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TheTwelfthAnnualConferenceoftheCalifornia
iosquitoControlAssociationwascalledtoorderbyPresident
rnestCampbellSuperintendentoftheContraCostaCounty
iLosquitoAbatementDistrict at915 December15th
1941atAgricultureHallUniversityofCaliforniaBerkeley

PresidesCampbell TheTwelfthAnnualConferenceof
hosouitoAbatementOfficialsisnowinsession

Inthepasttwehavenotalwayshadanopening
addressbyourpresidentandthewishforthishasbeenex
presses Ourprodrarehasarraysbeenfullandtodaysis
noexceptionwithiinortantdiscussions soitisnotny
intentiontotakeupmuchofourtime

However Icouldliiotosayafewwords This

isoneofourmostimportantconferences Itisourfirst

tyrodaysession Inashortperiodoftime7rehavebeen
plunkedfromaconditionthatdemandedalleviationofun
employment toaconditionThereinmanpowerisataireniuri
Nowmorethaneverthepracticeofourprofessionshouldbe
guidedbyanintelligentunderstanding Thisintelligent
understandingbyapoolingofknowldreistheultiiateairs
ofthesesessions

Innormaltimeswecorktowardsbetterlivingand
humanwelfare Todaywehaveanotherieeceiateobjective
national relfarp OuricealofahumandestinyTherein
peaceonearthisfoundeeon ooewilltoerardsnenandis
not justaninterludebetweenconflicts isovershadowed
forthemoment

ForcesthatservehumanTefareservethenational
welfare Soitisinourwork eareperformingafunction
thathasbecomemoreimportant remustdischarcethisfunc
tionwithefficientdispatch orethaneverreceasetobe

iiortantasindividualsbutaspartsofawholeweachieve
significance Asa oupwearesignificantonlyaswefit
intoalargerpicture

AndsoasweopenourTwelfthAnnualConference
alreadydedicatedtohumanwelfareletusdedicateitalso
toournationalwelfare

InthenameoftheConferenceaswellaspersonally
IespeciallyTenttowelcomethosewhoarehereforthefirst
time Wealwayswelcomevisitorsandnewmeibars Irant

toexpressmythanksandappreciationtoallwhoareparti
cipatinginanyTaytothankiissPrefontaineforherwork
intakingandtranscribingthe2roceeeinestoepresssin
cereappreciationtotheUniversityracultywhichmakes
theseConferenceswhattheyare SidDoiraeshasmadeabid
contribution too 7ewillmisshimthisyear Themoney
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collectedafterthepreviousconference forthepublish
ingoftheProceedingsamountedto Theexpendi
tureswere10940leavingabalanceof855 Thecost

ofpublicationnetyearwillbealittlehigherwhich
willuseupthatbalancewenowhaveinthetreasury I

wouldliketosuggestandrovethatwecontinueonnet
yearandassessthevariousdistrictsonthesamebasis

Gray Iwillsecondthismotion

Passedbyunanimousvote

Campbell Beforeoingfurther IshallappointaNoiinating
CommitteeconsistingofthreepastPresidents Eiierick
Hayesandsutler ThisCoreritteewillpleasereportthis
afternoon

Isthereanyotherbusinesswhichshouldbe
broughtupatthistime

Robinson Someofushavebeeninterestedin ettingpic
turesmadeofthehostcoiriontypesofmosouitoos k

iirOliverjrwassupposedtobeheretodaywithdataon
this iayIaskifheisherenowandifwemayhearfrom
him

Campbell irOliverhasnotcoioinyet robablyhe
willbeherelater

Wewillnowhaveasymposiumonoquineencepha
lo ProfessorIierswillintroCucethediscussion

Hems Iwouldlikefirstofalltoextendawelcometo
thoseheretodayonbehalfoftheUniversityofCalifornia
andparticularlytheDivisionofLntonoloyandParasitol
ogy 1amgladtoseesomanyIsere Itmeanssolething
tohaveyouhereforyouhavecorieoutundercircumstances
whichnightmakeyoufeelyouwanttostayathoie it

indicatesthatyourealizetheimportanceoftheworkin
whichweareengaged

Therehasbeensomeadvancemadesinceourlast
meeting Jearedealingnowperhapsinabroadersense
withthesubjectoftheencephalitides heretoforeTwehave

adheredtoequineencephalitisbutthin6shavehappenedthis
pastyearwhichindicatethatmosquitoes havesoiething
toCowithseveralsimilardiseases Todaywearetohear
froLiss BeatriceFiowittoftheHaulerfoundationwho
isdoingafinepieceofcork ShehasaaPerforuson
TheiielationshinoftheStLouisand esternequineViruses

ofEncephalitisto1anandbnir1ialsinCalifornia Shehas

contributed7reatlytoourinoeofthesediseases
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LOUISALDTHTEST21YIN
OF CVHALITIS

TO hiTIUD1ILL6IIr04iLIFOiiIA

by

BeatriceFHowitt

TheHooperroundationforPiedicaliesearch
UniversityofCaliforniaLiedicaiSchool

SanFrancisco

I HumanCasesofEncephalitis

Whenin1930thevirusofwesternequineencephalo
myelitiswasfirstisolatedinCalifornia1about6000
horses7ereaffectedwithamortalityof49percent Itwas

thenconsideredprimarilyanequinediseaseandbecameof
econonlcimportanoeforseveralyearsonlytosubsidelater
especiallyaftertheintroductionofthechickembryovaccine
Casesstillcontinuetooccurhoweverinvaryingnumbers
indicatingitsendemicity

Reportsofsporadiccasesofhumanencephalitis
hadbeenmadetotheCaliforniaStateDepartmentofHealth
foranumberofyearsbuttheyhadnotbeenaccreditedto
anyoneetiologicalagent Inthesummerof1937however
therewasanarkedincreaseinthereportedcasesofacute
humanencephalitis102fortheState rith40deathsor391

percentcasefatalityrate FresnoCountywasthemainfo
cusoftheoutbreakwhere28casesoccurredinJulyand
Augustwith13deaths428casefatality IIoviruswas

recoveredfrom3fatalcasesatthattime Serumfromcon

valescentpatientswastestedforneutralizingantibodies
againstthevirusofStLouisencephalitisand16or551
percentwerepositive i1ynnsandHawley2 oftheState

DepartmentofHealthconsideredtheclinicalpictureasbeing
similartothatgivenbytheStLouisdisease Therewere

manycasesargontheolderagegroupsandnotmanyresidual
effectsexceptaruongthosewhoseserafaileatoneutralize
thisvirus

Theincidencedeclinedintheautumnbutre

appearedagainthefollowingsummerof1938notonlyin
theFresnodistrictsbutthroughouttheCentralValley
fromKernCountytobiarysville SeraJereagaincollected
throughthecooperationofthedifferentStateandCounty
HealthDepartments Iianyofthemagainneutralizedthe
StLouisstrain

However inAugust 1938brainmaterialfroma
childdyingofacuteencephalitisattheFresnoCountyHospital
3 yieldedaviruswhichinsteadofbeingthatofthe
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StLouisstrainprovedtobesiuilartotheactiveaent
ofthewesternequineencephalomyelitisandcoresondedto
theviruspreviouslyisolatedfromthehorsesintheSan
JoaquinValleyin1930 Althoughin1932ieyer 4had
suspected3humancasesofhavingtheequinediseaseyet
novirushadbeenrecoveredsothatitwasnotuntil1938
thattherealsifnificanceoftheseobservations wasproven

Atthesanetimetheeasternstrainofequineencephalomye
litiswasrecoveredfromhumancasesinIassachusetts5
Thisdiseasehadnowbecomenotonlyanariculturalbut
alsoapublichealthproblem

Serawerecollectedfromconvalescentencepha
liticpatientsandbymeansoftheserumneutralization
testitwasshownthatmanycasesofthehumanwestern
equinediseaseoccurredthroughouttheareasalready en

demicforthehorseseachyear iiowitt 6reported32
3780positiveseraoutof86testedduring 1937to1938
Sincethenbloodsampleshavebeenreceived everyyearfrom
acutecasesofneurotropicvirusdisease includingpolio
myelitis throughoutthecentralandnorthernpartofthe
State

Serawerenotonlypositiveeachyearforthewestern
equinevirusbutalsofortheStLouisstrain aswellal
thoughinaloverpercentage Itwaslikewiseobservedthat
whilesomepersonsshowedantibodiesonlyfortheequine or

onlyfortheStLouisstrain athirdgroupofseraneu
tralizedboththeseviruses asshowninthetable1andchart1

Duringthepastthreeyearsatotalof498 sera

weretestedrepresentingvarioustypesofneurotropiovirus
diseasesincludingpoliomyelitis Ofthese213427pwere
positivetothewesternequinevirus55 115xof475were
positiveonlytotheStLouisstrainwhile62 13oneu
tralizedbothoftheviruses Thepercentagesdidnotvary
markedlyeachyear althoughthereweremoreofthehuman
casesoftheequinediseasein1940thanduringtheother
periods TheseraneutralizingtheStLouisstrain were

alwayscomparativelyfewinnumberbuthavebeenincreasing
slightlyinthepasttwoFears asshowninthetable The

countiesmainlyaffectedbybothtypesofencephalitishave
beenthoseofKernTulareandFresnointheSanJoaquin
ValleyandYoloSacramentoandYubaSutter intheSacra
mentoValleywithvaryingreportsfromtheothervalleydis
tricts

Serawerelikewisetestedfronacute casesofen

cephalitisaroundtheSanFranciscoBayRegion Ofatotal
of144forthe3yearsallwerenegativetothewestern
equinevirusandonlyone060neutralizedtheStLouis
strain Therewere3testspositivetothelatterhowever
fromseveralcoastalcounties
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Casesofacuteencephalitismarkedlydeclined
during1941particularlyinthenorthernpartofthe
Statewhereonly11werereportedwith4positivetothe
equinevirus 2fortheStLouisaloneand3forbothstrains
Whilethemortalityrateforencephalitishasdecreasedfor
theCentralValleysince1938yetthewesternequinevirus
hasbeenisolatedfrombrainmaterialofthreefatalities
2inKernCountyin1940and1inFresnoduring1941 So

fartheStLouisvirushasnotyetbeenrecoveredin1941

SeasonalOccurrence

Adefiniteseasonaloccurrenceforencephalitis
hasbeennoticedeachyearbeginningwithanoccasional
sporadiccaseinAprilorLayandrisingsteadilyinin
cidencetoapeakinJulyorAugustormaybeinSeptember
asin1941fortheequinediseaseChart2 Thedelayed
appearancethisyearmightbeattributedtotheheavylate
rainswhichmayhavepreventedtheearlypresenceofmany
insects

GeographicalDistribution

Thehumanequinediseaseisfoundeachyearin
certaindefinitelocalitiesofCalifornia Itnotonlyre
appearsinthesamecountiesbutinthesametownsorrural
districts closetothecentersoftheagriculturalpopu
lation Quiteoftentheseplacesareassociatedwithlow
swampylandsnearirrigationcanalsorpoolsofstagnant
water IviapIshowsthedistributionofcasesduringthe3
yearsthathadpositiveneutralizationtestsforthewestern
equinevirusfortheStLouisaloneandforbothstrains
Thesamelocalitiesaroimplicatedeachyear althoughthe
numberofcaseshasvaried Themajorityofpeoplehave
booninruralareasusuallyonsmallfarmsorlacesof
aboutoneacreonwhichchickensandotherdomesticfowl
cowsorotheranimalsmaybepresent Althoughtheaffected
homesmaybefreeofsuchanimals theyarefoundsomewhere
intheneighborhood Everywhereintheendemicareasmos
quitoesarepresentsometimeduringthespringorsummer
Itisalsoofinterestthattheindividualsshowinganti
bodiestotheStLouisviruslikewiseresideinthesame

regionswheretheequinediseaseisprevalentamongmanor
horses Thesimilarityofdistributionisstriking asmay

beseeninMap2showingtheincidenceofencephalitisfor
FresnoCountyin1941

AgeandSexDistribution

Itissignificantthatforeachyearmoremales
thanfemaleshavebeenaffectedbyboththeencephalitic
diseases Overtwiceasmanymalesasfemales17682
showedantibodiesforthetwoencephaliticstrains Ifthe
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dataarecombinedforthe3yearsandtheaesaresubdivided
eventhenthemulesprecioanatealthoughthedifferencein
sexislessnoticeableahon theyounerchildrenthrough
the12thyear Duringtihaearlierperiouoflifethechances
ofexposuretoaninsectvectorareapparentlymoreevenlydis
tributed Ontheotherhando7ingtothemoreexposedout
doorlifeofther2enintheseaEriculturalreionsdales
over13Tearsofaeseemtorunaseaterriskofbecoming
infectedthanfemales Thisisalsotrueforthesimilarage
periodinregardtoeposuretotheLitLouisvirus

Allaesvaryingfror16daysto74Tearsare
affectedbythe equinestrainriththereatest
numbersinthe roup010years InkernCountyalonefor
19381939and19407thehihestproportionofcases7as
under10Nearsofacewithmanyinfantsunderoneyear In

CaliforniatheaceslostaffectedbytheStLouisviruslay
between13and30 althoughtheranaaasfrom1to66years
One6monthsoldbabyshowedantibodiesonlytotheStLouis
strainbile7underonenearTerepositiveforboththetiro
viruses

V

NeutralizationTestsoneraofionnceohaliticIndividuals

TheresultsofdeterminingghatpercentaGeofthe
normalpopulationinanendemicareaayhaveneutralizing
antibodiesagainsttheasternequinevirushasbeenreorted
byBussandIioiitt7 It7rasfoundthatof82serafrom
normalpeopleiniernCounty only6 734lorepositive
ahile97 866x of112serafronacutecasesofencephalitis
inthesamersionsreactedtothisstrain Only560
of82poliohyelitic patientssIOetCntiboLies Thusanor

expectancyof 30erccnt 7ositiveneutralizationtests
fortherrsternequinevirusis robablycorrectforacom
parable ofnon nceLaliticiniLaralsinanendeuic
area

Theresultshoever arenotsoconclusivein

regardtothevalueofthetestagainstthe5tLouisstrain
sinceanypeopleintheaeneral aybeaffected
inanendeicreion Lai95serafoy coloTlitic a

tientsornoralcontactsinthetTovalleys15157x
7erepositiveforthe7tLouisvir orane

ofovertcriceasan forthiscisoeseaohittheno al
1oulationinthesteC3aasfor theequinestrain The
2eocJnta of ositi tstsiniieOulifoniaiistictc

ras Uboatonehalftotiveni He nor8 fortheIoia
Valley TashintoI7 ieethoinoi ncefuztheitLouis
VirUSiShit It7ouli1ca00L til 3foethatthe since

ofanticocciesfurthelatterstrain aynotbeusetioloical
lysipnificEntintheaianosisLsflairyesenCeforthe
Nestrneuinevirusinasii1afeyu
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II Resultsofthestudywithi andiJoesticAnimals

Inanearlierstud9 ithasbeenfoundthat

manydomesticfowlfromareasinCaliforniaendemicforthe
westernequinevirusseremoreresistanttoinoculationof
thisstrainthan7erebirdsfromsupposedlynonendeae
re Horevertherewerealsoresistantfoclfromammon
thelatterTroupevenazionGasmallpercentagethat7ere
7itiioutantibodiesinthebloodstreni

Becauseoffincinctheseneutralizingsubstances
inasiallnumberoffowlseramainlyfromendemicdistricts
andbecausearelationshiphadbeanpreviouslynoticesbe
tweenthepresenceofantibodiestotheequinestrainand
thatoftheStLouisvirusinhumanseraafreshstudygas
unertalcentosetaeineifasimilarrelationshipexisted
intheseraofciff ontria arsandvarioustypesofdo
mesticfowl atrialrascollectedfro pesentative
endemicandsupposeClynonencicareasintheStateoften
fromsallfarmsorhoes hereeitherhutanorequinecases
of3ncoehalitishadrecentlybeeneort3

I NeutralizationTestsontheSeraofIazgals

Theseraof60domesticiagalsfromendemicand
36fromsupposedlynoneneticrreasweretestedacainst
theresternequineandtheStLouisvirusesassho7nin
Table2 933accentoftheforiercroupwerepositive
totheequinestain 777ercentreactetoboth
viruses OfthosefrouthenonenCoicregions355per
centwere ositivetotheequineandonly27 percent
whencaoinedTiththeStLouistype Onehorseshowed

antibodiesonlytothelattervirus Serafromunvac

cinatedhorses7ereobtainedfronendoicYoloIresnoand
irnCounties LndfromSantaClara Sanateo SonomaNapa
andiendocinoalongthecoastwhereencephalo elitisis

rarelyreportedaioi horses Itisofsinificancethatan
unusualnulerofacuteequinecanes rasa2ortedforSan
Lateoin1941 Allseratestedhadantibodiesa6ainstthe
equinevirus Noiutancasesho7ever7eremown The

horsestestec in eadocinoCountyhadnotbeenillbut4
or40percent7erepositivetotheequinestrainandone
totheStLouis 1Tineofthe33unvaccinatedhorsesfrom
nonenseticrcions7ereacutelyill Iftheyareexcluded
then10oronly409percentofthenormalanimalsshoed
antibeiestotheequinevirusascaarecto575percent
inclusiveoftheformergrow Theeercentaeofpositive
testsaainstthestLouisviruswaslourfromtheseregions

neutralizingsubstancesaaiiistthewesternequine
strainwerefoundinthebloodof12coals7hile2erepos
itivetotheStLouisvirus Fourofthesewererangecogs
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fromthefoothillsofMaderaCountyand8weremilkcows
fromranchesinKernCountywherehorseshadencephalo
myelitisearlierintheseason The3sheeptestedwere
fromamountainareainKernCountythatwasconsidered
tobenonendemic

Notonlywasbloodobtainedfromdomesticanimals
butfrom101wildrodentstrappedalivefromvalleydistricts
andfrom1foxand28miceandratsfromthenonendemic
areaaroundtheCalaverasDamorinMarinCounty Thesera

ofthelattergroupwereentirelynegativebutweaklypositive
testswereobtainedonseratakeninKernCountynearlocal
itieswheresickhorseshadbeenreportedBloodwasobtained
from4speciesofmice 3ofratsand2ofsquirrels Thesera

fromallratsandsquirrelsweretestedseparatelybutthose
of2or3micewerepooledonaccountofthesmallamount
obtainablefromindividualanimalsNineor89oftherodents
showedweakantibodiestothewesternequinevirus and4or
67totheStLouisstrain Thekangarooratsweremainly
affected4outof22positivetotheequineand2outof1R
totheStLouisstrain

