaleandmalecarpaspossiblefromvarious
sourceswithinSolanoCountyduringthe1966spring
spawningseasonSuccessfulspawningshouldproduce
thenecessary600lbacreofcarpwithin1or2years
Approximately2500adultcarpwereintroducedinto
thelakeduringMarchAprilandMay1966Trapsfor
juvenilecarparetobeplacedatvariouslocationsin
thelakeduring1967toascertainwhetherspawning
hasoccurred

SUMMARYANDCONCLUSIONS

Applicationof5malathiongranules0205lb
acreand2fenthiongranules02lbacreinLake
Dalwigkformidgelarvasuppressiongaveaneffective
control

Considerablemortalitywasobservedonmosquito
fishthreespinesticklebacksnotonectidsandcorixids
whenmalathionwasusedNoappreciablemortality
wasobservedonthefishpopulationswhenfenthion
wasusedbuttherewasconsiderablemortalitytothe
notonectidandcorixidspecies

Carpatastockingrateof600lbacrewerefound
tobeveryefficientinsuppressingmidgelarvaeina
testplot

Approximately2500adultcarpwereintroduced
intoLakeDalwigkduringthe1968springspawning
seasonFromthisintroductionitishopedthatthede
sired600lbacrecanbeachievedin1or2yearsthus
affordingapermanentcontroloverthemidgelarvae
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THEHELICOPTERASANEWTOOLINTHE

MOSQUITOCONTROLPROGRAMOFTHE
MERCEDCOUNTYMOSQUITO

ABATEMENTDISTRICT

ABELMACHADOBURTONFENTEM
MercedCoMosquitoAbatementDistrict

MercedCalifornia
AND

THOMASDMULHERN

CaliforniaStateHealthDepartment
BureauofVectorControlFresno

ABSTRACT

Thispaperbrieflydescribesthemosquitocontrol
problemandprogramoftheDistrictwhichservesa
2000squaremilearealocatedinthemidportionof
theGreatCentralValleyofCaliforniawhereahigh
ratioofmosquitoproblemtotaxbasecreatesasitua
tionwhichdemandsthegreatestpossibleeconomyof
mosquitocontrolprogramAccordinglytheDistrict
hasmechanizeditsoperationsinsofaraspossibleby
utilizingaircraftasitsbasictoolforsprayingResi
dentialsubdivisionshaverecentlyencroachedonthe
agriculturalareasabouturbancenterstotheextent
thatfixedwingaircraftcannolongerbeusedsafely
inthevicinityofsomeoftheestablishedresidential
communitiesyettheareastobesprayedarestillso
largeastorequiretheuseofaircrafthencetheuseof
helicoptersisindicatedbecauseoftheircapabilityof

operatingsafelyincongestedareasDataarepresent
edfromatimeandmotionstudywhichshowsthatthe
helicoptercouldcompetefavorablywiththefixed
wingaircraftinsprayingandcouldprovideadditional
economicalinspectionservice

ASAFEANDEFFICIENTMIXINGAND

LOADINGPLANTFORINSECTICIDES
USEDINAERIALLARVICIDING

WILrLIAMFNORMANBURTONFENTEM
MercedCoMosquitoAbatementDistrict

MercedCalifornia
AND

THOMASDMULHERN

CaliforniaStateHealthDepartment
BureauofVectorControlFresno

ABSTRACT

Thispaperdescribesacustombuiltinsecticidemix
ingandloadingstationdesignedtofacilitatetherapid
andsafeloadingofaircraftusedtoapplyinsecticides
formosquitocontrolItwasdesignedandbuiltbyper
sonneloftheMercedCountyMosquitoAbatement
DistrictProvisionismadeforthemixingofanyone
ofthreedifferentinsecticidesaccordingtoneedThere
isnobodilycontactbythepilotwiththeinsecticides
Theaveragetimeformixingandloading150gallons
ofinsecticideintotheplaneislessthan8minutes
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CALIFORNIAMOSQUITOCONTROLASSOCIATION
ANNUALBUSINESSMEETING

NoteAcompletereportoftheCMCAbusiness
meetinghasbeensenttomembersThefollowingis
asummaryoftheminutesofthemeeting

MrSilveiraTheAnnualBusinessMeetingisnow
insessionThereare29CorporateRepresentatives
present
January171967
BoardofDirectors

CaliforniaMosquitoControlAssociationInc
1737WestHoustonAvenue

VisaliaCalifornia
Gentlemen

WehaveexaminedthebalancesheetoftheCali

forniaMosquitoControlAssociationIncasofDe
cember311966andtherelatedstatementofReve
nueandSurplusfortheyearthenendedThefore
goingstatementswerepreparedfromrecordskepton
thecashbasisExceptasnotedinthefollowingpara
graphourexaminationwasperformedinaccordance
withgenerallyacceptedauditingstandardsandac
cordinglyincludedsuchtestsoftheaccountingrec
ordsandsuchotherproceduresasweconsidered
necessaryinthecircumstances

Ourexaminationdidnotincludeconfirmationor
verificationofmembersduesorotherrevenuessince
theAssociationdoesnotaccrueuncollectedamounts
thereforethescopeofourexaminationwaslimited
torecordedcashtransactions

Comments
CashinBank

Commercial568332 Amountwasreconciled

California

ASSETS

PettyCash
CashinSecurityFirstNationalBank

Visalia

CommercialAccount
SavingsAccount

FixedAssets Note1
TotalAssets

WEDNESDAYFEBRUARY8

STEPHENMSILVEIRAPresiding

MosquitoControlAssociationInc
BALANCESHEET

December311966

EXHIBITA

70

568332
446664
65505

1080571

Note1Thefixedassetsconsistofataperecorderpurchased
in1961andanIBMtypewriterpurchasedduring
1966Thecostofafilingcabinetpurchasedseveral
yearsagoisnotknowntothepresentSecretary

Preparedfromrecordskeptonthecashbasis
Issuedsubjecttocommentsonpageoneofthisreport

withthebankstatementsasofDecember311966
andconfirmeddirectlywiththedepositary

Savings446664 Amountwasverifiedbyexami
nationofthesavingspassbookasofDecember31
1966andconfirmeddirectlywiththedepositary
Insurance

ThefollowingwasinforceasofDecember31
1966accordingtotheSecretaryTreasurerThepolicy
wasexaminedbyus

