
discourseonthereptilesoftheworldandtheconfidence
hedisplayswhenhandlinghispetsgivestheaudiencea
truerconceptionofthepartsnakesplayinourschemeof
livingHeveryadroitlybringsoutthefactthatmost
peoplewouldtakeverypositiveactioniftheyfounda
snakeintheirbedroombutthesesamepeopleexhibitonly
casualinterestoveralittlemosquitoonthebedroomwall
Thenhepointsoutthattheselittlemosquitoesareactually
responsibleformoreoftheworldsillsthanthemuch
malignedsnakes

TheprintedwordcanbedisappointingInnewspaper
articlesIholdwiththeschoolthatfeelssatisfiedifthename

isspelledcorrectlyCannedreleasesareusuallylikesome
othercannedgoodscornyEventhesedontalwaysap
pearinprintinthesameforminwhichtheyweresub
mittedInanefforttoimprovethissituationeachzone
foremanismakinganefforttoenlistthesupportoftheir
respectivenewspapersinpublishingnewsonmosquito
controlactivitiesoflocalinterestEachforemankeepshis
localpaperfullyinformedontheworkbeingdoneinthat
particularareaDistrictpolicyandactivitiesareblended
intothislocalnotewheneveritcanbedonetoadvantage
Othermediumsofreachingthepublicthroughtheprinted
wordareusednotablythepamphletWehavehadthe
pleasurethispastyearofhatchingourfirstissue

Thisbookletmadeof24pagesofpicturesandamis
cellanyofwrittenmaterialoriginatedwiththeideaofin
formingthepubliconwhattheywerebuyingConfronted
withtheappallingfactthatcomparativelyfewpeoplewere
takingadvantageoftheserviceavailabletothemwefelt
thatsomethingshouldbedonetoshakethemoutoftheir
indifferenceandifpossiblecorrectthemassofmisinfor
mationonmosquitocontrolandmosquitoesOureffortis
nowbeingdistributedtoeachhomewithinthedistrictand
copieshavebeensenttoothersinterestedinpestabate
mentMayIsayherethatIamsomewhatintheposition
ofafatherItsalrightformetocallmyoffspringabrat
butwoebetidetheoutsiderwhomakesdisparagingre
marksaboutmybabyHonestcirticismiswelcomehow
everwiththethoughtinmindthatintheverynearfuture
theassociationmaybefinanciallyabletoprintahandbook
forlaydistributionThedifficultiesandmistakesexperi
encedinourreleasemaybenefitanyfuturepublication
foreitherlocalorstatewidedistributionAlargeshareof
thecostofproducingthisbookletwasbornebyfriendly
commercialagencies

Otherstepsinourmarchtowardefficientmosquito
controlareemphasisongoodappearancebothphysically
andineverydayconductaclosecontactwithothersimilar
groupsanearlyhopelessracetokeepupwithnewdevelop
mentsproperconsiderationofallmerchantswithinthe
districtinregardstopurchasingfullcooperationwithall
civicgroupsandratherdetailedentomologicaloperations
andpictorialrecordstobetterchartthefuture

Averywelcomeaidtoourpublicrelationshasbeen
theapparentdecreaseintheareasflypopulationActually
abyproductofpresentdaymosquitocontrolthisdecline
ofaveryobnoxiouspesthasbroughtforthmoreapprecia
tivecommentthanallotheractivitiescombinedMosquito
controlistakenforgrantedTheyrepayingforitandex
pectustodoagoodjobThisagreeablesituationisbeing
fosteredbyexpandingflycontrolmeasuresbutalways
underthecloakofmosquitocontrolThesmalladditional
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costtothedistrictwillreturnbigdividendsinhappytax
payersThissidesteppingdirectresponsibilityisnotbe
causewelackcourage ratheritisanotherdeliberate
stepaimedtowardgoodpublicrelations

OurnextpaperwillbeHowCaliforniaComparesin
MosquitoControlwithOtherRegionsbyHFGray
EngineerAlamedaCountyMosquitoAbatementDistrict
Oakland