Table2givesthetotalnumbersofseratestedfrom
bothwildanddomesticmammalsshowingthatof161samples
fromendemicareas65 403werepositiveforthewestern
equinestrain 542 outof119fortheStLouisalone
and37 310 forbothviruseswhilefromnonendemic
regionsof65sera203070reactedagainsttheequine
strainone 17 againsttheStLouisaloneandone 17
againstbothtypos

2NeutralizationTestsonFowlandBardSera

Intabulatingresultsofneutralizationtestson
seraofdomesticfowlagreaterdifferencewasnotedbetween
thefiguresobtainedfor thevalleyareasandthoseforthe
coastalcountiesthanwasobservedforthehorses More

horsesinsupposedlynonendemicregionsappearedtohave
contactwiththeencephaliticvirusesthandidthefowl
However thelatterweretestedfromonlyafewlocalities
SanMateoSonomaandMendocinoCounties Ofthe30or40

chickshatchedinthelaboratoryallwerenegativetoboth
viruses Only5outof78fowl56werepositivetothe
westernequinestrainandnonefortheStLouisofthose
takenfromcoastalareaswhile70of161sera434 from

endemicregionsneutralizedtheequine8 52 of153the

StLouisand30130 bothtypes asshownintable3

3 GeographicalandSeasonalOccurrence

Bloodfromendemicareaswastakenfromchickens
turkeysduckspigeons peacockspheasants 1Canadagoose
and1mourningdoveaswellasfrom6Englishsparrowsbut



onlyfromchickensandpigeonsalongthecoast The5

positivechickenserafromthelatterareawereobtained
nearretalunainSonomaCounty

InKernCountyalone49chickenswerebled
throughthecourtesyofDrKormanTuisselinannofthe
KernCountyHealthDepartmentand28591 ofthesera

protectedagainsttheequinestrainand13 264against
boththeviruses

AtDavisYoloCountythechickenstestedwere
keptlargelyinhousesandonlyusedasra11runwayout
side Only4of27or148percenthadserapositivefor
theequinestrainand3or111percentfortheStLouis
alonewhilethebloodfrom8of13turkeys615 that

roamedinalargeenclosurewerepositivetotheequine
virus Thelatterbirdswereundoubtedlymoreexposedto
mosquitobitesandsubjecttoinapparentinfectionthan
werethechickens althoughbothfowlwerenotfardistant
fromeachother

Thechickenstestedwereofvariedbreedsmore
ofthelargecoloredtypesinthevalleysthanonthecoast
wherethewhiteleghornspreoninate lithexceptionof
thechicksraisedinthelaboratoryallthosetestedwere
from1to2yearsofageandhadlivedthroughatleastone
summersocouldhavebeenexposedtoinsectbites The

otherfowlbledwerealsointheoldergroupsandthema
joritywerenormalhealthybirds Sickchickenswereob

tainedfrom3placeswhereillnesshadbeenreportedbut
noviruswasrecoveredfromanytissuesexaminedalthough
antibodiesagainsttheequineviruswerefoundinthesera
of5inoneplaceinKernCounty Infactnoviruswas

obtainedfromthetissuesof7chickenskilledin17days
to3monthsafterpreviousinoculationsofbothstrains

However ithasbeenfoundexperimentallythatnot
onlythewesternequinevirusbutalsotheStLouisstrain
maybeinthebloodstreamofyoungchicksin61824and
30hoursaftereitherintracerebralorsubcutaneousinjec
tion Theymightthusserveaspotentialreservoirsifex
posedtoabitinginsectdurincthatperiod Thevirus

disappearslaterandusuallythebirdsurviveswithoutSyp
taisparticularlywiththeStLouisstrain10

Lap3showstheareasfromwhichnaterialwas
obtainedfromthefowl andtherelativeproportionsof
positivetestsforeachtypeofenceehalitisascompared
withthedistributionofhumanandhorsecases Thein

formationinrespecttothehorsesgascoipiledfromthe
reportskindlysuppliesbyDrCUDuckworthoftheState
DepartmentofAgriculture
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hohumancasesofwesternequineencephalomyelitis
haveasyetbeenreportedfromthenorthcentralcoastal
countiesunlessinportedfromtheCentralValleyalthough
afewindividualswithdisturbancesofthecentral nervous

systemhaveshownantibodiesfortheStLouisvirus How

evercasesinhorseshavebeendiagnosed saneithcon
firmationbytheneutralizationtest Thosehavebeenmainly
fromSaniateoCounty

Duringthepasttwoyearsmanycasesofencephalo
myelitisinhorseshavebeenreportedtotheStateDepart
mentofagriculturefromareasshownonthereapinthe
southernpartoftheState Thosecaseshoweverwere
usuallydiagnosedonclinicalevidenceunconfirmedbylab
oratoryfindings exceptinafewinstanceswhenthewestern
viruswasrecoveredfrornthebrainsof2horsesinLos
AngelesCountyandoneinOrangeCountyin1940andfrog
2othersinLosAnelesin1941 Apparentlytheconditions
arefavorablefortheoccurrenceofencephalonelitisin
theseregions Asgarasmownthehumanpopulationhas
notbeenaffecteCalthoughin1941antibodiesfortheequine
strainwerefoundintheserumofoneencephaliticcasein
OrangeCounty

Chart3givestheincidenceforthediseaseamong
horsesfor1940and1941ascompiledfromDrDuckworths
reports Thecaseshavebeendividedinto3groupsthose
fromtheSouththeCentralValley andtheNorthCentral
coastalcountiesandarerecordedbymonthlyincidence The

totalnumberofcasesforeachmontharealsodesignated
ThehighestincidencehasbeeninJulyorAugustforboth
yearswithanarkedreductioninnumbersfor1941 The
highestincidencehasbeeninthesouth rherethehuman
diseasehasnotbeenrecognized Doesthisindicatea
probableoutbreakinroanduringthenextfewears The

casesalongthenortherlycoastalcountieshavealwaysbeen
lowinnumberneveroverGforanyonemonthwhilethose
intheCentralValleyusuallyrunhigherexceptfor1941
Perhapsthisdeclinewasowingtoneglicenceinreporting

Becauseofthetopographicaldifferencesinmany
oftheCaliforniacountiesoftenextendingfromthevalleys
intothehighmountainsorthedesertcountry thefindings
incertaindistrictsneednotapplytothewholecounty
Conditionsappertainingtothelowvalleyregions arenot

similartothosefoundinthehigheraltitudesandtheex
actlocalityinacountyshouldbeconsideredbeforedecid
ingastotheprobablepresenceofencephalitis

Forthisreasonthechickenserafradamountain
ranchinaderaCountyshouldbeconsideredasfromanon
endemicregion aslikewisethe3sheepand4turkeysfrom
thehighercountryinKernCounty Allwereneativeto
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bothviruses althouhonehorsefro thelatter lacehad
antiboLisfortheceluinestrain vilecasesofencephal
omyelitishavenetbeanrecordedfrotheojaveDesert
yet5355d of9horseserareactedtotheecuinevirus
Differencesinantibodyincicencerasalsonoticedin test

ingchickenserafrom7ithinthecitelieitsofBakersfieldonly4333 of12birdsrerepositivetotheoutlinestrain
7hile24or648percentof37serafromendemicranches
outsideshoredantibodies

4 TestsforVirusinAnimalTissues

Afterthegildrodentsrareosanuinatedthe
brainliverandspleenTrerereiovedandtestedforthe
presenceofvirusbyintracerebralinoculationofwhite
mice Theliverandspleenofeachanimalwerepooledbut
thebrankeptseparately Thenaterialfrom 1007ild

rodentsincluding4speciesofunite2ofratsand 2of
squirrelsprovedavirulentexceptfor2houselice Gads
musculusfromFresnoCounty These7ereobtains from
twodifferentrurallocalitiesandboth iadthevirusof

lymphocyticchorioaeningitisinbrainandorans ascon

firzeedbyneutralizationandcrossiunitytests

III Discussion

Fromtheclinicalhistoriesandfromtheresults
ofmanyneutralizationtestsbadeeach earitseemsevident
thatthevirusof esternequineencephalomyelitishasbecome
endemicinCalifornia probablyforalongerperiodthancan
beestimated Althoughthediseasehasneverreachedthe
epidemicproportionsreportedbyLeake11 thisyearfor
ForthDaotaandthecentralnorthernstates yetthecon
stantreoccurrenceeachyearinthesamelocalitiesrenders
aburdenonthecalunityandleadstoaconditionofdis
quietintheruralpoulationduringthesurnarseason It

istruethatcasesrecover7ithoutresiduals onthe

otherhandallstagesofthediseasemaybeseenhencethe
physiciansarebecoingcognizantthatpermanentdefectsto
thecentralnervoussystemmaybeexpected

In19377hencasesofencephalitisfirstbecame
ofiortanceinCalifornia evidenceseededtoindicate

thevirusofStLouisencephalitis astheactiveaEent
Over50percentofencehaliticpatientstestedhadneu
tralizingantibodiesforthisstrainbutnoviruswasfound
12 afterrecoverofthehuman7esternequinestrainin
1936andwhentheserumneutralizationtestsindicatedits
widespreadincidenceintheseregions thelatterdisease
took precedenceandthesignificanceoftheStLouis en

cephalitis ascorrespondinglyminimized Acombinationof

circumstancesatthetieleoffirstreportingsugeotedthat
theantibodiesfortheStLouisvirusespeciallyifto
eetherwiththosefortheocuine hadbeenacquiredpreviously
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6 anyoftheseraerefrom coplcintheolderage
grou 7hocouldhaveladanearlierinfection ofthe
incivicivalswere iatorylaborersanditwassu ssteo
thattheyhadbrouhtinthediseasetothestate orhad

acuireditthrouhcontactwiththeirneijhors ICOL1

erevidenceanddatacollectedsincethatperiod
itseemsthatthepreviousiipiessionofintcouctionbythe
irantslarroptedbytestingonlyhuman serashould

nowbecorrected

Thefindingofantibodiesforthe tLouisvirus
inseraofhorsesuoiestiefowland iallualstogether
withtheirpresenceinthebloodofinfantsunder oneyear
ofccefurnishesevidencethatthisvirushasbeenendemic
inthestateforsoetihealthoughithasnot asyetbean
recoveredfromhumanoranimaltissues Itisprobable
therefore thatoneisCealingwithtwotypesOfencephalitis
inthesaiecounityduetotwodifferentviruses Assug
gestedbyHazion8 andbyFHahonand iowitt13forthe
casesintheYakiavalley Tashingtonandaswillbebrought
outfurtiorbyHaionandhisassociates14 intheirstudy
ontheraosauitoesinthatregion itisquitepossiblethat
adualinfectionhayoftenoccur Thiscouldexplainthe
presenceofantibodiestobothvirusesin oneindividual

ExperimentallyboththeequineanctheStLouis
strainsareiruiunoloicallyandserologicallydistinctbut
byy7ocucingariiedinfectioninionieys 15 ithasbeen
shownthatahirhlyvirulentwesternequinevirus maytale
precedence inducingthes etaisandthelethaleffect The
equinestrain iayberecoveredpostZ7rtehieventhoughthe
StLouisvirusabefoundinthebloodduringthefirst
48hoursafterinoculation Antibodiesiaybeonlyweakly
positiveforthelatterwhilethosefortheequine arepropt
lyevident Itiseeririentallyrossible thereforetohave
neutralizingsubstancesinthebloodcuetoasiultaneous
infectioniththetwoseparateviruses

Theviewsinrehardtotedifferentanipals as

reservoirhostsforboththeequineandtheitLouisviruses
havebeenluchextendedduringtheeastfew yearsasshown
bytherecoveryoftheeasternetrainfrompigeonsandfro
pheasantsinnatureandofthewesterntypebyCoxandhis
associates 16fromaprairiehenand adeer 1hilemany
naiialsandexcetforchicensJostofthebirdsinocu
latedhaveprovensusceptibletotheequinevirusesyet
onlyafewanimalsmanlicerioneysirregularlyhamsters
andtheembryonicchickhavesuccoiubedtotheStLouisstrain

Itwasinteresting thereforetofindunexpectedly
thathorseserashowedantibodiestothisvirusandlaterto
realizethattheseraofotherraavialsand rianyfowlliltewise
behavedinthesa2ecanner Furtherconfirmationofthis
findingwasobtainedinthereaortbyCoandthe croupin
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ontana17whowereablealsotoinfecthorsesintracereb
rallywiththeStLouisstrain18 Eamonandhisasso
ciateshavelikewisereportedonsifilarresultsinantibody
foriation19 AlthoughtheearlyworkwiththeStLouis
virusdiscouragedtheconnectionofhorsesasaossiblehost
yettherecentobservationsindicatethathhorsesLiaybe as

vulnerabletothisvirusastothesocalledequinestrains
Theearlyfailureswereprobablyduetothenaturalimmunity
ofManyoftheanimalsintheendemiccommunityunderinves
tigation SinceCoxetal 18hasshownthattheStLouis
diseasemanifestssyrptomsinhorsessiiilartothoseof
equineencephalomyelitis thereisalsoapossibilityof
confusingthetwoforsinnature

Similarconditionsseemtoexistinrespectto
infectionoffowliththeStLouisvirusalthoughonly
alowpercentageaiongthosetestedinCaliforniashowed
positiveserausuallyinondeiicareasandinassociation
withtheequineantibodies

Olderchickenshavebeenfoundrelctivelyre
sistanttointracerebalinoculationofthewesternequine
virusregardlessofrhetherornotantibodiesarepresent
althoughthevirus71aybeinthebloodforseveraldays
afterinjection Chickensofsimilaragearelikewise
usuallyresistanttoinfectionwiththeStLouisstrain
Usuallyyoungchicks gaysurvivewithoutsymptomsalthough
circulatingvirusaybefoundintheblood30hoursafter
injection Theyayoccasionallysuccombhowever Itwas
foundthat4outof25 16chicksandoneEnglishsparrow
ciedafterinjectingtheStLouisvirusanotherrecovered
aftershowingsylptoiis 6outof9 6666babychicks
eresusceptibletothewesternequinestrain Antibodies

forthelatterdeveloppromptlyafterinjectionbutthose
fortheStLouisstrainareslowertoapvear increasing
aftersubsequentinoculations

Youngchicks thereforecouldbeinfectedwith
eitherstrainbyaninsectvectorearlyinthesrinhve
circulatingvirusforashort eriodandanabsenceof
clinicalsynptons perientallythisispossible7rith
eithervirus althouthelikeliaoodofrecoveryisgreater
forthebirdsGiventheSt Louisthantheequinetype Be

causeantibodiesfortheforerstrainerenotsoreadily
6itwroulc probablytakeregatedattacksofin
fectedinsectsto roducedetectableamountsofsuchsub
stances

IV Sumary

Ithasbeenfoundthatof496huiaanseracasesof
acuteneurotropicvirusdiseaseintheCentalValleyof
California213or427percentneutralizedthevirusof
resternequineencophaluiyelitis55or115percentof475
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seratheStLouisstrain and62or13percentneutralized
bothviruses

Ontheotherhandof144serateetedfromtheSan
FranciscoBayieallwerenegativetotheequinevirus
andonlyone062wasrreaaklypositivetotheStLouis
Threeserafrogothercostalcountiesreactedtothelatter

virusalonehowever

Therewereovertasmanymacesasfemalesauong
thetotalnurberofencephaliticcasesalthoughwhentheages
weresubdividednosexdistinctionwasnoticeableinthe
youngestagegroupsinfectedwiththeocuiaodisease

Allagesfronunderoneyearto74wereaffecteC
butthemajorityofinfectedcasesoccurredunder10yearsfbr
theequinediseaseandintheyears13to30fortheStLouis

Bothtypesofencephalitisrerefoundvainlyinthe
ruralagriculturalsectionsthroeboutthelargeCentral
CaliforniaValleywithadefiniteseasonaloccurrencefor
bothdiseasesthatrisestoapeakinJulyor4iutustoreven
intoSeptember

Anormalexrectancyof66percentpositiveneutrali
zationtestsforthewesternequinevirusrasfoundamongthe
normalpopulationinanendericareaascoaparedto157per
centfortheStLouisstraininthesameenvironment

Intestingtheanimalsitwasfoundthatof60
domesticmaimalshorses cowsandrabbits inendemicregions
oftheCentralValley56 953neutralizedthewestern
equinevirusone16 theStLouisaloneand37 616
bothstrainschileof101serafromwildrodentsinsimilar
localitiesonly9 89xwerepositivetothewesternequine
and467 outof119totheStLouisvirus

Inoneendemiccountyalonethehorseserawere100
percentpositivetotheequineand904percenttoboththe
latterandtheStLouisstrains

Inthesupposedlynonendeisregionstheseraof
20555 of36domesticrrasnalsmainlyhorseswerepos
itivefortheequinevirus onefortheStLouisaloneand
one27 forbothstrainswhile28wildrodentsrats
miceandsquirrels andonefoxwereentirelynegativeto
bothviruses

ThefowlserafromtheCentralValleyshowedthat
70434 outof161birdschicens tugoysduckspheasants
pigeonsandpeacocsneutralizedtheequinevirus8521
theStLouisaloneand30 134bothstrains Inthesup
posedlynonendemicregionsalonethecoastalcounties of
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86fowltestedonly5 58 7erepositivefortheequine
andnonefortheStouis

neitheroftheseviruseswasrecoveredfromthe

tissuesof08wildrodents althouhthevirusof tie

choriomenincitisiasisolatedfrorithebrainsof2lice
LusiusculusfromFresnoCounty neitherwasvirusfound
inthetissuesof7fowlkilledin17daystoS ionthsafter
previousinoculationofboththeStLouisandthewestern

equinestrains

2romtheresultsoftheneutralizationtestsitmay
besaidin eneralthatintheendeicareasofCalifornia

doesticfo1andaLialshaveantiboCiesaainstthese
twovirusesthansialaraniGalsfromsupDosedlynonendemic
reionsandthatthe 7ercentageofositiveresultswashigher
aionthecanialstastedthanahon theri1drodents

Antibodiesaainstthewesternequinevirushave
beenfoundmoreeofteninhorsesthanintheotheranimals
bothfromendemicandfromsupposedlynonendeLliclocalities