Coverage
SecretaryTreasurer

Policy Term

Number 2106621067
0371A66

Insurer

USFidelity
Guarantee

Amount

1000000

Inouropinionsubjecttotheprecedingqualifica
tiontheaccompanyingBalanceSheetandStatement
ofRevenueandSurpluspresentfairlythefinancial
positionoftheCaliforniaMosquitoControlAssocia
tionIncatDecember311966andtheresultsof
thecashbasisoperationsfortheyearthenendedin
conformitywithgenerallyacceptedaccountingprin
ciplesappliedonabasisconsistentwiththatofthe
precedingyear

WewishtothankMrDonaldMurraySecretary
TreasureroftheAssociationforhisassistanceand
cooperationduringourexamination

Respectfullysubmitted
SIGNEDFinch Janzen
FINCH JANZEN
CertifiedPublicAccountants

LIABILITIESANDSURPLUS

SalesTaxPayable 522

DeferredRevenues1967Surplus
Note2 181000

SurplusinvestedinFixedAssets 65505

AvailableSurplus ExhibitB
ForAdministration 419399
Forconferenceactivities 414145

TotalLiabilitiesandSurplus 1080571
Note2Pertainstomoneycollectedduringlate1966which

isproperlyclassifiedagainst1967revenues
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CALIFORNIAMOSQUITOCONTROLASSOCIATIONINC
STATEMENTOFREVENUEANDSURPLUS

FortheYearEndedDecember311966

EXHIBITB
Over

Budget General Conference Under
Estimate Activities Activities Budget

BalanceAvailableJanuary11966 320565373625

AddRevenues

CorporateMemberContracts 420000 440200 20200

AssociateMemberDues 30000 24500 5500
SaleofPublications 15000 32929 17929

MiscellaneousNote1 10000 7842 9584 7426

33rdConferenceRegistrations 300000 152200 147800
33rdConferenceExhibits 120000 255000 135000

33rdConferenceGeneral 36000 253466 217466

33rdConferenceProceedings 25000 17580 7420

TotalRevenues 956000505471 687830 237301

DeductExpendituresExhibitC 1230774 406637 647310 176827

BalanceAvailableDecember311967 419399 414145

Note117426ofthemiscellaneousrevenueswasinterestonthe429238in
savingsSinceabout55ofthesavingsrepresentsconferencefunds
thatpercentoftheinterestisallocatedtoconferencerevenue

CALIFORNIAMOSQUITOCONTROLASSOCIATIONINC
STATEMENTOFEXPENDITURESWITHBUDGETCOMPARISON

FortheYearEndedDecember311966

EXHIBITC

Budget Actual Over
As Expendi Under

Amended tures Expended

Administration

Advertising 16500 16500

Communications 50000 53724 3724
OfficeofSecretary 120000 120000

OfficeSupplies 25000 22518 2482

CommitteeExpenses 177700 83970 93730

Auditor 11500 11500

FidelityBond 15000 12500 2500

TravelExpenses 50000 29336 20664

Contingencies 10000 8385 1615

TotalAdministration 475700 358433 117267

CapitalOutlay 48500 48204 296

TotalGeneral ExhibitB 524200 406637 117563

Conference
GeneralExpenses 376574 379774 3200
Proceedings 300000 237536 62464

StenoService 30000 30000

TotalConference ExhibitB 706574 647310 59264

Preparedfromrecordskeptonthecashbasis
Issuedsubjecttocommentsonpageoneofthisreport
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COMMITTEEREPORTS

AircraftCommitteeNoReport

BylawsCommitteeNoReport

EducationandPublicityTorvalMHansenChair
manbecameseriouslyillonarrivalattheConference
andcouldnotattendanyofthesessionsTherewas
considerablenewspaperpublicitybothinadvanceof
andduringtheConference

EntomologyEEKauffmanannouncedthatthe
nextEntomologySeminarwouldbeheldattheVoy
agerInnoutsideofDavisonApril78

InsecticideDEReedannouncedthattheCom

mitteeplannedtohavethefirstsectionsoftheInsecti
cideManualreadythisspring

LegislativeLRBrumbaughChairman
Gentlemen

Thepurposeofthiscommitteeistodevelopneeded
legislationbydraftingintroducingandfollowing
throughonsuchrelatedbillsinStatelegislatureas
wellaskeepingapprisedofalllegislativeaction
whichmightaffectmosquitoabatementdistricts

In1966thegoalofthiscommitteewastorestoreto
theStateDepartmentofPublicHealththeauthority
tocarryoutmosquitocontrolresearchandtoassist
inobtaininga20000000researchallocationforthe
UniversityofCaliforniaTheCommitteesentlettersto
thethirteensenatorsoftheStateFinanceCommittee

andtwentyoneassemblymenoftheAssemblyWays
andMeansCommitteeinformingtheselegislatorsof
theneedfortheresearchprogramsMeetingswere
heldwiththelegislativeanalystDivisionofFinance
andtheChairmenoftheSenateFinanceCommittee
andAssemblyWaysandMeansCommitteetotryto
convincethemofthenecessityfortheseresearchpro
gramsManymembersoftheCMCAappearedat
thehearingoftheAssemblyWaysandMeansCom
mitteeandweweresuccessfulinhavingthisCom
mitteerestoretotheStateHealthDepartmenttheau
thoritytoconductaresearchprogramHoweverthe
SenateFinanceCommitteerecommendedthatonly
3000000beappropriatedtotheStateDepartmentof
PublicHealthtoimplementmosquitocontrolresearch
andtheremainingfundstransferredtotheUniversity
ofCaliforniaThefinaldecisionofthelegislaturewas
toaccepttherecommendationsoftheSenateFinance
Committeeandtoallocate10000000innewfunds
totheUniversityofCaliforniaThefundsapproved
formosquitocontrolresearchfortheyearof196667
areasfollowsStateDepartmentofPublicHealth
3000000transferoffundsfromtheStateDepart
mentofPublicHealthtotheUniversityofCalifornia
11500000andnewfundstotheUniversityofCali
forniaDivisionofAgriculturalScience10000000
foratotalof24500000Legislatureapprovedthe
expenditureof20000000fortheUniversitybutonly
appropriated10000000withthesuggestionthatthe
remainingbalancebeobtainedfromothersources