HOWCALIFORNIACOMPARESINMOSQUITO
CONTROLWITHOTHERREGIONS

ByHFGRAYEngineer
AlamedaCountyMosquitoAbatementDistrict

OaklandCalifornia

MrGrayThetopicpresentedtomefordiscussion
HowCaliforniacomparesinmosquitocontrolwithother
areasiscouchedintheformofaquestionsuchasnoone
butajackasswouldaskandnoonebutadamnfoolwould
attempttoanswer

ThatProfessorHermswasrecorded
ButbeforeIenteruponthisasininediscussionIhave

thepleasureofcallingattentiontothefactthatCommander
RockandMrSunderlandfromtheTwelfthNavalDistrict
areupstairsthereveryquietlyinthecornerWehavehad
veryexcellentrelationswiththeNavyinpastyearsand
wesincerelyhopethatitcontinues

IwillallowthistoberecordedforawhilewhileI
amspeakingintermsofglitteringgeneralitiesbutafterI
getdowntospecificcomparisonsIamgoingtoshutthe
recorderoffIdontwanttogetshotwhenIgotoFlorida
oruptoPortlandorbacktoNewJerseyorpossiblyVir
giniaIfyouaregoingtomakecomparisonsastomos
quitocontrolproblemsandmosquitocontrolworkinvari
ousplacesintheworldyouhavetorememberthatthere
arevariationsinconditionswhichmodifywhatyouwill
doandwhatresultsyoumaybeabletogetThetypeofter
rainvariesverygreatlyindifferentpartsoftheworldand
abovealldimaticconditionsvarysowidelythatitisex
tremelydifficulttoevaluateanyparticularareainrelation
toanotherunlessyouhaveagoodacquaintancewiththe
variations

JustasanexamplewithinourownstateofCalifornia
wehaveverydecideddifferencesinclimaticconditionsbe
tweenthecoastalcountiesandtheinteriorvalleysWe
havearelativelycoolclimateonthecoastandamoderate
humidityprobablyaveraginginthevicinityof50or60
percentrelativehumidityWehavecoolbreezesatnight
andthenightsareusuallycooleveninthehottestdaysof
summerButifyougointoourinteriorvalleys the

SacramentoandSanJoaquinValleys youhaveduringa
numberofmonthsoftheyeartemperaturesthatarerun
ningupabove100Fandsometimesupto120inthe
shadeThedevelopmentofmosquitoesisextremelyrapid
underthoseconditionsThecentralvalleysalsohavea
muchlowerhumiditythanwehavealongthecoastInsome
casesitgetstosuchalowstateofhumiditythatIdoubtif
amosquitodaresspitduringanytimeofitsexistencebe
causeshecouldntaffordtolosethatmuchfluidNowif
youtrytomakeanycomparisonsbetweenCaliforniaand
otherareasyouhavetotakeintoconsiderationthatwe



havevariationsofourowninclimaticconditionsandter

rainandsoonandtheseotherareashaveverydecided
differencescomparedwithus

ForonethinginCaliforniathereareseveralmosquito
specieswhichbreedthroughouttheyearButifyougo
intoIllinoisinJanuaryforexampleallbreedingceases
fromperhapsaboutthefirstofNovembertosayinApril
Theyhavewinterconditionswhichmakeoutdoorwork
difficulttoimpracticableWecanworkonmaintenance
forexampleallthroughthewinterasageneralruleBack
Easttheycannotforanumberofmonthsdoverymuch
outdoorworkBobVannotewillcorrectmeinthatifI
amwrongIconsiderthistobequiteaserioushandicap
tooutdoormaintenancethemaintenanceofdrainagesys
temsandotherstructuresforexample