Ironiaccumulatedepideliolocicalclinicaland
laboratoryevidenceitisapparentthatthevirusofwestern
equineencephalomyelitishasbecomeestablishedformanand
animalsintheCentralValleyofCaliforniaandthatthe
StLouisstrainislilewisecloselyassociated Fromthe

findinofantibojisintheseraoffowlandmammalsandin
chilCienunderoneearofUEe itisevidentthattieSt
LouisvirushasbeenlikeriseinCaliforniaforsometime

andnotiiortedfrotheiidrestasforerlyproposed

cknolifeents

SincereaoeciationisextendedtothefollorrinG
rousof eoplefortheirrindeooerationinthecollection
ofbloodsamplesandofanialaterialandforvariousother
heleful TheCountyHealthDepartmentsofKern
TulareandFresnohavebeenearticularlycooperativewith
esecialmention for C sussi andIorTwissell
mannDV of1nLarnCountyand Iaxahaffiath ippre
elationisalsoetIndedtor TvanHerickfornotonly
collectingmanyseciensbutforrakingthechartsfrom
whichtheslidesarelade toDrsHinshawandCameronof
DavisandtoDrFvansandobertHohlenreidofthe
HooerFoundationforothercollections
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LissHowitt Iarinu3bted toagreatranyleogleforthematerial
inniypaperanumberofindividualsan toseveralCountyHealth
Departments

LissHowittthenillustratedherpaperwith
lanternslides

Hems Thatwasaveryinterestingpresentation Thankyou

1iaywenowhearfromBillCeevesonNewerDevel
opmentsinKnowledgeofInsectHostsandVectorsof lesternEquine
andStLouisEncephalitis IthinkmostofyouknowI3i11Reeves
HeisfromtheUniversityhere

N3L3V2L021ITSIVIIT0ILEGEOFIi6LCTHO3Me17VLICTOYIS
OFTSTLZMErULj TLOUIS C1HLITIS

by
7illianCReevesDivisionofEntomologyandParasitology

UniversityofCalifornia

Lastyearatthisconferenceanentiremorningwas
devotedtoasymposiumonequineencephalomyelitis including
severalpapersonthecommonknowledgeofinsectvectors Dr
Merrill1940 summarizedmostofwhat asknownofmosquitoes
andticksasexperimentalvectorsofeasternandwesternequine
encephalomyelitis SubsequentremarksbyHeriisandReevesbrought
outthepioneercorkofHerus 7heelerandHarms1934 andthe

laterworkinthisDivisionbyHerresandReevesontransmissionof
Jesternequinevirusbymosquitoes Otherlatepapersbroughtto
theattentionoftheconfsrenceTerebyDavis1940 summarizing
theentirefieldofeperirrientalmosquitoborneEasternandwestern
equineencephalomyelitisandtheworkofKitselnanandGrundman
1940ontheJesternviruswiththeconenosedbugTriatoma
sanguisuga DrAitken1940presentedagaperonTherelation
shipofthedistributionofcasesofequineence9haloiyelitis
humanandequine andmosquitoesinCalifornia correlatingthe
twoinsofaras7aspossible Atthattimeheexpressedsome
skepticismaboutthesoleimportanceoftheonusAndes

Anothervirusdiseaseofconsiderableinterestto

us onewhichiissHowitthasalreadydiscussedandDrHammon
willfurtherdiscuss isStLouisencephalitis Therehavebeen

twoschoolsofthoughtconcerningtheprobableModeoftransmission
ofthisinfection onefavorsmosquitotransmissionLuusden1933
CaseyandBroun1938 andtheotherfavorssuchweansasrespira
toryinfection JapaneseworkersLitanuraetal1937havere
portedsuccessfultransmissionofStLouisencephalitisvirusby
Culexnipiensvarnallens VariousAmericanworkersFultonand
hisassociates 1945Thoweverhavereportednegativeresultsin
theirattemptsattransmission
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DuringthepastweetwoeperientswithStLouis
viruswerecompletedinacooperativeprojectbetweenthe
laboratoriesoftheDivisionofLntoolotyand1arasitoloy
andHooperFoundationoftheUniversityofCalifornia Itis

nowpossibleforDrhaliion Izuniandmyselftoreport
successfultransmissionofStLouisvirustonormalnon
irunepieonsbyCulexppiensmosquitoes The iosquitoes
wereinfectedbyfeedingonqsuspensionofvirusanddefi
brinatedrabbitblood Afterinfectionthemosquitoeswere
heldinincubatorsat23to27degreescentigrade Inex
perimentonethemosquitoes7ereallowedtofeedonanon
immunepigeonafterthefollorin periodsofincubation
3days5days7days9days10days11days12days
15days17daysand18days Thepigeon7assubjectedto
atotalof111feedins Fifteendaysafterthelastmos

quitofedthepigeonwasbledandtheserumtestedforde
velopmentofantibodiestoStLouisvirus Thepigeonhad
developedahighantibodytitrethusdemonstratingthat
transmissionofinfectionhadtakenplace thevirusstiriu

latingantibodyproduction

Inaperimenttwothesamegeneralprocedurewas
followedasforexperimentone Theinfectedmosquitoes
werefedonthefollowingdaysofincubation 581011
and12 Atotalof30feedingswererecorded Ablood

sampletakenfromthisbird14daysafterthelastfeeding
periodcontainedahightitreofantibodies

Anormalpigeonr7hichwaskeptinthesamecage
asthetwoexperimentalbirdsdidnotdevelopanyprotective
antibodiesduringthisperiod iToneofthepigeonsshowed
visibleclinicalsymptomsdurinthecourseoftheexperi
ment

Onthebasisofthesetwoexperimentswetrayre
portsuccessfultransrfissionofthevirusofStLouisen
ceohalitisbymeansofCulexpi1ens

icloselyrelatedvirusinfectionJapaneseBvirus
hasbeenshownIitamuraetal1939 tobecarriedbyCulex
nipiensandCulextritaeniorhynchus Infectedmosquitoeshave
beencollectedinnatureandtransmissionfromanimalto
animalinthelaboratoryisnotdifficult

Asummaryofexperimentalworkwhichincriminates
thevariousarthropodspeciesasvectorsof thesevirusin
fectionsisgiveninTable1 1iththisnowledgeofposi
tiveandnegativeexperimentalvectorsabriefreviewof
thefieldsurveyswhichhavebeenmadetorecovertheviruses
frominsecthostsinfectedinnatureisinorder Thefirst

atterptreportedbyF0BishoppandCarrolSmithwascar
riedoutiniarylandin1933 Atthattime935mosquitoes
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including158Culex548Anophelesand228ladesweretested
allresultednegatively Thesecondattetwasmadein1936

inLontanaandreportedbyPhilipandCo Inoculationsof

collectedarthropodmaterialallresultednegatively In
1937theU BureausofAnimalIndustryandEntomologyand
PlantcuarantinemadeanotherattemptontheEasterncoast
inwhichmosquitoeshorsefliesstableflieshouseflies
andspinoseeartickswerealltestedwithnegativeresults
In1924Giatkinreportedon527Deriacentorandersonifrom
SouthandCentralAlbertaCanadawhichwheninoculatedwere
allnegative KitselmanandGrundmanfromKansasreported
in1940onthepositiveresultsbyinoculationandbythe
biteoftheconenosedbugTriatouasanguisuacollectedin
natureinfectedwithJesternequineencephalomyelitis This
wasthefirstsuccessfulisolationofthevirusfromanat

urallyinfectedinsect

TABLEI RESULTSOFATT PTSTOTRANSMIT TLITJUIAND
2ASTLRiT DUIE11O2HLOIZTL1LIT1aBYTJIOUS
BLOODSUC1IiTG TFtii0ODS

Insectvector Jestern Eastern porkerandDate
equine equine ofReoort

AedesaegyDti Yes Yes Keiser1933

Aedessollicitans Yes Yes LierrillLacail
ladeTenBroeck
1934

Aedesveans Yes Yes selser1937

Aedestaeniorhvnchus Yes Yes Keiser1937

Aedessylvestris Yes Yes Merrill1940

LadesdorsalisFreshwaterYes Herms 1934

Aedesalbopietus Yes SiuuonsReynolds
Cornell1936

Aedesnigromaculis Yes IiadsenandKnowl

ton1935

Aedeslateralis Yes reeves1940

Aedescantator Yes Merrilletal
1934

Aedesatropalpus Yes Davis1940

Aedestriseriatus Yes Davis1940
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Insectvector lestern eastern WorkerandDate
equine eouine ofReport

Aedesdoisalissaltmarsh No Hermsheeler
Herms 1934

Aedesswipalpus 10 Reeves1940

Anophelesmaculipennis No HermsJheeler
Herms1934

Anophelesquadrimaeulatus No Lo Merrilletal
1934

Anophelespunctipennis No Davis1940

Cuullexxsalinarius No Davis1940

Culexpipiens No Merrill etal
1934

Mansoniaperturbans Lo Davis1940

Triatomasanuisuya Yes Kitselmanand

Grundman1940

Dermacentorandersons Yes Syvertonand
Berry1936

Haematobiaserrata No HermsWheeler
Herms1934

labanuspunctifer Yo HermsUheeler
Herms1934

Stomoxyscalcitrans No Lo Merrilletal
1940

Thisisnotacomplete summaryofexperimentalworkbuta
listoftheworkwitheacharthropodspeciesgivingthefirst
resultwhichappearedtobeconclusive

In1941threeattemptsweremadetoisolatethevirus
frominsectsinfectedinnature Thefirstwasaninvestiga
tionofanoutbreakofEasternequineencephalomyelitisin
horsesintheRioGrandeValleyofTexasbytheBureauof
AnimalIndustry DrD HowellformerlyoftheDivision
ofEntomologyandParasitologyoftheUniversityofCalifornia
andnowatOklahomaAandIiiCollegewassentbytheBureau
toparticipate Nodetailedreportshavebeenforthcoming
hencewemustassumethattheir7orkwasnegative Thesecond



27

attemptin1941wasmadeinNorthDakotawheretheUnited
StatesPublicHealthServiceinvestigatedalargeoutbreak
inmanandhorses DrCBPhilipwasentomologistin
chargeofthiswork hopublishedreportshaveappeared

Regardingtheprecedingattemptsatfieldiso
lationthesmallsizeofthesamplesandthemethodofhand
lingforvirusisolationwereprobablyfactorscontributing
tofailure

Thethirdattemptin1941andonewhichhasap
pearedinapreliminaryreportbyHammonReevesBrookman
IzumiandGjullin1941announcesthesuccessfulrecovery
ofboththelesternequineandStLouisvirusesfromCulex
tgrsalisinfectedinnature kdetailedreportwillbegiven
ofthiswork FourpersonswhoarepresenttodayHammon
Brookman IzumiandReeveswerealongthoseconcerned with
thisinvestigationatYakimalashingtonbytheHooperFoun
dationforLedicalResearchoftheUniversityofCalifornia
incooperationwiththelashingtonStateHealthDepartment
andtheUnitedStatesBureauofIntomologyandPlantQuar
antine

Thepurposeoftheentonoloicalapproachtothe
epidemiologicalsurveyofbJesternequineandStLouisen
cephalitisatYakimaWashingtonwastoformalinkbetween
thetwodistinctphasesofthesediseases thatis thestudy
ofhumanandequinecaseswithcasualentoroloica1 observa

tionsanddetailedandintensivelaboratoryexperimentation
onpossiblevectors kscompleteasurveyaspossiblewas
madeoftheprobableinsecthostsoftheviruses andsamples
aslargeaspossiblewerecollected

Oneoftheprimaryconceptsnecessaryinthisstudy
isthatasmallpercentageofthetotalinsectpopulationof
possiblehostsorvectorsisinfectedatonetime Consider

thecontributingfactorsvirusinthebloodstreamofver
tebratehostsinsufficientconcentrationtoinfectarthro
podvectorsforaperiodofprobablynotexceeding48to60
hours thesrsallnumberofvertebratehostsinfectedatone
tiie andthechancesofaninsecthostfeedingontheani
malduringitsinfectiveperiod kstudyofmalariainhighly
endemicorepidermicareasoftenshowsthatonlyonein500or
moreAnophelinesareinfecteaandinthisdiseasethever
tebratehostmaybeinfectivetothevectorforamuchlonger
period Oneconditionfavorabletoinfectionofinsecthosts
isthewiderangeofpossiblevertebratereservoirsashas
beenbroughtoutbyreportsonneutralizationtestfindings
inotherportionsofthissymposium

TheresultsoftheYakimainsectsurveysupport
thesestatementsandpresentfurtherpossibilities During
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thesurveyofpromisesandareassurroundinghorseandhuman
caseswordofmouthreportsconcerninginsectdensityorac
tivitywerenotaccepted Insteadroutinecollectionswere
tradeofbloodsuckingarthropodsbymeansoflighttrapsby
sweeping andbyhandcollections Thesewereidentified
underlightchloroformanesthesia scaledinglassvials
frozenondryiceandshippedtotheHooperFoundationin
SanFranciscoforanimalinoculation

DuringtheperiodLay15thtoSeptember15th
1561Varthropodswereshippedforinoculation Therewere

12465mosquitoesincluding4655Culextarsalis2820
Aedesdorsalis 1925Anophelesmaculioennisfreeborni
1179Theobaldiainornata648ladesincrenitus38Aedes
vexans260Culexmiens106Aedescinereus55Theobaldia
incidens23Aedesnigroinaoulis39Anophelesnunctipennis
and10Aedeslateralis Othergroupstestedincluded5T
horseflies 478stableflies 110Hippeletes626Ceratopo
gonidae81fleas150mites 162ticks39bedbugsand1
miscellaneousinsects

Fromthismaterial254poolswereformedaccording
tospeciesandeightpoolsshowedvirusoninoculationinto
rice Fivecontained7lesternequineandthreecontainedSt
Louisvirus allrecoveriesweremadefromonespeciesof
mosquitoCulextarsalis Herewearefacedwithaninter
estingpoint Ianyworkersinconsideringtheneedforvirus
recoveryfromnaturallyinfectedinsectsbeforeinsecttrans
missionwasprovedfailedtoforeseethepossibilityofin
fectedspeciesbeingtakenwhichmightbeincapableoffurther
transmissionthatis theywereactingashoststothevirus
notnotasvectors

FourspeciesofAedesmosquitoesthathadbeenpre
viouslyshowntoactaslaboratoryvectorswereincludedin
ourcollections SeveralcollectionsofAedesdorsalislight
formwereartificiallyinfectedintheYakimarEFFittorywith
TesternequinevirusandusedattheSanFranciscoLaboratory
aschecksonthemethodennloyedforvirusisolation Inall
casesviruswasreadilydeuonstratedtobepresent Culex
tarsalis themosquitofrorawhicheightisolationsrreremade

ToroformsofAedesdorsalis werenotedandseparatedinthe
collections Thesearedesignatedasthelightformandthe
darkform Thelatteristhetypical eialeAedesdorsalis

withthethirdlongitudinalveinpredominatelydarkscaled
Thelightformhadthethirdveinwith anywhitescales In

existingsystematickeysthisformcoresoutasAedesearnestris
howeveronthebasisofmaleteriinaliaandlarvalcharacters
thisforamustbecalledAedesdorsalis Inourcollections
therewere1599ofthelichtfortand1033ofthedarkform
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hasneverbeenincriminatedinthelaboratoryasavectorof
eithervirus asamatteroffact cthasneverbeenworked
withinasatisfactoryexperiment Culexpipiens another

speciescapturedatYakimahasbeenreportedasincapable
oftransmittinglestornequine andcapableoftransmitting
StLouisvirus Wearenowfacedwiththenecessityfor
incriminatingCulextarsalisasanexperimentalvectorhow
ever thefindingofinfectedindividualshasdefinitely
shownthatmosquitoescanobtainaninfectivemealinnature

ThecollectionfigurosshowedthatCulextarsalis
wasbyfarthopredominatingmosquitointhoareastudied
Itcomposed408ofthetotalmosquitoestested thenext

mostcommonwereAedosdorsalis23andAnophelesrnaculipennis
froeborni14

Thoresultofthynoutralizationtestsonvertebrate
bloodsalaplos aswillbebroughtoutbyDrMammon showed
littledifferonceintheincidenceofStLouisandWestern
equineantibodies soitispossiblothesamaspeciesofhost
reservoirmayhaveactedasthesourceformosquitoinfection
withbothviruses Ofthe4655Culoxtarsalistestedfive
lotsworoinfectedwith7estornequinevirusinsufficient
concentrationtoallowrecoveryandthreewithStLouisvirus
Thisrocovoryofbothvirusescertainlyprovestheywereac
tiveatthesametineinthisonecrea Complotoproofis
offeredbythofactthatonenightstrapcolioctionof126
CuloxtarsalisonAugust15thwassplitintodoinoculation
poolsanlonepoolcontainedStLouisvirusandthoothor
Westernoquinovirus

Atleastonospecimenofoath900Culoxtarsalis
wasinfectedwithlostrnequinevirusandatleastoneof
each1552erasinfectorwithStLouisvirus Withthisin
minditispossibleperhapsthatthesamplesofallbutfour
speciesofmosquitoesof12sampledvrorotoosmalltomake
theinclusionofaninfectedindividualprobable Thisis
ofcoursepresupposingtheyallhadanequalopportunityto
becomeinfectedwhichisunlikelyaswillbepointedout
later Oneof thosespciosAnopholesmaculiponnishas
beenshownnottobealaboratoryvectorofWostornequine
virusundercontrolledlaboratoryconditionsalthoughit
mayharborthovirusforanumberofdaysandAodesdorsalis
isavoryefficientvector Thosefactshavoboondorlonstrated

repotodlyintholaboratoryoftheDivisionofEntomologyand
ParasitologyofthoUniversityofCaliforniaandelsewhorc
TherehasboonnoworkrithThoobaldia

Thointerpretationofthusfindinsendcorrela
tionwithwhatisalreadyknownofthesocisoasosisofin
terest DermacentorandorooniandTriatomasanguisuRamaybo
dismissedfromconsiderationofsumnoroncophalitiscases
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inYakimalashinton astheformer7asrareandthelatter

wasapparentlynutpresent Ofthemosquitoesproventobe
laboratoryvectorsofequineencephalomyelitisorStLouis
encephalitisAecesnigroiaeulisAedeslateralisandAedes
vexans notsufficientlycommonovertheentirevalley
toPlayanirportantrole andnichthavebeeninvolvedonly
inlocalareasTherethey7erefound Culexipienswasin

toosmallnumberstobeofany importance Aedes
increpitusAedescinereusTheobaldiainoicensandAnopheles
punctiDennisuaybedismissedforthesanereason Thisleaves
twoseciestobeconsideredasof probable1Lrportanceover
thecntirevalleycedesdorsalisandCulextarsalis The

latter7asbyfartheriostcommonandwidespreadmosquitoin
theareainvestigated Itwastakenineverylocalitywhere
trapswereruni7hichincludestheenvironentofalloases
whichoccurredintheYainaValleydurinctheperiod1ay15
toSeptember151941 Generallyspeaking itnaybeasso
ciatedpithdomestichabitats