TheCMCALegislativeCommitteewishesto
thankthemembersoftheAssociationUniversityof
CaliforniaandtheDepartmentofPublicHealthfor

theirassistanceandguidanceinlegislativematters
duringthispastyear

SourceReductionCommitteeRobertHPeters
Chairman

TheSourceReductionCommitteemetseveraltimes

duringtheyearinanefforttocopewithmattersof
concern

Thetwomainaccomplishmentswere1circula
tionofaquestionnaireintendedtoreevaluateand
clarifyinformationreceivedrelativetosummarieson
sourcereductionand2modificationoftheSource
ReductionFormformoremeaningfulreporting

Itisrecommendedbythiscommitteethatthefollow
ingmattersbegivenpriorityduringtheensuingyear

1ThattheBureauofVectorControlConsultanton
SourceReductionbeaskedtoreviewinformationre

ceivedforsummaryinorderthaterrorsandomissions
canbeeliminatedbeforepublication

2Thateffortbemadetosummarizetheeffectsof
sourcereductionintermsofdollarsinorderthata
truejustificationcanbeacknowledged

3Thatdeterminationbemadeastowhereweedi

cidesfitintomosquitocontrolprograms
4Thatapaneltypeprogramonthejustificationof

weedicideactivitiesbeconsideredforthe1968Annual
Conference

OperationalEquipmentandProceduresSMSil
veiraChairmanThe1967annualequipmentshow
willbeheldinTulareonMarch31

ProceedingsWDMurrayChairmanPublication
ofthe1966Proceedingswasdelayedaregrettable
butunavoidablefactTheyhavebeendistributedto
all1966ConferenceregistrantsonetoeachAssociate
MemberandtwotoeachDistrictMoreareavailable
toDistrictsonrequest

PublicationsWDMurrayChairmanWehave
runoutoftheMosquitoandGnatGuidesandarelow
ontheFlyGuideWeplantoreprintthemsoonThe
FishGuideshouldbeavailablethisyearaswellas
theInsecticideManualTheChironomidMidgepaper
bySaulFrommershouldberunoffwithinthenext
fewweeks

ResearchJHKimballChairmanTheprimaryob
jectiveofthe1966ResearchCommitteewastomake
availabletoallMosquitoAbatementAgenciesinCali
forniasourcematerialthatwouldbehelpfultoeach
agencyinpreparingitsindividualrequeststoitslocal
SenatorandAssemblymenurgingthattheauthority
andthenecessaryfundsberestoredtotheStateDe
partmentofPublicHealthtoreestablishthemos
quitocontrolresearchprogrambytheDepartments
BureauofVectorControl

Theaboveobjectivewassuccessfullyaccomplished
bymailingdetailedsourcematerialtoallDistrict
ManagersontwooccasionsThefirstmailingwasby
theChairmansmemodatedFebruary241966just
priortothehearingsbytheAssemblyWaysandMeans
SubCommitteeandtheSenateFinanceSubCommit
teewhichwereheldonMarch2andMarch15re
spectivelyThememotransmittedasamplelettertoa
StateLegislatorcopiesoftheresolutionsadoptedby
thisAssociationbytheLeagueofCaliforniaCitiesand
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bytheCountySupervisorsAssociationaswellasa
copyoftheoriginalJointReportoftheStateDepart
mentofPublicHealthandtheUniversityofCalifornia
onMosquitoControlResearch

Thesecondmailingcontainingadditionalsource
materialwasbytheChairmansmemoofApril22
1966inanticipationofameetingbytheLegislative
JointConferenceCommitteetonegotiatethediffer
encesbetweentherecommendationoftheAssembly
WaysandMeansCommitteeandthoseoftheSenate
FinanceCommitteeTheserecommendationsfollow

AssemblyWaysandMeansCommitteeRecom
mendedfullappropriationof14581500totheState
DepartmentofPublicHealthwithfullauthorityto
carryoutresearchaspracticedpriortoJuly11965

SenateFinanceCommitteeRecommendedthatonly
3000000beappropriatedtotheStateDepartment
ofPublicHealthtoimplementmosquitocontrolre
searchdevelopmentsandthattheremaining115
81500betransferredtoItem107oftheUniversityof
CaliforniaSupportBudget

ThefinaldecisionoftheLegislaturewastoaccept
therecommendationoftheSenateFinanceCommittee
andinadditiontoallocate100000innewfundsto
theUniversityThefundsapprovedformosquitocon
trolresearchforFiscalYear196667wereallocatedas
follows

RetainedbytheState
DepartmentofPublicHealth 3000000

TransferredtotheUofCDivision

ofAgriculturalSciences 11581500
PartforFresnoResearch

Program 8331500
PartforUofCSchoolof

PublicHealthBerk 3250000
NewFundstoUofCDivision

ofAgriculturalSciences 10000000

Total 21481500

ThesixmembersoftheResearchCommitteemet

atLodionAugust41966withCFKelleyJohnE
SwiftRayFSmithandARalphBarroftheUniver
sityofCaliforniaandRichardFPetersJackRWalk
erandThomasDMulhernoftheStateBureauofVec
torControlOurlatePresidentOscarVLoppand
ourActingPresidentStephenMSilveirawerealso
presentThepurposeofthemeetingwastoreviewthe
proposedresearchprogrambytheUniversityandto
determinesupportactivitiesbytheAssociationthat
wouldfacilitatetheUniversitysmosquitocontrolre
searchefforts

Attheconclusionofthismeetingonespecificjob
requiringimmediateactionbyourcommitteewasin
dicatedbytherepeatedinvitationfromtheUofC
representativesforrecommendationsontheresearch
projectstobecarriedoutattheFresnoStationunder
thedirectionofDrRalphBarrDrRaySmithclearly
indicatedthat1theresearchmustbelimitedtothe
available82000002theresearchwillbeclearly
problemoriented and3theproposedresearch
programmustbepreparedbyDrBarrwithinseveral
weeksforreviewandapprovalbytheUniversitysAd
visoryCommitteewithDrSmithasChairmanand
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thenbytheJointResearchCoordinatingCommittee
oftheStateDepartmentofPublicHealthandtheUni
versityofCaliforniaonArthropodsofHealthImport
ance