Californiaisessentiallyrainlessfromaboutthefirstof
MayuntilabouttheearlypartofOctoberandtherefore
itshouldbeamosquitomansparadiseforthereasonthat
hedoesnothavenewrainfallprovidingadditionaland
perhapsunexpectedbreedingplacesIfyougointothe
southernstatesoftheUnitedStatestheeasternseaboard
andthemiddlewestsummerrainfallisquitecommon
Sometimesitisexceedinglyheavyandtheyhavethecon
stantcreationofnewmosquitobreedingplacesYoumight
sayWellthatmakesitprettytoughIcanassureyou
gentlementhatitdoesmakeitprettytoughtoexerciseef
fectivecontrolmeasuresOntheotherhandwearenot
entirelyfortunatehereinCaliforniabecausewesubsti
tuteforthatsummerrainfalltheapplicationofwaterby
irrigationsystemsAnyofyouwhohaveeverworkedin
theSacramentoorSanJoaquinvalleyswherethereisa
gooddealofirrigationarequitewellawareofthefact
thatsomeidiotfarmercanalmostalwaysapplymorewater
thanhislandcantakerunitoffdowntheroadsandinto
unexpectedplacesandthenyouhavesomenewbreeding
placesthatyoudidntknowexisteduntilperhapsyou
stumbleduponthemwhentheneighborsstartedcom
plainingandyouhadtogooutandhuntforthemSoI
dontknowthatthedisadvantageoftheeasternstatesin
regardtonaturalrainfallisadisadvantagethatisvery
greatlyinexcessoftheproblemsofirrigationthatwehave
underourmorearidsummerconditions

Ontheotherhandwedonotfacesomeofthethings
andsituationsthattheyhaveintheEastalongthesea
boardparticularlyandoneofthethingsthatyouwillmeet
intropicalareasThatis someofthesummerstorms

mayapproachhurricanetyphoonandtornadoproportions
andwhenthathappensyouwillhaveextensivedamage
tothestructuresthatyouhavebuiltandsometimesyou
mayhavealotofyourworktornoutbyanexceedingly
badstormandthenyouareinapickleoftroubleright
thereAnotherthingthatcanhappenandthisisveryapt
tohappenintheFloridaareaisthatwhenoneofthosebig
hurricanescomesalongitmaypileupthetidesalongthe
shoresandtheshoremarshesforweeksonendandthe
watercantgetoutinspiteofthedrainagesystemandyou
justhaveadevilofatimewithmosquitobreedingpar
ticularlyAedestaeniorhyncusControldifficultiesaretre
mendouslyenhancedintheFloridaareabysomeofthese
tropicalstormsituationsinrelationtothepilingupof
tidesFortunatelywedonthavethatparticulardifficulty
hereinCaliforniaWedonothavesummerstormsand
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thewinterstormsareusuallynotbadenoughtobotherus
toanyparticularextent

Areasofflatterrainarehardertodrainthanareas

whicharehillyInCaliforniawehaveontheaveragea
morevariedterrainandmorehillycountryexceptinthe
centralvalleythaninmanyoftheareasintheeasternpart
oftheUnitedStatesparticularlythenorthcentralstates
NewJerseyandFloridaTheirreliefislowerthanours
andtheirproblemsofhydraulicsanddrainagearetherefore
moredifficulttotakecareofInthatparticularrespect
Californiadoeshaveacertainamountofadvantage

OurrelativelylowhumidityinCaliforniaisanad
vantagebecauseallmosquitospeciesseemtobemore
activelivelongerandareperhapsmorepenetratingin
theirhidepiercingeffectwithahighrelativehumidity
thantheyarewhereitisparticularlydryIdontknow
whetherthatisonlyanimpressionbutitdoesseemtome
thattheycanbitealittlebitbetterunderhumidcondi
tionsthantheydounderaridconditionsAbouttheonly
exceptionthatImightmaketothathoweverisourAedes
flavescenswhichwehaveupintheShastaModocarea
whichisalargemosquitothatlivesinadrycountryand
canshedrillShereallytakesapieceofmeatoutofyou
whenshebites

Thereisperhapssomedifferenceinthebackgroundof
whymosquitoagencieshavebeencreatedinCalifornia
andinsomeotherareasInCaliforniainspiteofthefact
thatmanyofourdistrictswereorganizedoriginallywith
theimpetuscomingfromtherealestateandcommercial
agenciestherehasalwaysbeenastrongpublichealthin
fluenceandwehaveneverbeenablenorhaveweat
temptedtogettoofarawayfromthediseaseprevention
aspectorefromclosecooperationoftheStateHealthDe
partment InagoodmanyotherareasintheUnited
Statestheemphasishasbeenprimarilyonstrictlyanui
sanceaspectandeconomicconsiderationsThatisnottrue
inthesouthernstatesoftheUnitedStatesbutthereyou
havealmostnodevelopmentoftheindependentmosquito
abatementdistrictMuchsouthernmosquitoabatementis
donedirectlyunderthehealthdepartmentispurelyapub
lichealthfunctionandthehealthdepartmentsareunlikely
toconcernthemselvesverymuchwithspecieswhicharenot
diseasevectorsinotherwordstheywillstickprettydose
toAnophelesmalariaproblemsanddengueWearemore
aptoutheretotakethewholefieldtotakebothvector
mosquitoesandpestmosquitoesmoreorlessastheycome