Acomparisonofthesamples4655Culextarsalis
asaEainst2642specimensofcedesdorsaliswouldindicate
thatthesaneratioofinfectedindividualsdidnotexist

Toexplainthisdifferencevarioustheoriesflaybeadvanced
Oneofthemorelikelyisthatofhostpreference Aedes

mosquitoesarenotedfortheirattacksuponlargewarm
bloodedmammals granandlivestockwhileCulexaosqui
toesingeneralhavebeenreportedascomonlyfeedingon
birds Theeisconsiderabledeviationfromthesehabits
asCulextarsaliswasobservedinYakimatofeedalsoon

roancattleandhorsesandcertainlyAedesmosquitoes
occasionallyfeedonbirds Itwouldseempossiblehow
everthatCulexaosquitoeswiththeirhabitoffeeding
frequentlyonavianbloodwouldhaveabetterchanceof
becominginfectedbecauseofthehiheroercentageof
infectedbirdsthanmammalsasindicatedbytheneutrali
zationtestsandbecauseofthegreaternuriberofavian
individualsinanareathanmammalian Culextarsalis

andAnophelesmaculipennisfreeborniwerethetwospecies
mostcommonlyfoundindomestichabitats Thisfactis

ofpotentialimportanceastheneutralizationtestsshow
thatdomesticavianandnarnialianspecieshaveamuohhigher
percentagewithneutralizingantibodiesthanhavewildavian
andmammalianspecies Thiswouldindicatethatthesetwo

speciesofmosquitoesintheirfeedingaremorefrequently
exposedtoinfectedanimals YetCulextarsaliswasfound
tobeinfectedandAnophelesmaculipennisfreeborniwasnot
Usuallyahighpercentageofbothspecieswerefreshlyen
gorgedatthetimeofcapture Thereisnoapparentexplana
tionatthistimeforthepresenceofinfectedCulextarsalis
andnoinfectedAnophelesmaculipennisfreeborniThepre
cedingpossibilitiesriayindicatethattheendemicsituation
withinapparentinfectionsinnumeroushostspeciesasshown
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byneutralizationtests isdisseminatedbyCulextarsalis
Ontheotherhandwhentheinfectionbuildsupandsuffi
cientCulexmosquitoesbecomeinfectedtotransferthein
fectionovertothemammalianhostsintheiroccasional
feedingsonthistypeofhost themoresusceptibleraaruuaal
iansmayinfecttheAedesmosquitoesfeedingontheminlarge
numbers liththeinfectionoftheseefficientvectors
asdemonstratedinthelaboratoryanepidemicsituation
maydevelopifasufficientnumberofsusceptiblehostsare
available TheotherpossibilityisthatanoccasionalAedes
mosquitomayfeedoninfectiveavianbloodandtransferthe
infectiontomammaliansduringsubsequentfeedings

Anotherfactorfavorintheinterrelationshipof
Culextarsalisandtheendemicsituationisits hiber
nationhabit Inthismannerinfectedindividualsmightpass
throughthewinterandreestablishtheinfectioninvertebrate
hoststhefollowingspringandsummer odesmosquitoesin
fectedwithWesternequinevirushavebeenshowntoremain
infectedfortheremainderoftheirlifeperiodsover90
days InviewofourknowledgeoftheAedesbornevirusin
fectionsyellowfeveranddengue suchanexplanationseems
plausible Thesediseasesdieoutassoonascoolweather
causesadeclineinvectoractivity Thefollowingspring
theydonotreappearunlessnewhumancasesareintroduced
Thediseaseiswipedoutbydisappearanceofadultinsect
vectors ThehabitofodesMosquitoespassingthewinter
aseggsnotasadultsistheimportantpoint Thepossi
bilityoftransovarianinfectionwithinfectedeggscarry
ingthevirusoverwinterdoesnotseemlikely Testsby
LerrillandTenBroeck1935vereallnegativewithwestern
viruswhentheyattemptedtodemonstratevirusintheeggs
ofinfectedmosquitoes Thetwodiseaseentitieswithwhich

wearedealingappeartodeclineinactivityasthewinter
seasonapproachesalthoughtheweathermayremainfairly
warm Observationsthispastsummerindicatedthatinthe
YakimaValleythebloodsuckingactivitiesofCulextarsalis
declinedfairlyearlyaroundthefirstofSeptember Collec

tionsofadultsshowedanoticeabledecreaseofengorged
specimensatthistimetoapointwherenoneweretobe
foundbymidSeptember Apparentlyaprehibernationform
whichdidnotfeedbecameprevalent Alargepopulationwas
stillpresentbutaseasonalhabithaddecreasedtheirfeed
ingactivitiescuttingofftheinfectionofnewsusceptibles
inhumansorhorses

Anotherimportantconceptregardingtheimportance
ofpopulationdensityofmosquitoesisthefactthatthecon
trollingfactorsofdiseasetransmissionmayre11bethe
presenceorabsenceofcorrectenvironmentaloonditionsfor
virusdevelopmentinthemosquito orcorrectconditionsto
alloythemosquitotolivelonGerthantheminimumincubation
periodofthecausativeaent Thelatterfactorwasshown
byFreeborn1932tobeveryiiportantinmalariatrans
missionbyAnophelesxaculipennisinCalifornia
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summaryofourpresentknowledgeconcerning
CulextarsalisisLaportantasweareconsideringthis
speciesapotentialdiseasevectorforthefirsttixae It

isaiorth1mericanspeciescommonthroughoutthestates
westoftheEississippiRiverandbecomeslesscommon
eastward Ithasbeenreportedfrom17ofthe22states
westoftheKississippiRiver InCaliforniaitisprob
ablythemostwidespreadofallthemosquitoesandwhere
everitisfounditisusuallyabundant Ithasbeencol
lectedin51ofthe57countiesofCalifornia Theonly
onesfroiawhichithasnotbeenrecordedareInyoKings
LassenNevadaPlumasandTrinity Theabsenceofrecords
fromthesefewstatesandcountiesisprobablyduetolack
ofpropercollecting

Culextarsalislarvaearefoundin
groundpoolsfavoringthosesuppliedwith s

Yzimaitwascollectedinpermanentponds
seepagebarnyarddrainagesewageroadside
printsrainbarrelsborrowpits andlarge
flowpoolsonsagebrushlands

manytypesof
unlight In

irrigation
ditcheshoof
irrigationover

ThefeedinghabitsofCulextarsalishavenotbeen
studiedextensively DirectobservationsmadeintheYakima
ValleyindicatethatitfeedsonTianhorsesmulescows
mallardducksandpossiblyquail Otherworkershavein
dicatedthatitfeedsonavianblood Freeborn1926 and

thatitmayfeedoniianHearle1926

Adultsmaybecollectedinlargenumberswhile
restinginshelterssuchasbarnshouses andunderbridges

Hearle1926 statesthatintemperateregions
adultfemalesarereportedtohibernateinshelteredplaces
emerginginthespringtocommenceegglaying

Ifthisspeciesisproventobeanimportantvector
ofJesternequineandStLouisvirusesitmaybenecessary
todirectcontrolprogramsagainstit Fromtheabovedes

criptionofbreedinghabitsyoumayseewhatdifficulties
thiswouldinvolve UnlikeourLnophelinemalariavector
inCaliforniawithitsrestrictedbreedinghabitstoclear
seepagewatercontrolofthisspeciescouldinvolvethe
treatmentofmanytypesofwaterforeffectiveresults
Itlightevengrovemoreadvantageousifcontrolprograms
weredirectedagainstadultsrestinginsheltersalthough
adetailedstudyoftheproblemwouldbenecessarybefore
sucharecomendationcouldbemade

Sumnary

1 Epidemiologicalevidenceindicatesthatarthropodvectors
playaroleinthespreadoflesternandEasternequine
andStLouisencephalitistomanandanimals
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2 MosquitoesofthegenusAedesmaymeettherequirements
fortransmissionofEasternandWesternequineencephalomye
litisvirusasthereisconclusiveexperimentalevidencethat
theyarecapableoftakingupincubatingandthentrans
mittingthemtohealthylaboratoryanimals Culexpipiens
maymeettherequirementsfortransmissionofStLouisen
cephalitisvirusasitiscapableofeXperraentItrananission

3 Thereisevidenceofotherarthropodsbeingimplicated
a Dermacontorandersonihasbeendemonstratedasan

experimentalvectorofWesternvirusandiscapable
oftransferringtheinfectiontoitsoffspring Its

geographicaldistributionandseasonalincidence
limitsitsimportance

b Triatomasanguisugatheconenosedbughasbeen
collectedinnatureinfectedwiththeWesternvirus
andhasbeendemonstratedtotransmittheinfec
tiontoexperimentalanimals Thelimiteddis
tributionofthisinsectnecessitatesitsdis
missalexceptinlocalareaswhoreitmaybecommon

c Culextarsalis mosquitoeshavebeencollectedin
natureinfectedwithWesternequineandStLouis
viruses Thismosquitoisverycommoninallof
WesNorthAmericabutnothingisknownofits
abilityasadiseasevector

4 ThefindinginthefieldofinfectedCulextarsaliscon
elusivelydemonstratedthatmosquitoesmayobtainanin
feotivemealinnature

5 IfCulextarsalisisproventobecapableofactingas
avectorhibornatingremaletmaycarrytheinfectionover
winteransweringtheperplexingquestionofwintercarry
overofinfectioninareaswherevectorsareinactivein

thewinterandnoactivecasesoccurinvertebratehosts

6 Thereisnoreasontoattachresponsibilitytoasingle
speciesasthovectorforanyofthesethroevirusinfec
tions ManyAodosspecieshaveboondeLlenstratedaslabor
atoryvectorsofEasternandWesternequinevirusesand
CulexpipiensforStLouisvirus iiowCulextarsalis

hasbeendemonstratednaturallyinfectedwithWesternequine
andStLouisviruses Anyofthesemijrhtplayaroleinthe
survivalandtransferofinfection

7 TheseasonalactivityofCulextarsalisaswellaslades
spcoincideswiththeoutbreakofthedisease InYakima
WashingtonitappearedthataoessationoffeedingbyCulex
tarsaliscoincidedwithacessrtionofnowhumanandhorse
cesos
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8 Explanationoftheirregularlocaldistributionofthe
diseaseinmanandhorsespointstoeitherafarflyingin
sectvectorortoacommonwidespreadvectorwhichdoes
notcommonlyfeedonhostswhichdevelopclinicalinfec
tions thatismanandhorse

9 ThehostpreferenceofcertainCulexmosquitoesfor
avianbloodandAedesspeciesformammalianbloodmaybe
importantinthefollowingways

a Culexspeciesmayberesponsiblefortheendemic
phaseininapparentavianreservoirs Thehigh
incidenceofinfectionsinbirdsasshownonly
bytheneutralizationtestscouldbeoxplained
inthisway

b SpocicssuchasCuloxtarsalisintheiroccasional
feedingsonmammalianhostsmaytransforthein
fectionfromavianreservoirsandtedosspecies
maythenactasefficientvectorstoothersus
ceptiblemammalians

c Aedesspeciesbyoccasionalfeedingsonbirdsmay
pickuptheinfectionandtransferittomammalian
hosts

10ThedomestichabitsofCulextarsalisbringitinto
contactwithdomesticavianandmammalianspeciesafact
whichisimportantasamuchhigherpercentageofthisgroup
ofanimalshasneutralizingantibodiestoasternandSt
Louisvirusesthanhavewildavianandmammalianspecies

11Thepossibilityofothermethodsoftransfersuchas
respiratoryinfectionshavestillnotboonruledout If

thevirusesarepresontinnasalsecretionsthoadditional
possibilityofmechanicaltransforbyfliesmustnotbe
overlookod
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MrReevesparerwasillustratedwith
lanternslides

Herms ThiswasaveryexcellentpaperBill Youhave

givenusinformationwhichisquiteilluminating DrRose

naumadethestatementin1912thatpoliomyelitiswastrans
missiblebythestableVlyandwebegantorealizethensome
thingmoreastotheimportanceofourworkinregardto
variousdiseasesofthenervoussystem Ourfirstworkon

poliomyelitiswasdoneprnarilywithmonkeystheresults
beingnegative Whilewedonothavetheyellowfevermos
quitohere it isofinteresttonotethatDrKelserinhis
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experimentalworktransmittedhorseencephalomyelitisthrough
theyellowfeverriosouito Severalyearsagowhenwemet
here itwasthoughtthatiosquitoesplayednopartinthe
transmissionofencephalitisandtheywerenotincriminated
asvectorsofthishumansleepingsickness DrKarlF
heverandLissHowitthavebeenworkingonthisproblemof
encephalomyelitisforsometimeandhavemademanydis
coveriesthathavealreadyproverhelpfultousinourwork
andwillbeincreasinglybeneficial Fromtheepidemiolog
icalstandpointitisquiteprobablethathumanencephalitis
andequineencephalomyelitismaybetransmittedbymosquitoes
Equineencephalomyelitisistransmissibletoandoccursin
humans Poliomyelitisissuspectedtobetransmittedbybit
inginsectsandpossiblybymosquitoesofatypewehave
abundantlyhereinthetemperatezone

Reeves Culexpipiensissuspectedtobeapossiblevector
ofpoliomyelitis Youareallfamiliarwiththisreddish
orreddishgraymosquitowithanunbandedproboscis You
knowitandhourthismosquitoseemstoprefertobreedin
foulwater

Herms DrWMcDHammonoftheHooperFoundationhasa
paperforusonHostAnimalsofVirusEncephalitis May
wehavethispapernow

ANIMALRESERVOIRSGMTERALEPIDEMIOLOGICALSUiEARY
ANDPOSSIBLECONTROLMEASURESFORTHEKJERICdi

SUMENCEPHALITIDES

by
WicDowellKairmionM2 DrPH

TheGeorgeWilliamsHooperFoundationforMedicalResearch
UniversityofCalifornia
SanFranciscoCalifornia

Intheprecedingpapersofthissymposiumonthe
Americansummerencephalitideswehavehearddiscusseddata
regardingtheinfectionofmanandcertainpossiblereservoir
hosts alsothepresentstatusofknowledgeconcerningvec
tors Itisraypurposetoaddsomespecificinformation
gainedfromarelativelybroadsamplingofthemainalianand
aviankingdoms topresentothersignificantepidemiological
findingsfromthefieldandlaboratory andtoconstruct

severalhypothesesonthebasisofalltheavailablefacts
Theseepidemioloicalhypotheseswillbetestedinthelight
ofcertainapparentlyconflictingobservations Thenifour
hypothesesseerssufficientlywellproventhequestionwillbe
raisedastowhatwecanandshoulddoaboutcontrol Ihope
thatmanyofyouaswellastheexpertswhofollowonthe
programwilldiscussthislatteraspect



SurveyofEavialsandBirdsfor
otEntialTofVirus

Followingcertainprelilinaryobservationsby
lissHowittandothersandapparentlyinparallelwith
someofhermore recent workwhichshehasjustreviewed
Ideterminedtosampleascompletelyaspossibleallspecies
ofbirdsandmaulsinanendemicareaforthepurposeof
determiningtheinfectionratetotwoencephaliticviruses
TheYakimaValleyWashingtonasmallratherisolated
irrigatedvalleywhereannualoutbreaksofsummerencephali
tiswereoccuringlentitselfwelltothesestudies The

previousyear mistedbyLissHewittforthelaboratory
testsover50casesofencephalitisinmaninthisarea
togetherwithaverylimitedsamplingofwildanddomestic
animalswerestudied Weobtainedevidencesuggestingthat
thevirusesofStLouisencephalitisoflesternequineen
cephalomyelitisandofpoliomyelitiswerepresentandmani
festinseasonalondei1city Formanyreasonsthisarea
recommendeditselftothesurveyofreservoirhostsand
insectsthelatteralreadydescribedbyirReeves

Thecollectingofbloodsandidentificationof
specieswasplacedinthehandsof1rJohnLGrayJr
ornitholoandDrFCEvansraanaloist Theywere
aidedbyIsEdwardiortonandLirGeorgeDaIns

Thetestingoftheserawasdoneinpartby
IrErnestIzuaiandmyselfattheHooperFoundationand
in partbyDrIow7ardLundyoftheStateCollegeofWashing
ton kllsera7iretestedbythemouseneutralizationtest
athetwoencephaliticviruses Inthistestas
modifiedandstandardizedforthis 2articularworkthe
survivalordeathofiiceforeachserumandeachvirus
servedtodenonstratethepresenceorabsenceofantibody
Protectionofthemice ifnonspecificorcrossreactions
canberuledoutweinterpretasevidenceofaprevious
infectionatanytiedurincthelifeoftheanimal Since
exceptinhorsestherehadbeennoobviousevidenceofan
epizooticanysuchsuspectedinfectionwasprobablyofa
mildorentirelyinapparentnature x11agesweresampled
butaspecialsampleiastalenoftheseasonsyoungat
theendofthesuier todeterrinethepercentinfected
inthatparticularyear Tohaveruledoutallpossible
nonspecificpositives haverequiredcontrol
samplesfromallspeciesfromnoninfectedareas This

wasnotpracticalatthetimebutasshowninTableIover
ahundredcontrols77ererunfroLlfro 9speciesthichappeared
tohavethehihestproportionofpositivesintheYakima
area Theresultsallneativebutone indicatesatis

factorysecificit Isolationofbothencephalitisviruses
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frommosquitoesoftheregionfurtherconfirmedtheimpli
cationsofthetest results Apreliminaryreportoftests
on162birdsand153mammalswaspublishedinScience
FinalanalysisisstilltobemadebutforthisoccasionI
haveavailabletheresultson284birdsand282mammalsa
totalof566bloods Theresultsdonotdifferessentially
fromthosereportedpreviouslybuttheynowincludemore
speciesandlargersamplesofeach Speciessamplesarestill
toosmallforreliablecomparisonsbutwithcertainreser
vationsconclusionsmaybedrawninregardtocertaingroups

InTables2and3arepresentedtheresultsof
testsontheseraof120domesticbirdsand164wildrepre
senting45differentspecies Afterseveralattemptedgroup
ingsthereappearedtobeaverysignifioantdifference
betweenthosewhichweredomesticatedorincaptivityand
thosewhichwerewild Thelattergrouphoweverincluded
certainspecieswhichasfarastheirenvironmentwascon
cernedshouldbeconsideredasdomestic ierobinsand
ratsandmostoftheseaswillbepointedoutlaterap
peartobelonginorderofinfectionratesinthedomestic
groupbutinthetablesthemoreclassicaldefinitionof
domestic hasbeenfollowed

Thosespeciesrepresentedby5ormorespecimens
aretabulatedbyspeciesinalphabeticalorderofcommonnames
Thespeciesfromwhichonlyafewsampleswereobtainedfor
reasonsofspacehavebeenincludedasamiscellaneousgroup
ineachtable