InresponsetothisrequesttheCommitteeChair
manpreparedasummaryoftheRecommendationsof
the1964ResearchCommitteeascompiledbyitsChair
manGordonFSmithfromadetailedcanvassof
CMCAmembershipontheresearchneedsofthis
particularareaThissummarywasdistributedtocom
mitteemembersonAugust81966withtherequest
thattheyindividuallysubmittheirrecommendedlist
oftoppriorityresearchprojectsdirectlytoDrBarr
becauseofthecriticaltimefactor

TheCommitteeChairmanattendedthetenthmeet
ingoftheJointCommitteeoftheStateDepartmentof
PublicHealthandtheUniversityofCaliforniaonAr
thropodsofHealthImportanceheldatBerkeleyon
September271966AtthismeetingtheJointCommit
teeapprovedthefollowinggeneralplanformosquito
controlresearchbytheUofCDivisionofAgricultur
alSciences

AProjectsThosecenteredatFresnoessentially
ofaproblemsolvingnaturetobeheadedbyBarr
withmultitechniciansupportincluding
1ContinuationoftheUSDAgrantonpatho

genicparasitesofmosquitosonatemporarybasis
2Culturalmethodsformosquitos tocontinue

themaintenanceofexistingcoloniesforthenumerous
diversifiedneeds

3Biologyandcontrolofpasturemosquitos re

viewoftheliteratureandresumptionofresearchon
Aedesnigromaculisecologyandcontrolpossibilities
4EradicationofCulexpipiensbycytoplasmicin

compatibility continuationofpromisingresearch
underway

BProjectsThoselocatedontheseveralcampuses
atpresenteligibilitycriteriaarebeingdeveloped

Thecampusallocationsfollow

1UCDavis 3100000forthericefieldmos
quitoprojectdevotedtostudiesofmosquitobehavior
andpreventionbyricefieldmanagementThisallows
foranacademicappointmentWashino onetech

nicianandsupportfundsAsmallamountisgoing
toAgriculturalEngineeringtocontinueequipment
developmentactivities

2UCBerkeley 3300000dividedbetween
theDivisionofParasitologyforadditionofoneaca
demicstaffprobablyforworkonnutritionalap
proachestomosquitocontrolandtheDivisionofBio
logicalControlforoneacademicstafftoexplorethe
useofinvertebratepredatorsofmosquitoes
3UCRiverside 2600000toaugmentMullas

insecticidestudiesprovidingoneacademicstaffone
technicianandsupportand1000000toBiological
ControltoreinforceactivitiesofBayonvertebrate
predatorsandEReevesonpathogenicparasitesThe
Universitycommitteeindicatedthatadditionalfunds
wererequiredtosupporttheseprojectsandhadurged
thatsupplementalfundsbeprocuredfromother
sources



Itisrecommendedthatthe1967ResearchCommit

teethroughitsindividualmembersestablishadirect
liaisonwitheachoftheabovedescribedresearchproj
ectsandprepareareportontheobjectivesandprog
ressofeachprojectfordistributiontoallmembersof
theassociationItisalsorecommendedthatthe1967

ResearchCommitteecontinuallydeterminethecurrent
criticalresearchneedsoftheAssociationMembership
andprepareanannualevaluationoftheresearchwork
underwayintermsofmeetingthepresentandfuture
needsoftheMosquitoControlAgencies

YearbookJHKimballChairmanThe1966Year
BookwasmailedonApril26toallindividualsandor
ganizationsnamedwithinitscoversandtheitemized
distributionlistwasfiledwithSecretaryWDMurray
Thecostofprintingwas64912plusmailingcostof
3984foratotalexpenditureof68896

TheYearBookCommitteeextendsitsapologiesto
theAmericanMosquitoControlAssociationfortheun
intentionalomissionoftheinformationonmember

shipandMosquitoNewsassubmittedeachyearby
ExecutiveSecretaryTGRaleyItwastoolatewhen
wediscoveredthatpage52wascompletelyblank
thepagewereserveeachyearfortheAMCA

Theactualprintingcostshouldhavebeenabout
78000becausetencompletepagesincludingthere
visedBylawsrequiredresettingofthetypeBecause
oftheomissionofpage52howevertheprintersset
thecostthesameasforthe1965YearBook

TheChairmenoftheCommitteeonAircraftInsecti
cideandWeedicideandonSourceReductionhave
beenrequestedbyletterdatedNovember161966to
advisetheYearBookCommitteebyDecember19of
anychangesinthestatisticaldatatheywishreported
byeachagencyinthe1967YearBookTheannual
threepageYearBookquestionnairewillberevised
accordinglyandmailedtoallagenciesbyDecember
301966

TheYearBookCommitteerespectfullyrequeststhe
BoardofDirectorstoadvisetheCommitteeofanyad
ditionsdeletionsorchangesintheformatforthe1967
YearBook

ItistheYearBookCommitteesrecommendation

thattheAssociationbudget80000forthe1967Year
Book

FederalLegislativeBillHR3896JWBristow
GlennStokesAMCALegislativeCommitteeChairman
haspresentedtoAMCAadetailedreviewofthisbill
whichwasintroducedbyCongressmanBoggsThis
billproposestoincreaseresearchfundsandtoprovide
subventionfundsforactualoperationofdistrictsThe
analysisofthisbillbytheAMCALegislativeCommit
teeindicatesaneedforextensivemodificationsbymos
quitocontrolpeople

Theobjectivesofthebillareverygoodasfaras
researchfundsareconcernedTheonlythingwecan
doisaskforahearingintheHouseCommitteeWe
shouldofferourservicesMrPrattthenewPresident
ofAMCAhasassuredmethattheAssociationwillnot

takeanyactionwhichmightoffendCongressman
Boggswhobyintroducingthisbilltwicehascertainly
shownthatheisafriendofmosquitocontrolregard

lessofthemotiveswhichsomepeoplemaygivetohis
actionsWemayaskhimtomodifythebillwemay
askhimtoletushelphimWeshouldbesuretopraise
himforthoseitemswhicharegood

ResolutionsGardnerCMcFarlandChairman

Imovetheadoptionofthefollowingresolutions
1BeItResolvedbytheCaliforniaMosquitoControl