Iwillprobablybecriticizedforeventhesegeneralre
marksbutnowwhataboutspecificinstancesHeres
whereIshutthisthingoff

Remainderofdiscussionnotrecorded

MrRaleyIwillnowpresentDrWCReeves

DrReevesAtthetimethetopicswereselectedfor
thisparticularreportIwasalittlebitdubiousaboutwhat
tieinwemighthavewithothertopicsthatareonthis
programHoweverdevelopmentsofthelastdayanda
halfhaveshownfirstthatwewillhavesomepotential
ammunitionacontinuationofthefightupnorthastohow
farmosquitoeswillflyandinwhichdirection andof

courseweallloveagoodfightOurinformationisonthe
wrongspeciesofmosquitoesbuttherepresentativesfrom
WashingtonandOregonareverywelcometoitifthey
wanttouseitSecondlyyesterdaywehadconsiderablein



formationgivenusondetrimentalpotentialeffectsofmos
quitocontrolonwildlifeandIbelievewe canhavean

optimisticnoteinthesecondhalfofthispaperon the

possiblebeneficialeffectsofmosquitocontrolonwildlife
ThispaperaswasDrHammonspaperyesterday isnot

mypaperbutitisapaperfromtheNeurotropic Virus

UnitoftheHooperFoundationtheKernMosquitoAbate
mentDistrictandtheDiseaseLaboratoryoftheBureau of

GameConservationoftheCaliforniaDivisionofFishand
Game andforthisreasonwefeelthatistheonlyfair
wayinwhichtopresentitastherearemanypeople in

thisroomwhocontributedtothisworkaswellasthose
whoarenothere

AFINALSUMMARYOFFLIGHTRANGESTUDIES
ONCULEXTARSALISANDNOTESONWILDBIRD

MALARIAINKERNCOUNTY

BytheStaffsof
TheNeurotropicVirusUnitoftheGeorge
WilliamsHooperFoundationUniversityof
CaliforniaandtheDiseaseLaboratoryofthe
BureauofGameConservationCalifornia

DivisionofFishandGame

Atlastyearsconferencewereportedthefirststudies on

theflightrangeofCulexmosquitoesinCalifornia thatin

KernCountyCulexquinquefasciatusmayfrequentlytravel
amileandmayflyasfarastwoandahalfmilesthat
Culextarsalismaytravelatleasthalfamileandthat
Culexstigmatosomawererecoveredasfar asonemile

fromtheirreleasepoint
Duringthesummerof1947thesestudieswere con

tinuedincooperationwiththeKernMosquitoAbatement
DistrictAsinthepreviousyearmosquitoesweremarked
withthefluorescentdyeRhodamineBandwerereleased
inthecenterofanexperimentalareaDailycollectionsof
adultmosquitoesweremadeatcollectingstationsvarying
indistancefrom02to25milesineverydirectionfrom
thereleasepoint

In1947particularemphasiswasplacedonastudyof
theflightrangeofCulextarsalisalthoughasmall number

ofAnophelesfranciscanusandCulisetaincidens werere

leasedatthesametime
Ofover20000markedCulextarsalisreleased18fe

malesand10maleswererecoveredThemajorityofthe
recoveries22outof28weremadeupwindfromthe
releasepointandthemaximumrangeofrecoverywas25
milesforfemalesand11milesformalesThemajority
ofrecoveriesweremadewithinonemileMarkedspeci
mensofAnophelesfranciscanusbothmaleandfemale
wererecoveredatamaximumdistanceof09milesand
Culisetaincidensmaleswererecapturedat06miles