InTable3thetotalsindicatethatalmostex
actly50percentofalldomesticfowlsampledhadatsome
timebeeninfectedwiththesetwoencephaliticviruses In

manyinstancesaserumcontainedantibodytoonevirusand
nottheotherbutonespecimenhadantibodytobothmore
frequentlythanwouldoccurbychancealone Twopossible
explanationsforthismaybeoffered 1Sinceinsomeflocks
ofchickensallhadantibodyandinothersnoneitmightbe
concludedthatwhereconditionsweresuitablefortheone
virustheyweresuitableforbothormorespecifically
thesameinsectvectorplayedaroleinboth This would
appeartobetrue 2 Thesamevectormaycarryinsome
instancesadoubleinfectionnotyetdemonstrated although
experimentaldualinfectionofthereservoirhosthasbeen
Howevertheimportantandmoreobviousfindingisthat
about50percentofchickensducksturkeysgeesepigeons
etcbecomeinfected

Inthisgroupwere81fowlswhichhadlived
throughaprevioussummerseasonandofthese55percent
hadbeeninfectedwiththeStLouisvirusand54percent
withtheWesternequinestrain Therewere39youngbirds
afewofwhichwerebledrelativelyearlyintheseason
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Oftheyoung34percenthadbecomeinfectedwiththeequine
and39percentwiththeStLouisvirus Thesummerof1941

appearstohavebeenarelativelypoorsummerforencepha
litisasreflectedbythenumberofhumancasesbutduring
thisseasontheevidenceis onthebasisoftheabovefigures
thatabout35percentofall domesticfowlbecameinfected

atrulyalarmingsituationwithgravepotentialities For

tunatelyitwouldseemthatthevectororvectorsprefer
thesefowlstomanasasourceofbloodmeals

Table3showstheresultsoftestsofserafrom
164wildbirds Thestrikingfindingshereare 1 that

certainspecieswouldappeartobealmostentirelyfreefrom
infection theBrewerandredwingblackbirdsandthespar
rows althoughmanyoftheselatterarerelativelydomestic
inhabitat 2 thattherobinsquailspheasantsanddoves
haveratescloselycomparabletothedomesticfoalsandthese
arespeciesrepresentingahighproportionofthebirdpopu
lationlivinginorfrequentingareasincloseproximityto
man 3 thatthepredatorybirdslistedseparatelyinTable
4havehighinfectionrates 4 thattakenasawholeall
wildbirdssampledshowonlyabouta20percentinfectionrate
incontrastto50percentamongthedomesticvarieties

InTables5and6arepresentedtheresultsof
testson159domesticmammalsand123wildmammalsrepre
senting29species InTable5islistedthedomesticgroup
includingwildspecieskeptincaptivityunderadomestic
environment 36percentneutralizedtheStLouisvirusand
35percenttheequine Inthisgrouptheoutstandingfindings
are 1 Thecat 18tested showsnosignsofinfection
Laboratorytestsindicatethatthisanimalisreallyimmune
Followinginoculationnoviruscanbefoundinthebloodstream
andnoantibodyformationtakesplace Itisalsopossible
thatmosquitoesdonotfeedonthecatbutonthisIhaveno
information 2About46percentof106domesticmammals
exposedforatleastonepreviousseasonhaddevelopedantibody
whileonlyabout20percentof53youngoftheseasonshowed
evidenceofinfection Inbothinstancesthisrunsjusta
littlebelowthefiguresfordomesticbirdsbuthighenough
tohaveconsiderablesignificancefromthereservoirstand
point 3 Itisverystrikingthatpracticallyallhorses
andmulesnotvaccinatedfortheequinevirusandnever
havingdevelopedaclinicalinfectionhaveantibodiesto
bothoftheseviruses Itisobvi3usthatahigherper
centageofthesethanofanyotheranimalbecomeinfected
Perhapsthisisduetothesizeofthetargettheypresent
tothevectororthepredilectionofthevectorforthis
species Numericallyhoweveronthebasisofdatanow
available thehorsewouldappeartorepresentanunimportant
reservoirintheYakimaarea decentexperimentsonhorses
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inoculatedwithaCulexstrainofStLouisvirusperformed
incooperationwiththeDepartmentofVeterinaryScience
showthatfollowingsubcutaneousorintracerebralinocula
tionvirusappearsinthebloodstreamatsometimebetween
12and36hoursafterinoculation Howevernoelevation
oftemperatureorsymptomsoccurred CoxPhilipandKil
patrickwereabletoproduceclinicalencephalomyelitisin
thehorsebyintracerebralinoculationofafixed mouse

adaptedneurotropic laboratorystrainofStLouisvirus
Allthisisonlyfurther evidencethattheStLouisvirus
shouldnotbesetapartfromthesocalledequineviruses
eitherinnameorthoughtbutbelongsepidemiologicallyto
thesamegroup Tome thetermequineisobjectionable
Geographicaldesignationsareconfusingandonlyofhistori
calsignificance Certainlysomebetterterminologymight
besubstitutedsuchasseasonalvirusencephalitides types
123etcorinsectbornevirusencephalitides A

previousnowoutmodednonetiologicalclassificationof
typesAandBencephalitisprecludestheuseofthealphabet
Chronologicallybyisolationofthevirusestheywouldbe
Type1JapaneseBType2WesternEquineType3Eastern
EquineType4StLouisandType5RussianSpring summer

tickborneencephalitis PerhapstheAfricantickborne
BwambavirusofSmithburneandHugheswouldbeType6 How

everIwillnotconfuseyouatpresentbyshiftingtothis
terminology

Table6givestheresultsoftestsonwildmam
mals Eightpercenthadbeeninfectedwitheachofthe
viruses incontrastto35and36percentinthedomestic
groupagainemphasizingthegreaterimportanceofthedo
mesticreservoirinthisarea Thereisabsolutelynoover
lappinghowever intheresultsofthetwotestswhereonly
oneinfectionhasbeenproducedexperimentally

Thirtyonepredatorymammalsand25predatory
orcarrioneatingbirdsweretested Unfortunatelysome
wereincaptivityandifthewholeisbrokendowninto
fourgroupsnumbersbecomeverysmall Howeverbothin
smallgroupsortakenasawholethepercentagesofreactors
arehigherthanwouldbeexpected Thissuggeststhatgastro
intestinalorevenrespiratoryinfectionmightplaysome
smallroleinthisgroupofflesheaters inadditionto
insectborneinfection

Itispossiblymoresignificanttopointout
thatanumberofmigratorybirdshavebeeninfected They
probablydonotendangerotherareasasaresultofinfec
tioninYakimaunlessinfectedearlyintheseasonona
stopoffforpointsfarthernorth Butitraisesaques
tionwhichwillbementionedagainastotheirpotential
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dangerwheninfectedinawarmsouthernarea justasthey
leaveforotherscattereddestinations ThelowerRioGrande
Valleyissuchanarea Probablymanyofthesemigratory
birdswillbeoomeinfectedwiththeEasternequinevirusnext
springinthatveryarea

Nowletuscarefullyconsidertheexactepidem
iologicalsignificanceofpositivefindingsintheserumneu
tralizationsurvey Findingantibodygersedoesnotin
criminateanyanimalasareservoir Anyanimaltobean
importantreservoirofvirusmightbeexpectedtofulfill
thefollowingcriteria tobenumericallysignificantto
serveasasuitablehostforthevector tooffertothe

vectorahightitreofcirculatingvirusinthebloodstream
andtomaintainsuchoverarelativelylongperiodoftime
Numericalsignificanceisrelativelyeasytojudge Thefact

thatanyanimalshowsahighproportionofpositivestothe
neutralizationsurveyindicatesthatitservesfrequentlyas
ahosttothevector Inregardtothequantitativeblood
virusquestionwehavelittleinformation LissHowitthas

donealargeshareofthepreliriinaryworkthatwecanapply
atpresent Unfortunatelymuchoftheearlierworkthatwas
doneonhostsusceptibilitywastoseeifsymptomsdeveloped
followingintracerebralinoculation Thisisofnoparticu
larapplicationinsofarasourproblemisconcerned Bythe
criteriaofintracerebralinoculationEissHowittfoundmost
chickensnaturallyimmuneirrespectiveofthepresenceof
antibodyintheblood Howeverfollowinginoculationthose
fowlswereshowntohavecirculatingvirus Thisisim
portant Ifeelstronglyhowever thatallthesetests

shouldbemadebytheintracutaneousorsubcutaneousroute
J numberofspecieshavenowbeentested sometoonevirus
sometobothbutstillveryfewtotheStLouisvirus
ErIzumiandIhavenowtestedthehorse thesheepthe
rabbittheguineapigandthecat Allthese inrespect
totheStLouisvirusbutnotinallcasestotheequine
areconsideredrelativelyinsusceptible Allbutthecatwe

findcanserveasreservoirhostsforvirusisfoundinthe
blood missHowitthasshownthistobethecaseforseveral
domesticfowls Davisandothershaveobtainedsimilarre

sultswithafewbirdsdomesticandwildwiththeeastern
equinevirus Thequantitativeworkontheseremainstobe
done

Itwillbesometimebeforewecanevaluatethe
reservoirmoreaccuratelyformanyindividualsofeachspecies
mustbetestedlengthoftimeduringwhichviruscirculates
determinedalsotheamountofviruspresent Thiswillbe

timeconsuuingandveryexpensive 411oureurvy
thenisthatcertainspecieshavebeeninfected afewof
thesehavebeenshowntofulfillthecriteriaofreservoirs
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andmanyothersarepossiblereservoirsanddeservefurther
laboratorystudyforreservoirefficiency

Idonotconsideriteithernecessaryorjusti
fiabletospendthousandsofdollarsinattemptingtoiso
latethevirusfromtheseanimalsinnaturesincemorein
formationcanbeobtainedatlessexpensebytheMethodswe
areusing Itisprobablyworthwhilepointingoutthatto
becertainthatresultsobtainedinthelaboratorywill
parallelthoseinnaturefreshlyisolatedvirusesshould
beusednotbrainadaptedlaboratorystrains Useofthe

othercouldleadtoseriouserrorincasenegativeresults
wereobtained Suchdiscrepancyofresultshasalreadybeen
shownbetweenthehorseexperimentsofCoxetAlandours

Vectorpreferenceshouldbeconsideredinse
lectionofpotentialvertebratehoststobefirststudied
inthelaboratoryforreservoirefficiency Ofthiswe
knowlittleatpresent infactwearestillnotcertain
ofthevectorinonesingleareaofthiscountryandit
mayvaryfromoneareatoanother However ifweselect

thesevertebratesonthebasisofhighinfectionratesas
deterriinedbytheneutralizationtestwewillprobably
notgoamissforinfectionisevidenceofhavingbeenfed
uponwithcertainpossibleexceptionssuchasinthepred
atorygroup

Perhapsthemostimportantconclusionwecan
drawfromthisstudyisthatareaswithhighconcentrations
ofdomesticanivialsorprobablyofalLostanyanimalfor
densityofopulationisprobablythemostiiportantfactor
arethedanerareasforhuuaninfectionprovidinthevirus
andvectororvectorsarealsopresent Wherehumanpopula
tionandanimalpopulationdensitiesarebothhighiswhere
weactuallyhavefoundhumancaseratestobethehighest
inallepidemicsonrecordwheresuchdataisavailable
Theseareasareingeneral theDeriiaheryofcitiesand
largetownsthewholeofaialltownsandruralareascom
posedofsmallplotownersortenants

Letusnowconstructandtestafewhypotheses
onthebasisofthefactswehave Fromthedatapresented

byirReevesiosquitotransmissionappearstobeyore
firmlyestablishedthanever sufficientlysoIfeelto
justifyitsacceptanceasoneodeofspreadtoanimalsand
man Isittheonlyiethod Evidencenowavailablefrom

manyareaswherethediseasehasoccurredinbothhorses
andmanindicatesthatthepeakofthehorseepizooticpre
cedesthatoftheepideic inTianbyseveralweeks This

couldbeinterpretedassugvestingdifferentvectors Je

dontknowwhentheinfectionoccursinalltheotherdomestic
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animals Thepossibilityofmultiplevectorstoexplainthis
cannotbeexcludedandmightexplainthefactbutwehave
thusfarfailedtofindthatothervector Iwouldprefer
toexplaintheearlierpeakofthehorseepidemiconthebasis
offactsnowknown ObservationsIhavemadeinbothYakima

andTexas indicatethatinareaswheretheequinetypesof
infectionsappearinsevereenoughepizooticstoinvolveman
practically100percentofthehorsesontheranchesaffected
bytheepizooticshowserologicalevidencesofinfection In

areaswhereannualoutbreaksoccur illnessisrestriotedal

mostentirelytotheyounganiialsprobablyevidenceofmass
immunityoftheolderanimals Thisgivesusevidenceto
concludethatthepeakoftheepizooticinhorsesandits
subsequentrapiddeclineisdeterminedbyexhaustionofthe
exposedsusceptibleanimals Inotherwordsthereremain
tootoofewsusceptibleanimalstopermitacontinuationof
thehihincidence Howevermanysmallerreservoiranimals
remainsusceptibletoinfectionoursurveyshowstheirin
fectionratetobefrom8to50percentonly sothereser

voirformosquitoinfectionispossiblystillontheincrease
andthenumberofinfectedmosquitoesstillincreasingwhile
thehorseepizooticisonthedecline Atthispointman
lessconstantlyexposedtothevectorandperhapsnotso
diligentlysoughtbythevectorbeginstoshowevidenceof
thespilloverofthistremendousalthoughmostinapparent
loweranimalepizootic Thisexplanationsatisfactorilyin
corporatesandhelpstocorrelatemanyobservationsandob
viatesthenecessityofpostulatinganadditionalstrictly
zoophilicvector

Inadditionanotherfactneedsexplanationand
couldbeexplainedbypostulatinganentirelydifferentmethod
ofspreadfromManto an therespiratoryroute Asyou
willrecallfromthetablesriven thenumberofanimalsin

fectedbybothviruseswaspracticallyequalinalmostevery
instanceandIbelieveinallinstanceswherenumberswere
largeenoughtobesi InTianhoweveranentirely
differentsituationwasfound About65percentofthenor
malresidenthumanpopulationoftheValleyshowedneu
tralizingantibodytotheStLouisvirusinthesurerof
1941andpracticallynonetothe7esternequinevirus Many
emightbeadvancedandoneoftheseisthatcon
tactinfectionbytherespiratoryroutemightgiverisetoa
mildtypeofunrecognizedinfectioninman nasalsecre

tionsofmansufferingfromthisdiseasehavereceivedtoo
scantattention Coxandhisassociatesfoundthevirusin
thenasalsecretionsofonehorseduringthelateandterminal
phaseofanexperimentalinfection Inthemouseencephalitis
canbereadilyproducedbyintroducingthisvirusintothe
nose 7ehavestimulatedantibodyresponseinahorsebyin
tranasalinoculationbutweneverfoundvirusinthenasal
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washingsofourhorsesinoculatedbyanyroutebutdidfind
itintheblood Howevernoneofourexperimentalhorses
everdevelopedclinicalencephalitisanditwasduringclin
icalmanifestationsthatCoxandassociatesfounditinthe
nose RecordsandVawterrepeatedlyfoundthewesternequine
virusinnasalwashingsofexperimentalhorsesanddemon
stratedhoweasilyexperimentalinfectionoccurredbythis
routebutpointedoutcarefullythatepidemiologicalob
servationsexcludedthismechanismasanimportantnatural
routeofinfection Iwouldalsoliketoemphasizethatthe
epidemiologicaldatacollectedbyLumsdenandbyCaseyand
BrounintheStLouisoutbreaksmakeitappearhighlyim
probablethatcontactinfectionplaysanimportantrolein
clinicalepidemicStLouisencephalitis Ourdatastrongly
supportsthisandweacceptonthebasisofepidemiological
fieldobservationstheinsectborneStLouisinfectionas

beingthemoreimportantatleast Anotherperhapsbetter
explanationforthisdiscrepancyinantibodyfindingsinman
isthattheStLouisvirushasbeenpresentinthecommun
ityformanyyearsandtheequinevirusisarecentinvader
Inthegroupofpersonslivingonly3yearsintheYakima
Valleythenumberofpositivestobothvirusesisequal
andnegligible Lostoftheanimalseratestedrepresent
shortlivedanimalsandindicateinfectioncontractedduring
thelast2or3yearsaperiodwhenbothviruseswerepresent
intheregion Manseldomattackedbythevectorprobably
reflectsacumulatedhistoryofmanyyearsexposuretothe
onevirusandonlyrecentlytotheother Iratherprefer
thishypothesissinceitagainisthesimpleronemethod
ofspreadratherthantyro

Havingdecidedthatlocalspreadtomanis
probablyforthemostpartorentirelydomesticanimalto
mosquitotomanletusconsiderspreadfromoneareato
another Samemightchallengetheviewthatitdoesspread
insistingthatscatteredinapparenttfociinanimalshave
longexistedandthatforreasonsunknownitperiodically
becomesapparentinhorsesandroan Thepossibilityofthis
cannotbedeniedentirelybuttheprobability inmanyin
stances Iquestion OfonethingIfeelquitecertain
butcannotprove thatthesocalledeasterntypeofequine
infectionisspreadingwestward ItwasfoundinAlabama
in1940andthissummer 1941wasisolatedrepeatedlyin
TexasfromhorsesandIfoundthereserologicalevidence
foritsetiologicalroleinonehumancaseandmanyinfections
inhorses Althoughlookedforinotherwesternstatesit
hasnotbeenfoundelsewhere Ipredictthatwithoutthe
interventionofmanorGoditwillbefoundinthenearfu
tureinareasfurtherwestandprobablyinthevalleysof
California

Assumingthen thatthesethreevirusesare

notalreadyestablishedinallplaneswhereenvironmental
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conditionsmaketheirpresencepossibleletuspostulatethe
methodorMethodsofspread Thesewillbeoutlinedbriefly
1 Theinfectedvector ifmosquitocanbereadilycarried
longdistancesbyairplaneautomobile trainorboat 2
Therecentlyinfected bittendomesticanimalnaybeshipped
toanotherareawhereavectorcanobtainaninfectiveblood
meal Laboratorydataprovesthatthismaybefrom12hours
to4daysaftertheinfectingbiteinsmallanimalsorupto
6daysinthehorse 3Ligratorybirdssimilarlyinfected
andinfectivemaytravelfreelytonewareas Theseprob
ablyrepresentthemorelikelymeansofdistantspread 4
Theflightrangeofthevectormayexplainlocalspreador
spreadfrorsadjacentareas