AssociationIncorporatedassembledatits35thAn
nualConferencetogetherwiththeAmericanMosquito
ControlAssociationIncorporatedatits23rdAnnual
MeetingheldatSanFranciscoCaliforniaFebruary
81967thatthemembersdoherebyexpressourthanks
totheSanFranciscoConventionandVisitorsBureau

fortheirservicesandspecialinterestoftheirAssistant
ManagerMissJudySecunda
2Resolvedthatwethemembersherebyexpressour

thankstoCDonaldGrantEChesterRobinsonHow
ardRGreenfieldandtotheothermembersofthe

LocalArrangementsCommitteefortheirgreatcontri
butionstothesuccessofthisConference

3Resolvedthatwethemembersherebyexpress
ourappreciationtothemanagementoftheSheraton
PalaceHotelandparticularlytotheSalesManager
JimManionfortheveryfineservicesandassistance
rendered

4ResolvedthattheCaliforniaMosquitoControlAs
sociationherebyexpressitsthankstotheSustaining
MembersandCommercialExhibitorswithspecial
acknowledgementofsponsorshipbyKaiserJeepSales
CorporationoftheHospitalityHourofAmericanCy
anamidCompanysponsorshipofcoffeeserviceLadies
SocialRoomandhospitalityroomofChevronChem
icalCompanyforthespecialhospitalityroom

5ResolvedthatwetheMembersherebyexpress
oursincereappreciationforthesuccessfulprogram
effortsofJamesWBristowThomasDMulhernRich
ardFPetersandothermembersofthejointProgram
CommitteeofAMCA CMCA

6ResolvedthatwetheMembersherebyexpress
oursincereappreciationtotheOfficersandCommit
teemenofthisAssociationfortheirfineworkduring
theyear

7ResolvedthatwetheMembersherebyexpress
ourthanksforthesupportandcontinuinginterestof
theTrusteesasevidencedbytheTrusteeCorporate
BoardChairmanFredDeBenedettiandotherMem
bersrepresentingallareasofCalifornia

8ResolvedthatwetheMembersherebyexpress
oursincereappreciationtotheOfficersandCommit
teemenoftheCaliforniaMosquitoControlAssociation
andAmericanMosquitoControlAssociationfortheir
fineworkduringtheyearwhichhasculminatedinthe
mostsuccessfulConferenceofalltime

9ResolvedthattheCaliforniaMosquitoControlAs
sociationherebyexpressesitsappreciationtothesev
eralorganizationswhichdonatedgiftsfordistribution
tothoseinattendanceandincludetheCastroville

MarketingAssociationofMontereyCountytheSH
GreenStampCompanyRathjensDistributorsSan
FranciscoHDHudsonCompanyPiperAircraft
CorporationWenteBrothersWineryCrestaBlanca
WineryWeibelWineryCaliforniaRaisinAssocia
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tionChristianBrothersWineryJDMartinRanch
oranges
10Resolvedthatwethemembersrequestthatthe

PresidentandSecretarytakethenecessarystepsto
communicatetheactionstakenbythisAssemblytothe
severalpartiesrecognized

ThemotiontoapprovetheResolutionswasduly
secondedandpassed

JWBristowIwouldliketomovethatweaddthe
nameofGardnerMcFarlandforhisworkinhelping
toorganizethisConferenceThismotionwasdulysec
ondedandpassed

RHPetersImovethatalltheactionsoftheBoard

ofDirectorsandoftheAssociationduringthepastyear
beacceptedbytheAssociationasawholeatthismeet
ingDulysecondedandpassed

SMSilveiraWehavereceivedapetitiontoelect
OscarVLopptoHonoraryMembershipinthisAsso
ciationThepetitionoriginatedintheNorthernSan
JoaquinRegion

LRBrumbaughTheproceduresasrequiredby
Bylawshavebeenfulfilled
ImovethatOscarVLoppbemadeanhonorary

member posthumousoftheCMCAandthatthe
necessarypapersbepreparedDulysecondedand
passed

WaysandMeansCommitteeGardnerCMcFar
landChairman

TheWaysandMeansCommitteemettwiceduring
1966April21andDecember1Anumberofsugges
tionsandrecommendationswerefullystudiedbysev
eralsubcomitteesatthemeetingsandbyfrequentcor
respondenceTheseincluded

JohnBrawley Studyandrecommendationsfor
Certificationofmosquitocontrolpersonnel

LesBrumbaugh Alldetailsandcostoflapelpins
PaulJonesMelvinOldhamChesterRobinson

RecommendationsfortheOperationalManual
WilliamRusconi Recommendationsastotechnical

correctionofBylaws
GordonSmithKennethWhitesellandJoeDWillis
Suggestionsastopossibleformationofatechnical

CMCAAssociationandthepossibilityoftheCMCA
operatingasachapteroftheAMCA

GardnerCMcFarlandandJamesStGermaine
PreparationofamodelCertificateofRecognitionfor
PastPresidentswithallattendantcosts

Actionstakenduringtheyear
1OperationalManualItwasrecommendedtothe

CMCABoardofDirectorsthattheUniversityofCali
forniaandStateHealthDepartmentbeaskedtopre
pareanoperationalmanualformosquitocontrol
agenciesinCaliforniaTheBoardreferredthismatter
backtoWaysandMeansforfurtherstudy

2CMCAPinsTheCommitteerecommendedtothe
BoardthatCMCApinsasshownbyLesterBrum
baughbeprovidedforsaletomembersTheBoard
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approvedprocurementofsuitablepinsthroughLester
BrumbaughThepinsaretobesoldatcostsothat
eventuallytheentirecostsofthepinswillbecovered

3ByLawsNorecommendationswereadopted
4FormationofaTechnicalCMCAAssociation

Generaldiscussionwasheldonthepossibilityofform
ingatechnicalsectionoftheCMCAinrelationtoes
tablishingachapterwithintheAMCAThisconcept
willbestudiedfurtherin1967

5CertificationofMosquitoControlPersonnelJohn
Brawleysubmittedacomprehensivereportandrecom
mendationstotheCommitteeTheCommitteerecom
mendedtotheBoardthatitappointaspecialcom
mitteetoprovidedefiniterecommendationstothe
CMCAWaysandMeansCommitteewithinsix
monthsTheBoardreferredthematterbacktothe

WaysandMeanswiththeinstructionthatJohnBraw
leyrefinecurrentrecommendationsforconsideration
oftheBoardwithin6months

6StateAidtoMosquitoControlAgenciesAvariety
ofviewpointsprecludedanydefinitiverecommenda
tionsThismatterwillagainbebroughtupforconsid
erationbeforetheCommitteein1967