Thepresentstudiesweredesignedtodeterminethe
effectiveflightrangeofthespeciesratherthanthemaxi
mumrangeofflightWewouldconsidertheeffective
rangetobethemaximumdistancewhichaspeciesnor
mallywouldbeabletoflyfromabreedingplaceinnumbers
sufficienttotransmitdiseaseortobecomeanuisance

Inthecaseofourstudiesitwasnotpossiblewiththe
personnelandtimeavailabletocollectextensivelybeyond
thetwomilezoneOnlysixstationsatthatdistancewere
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visitedregularlyAlsorelativelyfewstationswereutilized
between15and2milesItisobviousthattherelatively
enormousareainvolvedbeyondtheoneandonehalfmile
boundaryintowhichreleasedmosquitoescoulddisperse
providedfoodandshelterwereavailablewasscarcely
touchedHoweverthefactthatevenonefemaleofCulex
tarsalisoroneofCquinquefasciatuswasrecoveredat25
milesfromthereleasepointleadsustobelievethatgiven
anextensivebreedinggroundofeitherorbothofthese
specieslargeenoughnumbersofthesecoulddispersebe
yondonemiletobecomeaproblemThuswefeelthatwe
arejustifiedinrecommendingthatcontrolmeasuresbe
carriedoutinazonenotlesshanoneandonehalfmiles
beyondthehumanoranimalhoststobeprotectedfrom
theseCulexmosquitoesItcouldAwrywellbethatunder
differentconditionsoftemperaturehumiditywindorto
pographythesemosquitoeswouldhavealongerorshorter
lifeandaninclinationtotravellongerorshorterdistances
Howeverthisdoesnotdetractfromthefactthatforthe
firsttimeexperimentalproofhasbeenobtainedinanswer
toanimportantpracticalproblemofmosquitocontrol
workers

Asisindicatedbythetitleofthispaperthefollowing
sectionwillbedevotedtosomenotesonwildbirdmalaria
Duringthepastseveralyearswehavebeenaskedanin
creasingnumberofquestionsbymosquitoabatementwork
ersandbylaymenconcerningtherelationshipofbird
malariatohumanmalariawhateffectmalariahasonbirds
andwhichmosquitoesarecarryingitPopulararticlesand
referencesinthenewspapersontheuseofbirdmalariafor
testingpossibleantimalarialdrugshaveundoubtedlystimu
latedthisinterestandattimesthesestudieshaveledto
misunderstandingManyoftherecentadvancesindrug
treatmentofmalariahavebeenduetothefactthatpossible
therapeuticagentscouldbetestedfirstagainstmalariaof
canariesandifeffectiveinsuchcasesthentestedagainst
humanmalaria

In1885onlyfiveyearsafterthediscoveryofmalaria
inthebloodofmanasimilartypeofparasitewasfound
inbirdbloodItnowisknownthatatleast4speciesof
PlasmodiummayinfectmanandthatinNorthAmerica
atleast9speciesofPlasmodiumarefoundinbirdsThe
malariaparasitesofmanwillnotinfectbirdsthoseofbirds
donotinfectman

Asyetverylittleisknownoftheprevalenceofinfec
tionamongbirdsoverwideareasorofthedetrimental
effectsofmalariainbirdsAlthoughdeathorprolonged
illnessfrommalariafrequentlyoccursinmanasimilar
conditionisnotrecognizedinwildbirdsOfcourseif
suchwerethecaseitmightnotberecognizedsincesick
birdswillhideorelsearequicklydisposedofbypredators
Howeverthereareindicationsthatmalariamaybeoneof
theimportantfactorsinthemortalityofnestlingbirds

Themethodoftransmissionofmalariawasfirstdemon
strated50yearsagobyRonaldRosswhoworkedwitha
CulexmosquitoandavianmalariaHisobservationswere
laterconfirmedinthecaseofhumanmalariaandAnophe
lesmosquitoes

SincethetimeofRossanumberofbloodsmearsur
veyshavebeenmadetodeterminethefrequencyofmalaria
infectioninbirdsandthespeciesofPlasmodiumwith
whichtheywereinfectedSurprisinglythereisnorecord
intheliteratureoffieldstudiestodeterminewhichmos