Nowtostimulatediscussionandtohelptopro
moteactiononthemostimportantissueletusconsiderwhat
canbedonetocontroltheseinfections

LocalControl

ProfessorhemsErReeves andmostofyou
whoarepresentaremorecompetenttodealwiththecontrol
ofthevectorthanI Obviously ineachaffectedregion
thevectormustfirstbedeterminedforeconomyofeffort
Controlofbreedingforthemosquitoandformanscreened
barrierslimitedhoursofexposureBairdrepellentsmayall
beemployed

Controlofthereservoirmay inmanyinstances
bemorepracticalthancompletemosquitocontrol Since

poxiaityofhumanpopulationtodensedomesticanimalpopu
lationappearstobehighlyimportant itisonlyreasonable
wheremanyhumanbeingslivetoprotectthanbyzoningre
strictionsexcludingchickensduckscogshorsesgoats
etc Organizedconmunities henpresentedwiththefacts
willdothisonlyastheybecomesencephalitisconscious
Healthofficialsandothersshouldstartthiseducational
proramwhereencephalitisisanemportantproblem Such

measureswouldprobablybehighlyeffectiveincitiesand
townsinendemicareasifadministrativelypossible

Certainannealsshouldbeeliiinatedorreduced
innumber pigeonsandratsobviouslyandtheoretically
pheasants quailsdovesandrobinsandprobablyothers
Thequestionofpracticabilityanduesreewillrequiresuch
discussionandtheoppositionofthewildlifegroupmay
be overwhelming Neverthelesstherearejustifiablereasons
whyinsomeinstancessuchactionshouldbetaken

Certainessentialdoresticaninalsintownsand
onfarmsmihtbevaccinated Thiswouldpreventthemfrom
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servingasreservoirs Technicscanbedevelopedbutappli
cationwouldbeexpensiveanddifficult Itsusevoluntar
ilywouldbehighlycommendable

PreventionofSpreadtoLewAreas

Thisisnotjustanintrastateproblembutan
interstatenationalandinternationalone insitconcerns

usatpresentthe externvirusisspreadfromiexico
throughtheUnitedStatesandpartofCanada Inthelower

LipGrandeValleytheEasternvirusispresentiniexico
andtheUnitedStates Fromthispointitstandsanex
cellentchanceofspreading ThedistributionoftheSt
Louisvirusisextensivebutnotwellknownduetoits
Manifestationinmanalone

Localmosquitocontrolbyreducinglocalin
fectionofvectorsandreservoirswillreducethepossibility
ofspreadbyvectororreservoirtransportation Controlon

onesideoftheRioGrandemustobviouslybeaccompaniedby
similarcontrolontheotherside Inyellowfeverareas
andcertainmalariazoneseffortsaremadeapparentlyfairly
effedtively topreventtransportationofmosquitoes Spray
ingandinspectionareused Incertainareassomesuchde
fenselinesmightbethrownouttocheckthespreadofen
cephalitis Californiaalreadyhasaratherphenomenalset
upforexclusionofagriculturalpests Isamosquito
barrierworththecostandwoulditbeeffective Quarantine
regulationsforshipmentsofdomesticanimalsisbynomeans
anewadministrativecontrolprocedure Inthisinstance
fourtosixdayswouldberequired dependingontheanimal
andscreenedquarterswouldbeobligatoryexceptinareas
wherenovectorsarefound Forhorsesscreeningmould
presentadifficult Vaccinationafewweeksbeforeship
mentwouldHakeitunnecessary Vaccinationofotheranimals

beforeshippingwouldalsorenderquarantineunnecessary

Infectedmigratorybirdsmightstillcarrythe
infectiondespitethesebarriers Eliminationofthebirds

isoutofthequestion Preventionoftheirinfectionor
reductioninthenumberofthoseinfectedwouldbethere

sultofsatisfactorylocalcontrolmeasurespreviouslydes
cribed Itisthusapparentthatlocalcontrolisnota
matterofpurelylocalinterestandmustnotbeleften
tirelytothewhimsicalmoodsorpartisanactivityoflocal
governmentbutinselectedinstancesisofnationaland
internationalimportanceandactionofanaturefittingsuch
asituationisindicated

VaccinationandtreatmentofManIhaveleftto

thelastbutitisandwillbenolesscontroversial However
thedetailsarepossiblyoflessinteresttoyou Vaccination

formanappearstobeavailableandeffectiveagainstthe
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WesternandEasternequinevirusesbutnoneisavailable
atpresentfortheStLouisdisease Neverthelessvac
cinationsarealwaysaccompaniedbyoccasionaluntoward
reactionsandevendeaths Unlessmorbidityratesinman
inthegeneralpopulationbecomemuchhigherthantheyare
atpresentinmostareastheriskofvaccinationwillbe
aboutequaltothatofthedisease Thecostandincon
veniencetothecommunityofmassvaccinationwouldbeun
justifiable Moreovermostoftheworstepidemicsare
unexpectedclinicaldifferentiationofthespecifictype
ofinfectionisimpossibleandbythetimethetypehasbeen
determinedinthelaboratory thetimetouseavaccineef
fectivelywillhavepassed Howeveritisquitelikely
thatinselectedgroupsprobablyonanoccupationalbasis
therewillbeaplaceforyearlyvaccinationforoneormore
typesofviruses Iexpectmoretobeaccomplishedhowever
throughothermethodsofcontrol

Wehaveleftonebrightprospect Inthese

daysofchemotherapythereisalwaysthepossibilityof
findinganeffectivetherapeuticagent Ifthisisfound
muchofthefearofthediseasewillvanishandthefatal
ityratewillbegreatlyreduced Therapythereforemay
incertaincommunitiesofferthecheapestandmosteffective
meanstocontrolthisdiseaseasfarasmanisconoerned
Atpresentwehavefoundnosuchtherapeuticagentand
ser4mtherapyfromevidencenowavailablewillprobably
neveraccomplishmuch

Theexplosiveanddisasterousoutbreakthis
summerintheareaoftheDakotasandsurroundingstates
andinCanada theappearanceoftheEasternvirusin
Texasinthousandsofhorsesandinmancompelustoface
theseriousnessofthisproblem Thepotentialdangerto
thethousandsofmilitarypersonnelconcentratedinTexas
ontheGulfCoastandintheRioGrandeValleyandother
morecentralareasisIbelieve important TheSurgeon
GeneralsofficeinWashingtonisshowingtrueconcernin
thismatter Theknowledgeacquiredduringrecentinves
tigationsgivesus ulokeytodosomethingandsomecon
cretepoliciesshouldbeformednowandbeputintoeffect
beforethenextwarmseason Oneaspectofthismosquito
control isyourspecialtyandIhopeyouwillputyour
headstogetheranddecidewhenhowandhowmuchshouldbe
doneandthenmakethenecessaryrecommendations The

vectoris inmanyinsectbornediseases themostlogical
pointofattack Ifeelstronglythatweshouldhave
someexpressionofopinionfromthisgatheringinrespect
tothepracticabilityofmosquitocontrolbeforetoomuch
emphasisisplacedontheotherpossiblepointsofattack



Table1

NeutralizationTestsonSeraofControlAnimals

StLouis WEquine
PosQuesNegPosQuesNeg

Chicken 0 0 11 0 0 11

DuckDomestic 1 0 22 0 0 22

GooseDomestic 0 0 13 0 0 14

OwlGreatHorned 0 0 11 0 0 11
Pheasant 0 0 11 0 0 14

PigeonDomestic 0 0 9 0 0 17

TurkeyDomestic 0 0 13 0 0 14

Cow 0 0 12 0 0 12

Goat 0 0 15 0 0 15

Total 1 0 117 0 0 130

Table2
NeutralizationTestsonSeraofDomesticBirds

andThoseinCaptivity

StLouis WEquine
PosQuesNeg PosQuesNeg

Chicken 9 0 23 14 3 17

Duck 10 0 10 8 1 12

Goose 14 0 4 9 3 E

Pigeon 7 1 4 5 2 5

Turkey 5 0 8 10 0 6

Miscl 10species 9 0 9 9 0 8

Total 54 1 56 55 9 54

Percentpositive
omittingquest 480 50o
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NeutralizationTestsonSeraofWildBirds

StLouis WEquine
Posales NegPos uesNei

BlackbirdBrewer 0 1 19 0 2 13

BlackbirdRedwing 0 1 3 0 0 5

Coot 1 0 2 0 0 6

DoveMourning 3 0 2 0 0 6

FlickerRedshafted 1 1 4 1 0 4

Killdeer 0 0 9 2 0 5

OwlBurrowing 3 0 4 2 3 2

PheasantRingnecked 3 0 6 2 1 6

QuailValley 3 0 7 3 1 7

RobinWestern 7 0 5 6 0 7

Sparrow English 0 1 11 0 2 8

Miscl 18species 9 0 32 5 1 32

Total 30 4 104 21 10 101

Percentpositive
omittingquest 22 17

c captive

Table4
NeutralizationTestsonSeraof

PredatoryandCarrionEatingBirds

StLouis WEquine
PosQuesNegPos SuesNeg

Crow 0 0 3 2 1 1

cEagleGolden 0 0 3 2 0 1

cEagleSouthernBald 0 0 1 1 0 0

HawkSparrow 1 0 2 2 1 2

cHawkWesternRedtail 2 0 0 1 0 0

OwlBurrowing 3 0 4 2 3 2

cOwlHorned 3 0 0 3 0 0

OwlLongeared 1 0 1 0 0 0

Raven 1 0 0 1 0 0

Total 11 0 14 14 5 6

PercentagePositive
omittingquest 44 70
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Table5

NeutralizationTestsonSeraofDomesticMammals

StLouis WEquine
PosuesNei PosQuesNeg

Cat 0 1 17 0 3 15

Cow 6 1 16 10 9 14

Dog 3 0 6 3 0 8

Goat 9 1 8 6 1 14
Horse 23 1 3 18nv onv 0nv
Mule 2 0 0 2 0 0

Pig 2 0 6 3 1 4

Sheep 2 3 19 2 5 17

Miscl 4species 1 0 7 0 0 8

Total 48 7 64 44 19 CC

Percentpositive
omittingquest 36 35

nvanotvaccinatedforwesternequineinfection

Table6

NeutralizationTestsonSeraofWildMammals

StLouis WEquine
PosQuesNegPosQuesNog

ChipmunkGreatBasin 0 0 9 1 0 12

GroundsquirrelTownsend0 0 12 0 0 12

MouseField 0 2 8 1 7 1

MouseWhitefooted 0 0 8 1 0 4

PocketGopher 1 2 7 0 1 7

RabbitCottontail 1 0 9 0 0 10

RabbitJack 2 0 12 2 0 12

RatBrown 3 0 6 0 0 10

RatBlack 1 0 4 0 0 5

Weasel 0 1 4 2 0 3

Miscl 7species 0 1 9 1 1 7

Total 8 6 98 8 3 69

Percentpositive
omittingquest 8 8
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DrHammonspaperwasillustratedwith
lanternslides

Harms ThatwasaveryexcellentpaperDrHannonand
wellgiven Yougaveussomeverysignificantinformation
Thereisagreatdealinwhatyouhavesaidforustothink
aboutcarefully

InowhavethepleasureofaskingDr 7T

HarrisonUSPublicHealthServicewhoisLiasonOfficer
inthe9thCorpsAreaU 3Army todiscussthesepapers

DrHarrison Iamverysorrynottohavebeenabletohear
thefirstpartofthisprogramsinceentirelyasidefrommy
personalinterestinthesubjectseveralarmypostsare
situatedinareaswhereequineencephalitishasbeenre
portedinanimalsormen Todatehowevernocasehas
appearedinthemilitarypersonnelviththeexceptionof
onesailorwhowasapparentlyinfectedwhileonleaveinthe
Bakersfieldarea Thepossibilityofthediseaseappearingin
themilitarypersonnelisuppermostinthemindsofmembers
oftheArmyDiedisalDepartment

Thefirstsizeableoutbreakofencephalitisin
manintheUnitedStateswasapparentlytheStLouisepidem
icof1933Mosquitoeswereconsideredaspossiblevectors
atthattimeandcarefulexperimentsbothinmanandlabor
atoryanimalsweredoneinanefforttotransmitthedisease
CulexpipiensAnophelesguadrimaculatusandAedesaegypti
wereusedbothinbitingandinjectiontrialsbutwith
completelynegativeresultsCulex ioienswasbyfarthe
mostnumerousmosquitointhearea reeinginopensewers
inenormousnumbersAfewAnophelesandAedesweretriedin
viewofformersuccessfulexperimentswithecuineencephalitis
andtheeasewithwhichthesespeciesmayberearedunder
laboratoryconditions

Itwouldappearthattoprotectthemilitaryfrom
infection intensivecontrolmeasuresdirectedagainstthe
mosquitomustbeinsistedupon Theareawithinthepostwill
behandledbythepostsurgeonbutcontiguousterritoryand
nearbyrecreationalareaswillrequireactionbylocalcivil
authoritiesNaturallyanymeasurescarriedoutinthese
latterareaswillbeequallyormorebeneficialtothecivil
population

Ithasbeenapleasuretoattendthismeeting the

firstreportofnewevidenceinthechainofdiseasetrans
missionsisalwaysthrilling Thediscoveryofthevirusin
theinsectundernaturalconditionsrepresentsagratifying
advanceinourknowledgeoftheepidemiologyofthedisease
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Herms ThankyouverymuchDrHarrison

DrEllisSoxoftheStateDepartmentofPublic
Healthwhowastoleadusinfurtherdiscussionisnothere
Duringthesedaysitishardforthesementogetaway
Sinceheisnothere Iwillcallonmembersofthisgroup
todiscusssuchphasesastheylaywish Maywehearfrom
DriorrisStewartplease

Stewart Ithinkallofusareverymuchiripressedbythese
paperswhichshowtheseriousnessoftheproblemandalso
theworkthatisbeingdone Thisisnolongerahighly
speculativefieldbutthereismorecertaintyofoutlook

Ithinkpossiblysomeofyoulayrememberwhen
wewerediscussingmalariainpastconferencesthatImen
tionedthattheremustbeacertainnumberofmosquitoes
percapitatomaintainanendemicmalariaandthatinan
areahavingalowAnophelinepopulationanychangeinone
ofthefactorseithervectors susceptiblesorinfected
humansmaycausemalariatoincrease In1934indications
showedevidenceofmoremalariathanusualhereinCalifornia
Itwasthoughttobeatleastinpartcausedbyanepidemic
inSanJoaquinCountywhichwasattributedatleastpartly
totheintroductionofaconsiderablenumberofinfected
migrantsfromthesouthernstates Inthiscasethebalance

wasupsetbytheintroductionofaconsiderablenumberof
infectedpersonswithoutappreciablechangeinthevectors

Wenowareconfrontedwithaproblemofthe
introductionofnewmilitarypersonnelintoareaswhere
malariaisofverylowendemicitybutwhereiftheAnoph
elinesonlyremainstaticinrelativenumberswemayhave
anepidemicduetotheupsettingoftheexistingbalance
bytheintroductionoflargenumbersofsusceptiblesmost
ofwhomareprobablyderivedfromurbanareas Onlyif
activestepsaretakentoreducegreatlythenumbersof
vectorAnophelinesinsuchcasescanoutbreaksofmalaria
bepreventedineithertheintroducedmilitarypopulation
ortheadjacentcivilpopulation Ithinkthatthisisa

problemwhichmustbefacedsquarelybybothmilitaryand
civilofficials

Astoencephalitisbirdreservoirsarean
interestingproblem Mostofthebirdlifeofthemarshes

isprotectedbytheIigratoryBirdTreaty Thisisthe

onlyinternationalbirdprotectiontreaty Bothgameand
nongamebirdsareconsideredwardsoftheBiologicalSurvey
IamfamiliarwiththesituationinTexashavingspenta
numberofyearsthereinmigratorybirdcontrolwork In

viewofthetreatiesprotectingmigratorybirdswemust
proceedthroughdiplomaticchannelsifcontrolofencephalitis
shouldbeattemptedthroughthecontrolofmigratorybird
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Someofthesocalledwildbirdsarepractically
domesticated Therobinforinstancehasbeenmentioned
asapossiblereservoir ButinTexasforexample the

numberofrobinsisslight Severalseasonsmaypasswith
outourseeingarobin Onlywhenwehaveunusuallycold
winterswillweseethemandthenonlyforashorttime

Inviewofthepresentemergency andinthe

lightofthisnewerknowledgeofpossiblemosquitotrans
missionofencephalitiswearegoingtobefacedwith
certainnewanglesinourcontrolpracticeandmusteval
uatethepossibilitiesandprobabilitiesinthelightof
economic andefficientmeasuresofmosquitocontrol In

mostdistrictswehaveconvenientlyclassifiedcertainmos
quitoesasofprimaryimportanceandwehavedevotedour
attentionalmostexclusivelytothose Nowwemaybefaced
withthecontrolofdifferentspeciesandthatmeanswemust
reequipourselveswiththementalelasticitywehadwhenwe
firstwentintothiswork lemustrecognizethatwemay
havetomakeratherextensivechangesincontrolmethodsto
correspondwiththeparticularhabitsofthevariousspecies
inquestion

ProfessorHermsformanyyearshasbeenpointing
outtoyouthevitalnecessityofknowinginthefirstplace
thevariousspecieswithwhichyouaredealingandtheir
habitsbasingourcontrolmeasuresuponthatinformation
Wemuststudyandbepreparedtodealwithspeciesformerly
somewhatneglectedwhichmaybecomeofgreatimportanceand
particularlyinareaswheremanypeopleareassemblednow
whereperhapstherewereonlyafewashorttimeago

Herms IdontknowanyoneIwouldrathercallonfora
discussionofcontrolmeasuresasappliedtotarsalisor
Dipiensparticularlythelatter thanHaroldFGray
LetshearfromMrGrayatthistime

Gray Sofarastheapplicationofcontrolmeasuresis
concernedwithinthevariousdistrictswearereasonably
wellequippedtoproceedprovidedthereisavailabletous
alittlemoreofthewherewithalwithwhichtoworkplus
thepossibilityofgettingmorepersonnel Withtheex

ceptionofkrHayesdistrictandtheAlamedaCountyDis
trictmostofthedistrictsinthestatehaverather
limitedfundsanditwouldbeimpossibleforthemtoex
pandtheiractivitiesappreciablywithoutadditionalfunds
formaterialsandmen Therewillbeincreasedcostall
alongthelineforbothmaterialsandlabor Contracts

wearetakingnowshowthatpricesaredefinitelygoingup
onthingsrequisiteforourwork Youcantdowiththe
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sameamountofmoneythethingsyouhavebeendoing We

haveheardaboutadditionalFederalfundsformosquito
controlinCaliforniainthevicinityofarmyandnavy
establishments Inordertobeabletodoaddedwork
particularlyinthevicinityofmilitaryestablishmentsmore
fundswillbeneededespeciallyforequipmentbutmainly
forpersonnel Thereisajobtobedonebutwehaveto
havefacilitieswithwhichtodoit TheproblemasI
seeit istheextensionofourworktoadditionalspecies
whichwehavenotsomuchconcernedourselveswithinthe
past InsomeofourDistrictsmostoftheworkisagainst
Anophelesmosquitoesandtheyhaventdoneextensivework
againstpestmosquitoes