7CodeofEthicsAftermuchdiscussionnocon
sensuswasreachedsothesubjectwasdropped

8CertificateofRecognitionforPastPresidentsIt
wasrecommendedtotheBoardthatnecessaryar
rangementsbemadetoprovideallpastandfuture
PastPresidentswithanappropriatecertificateofap
preciationTheBoardincludedtherecommendationin
the1967budgetwithbudgetsetat17000
9DamagesCausedbyMosquitoControlOpera

tionsTheBoardchargedWaysandMeanswiththe
responsibilityforthisstudyandpreparationofasuit
ablequestionnairetobeprovidedallmosquitocontrol
agenciesinCalifornia

NominatingCommitteeRHPetersChairman
TheslateofofficersselectedbytheNominatingCom
mitteeare

PresidentStephenMSilveira
PresidentElectJamesWBristow
VicePresidentJamesStGermaine

GCMcFarlandmovedthatthesenomineesbe
electedbyunanimousballotRHPetersseconded
andaunanimousvotewasrecorded

RegionalRepresentativesTherespectiveregionsre
portedtheirselectionsforRegionalRepresentatives

SouthernCaliforniaRegionNormanFHauret
AlternateFrankSmall

SouthernSanJoaquinValleyRegion
DennisRamke

AlternateRichardFFrolli

NorthernSanJoaquinValleyRegion
LesterRBrumbaugh

AlternateRobertHPeters

SacramentoValleyRegionEugeneEKauffman
AlternateMelvinLOldham

CoastalRegionJohnHBrawley
TheCoastalRegiondidnotdesignateanAlternate

OriginallyJamesStGermainehadbeenselectedas



theRegionalRepresentativewithJohnBrawleyas
AlternateWiththeelectionofJamesStGermaineto
VicePresidentJohnBrawleywasadvancedtoRegion
alRepresentativeandhispositionofAlternatewas
leftopen

TrusteeCorporateBoardFredDeBenedettire
portedthattheBoardpositionshadbeenfilledHe
notedthattheTrusteeshaddecidedthataTrustee
shouldserveforatermnottoexceed2yearsTwoof
thepresenttrusteeshavebeenselectedfor1year
termsthreewillhave2yearterms

TheselectionsareFredDeBenedettioftheNorth
ernSanJoaquinValleyRegionChairmanWmS
BrownofSouthernCaliforniaRegionViceChairman

MarionCBewoftheSacramentoValleyRegionJack
WChezickoftheSouthernSanJoaquinValleyRe
gionAHSagehornoftheCoastalRegion

NewBusiness

ASSteinerIwouldliketoannouncethatJack
KimballhasbeensentbyWHOtoVenezuelaand
thentoGenevaSwitzerlandwhereheishelpingto
writeamanualofworldwidescopeonmosquitolarvi
cidingHesendshisregardstoyou

EDDavisTheSouthernSanJoaquinRegionex
tendsaninvitationtoCMCAtoholditsnextmeeting
inthatregion preferablyatFresnowherewehave
goodfacilitiesintheHaciendaHotelcomplex
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SPRAYATOMIZATIONAPPLICATION
VOLUMEANDCOVERAGE

NORMANBAKESSONANDWILLIAMEBURGOYNE

UniversityofCalifornia
DepartmentofAgriculturalEngineering

DavisCalifornia

Thecloserelationshipbetweenthefactorsofspray
particlesizetotalvolumeappliedtypeofspray
coveragerequiredandthelossofsmallbutsignificant
amountsofspraytoadjacentcropswildlifeareasor
humanhabitationsisofparticularsignificancetovector
controlspecialistswhohaveledinintroducinglow
volumeapplicationsoflessthanonegallonperacre

Regardlessofhowtheratesanddosagesusedin
vectorcontrolbyaircraftandgroundequipmentcom
parewiththoseincommercialapplicationsbothtypes
ofoperationsuseessentiallythesametechniquesand
devicesforbreakingupaliquid

ATOMIZERS

Therearemanytechniquesanddevicesthathave
beendevelopedforbreakingupaliquidintothesmall
dropsnecessarytoobtaincoverageonplantsurfaces
forchemicalpestcontrolAlloftheserequireaninput
ofenergytoovercomethemoleculartensionthatholds
aliquidtogetherandcreatesthetremendouslyex
pandedsurfaceofmillionsofsmalldrops

Themostfrequentlyuseddevicesarethehydraulic
pressurenozzlesshowninFigure1whichareidenti
fiedaccordingtothetypeofdropletpatternthatthey
produce

1cylindricaljetwhichejectsliquidfromasmall
circularorifice

2hollowconecreatedbyasmallwhirlplateahead
oftheorificewhichgivesthesprayatangentialspin
thusspreadingandbreakinguptheliquid
3anotherformofthehollowconeinwhichthe

tangentialspinisproducedbyanoffsetentrance
tothewhirlchamberfrequentlydescribedas
nonclognozzles

4fullorsolidconeproducedbydrillingasmall
holeinthecenterofthewhirlplatetofillinthe
normalhollowcone

5flatfanwhereinpropermillingoftheorificeslot
givesalongnarrowpatternand

6floodingnozzlewhichusessimpleimpactionof
liquidagainstaslopingplanetoproduceacoarse
fantypepattern

Eachofthesedesignshasbeenusedforpesticide
applicationsandisadaptedtoaparticularservice
primarilyonthebasisofthecoarseorfinesprayit

GENERALSESSION

WEDNESDAYFEBRUARY8130PM

GEORGETCARMICHAELPresiding

producesNozzle1isusedforacoarselowdriftand
alsoforlowcoveragetypeapplicationlownumbers
oflargedropsonagivenareaofplantsurfaceoften
usedfor24Dorotherhormoneherbicideapplications
byaircraftThehollowcone2andflatfan5are
probablythemostcommonlyusedofthegroupwith
thegreatestflexibilityavailablein2wherecombi
nationsofwhirlplateanddiscorificesizecanbeused
toobtainawiderangeofsprayparticlesizesNumber
4givesadistinctlycoarsersprayfromthecenterjet
portionwhichmaybeundesirablewhilenumber6
isusedforextremelycoarseatomizationwithamini
mumamountofspreadingrequiredbygroundoper
atedequipmentforsprayingof24Dtypespraysin
certainvineyardsorunderotheruniquelyhazardous
operatingconditions

1 2 3 4

Figure1 Hydraulicpressurenozzles

5 6

Thespraypatternsfromfannozzlesareshownin
Figures2and3whichshowthesprayatomizationas
relativelycoarseinFigure2andconsiderablyfinerin
Figure3Thisistheresultofmerelyincreasingthe
pressureinFigure3Notetheliquidemittingfirstas
asurfacesheetandthenspreadingintoligaments
whichfinallybreakintomyriadsofvarioussizedrop
letsTheverticallineintheupperrightisacommon
pinwhichisapproximately840micronsdiameterIt
takes25400micronstoequaloneinchItcanbeseen
thattherearemanydifferentsizesofdropsproduced
andtheirsizecanbecomparedtothepin

Someoftheothertypesofatomizersusedinchemi
calapplicationaretheairshearFigure4andthe
manyspinningbrushscreenanddisctypesbothair
propellerandelectricmotorpoweredSomeofthese

areshowninFigure5withacloseupofaspinning
multipledisctypeshowninFigure6Theairshear
Figure4typefunctionsbyspreadingtheliquidonthe
surfaceofaplateandthenblowingtheliquidoffthe
edgeoftheplatecausingittobebrokenintodrops
Thespinningdevicesatomizeliquidbyutilizingcen
trifugalforcetospinliquidoffaplateorthrougha
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Figure2 Fannozzlespraypattern

screenorperforatedcylinderTheprocessisshownin
Figure7whichalsoshowsthecomparativelyfinespray
atomizationthatthespinningdevicesarecapableof
producingOntheotherhandaverycoarsespraycan
beproducedbyaspinningorificesystemasshownin
Figure8whereanextremelyviscousliquidisbeing
emittedfromacylindricaljetontheperipheryofa
spinninghollowdisc

Itismostnotabletoobservethatinallofthenozzles
shownawiderangeofdropsizesordiametersare
producedThespinningdiscverycarefullyadjusted
willgivetwosizesofdropsonetheprimarysizeand
twoasatellitedropwhichascloseexaminationof
Figure7willshowcomesfromtheneckingdownand
eventualbreakingofthefilamentbetweentwoprimary
dropsTechniquesandmachinesforproducingsingle
sizedropsunderlaboratoryconditionsareavailable

Figure3 Fannozzlespraypatternwithincreased
pressure

140

Microburettesandvariousadaptationsofthesefitted
withvibratorsontheneedlestoproduceatimedim
pulsewillbreaktheliquidstreamfromtheneedleinto
asingledropsizesprayButotherthantheseunique
systemsweknowofnocommercialatomizersinuse
inchemicalpestcontrolthatwillsignificantlynarrow
thedropsizediameterrangeorreducethespectrum
ofspraydropletsaswillthebasichydraulicnozzles
ofFigure1

Figure4 Airshearspraypattern

SPRAYDROPDIAMETERRANGE

Sincethesprayfromanyatomizeriscomposedofa
widerangeofsizesitisnecessarytodevisesome
meansforexpressingthisrangesoastoidentifythe
spectrumproducedAsimplefrequencytableisusu
allyfirstsetupwhichbreaksdownthesizedia
metersrangeintoconvenientclasseswiththenum
bersobservedineachoftheseclassesThefrequency
tableinitselfexpressesthedropsizerangeandnum
bersbutiscumbersometousetocomparevarious
sizerangesasforexamplefromdifferentnozzlesThe
datacannowbegraphedandFigure9illustrates
suchasizerangedropfrequencypresentationThe
lowerscaleofFigure9indicatesdropsizeinmicrons
andtheverticalscaleisinpercentofdropsatagiven
size

Attheapexofthefirstor30psicurveitcanbe
observedthat35ofthedropsareinthe100micron



4

Figure5 Typesofatomizersusedinchemicalappli
cation Figure6 Spinningmultiplediskatomizer

classHoweversuchagraphicalpresentationplaces
anundueemphasisondropfrequencywhichmaynot
bewhereemphasisbelongsThusotherweighted
meansareusedtoexpressatomizationspectrumProb
ablythemostcommonoftheseintheareaofpestcon
trolworkisapresentationbasedonvolumerather
thandiameterThismighthavebeensimilartoFigure
9butwithvolumerangeunitsinsteadofdiameters
Howevermoredescriptivegraphicalplotscanbede
signedtobetterillustratethespectrumproduced

SuchapresentationisshowninFigure10Here
eachcurveorlineillustratesthevolumedropsizerange
producedunderthegivenatomizationconditionsThe
verticalscaleisofthedropsizesdiametersinmicrons
andthehorizontalscaleisaprobabilityscalewhichis
readincumulativepercentofthedropvolumeAread
ingacrossfromanydropsizesuchas100microns
intersectsagivencurvesuchasthesolidlineUniv
8002Droppingfromthispointtothelowerscale
indicates1ofallthesprayvolumeproducedbythis
nozzlewillbeinthe100micronandlowerdiameter
classes

Certainstatisticalmodelsareobviouslybeingpor
trayedbythesegraphicalpresentationsFigure9re
semblesawellknowntypeofgraphwhichifsym
metricalaboutagivencentralvalueormeanwould
becalledanormaldistributionHoweverascanreadi
lybeseenthedropspectrumisnotsymmetricalbut
slightlyskewedchangingsomewhatasthepressurein
thenozzlewaschangedThesethenarecalledskewed
distributionsNowreferringbacktoFigure10ifthe
datawereanormaldistributionitwouldplotastraight
lineonlinearverticalscaleprobabilitylowercumu
lativescalegraphpaperBecausethedataarenot
normallydistributedbutareskewedtheverticalscale
islogarithmicwiththelowerremainingcumulative
probabilityThistypeofgraphicpresentationshould
aidinmakingthedataplotasstraightlines

Certainaveragesarefrequentlyusedtoexpressall
ofthedatainonenumberThesimplestofthese
isanarithmeticmeanwhichisexpressedasrND