Assumingyoucangetthefundsyoustillhave
theproblemofpersonnel Thereisashortageofgoodmen
nowandthatshortagewillincrease Theshortageofpublic
healthtrainedengineersisserious Thatisonedifficulty
Butgiventhefundsandequipmentandtheopportunityto
trainpersonnelIdontseewhyourdistrictsandthecounty
healthdepartmentscannotdothisworkanddoitwellbut
perhapsonadifferentbasisthanthatonwhichwehavebeen
working Ourworkmustbemoreintensiveanddirectedto

specieswhichwehavemoreorlessneglectedinthepastin
mostareas

AsDrStewartsaidwhenwewereyoungerwe
werefortunateinhavingacertainamountofmentalelas
ticity SomeofuslikeProfessorHermsandmyselfwhen
westartedoutin1910hadlittleelse Perhapswehave
developedalittlementalrigidityovertheyears This

isoneofthethingsonwhichwewanttocheckourselves
uponthesedaysandreexamineeverythingwehavebeenthink
inganddoing

Herms Idontbelieveachangeofconditionshasagreat
dealtodowiththecontrolof4ipiens Itislargelya
matterofinspection Asaruleengineersarenotinter
estedinsuchdetailsashousetohouseinspection Harold

GrayinhisDistrict isthoroughlyandwellequippedto
handle thesituationbutthereasonIaskhimWhy is

thatIrealizemorepersonnelisnecessaryandmorepersonnel
meansmoremoney Thereasonistheneedfordetailedwork

ontarsalisandpipiens Wehavebeenaccustomedherein
California tohandlethemonalargescale

Campbell

convened

ThankyouProfessorHerms

Thesessionthonadjournedforlunchandre
at130pmfortheafternoonsession
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MrRichardPetersEntomologistoftheBureau
ofSanitaryEngineering intheabsenceofDrBertramF

BrownStateDirectorofPublicHealth introducedProfessor

StanleyBFreebornAssistantDeanoftheCollegeofAgri
culturewhowasaskedtospeakonMilitaryMosquito Control

inWorldiarI

Freeborn Whenyougettothepointwheretheyputyouon
theprogramtoreminisceyouarepracticallyontheshelf
Thatseemstobewhatisexpectedofmethenyouaskfora
talkaboutmilitarymosquitocontrolintheotherworldwar
HoweverIdowelcometheopportunitytotalkinformally on

theseprograms

Inattemptingtogetsomeofthematerialto
getherforthisdiscussionitstruckmethat astriking

commentarywasthefactthatthepresentdaysanitarian is

goingintotheproblemofmalariacontrolonexactly the

samebasisasinthelastwar Thatisforpractically
everydiseaseofmilitaryimportancethesanitarian hasa

newandeffectivetoolforitscontrolthatwasnot
presentinWorldWarIexceptintheonecaseofmalaria
Foreveryotherdiseasepresenttodaythesanitarian hasa

firstclasstool Itmightnotbeoutofkeepinginconnec
tionwiththesererainiscensestomentionafewofthose
toolsatthecommandofthepresentdaysanitarian

Theprogressofmilitarysanitationfromthe
AmericanstandpointisinterestingandIthinknomore
effectivelyshownthaninthestatisticsofthevarious
warsinwhichwehaveengaged IntheMexicanwarthere
wereseventimesasmanycasualtiesfromdiseaseasfromother
causes IntheCiviljar thereweretwiceasmanydeaths
fromsicknessasfromgrounds IntheJorldJarI itwas

almostanevenbreak Therewereabout58000morecases
ofdiseaseinWorldfarIthanfrombattlecasualties But

ofcourseinthecaseofWorldJarIthescalesweretipped
somewhatbytheappearanceofinfluenzawhichwasanew
problemandmadeamarkeddifferenceinstatistics

Anotherthingtoconsiderismodernknowledge
andattentiontonutritionalproblems Ithadntoccurred

tomethatthetermvitaminasappliedtodaywasnoteven
knownorusedduringthefirstWorldWar Thetermwas

introducedin1912butnotappliedasnowunderstooduntil
1920

Itisbeginningtobemoreandmorerecognized
thatawellnourishedpopulationisnotparticularlysus
ceptibletoepidemicdiseases Asadditionalworkisdone

ontheimportanceofnutritionparticularlyfrom thevitamin

standpointweseemoreandmoreclearlythatit isnotthe
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wellnourishedpopulationthatissusceptibletoepidemics
Wehadsomeideaoftheconnectionbetweennutritionand
diseaseresistancebeforebutwedidntunderstandit very
well Westillmaynotunderstanditanytoowellbut
withtheattentionbeingplacedonnutritionatthepresent
timeweoughttobeabletoavoidsomeofthestrikingepi
demicappearancesthatwehavehadinpreviouswars Itmay
beablessingindisguisethatwewillhavetotakeinhand
certainnutritionalproblemsthroughthenecessityofwar
andmilitaryandcivilianpopulationwillarriveat abetter

understandingoftheimportanceofpropernutritionandthe
waytoattainit

Nowletusrundownthroughsomeofthediseases
thatmightproveofgreatimportance

YellowfeverwasntofHuthtroubletousin
iorldstarIbutitmaybeinthis Theannualreportof
theInternationalHealthDivisionoftheRockefellerFoundation
severalyearsagohadalotthatwasinterestingandvaluable
regardingyellowfevervaccine Evenaslateasafewmonths
agoitwasreportedintheBritishSudanthattherehasbeen
developedanewvaccineinwhichwecanputconsiderable con
fidence Yellowfevervaccineisverygenerallyusedthrough
outtheNavyatthepresenttime Menwhoapparentlyhave
nopossibilityofbeinginayellowfeverareaarebeing
vaccinatednevertheless Yellowfeverisnotdependentupon
thepresenceofAedesaegyoti IncertainpartsofSouth
Americathereisyellowfeverand noevidenceofthesemos
quitoes Lionkeysmayharboritbeingpossiblereservoirs

Typhuswasthebaneofourexistenceinthe
previousWorldjarbutthereagainwenowhave avaccine
Tetanusisnowsubjecttopreventionby avaccineandevery
maninourforcesisnowprotectedtoacertaindegreeagainst
thedisease

Influenzawasaveryseriousproblem Certain

vaccineshaveshownsomepromisebutwearefinding many
differentstrainsofinfluenza Butwithinfluenzaand
pneumoniaweareinterestednotsomuchwithvaccinesagainst
thediseasebutmorewiththesulphacompoundsofvarious
typeswhichareveryeffeotiveascurativeagents Wehave

anewspecificsulphacompoundforpracticallyeverybac
terialdisease Soevenifvaccinesmaybesomewhataf un

certainvalueinsuchdiseaseswedohavefirstclass new

toolswhichwecanuse

InthelastwarwehadaGoodmanyscareswith
meningitisoutbreaks Nowweknowfromourexperiencewith
sulphathiazenethatwecanhandleepidemicswith afatality
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ratewhichwillnotrunover23 Thishasbeenanenormous

improvement

Gonorrhoeaisalsonowhandledquitesatis
factorilybytreatmentwithsulphacompounds Wehavethese

newtoolsathandwithrhiohtohandlethesediseases There

isalsotheproblemofsyphilisandmuchprogresshasbeen
madetheretoo

Butmalariastillstandsoutasthedominant
diseaseinconnectionwithourconsiderationoftroopsand
foritscontrolwedonothaveanyreallyeffectivenewtool
Malariainthelastwardevelopedsomeinterestingsta
tisticsandobservations Forinstanoeyoumightdevelop
acampsiteataplacethatwasnotknownbytheauthorities
tobeaplacewheremalariawasprevalent Afterthecamp
wassetupirmnediatelymalariaappeared Theanswerwas

thefactthatareasconsiderednonmalarialstillhadAnophe
linespresentinsmallnumbersnotinlargeenoughnumbers
tocauseepidemicsuntilthereweremoreinfectedpersons
andmoresusoeptibies ialariathendevelopedinplaces
thathadpreviouslybeenconsiderednonmalarialinchar
acter Previouslytheplacehadbeennonmalarialbutit
wasnotnonAnopheline

ThebibliographyontheAnophelinemosquitois
moreextensivethanthatonanyotherinsect Anopheline
mosquitoesarespreadallovertheworldandsoareofim
portancethroughouttheworld

Intelligentmosquitocontroldependsuponour
knowledgeofthespeciesinvolved ByreducingyourAnopheles
populationtoacontinuouslyverysmallnumberpercapitaof
humansyoucanhavenomalariaepidemic thoughyoumay
stillhaveoccasionalcasesofmalaria Weriustbeableto

recognizethisAnophelinemosquito Thebreathingsyphonin
thelarvaconsistsmerelyoftwosmallflapsinthetopof
theeighthabdominalsetlent Ifnolongbreathingtubecan
beseen thelarvaisundoubtedlyAnopheles Intheadult
ifthepalpiareaslongorlon3erthantheproboscisyour
mosquitorustbebnonheles Ifthepalpiareshort it

couldnotbeAnopheles ThewingsofourwesternAnoheles
maculiaennisaremarkedwithfourdarkcoloredspots There

are164speciesoflno

TherearenocasesonrecordwhereAnopheles
werefoundincapableoftransrittingmalaria lehavehad

definitecasesofmalariainTranellAlaska TheAnophe
lineswouldntbethereunlessconditionswereriGhtfor
thetransfissionof alaria IfAnophelinemosquitoesare
presentinanareayoucantruleoutthepossibilityof
malariatransmission Withinagivenarea thereaybe
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ecologicalconditionsthatwillpermittheirpresence
withoutanappreciablemalariaincidencebutIdont
thinkwearesafeinconsideringanyareacertainlynon
malarial Ifyoucrowdsusceptiblesandcarriersin
youareplayingwithdynamite

Itiscertainthatmalariawaspresentin
CaliforniabeforetheGoldRushdaysbutitisnotdefi
nitelyprovenhowitcamehere Therecordsshowagreat
amountofitamongthegoldminersin184950 Theentire

townofOrovilleisrecordedasbeingsickwithitin1850
Peoplemovedmanytimesinpioneerdaystoescapemalaria
RecordsofmilitaryexpeditionsinnorthernCalifornia
veryearlyreportthepresenoeofthedisease Whenit

becameestablishedamongtheCaliforniaIndiansisnot
definitelyknownbutitwasprobablynotpriortothe
goldrushof184950ortheSpanishCalifornianswould
haveundoubtedlyacquiredthediseaseduringtheirmany
excursionsandexpeditionsintotheSanJoaquinValley

Astothematterofthecontrolofmalaria

duringthelastwarinourexperienceonthissideof
theAtlantiowehadtwotypesofproblems Onewasan

urbanproblemtheotheralocalizedproblemandthe
twoarehandledentirelydifferently Theurbanproblem
meantthattherewerelargenumbersofciviliansingroups
continuouslyincontactwiththeintroducedmilitarypopu
lationwhereverbothcongregatedasforexample the

movies

Inhandlingwhatwemaycallanurbanmalaria
controlproblem itwasnecessarytohandlethesituation
asajobofextracantonmentsanitation Theareacould

beclearedofmosquitoesbythenormalmethodsofditch
ingandoiling Thearmycouldevengoinforconcrete
linedditchesanddoathoroughjobofmosquitocontrol
exactlyasitwouldbedoneundernormalurbanconditions
Undersuchconditionsmalariacontrolformilitaryperson
nelisonlypossibleasajobofcommunitysanitationas
itisnotfeasibletoentirelyorappreciablysegregatethe
armedpersonnelfromtheadjacentcivilianpopulation

Theothersituationisalocalizedproblemwhere
bodiesoftroopsarewellisolatedfromacivilianpopula
tionbutinthepresenceofverylargenumbersofknopheline
mosquitoes UndersuchconditionsyoucanseewhytheEng
lishandtheFrenchhealthauthoritiesveryearlyintheir
careerbecamedispensersofquinine Theyprobablylooked
attheareaswheretheyhadmilesandmilesofAnopheles
breedingandtheydecidedtoletthemosquitoesgofeeling
theyjustcouldntcopewiththetreiaendousmosquitoproblem
withthelimitedfundsandpersonnelavailabletothem It
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wasnotthattheproblemwasnotrecognizedorthatthevalue
ofditchingwasnotknown Butmosquitocontrolseemedtobe
animpossiblejobbecauseofitsmagnitudeandsotheydid
whattheyconsideredthenextbestthing

IgotintoonesituationinVirginiaduringthe
lastwarwhereonerivercamedownandjoinedanother x

ceptforafewhills theplacewasasflatasapancake
Treesweregrowingoutinthe andtherewereareas

fortwentymilesthatwecouldntgettoexceptinaboat
Therewerejungleswhereyouwouldhavetousestringto
beabletogetback Losquitocontrolinthisareawould
havecostasmuchasestablishingtheportofembarcation
Dikesandgateswouldberequiredtokeepoutthewaterand
dryoutthearea Itwasanenormousengineeringproject
Preventingthebreedingofmosquitoeswasoutoftheques
tionatanyreasonablecost andyetmenhadtobethere
Somethinghadtobedone 7etookabloodsmearindexwithin

twomilesofcampandeverybodyintheareahadmalaria It

wasnecessaryforsomeoftheiientostayoutofdoorson
dutyallnight Theproblemwastoprotectthem Jetried

toprotectthemfrommosquitoesthathadbittensomebodyelse
Weusedquinineprophylaxis aetriedtodevisewaysand

meanstogetthementotakethequininebutthemenjust
wouldnttameit aletriedallsortsofthingsbutwere
nonetoosuccessful

Finallywedevelopedthisscheme TheBien

sleptinsidescreenedbarracks Aftertheygottobedat
nightwewentaroundtoseethattheyweretuckedin We

hadasquadofmienthatcollectedallthemosquitoesthey
couldfindinthebarracks Themosquitoeswouldgotothe
windows Thesquadwentthroughwithbroomsandboxesand
collectedallthemosquitoestheycouldfindonthewindows
Theywouldgetabigcatcheachdayinthebarracksinspite
ofeverythingwecoulddo Thereweredoublescreensonthe
doors

Afterthisschemeofcontrolwasineffectwe
didnthaveasinglecaseofmalariaineightmonthsamong
themenwehadinbarracks Thenagroupfromawagoncom
panycamewhowerenotunderourcontrol Theyinsistedon
sleepingwiththehorses iithinthreeweekswehadanout

breakofmalariaamongthisgroup Theyweregivenpro
phylacticquininewheretheywouldtakeit Theonlything
theylackedthatourmenhadwasthatwecollectedallthe
mosquitoeswecouldcatchinthebarracks Afterthefirst

twoweeksweevenmadenoefforttoprotectthemenoutside
atnightonguarddutyaswefoundtheycouldnotorwould
notkeepveilsandglovesonintheheatandhumidity This

wasinaplacewherethehistoryofmalariawas1000endemic
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Itwasaperfectdemonstrationofwhatcanbedone That

iswhattheyareplanningtodoontheBurmaRoadovera
300rilefrontatthepresentttae Fundamentallyitis
simplytopreventamosquitofrombitingtwicebycatch
ingherinquartersandkillingherbeforeshehasachance
totakethesecondbite

Ithinkitboilsdowntothisthatwhere
youhavetroopsinrelativelyisolatedareaswithlittle
contactwithacivilianpopulationeventhoughinthe
presenceofalargeAnovhelinepopulationprotective
measuresthroughcatchingadultmosquitoesinquarters
willbequiteeffectiveasaprophylacticpleasureandis
onethatcanbeeasilyundertakenbythenenthemselves
Eventhemenonguarddutyoutdoorsatnightwillberela
tivelysafefrominfectionastheseoutofdoorsmos
quitoeswillbeprobablynoninfected justwildsimple
puremosquitoesthathadnotcomefromanyhouse

Thoseofuswhohavecorkedwiththisproblem
getoversensitiveaboutbeingbittenbyonemosquitoand
sogettingmalaria IknowIhavewonderedlotsoftides
insomeareas IhavethoughtImightcomedownwithit
Howeverthechancesareseveralhundredtoonethata
singlebitewontdoit Thereforeinalocalizedsitu

ationyoushouldtakeeverypossiblesteptopreventyour
personnelbeingbittentwicebyanyonemosquito There

yougetafairlydecentcontrol

Inthepresentwarwearegoingtobefaced
withproblemsthataregoingtovarywitheverysinglearea
andeverysinglecase Thehistoryofeachareaisgoing
tobesomewhatdifferentfromeveryotherarea Itwill

takeawholelotoffiguringtofeetconditionsmost
effectively Itboilsdowntotheuseofgoodcommonsense

Inconclusionwehavetofacethesituation
thatwehaventasingletooltodayinmalariacontrolthat
wedidnthaveinlorldiarI Lalariaisabouttheonly
diseasewherethispredicamentistrue Sofarasmalaria

isconcerneditisthesaneoldproblem herearein
terestingdaysaheadforallofus Weknowmoreaboutmos

quitoesthanwedidatthetimeoftheotherwarbutwe
needtoknowagreatdealmoreyet howeverbyapplying
intelligentlythetoolsthatwehave Ithinkwecanlick

theproblemwithouttoomuchdifficulty

Peters ThankyouProfessorFreeborn

learenowtohearfromDrRKCreelwhois
theDistrictDirectoroftheUSPublichealthService
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DrCreelhassomethingfurtherforusonthisImportant
subject

DrCreel Iamsomewhatreluctanttodiscussthissubject
WhenIwasasked Icouldnthelpbutfeelthatitcouldbe
muchmoresatisfactorilydiscussedbylrGillespieorsome
ofhisassistantsintheStateBureauofSanitaryEngineering
ThePublicHealthServiceislikethepromoterwhoagreesto
furnishtheoceanifsomeoneelsewillfurnishtheships
ThePublicHealthServicewillfurnishandhasbeenfurnish

ingassistancetotheStateDepartmentofPublicHealthand
alsohasarrangedwiththe toallowfivemilliondollars

formosquitocontrolworkofwhichCaliforniawillprobably
receiveaboutsixhundredthousanddollars