Figure7 Spinningdeviceproducingfinespray

Figure8 Spinningdeviceproducingcoarsespray
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Norsummationoffrequencytimesclassdiameters
dividedbysummationofalldropfrequenciesThe
mediandiameterscanbedefinedasthevaluesize
thatdividesthetotalnumbersorvolumesofdrops
intotwoequalgroupsarehalfaboveandhalfbelow
themedianOnthelowerscaleofFigure10canbeseen
thishalfwayor50pointwhichiffolloweduptothe
curvesandthencetotheleftscalewillgivethevolume
mediandropsizeforeachcurveItisimportantto
notethatmuchmoreinformationcanbeobtained
fromthegraphicaldataandfrequentlythesingle
numbermeansormedianismisleading

SPRAYATOMIZATIONDATA

WecannowexaminethedatapresentedinFigures
1011and12andseehowtheserelatetotheuseof
certainatomizersandtothepracticaloperationofan
aircraftsprayerforaspecificjobFigure10illustrates
thedropsizespectrumsobtainedfromseveralflatfan
typenozzlesandonehollowconetypeThedatais
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Spraydropletdistribution
1401101codenozzle
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fromfourobserversandshowsgeneralagreementin
slopeofthecurvesanddropsizespreadasafunction
of

1placementofthenozzledischargeinanairstream
atdifferentanglesfirsttwocurves

2ahighernozzlepressurefornumberthree100
psicomparedto40psiforallothersand

3dischargeintostillairforthelastthreeaswell
asuseofwaterinsteadofoilforsprayliquid

Aswouldbeexpectedthenozzledirectedwiththe
airstream100mileperhourairvelocitygavecoarser
dropssolidlinecurveisaboveothersthanthenozzle
placedatrightanglestotheairstreamInVMD
volumemeandiametersthisisabout350microns

versus270TheTatefanandconenozzlesweresmaller
insizeandalthoughoperatedatthesamepressure
butwithwaterspraygavelowerdropsizesprayspec
trumorVMDofapproximately180and165microns
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respectivelyItisinterestingtonotethatthegeneral
characterslopeandcurveareaboutthesameforall
ofthesewiththeexceptionofHeddonnumberthree
The65015fannozzleissomewhatsmallerthanthe

8002butthe100psipoundspersquareinchplaced
theVMDatabout280micronsorbetweenthetwo

8002nozzlesMoreimportantlyananomalyexistsin
themannerinwhichthe65015curvedropsrapidly
ontheleftindicatingahighproportionofsmalldrops
inthespectrumTheUSDA8002alsodropsslightly
givingrisetothissameobservation

Sincetheobservationofdropspectrumrequiresa
complexandtedioustechniqueitisdifficulttocheck
oneobserversdataagainstanothersThishasledto
differencesofopinionastothesignificanceofsuch
dataanomaliesasareshowninFigure10Further
importanceofthiscanbeseenbyexaminingFigures
11and12Figure11showssimilarcurvesobtained
fromseveralspinningscreendeviceswithobservations
fromtwogroupsbeingrecordedLiquidsusedwere
lightoilsandtheslopeandgeneralcharacterofthe
curvesisquiteconsistentAswouldbeexpectedthe
higherthevelocityofthespinnerthefinerwasthe
sprayatomizationHoweverthetwoobserversdis
agreedonthefinenessofspraywiththeUSDA
datagenerallyfinerthancomparabledatafromUni
versityobservationspinnertypevelocityandliquid
werethesame

ItshouldbenotedthatUSDAdatawerealltaken
infieldtrialswhileallotherobserverstookdatawithin

laboratoriesorclosedbuildingsItwouldseemthat
thelatterwouldbedesirableinthatperfectweather
conditionsforcatchingdropsinopenatmosphere
wouldbedifficulttofindThefactofsmallerdrop
sizeobservedbytheUSDAgroupisanotheranom
alyinthedatagatheringprocess

Figure12combinesseveralspinnerandfannozzle
curvesfromwhichitcanbeseenthatagreementexists
inthegeneralslopeandcharacterofallexceptthe
USDA800067nozzleThisparticularnozzledirected
afewdegreesbelowtheoncomingairstreamgavea
VMDofabout128micronsbutmoresignificantlyit
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Figures14and15 Effectofatomizationonspray
coverage

droppedrapidlyontheleftindicatingapreponder
anceofverysmalldropsTheobserversconclusion
wasthatspinningdevicesgavenarrowerdropsize
spectrumrangesthandidtheflatfannozzlesItmight
appearthatthefansusedforcomparisonwereuniquely
capableofveryfinesprayproductionandthespinners
weregenerallyconsistentbetweenobserversandin
agreementwithotherfanandconenozzledataThis
thenpointsupthedifferencesthatexistindatacollec
tionandmakesobvioustheneedforgreatercoordina
tionandstandardizationofdatatakenfromdropsize
measurements

Figure13showsdatainsimilarformforcoarser
spraysobtainedfromconetypenozzleswith664
inchorificesandnumber46coarsewhirlplates
VariationinVMDcanbeseenasnozzlesarealtered
indirectiontotheairstreamTheserelativelycoarser
spraysarewidelyusedforgeneralinsecticideandfun
gicideapplicationsExtremelycoarsesprayswouldbe
producedbythejetnozzlesaimedwiththeairstream

143



orbyuseofviscosityadditivesTheseareusedfor BELLAG HELICOPTERDEC66
24Dorotherhormonetypespraysonbrushcontrol
andincertaincropareaswheredriftingchemicalmay
causeseriousdamageFigures14and15showthe t1ozA Rat1368110ZA 371tboom

effectofatomizationonspraycoverageAssprayatom Alt1060mph40psi
izationismadefinertheswathcoveragefromagiven FLIGHTPATHStoN
aircraftbecomeswiderasthefinesprayismoreinflu IMO

encedbytheaircraftwakeTheveryfineandlow F7GADYE

volume1pintacrespraypatternofFigure15is DIESELOIL

typicalofthatobtainedfromanaircraftinthiscase 933GMGAL WIND NORTH

aBellAg5witha50footboomEvenwithverylow
windvelocitysmallsidecomponentthepatternis 27mph
distortedandproducesalongdownwindtailSucces
sivelapsacrossagivenfieldareexpectedtofillin

50

andmakemoreuniformsuchapatternHoweveritis
easytoseehowskipsandpoorresultscouldresult
fromlowvolumeapplications

Figure16showsaswathproducedby4spinningdisc
atomizerswhichproduceanextremelyfinespray
Howeverthewindwascalmandthe150footswath Figure16 Swathproducedbyspinningdiskatom
wasnotdisplacedasbadlyasshowninFigure15 izers
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