FormanyyearspastCongresshasappropriated
annuallysumsofmoneytopreventthespreadofdiseases
suchastyphusyellowfeverandsmallpoxandthefederal
governmenthaspracticallytakenchargeofcontrolmeasures
foryellowfeverinthesouth Beginningbeforethewar
Congresshasmadespecialappropriationsforpublichealth
servicesoutofSocialSecurityFunds Countyhealthunits
havebeenestablishedorstrengthenedinmanypartsofthe
countryandconsiderablefundsusedforthetrainingof
personnelashealthofficerssanitariansandtechnicians

IpresumetheBureauofSanitaryEngineering
andyouwhoarepresentatthisMeetingarethinkingmore
ofthemosquitoprobleminCaliforniaalthoughasPro
fessorFreebornhassaidwedontknowwhatisgoingto
developinthisfield

ThisprojectascontemplatedforCalifornia
istobeadministeredunderthedirectionoftheStateDe
partmentofPublicHealth Oneofthefirstthingsbeing
doneistoobtainalldataastotheamountofditching
involved theamountofmaterialsnecessaryandthenumber
ofMenrequiredtodothejob Oneprojectisalreadyunder
wayinSanDiegoCountyandinLosAngelesandOrangeCoun
tiesprojectsarenowbeingworkedup Othermosquitocon
trolprojectsarecontemplatedaroundFresnoMercedSac
ramentoandMarysville

MOSQUITOBREEDINGINDCONTROL
INTEEVICINITYOFIILITARYZONES

by

RFPeters
MosquitoControlOfficer

StateDepartmentofPublicHealth
BureauofSanitaryEngineering

MypresencehereasnewlyappointedStateMosquito
ControlOfficeraffordsanopportunitytoacknowledgethemany
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enjoyableassociationswhichIhavehadwithmostofyou
throughdealingswiththedistrictsrepresentedinthe
CaliforniaMosquitoControlAssociationandthroughcon
tactswiththevariouslocalHealthDepartmentsofCalifornia

Asarecruitintheranksofthemenwhomake
waruponmosquitoesIammosthappytobeabletoissuethe
followingcommunique Despiteheavymosquitoattackson
somequartersinCaliforniaduring1941theonsetofwinter
appearstoallowforsufficienttimetomusterastrongde
fenseandagreateroffenseagainsttheCuliciddivebomber
andpursuitformations

Fromoutoftheskycomemoreairplanesbombs
andmosquitoesforduringtheAutumnofthisyeartherede
scendedupontheStateDepartmentofPublicHealthwithno
morehummingorbuzzingthanthetiokingofateletypemachine
wordfromWashingtonthattheStateDepartmenthadbeennamed
asmaternalsponsorofaStatewiderationalDefense1PA
IoosquitoControlProject UponduedeliberationDrBrown
DirectorandMrGillespieChiefoftheBureauofSanitary
Engineeringdrewupadoptionpapersandmadearrangements
fortherearingoutandapplicationofthecontrolmeasures
providedasapartoftheactivitiesoftheBureauofSani
taryEngineering Inthisregard IguessIwasnamedGod
father

Wewerenottakenwhollybysurpriseuponthe
presentationofthisprojectfortheNationalDefenseAreas
ofCaliforniahadbeentheobjectofmuchofoursurveywork
sincemorethanayearago Ingeneralwehadafairlygood
ideaofthecontrolpicturebutthetwofactorsofcon
stantlyincreasingmilitaryestablishmentsinCaliforniaand
anunusuallyunusualyearofabouttwicetheaveragerain
falldidsomewhatcloudtheapproachtocontrol Inaddi

tionthepromisedearlyassignmentofUSPublicHealth
Serviceengineerstosurveyandsuperviseprojectunitswas
somewhatslowinmaterializing However todaythreeen
gineersarestationedinvarioussectionsoftheState
liningupcontrolprogramsandatleasttwomoreareon
theirwayheretoaugmentthework Theprogramprovides
forsupervisorsandfor1PAprojectstocontrolbreeding
foradistanceof5milesfrommilitaryreservations

InconnectionwiththeweatherSouthernCal
iforniaprobablyexperiencedthemostpronouncedspringtime
pestinfestationinmanyyears Collectionsofrainwater

whichstoodunusuallylongallowedformassbreedinganda
greatpestbysuchlittleregardedmosquitoesasCulextar
salisandTheobaldiainornata CitizensofLongBeachand
SDDiego werekeptbusyslappingandsprayingforseveral
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months untilcontrolmeasuresandtheeffectsofevapora
tioncouldcatchupwiththebreeding TheCityofRiver
sideuponbeingswarmedoverbyCulexquinsuefasciatusand
Culexst1natosomaintheSpringandSunnierdeclaredan
alloutagainstthesepestsandbyavariedcontrolpro
gramovercametheinfestation SanBernardinocitizensre
ceivedarathercontinuousbarrageofmosquitobitesduring
theyearbuttheyjustgrittedtheirteethandborethem

InNorthernCaliforniawhatearlythreatenedto
bearecordcropofmosquitoesbecamegreatlyretarded
reachingapeaklateintheAutumnandneveramountingto
generalexpectations UntilAutumnveryfewAnotheline
mosquitoesweretobefound InsuchlocationsasYiarysville
andLerdowhereAnonhelineshavebeengenerallittlebreed
ingwasevidentandmalariawaspracticallynil Onein

terestingdevelopmentofthisyearhasbeenthefindingof
AedeslateralisacommonpestoftheInorthweststatesin
severallocationsofthemidSacramento panJoaquinvalleys
NoticeablethroughoutCaliforniahasbeenalargeamountof
breedingofpestmosquitoesindomesticplaces Theexcess

rainfallappearstohavebeenmostresponsibleforthis

Oneespeciallyimportantreasonforreduced
mosquitobreedinginNorthernCaliforniathisyearseems

tobetheextensiveoccurrenceofnaturalenemiesofmos
quitoes Layflylarvaewaterbeetlesandwaterbugshave
seldomexistedinsuchnumbers Gambusiaaffinishaveen

joyedbroaddispersalandtheyhavebeenabletoexerta
pronouncedcontrol Severalexceptionstotheeffective
nessofGambusiahavebeennoticedonmytrips inwhich

connectionGambusiaandmosquitolarvaehavebeenfoundto
existinfriendlyassociationwitheachother However in

onecase whichrRobinsonknowswell thenaturalcon

ditionofthepoolwasalteredslightlybythepresenceof
numerousmulberriesandrattailmaggots Intheothercase

whichIhaveinmindatalocationinSanDiego theGambusia

weresosmallthatthelarvaeofCulexstigmatosomaseemedto
bewrigglingoutintheopenasiftodarethemosquitofish
totakeabite Elsewherehowevernothingbutextremely
fineresultsarebeingobtainedthroughcontrolwithGambusia

Returningtothesubjectofmosquitobreeding
inNationalDefenseAreaswearefacedwithnosmallunder
taking Whenoncewethinkwehavetakenaccountofallthe

militaryareasintheStatewereceivewordthatanotheris
added Perhapsnowwiththewar theywillcontinuetoin
creaseinnumber Inallatpresentthereare31National
DefenseoentersinCalifornia Ofthese21haveamos
quitocontrolneedingreaterorlesseramount Inthe

remotesites theproblemsconfrontingusareeitheragri
culturalmosquitobreedingorbreedingcharaoteristicof
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awilderness Althoughweareacquaintedwiththetypeof
controlrequiredintheagriculturalareas thesignificance
ofpestordiseaseinawildernessrequiresDuchfurtherstudy
TheNavyhasbeenheadquarteredatimportantCaliforniahar
borsforsometimeandwiththeseareasweareallquitewell
acquainted Howeverarecentlyestablished osquitoBoat
baseat1orroBaypresentsquiteasaltmarshbreedingprob
lem

Oneofthemostimportantbreedingplacesin
thevicinityofreservationsandthecauseofbreedingin
morethanonecaseinCaliforniaalready isthatcreated

fromthedisposalofsewage Jithalittleattentionto

whathappenstotheeffluent thiscaneasilybeaverted

SomeexamplesofrationalDefensecentersin
Californiawhichareparticularlyimportantfollow

AtLarysvilletheArmyproposestolocatea
largereservationwhichmouldlieinanarealongknownfor
malariaandwherepestmosquitoeshavebeenacceptedasa
matterofcourse There anetworkofdrainssloughsand
agriculturalpondsindicatetheneedforasizeableprogram

AroundicClellanandLatherFieldsinSacra
mentosomeworkwillhavetobedoneinthedredgerponds
increekssewagedisposaldrainwaysandinmiscellaneous
domesticlocations Littlemosquitobotherwashadthis
yearuntilthelateAutumnwhenconsiderablenumbersof
AnophelinesdescendedtomakelifeLliserableforacouple
ofweeks

EareIslandbeingpartiallysaltmarshitself
andbeingsituatedalongtheshoreofSanPabloBayre
ceivedconsiderableinfestationofAedesdorsalisthisyear
TidalactionadjacenttotheIslandanddredgewaterdis
posalontheislandprovedresponsiblefor thebreeding
Earlyplanstoimprovethedrainageinthisareahavebeen
discardedinfavorofanemergencylarvicidalprojectwhich
isbeingworkedupatpresent

TheiercedAirfieldislocatedrightoutsidethe
cornerofthenewlyenlargedLiercediiosquitoAbatementDis
trict ThereHaroldLilleywillbefacedwithextending
hisefficientGaubusiacontroltoprotectUncleSamsfliers

FresnoBomberBasehasbeenthepioneernilitary
reservationtocarryoncontrolmainlythroughthede
terminedeffortsofitsSurgeoniajorHeinewhodeclared
waronmosquitoesbackinJuneofthisyearandbytheappli
cationofawellorganizedprogramofbrushingclearingand
oilinggreatlyreducedtheusuallynumerousmosquitoesin
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theClovisarea Atpresentinthemetropolitanareaof
FresnoaLiosquitoAbatementDistrictisbeingformedand
effortsarenowbeingmadebytheBureauofSanitaryEn
gineeringtosetupa 72Aprojectunitfortheprotec
tionoftheBomberBaseespeciallyasasupplementtoany
worktobedonebytheDistrict

TerritoryinthevicinityofLerdoAirfield
hasbeentroublesomefromthestandpointofbothmalaria
andequineencephalomyelitisandpreparationsarebeing
riadetocontrolthisarea Althoughbreedingisnotwide
spreadwhenitoccurstheeffectsareverypronounced

IosquitobreedingintheLionterey FortOrd

CampRoberts SanLuisObispoareasismostlyaspring
timepest Projectunitsintheseareasarebeingdrawnup
tohandlejustsuchsituations Intheselocationsitis

believedthatthegreatestamountoflongtermgoodresult
willbederivedfromtheextensiveplantingofGambusia
affinis Oneofthemosquitoestowatchinthisgeneral
areawillbeAnophelespseudopunctigenniswhichistobe
foundalmosteverywhere Presentevidencedoesnotin

criminatethismosquitoasapestorasacarrierofmalaria
butwithmenfrommalarialstatesheadquarteredinthese
reservationsthismosquitowillbearwatching

PracticallyalloftheLosAngelesareais
eligibleforJPAmosquitocontrolonthebasisofthe
NationalDefenseindustriesthere Problemsrangefrom
thesmalldomesticfishpondthroughoilwellsumpsdrains
andditches tosaltmarshbreeding Acomprehensiveproject
unitisbeinglinedupforthisarea

SanDiegorepresentsabizarrepictureof
mosquitobreedinginwhichcreekbedsriverbottoms
seweroverflowssaltmarshesandvariousmiscellaneous
domesticplacesareimplicated Thishasbeenthefirst

projectunittogetunderway

Oneoftheunderlyingreasonsforconducting
a7PAmosquitocontrolprojectinNationalDefenseareas
ofCaliforniahasbeentheoccurrenceofencephalitisin
severalofthelocationsselectedformilitaryreservations
DrCreelandDrHarrisonrecognizingthispotentialdan
gertothemilitaryforcesconsidertheoccurrenceofthis
diseaseinanysizeableamounttobesufficientbasisfor
establishingmosquitocontrol Ashasbeenpointedoutby
thepapersofthismorning theimplicationofpestmos
quitoesintheencephalitispicturepracticallyinitself
issufficienttosuggesttheneedformosquitocontrol
whereverpestmosquitoesoccurinGreatnumbers
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Inapplyingcontrolinthevariousmilitaryareas
wehavetoconsiderthefollowingasfundamentaltothein
ceptionofaprojectunit

1 Theneedofcontrol baseduponthe
history theoccurrenceofcomplaint

u Theavailabilityof1PAlabor
presentandfuture

3 Thelocalreceptivenessanddesire
forparticipationasacosponsor
thistobeobtainedinsuchamanner
asnottoworkahardshipuponthe
cosponsor

Controlperformedunderthisprojectrepre
sentsachangeofviewfromthatofany1Amosquito
controlprogramundertakenheretofore Formerlymosquito
controlprojectsreceivednoparticularpreferenceor
priorityandanyworkperformedhadtoshowadefinite
permanent controlinwhichnomaintenancewouldbere
quired ThispresentStatewideprojectreceivesahigh
NationalDefensepriorityandemphasizestheapplication
oflarvicideswithaminimumofpreparatorywork In

otherwordstheemphasisisuponemergencysuppressionof
acutesourcesofbreeding Inordertoeasethelocalfi
nancialburdenofthisworkahighmanmonthallowanceof
01679hasbeenprovidedfor nonlaboritems Thisisabout

sufficienttopurchaseoilandrenttransportationandspray
equipment Whatappearstobeconsiderableofaproblemis
the1PArequirementoffreedomfromclaimsofdamagefor
workundertaken Inthisregarditisnecessarytoobtain
aneasementorpermitoneveryparcelofpropertytobe
workedon WhereworkisdoneinsideAbatementDistricts
orincountieswhereHealthDepartmentshavingenablingor
dinanceswhichassumethisobligationthetaskissimpli
fied However inthegreatmajorityofplacespermits
mustbeobtained

Inevaluatingsuchacontrolprogramanumber
offactorsmustbetakenintoaccount Insettingdown
unitcostsforitemsofcontrolsuchastulegrubbing
clearingandbrushingditching sprayingoilandfishplant
ingithasbeendifficulttoestablishanapproximatebasis
TheonlyusefulreferencesinCaliforniahavebeenthe
projectof1934andestimatesofthecostofsuchworkdone
inthemosquitoabatementdistricts Becauseofadifferent

typeofcontrolbeingemphasizedintheSouthernUnitedStates
workaccomplishedtherehasbeenoflittlehelpinfurnishing
theseestimates Becauseofindustrytakingthebestof
JPAworkerswehavenotbeentoocertainoftheamountof
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worktoexpectofthoseremaining Thispointseemsim
portant thatcontrolofmosquitoesundertheprogram
contemplatedissubjecttoavariabledegreeofefficiency
asfarasresultsareconcerned Thecurveresulting
fromaplottingofcostagainsttimemightarriveat a

pointwhichdidnotaccomplishcompleteeliminationof mos

quitoesbutyetwouldaccomplisheffectivecontrol From
thisreasoningwehavebeenabletocompromise onmanmonths

incertaininstancesinordertogetprojectsstarted This
isimortantbecauseofthegreatshortageofVPAla
borers

Asyetithasnotbeendeterminedwhateffect
thewarandprioritieswillhaveupontheseprojects It

isexpectedthattheywillcontinuetobeprovidodforin
somedegreeandthattheywillcontinuetorankhigh as

NationalDefensepriorityprojects Surelythematterof
mosquitocontrolcouldnotbeignoredandthusallowthe
possibilityofanadversehealthconditionathometo
affectourwarefforts Thereareanumberofmatters
pertainingtotechniquesofcontrolandpolicywhichhave
yettobeironedoutbutthemajorgroundworkhasbeen
laidandthepatternofprocedurehasbeenestablished
Thisprogramrepresentssomething newtoCaliforniainthe
fieldofmosquitocontrolandwiththeassignmentofqual
ifiedpersonneltosupervisetheprojectunitssuch ashas

beenthecasethusfar thereisnoreasontobelieveother
thanthatthemilitaryandNationalDefenseareasshall
experiencefreedomfromtheannoyanceorthediseasepos
sibilitiesfrommosquitoes

IbelievetheDivisionofEntomology
especiallyProfessorHemsLtAitkennowwithUncle
SamsarmyandBillReevesdeservemuchthanksforthe
highlyspecializedservicetheyhavebeenrendering
throughtheidentificationofmosquitoesinthiswork In
closing Ishouldliketointroducetoyouthemenassigned
fromthePublicHealthServicewhowillberesponsiblefor
keepingtheNationalDefensecentersmosquitofree

1 LEThompson

2 RABerg

3 EEUlrich
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Herms Iwanttocallyourattentiontothefactthat
DrAlfredCReedoftheUniversity ofCaliforniaMedical
Schoolistobetiespeakerat ourbanquettonight He

willspeaktousalongtheverylineswehavebeendis
cussingtoday HissubjectistobeProblemsInvolvedin
theControlofItiiosquitoborneDiseasesunderTropicalCon
ditions IhaveknownDrReedformanyyears Hehas
hadaverywideexperienceinthetropics

IhadsomeexperiencewithAnopheles
maculipennisfreeborni

Thepresenceofiedesmaculipennisfreeborni
doesnotdependuponrainfall Itisaseepagewaterbreeder
Wefindthemprincipallywhereagriculturalirrigation isnot
accompaniedbyadequatedrainage Youmayhaveverylittle
rainfallbutplentyoffreeborniduetoirrigation

GambusiaintheeasternpartoftheUnited
StatesarenotaltogethereffectivebecauseAnopheles
guadrimaculatuslarvaeareratherinactive Gambusia

willgoafterthemwhentheyrilovebutotherwise ot
ButAedesmaculipennisfreeborniismuch moreactive

thanAdesauadrimaculatus isthereforemoreeffectively
attackedbythesefishand sotheplantingofGambusia
freelyisahelpfulcontrolmeasureunder ourcondition

InthecontrolofCulextarsalisandCulex
nipiensfrequentinspectionsanddetailedknowledgeof
conditionsinanareaarenecessaryandimportant The

generallargescaleoperationsweuseagainstsaltmarsh
mosquitoesarenoteffectiveagainstthesespecies With
themwemustalwaysbehandlingdetails Inparticular
thecontrolofCulexpipiensmeanstremendouslydetailed
work Theymaybeabundantinahouseandyet youwill
havetohuntfordaysbeforefindingtheirbreedingplace
insomeconcealedevenundergroundplace
Freeborn InregardtothisproblemofCulextarsalis
andCulexstigmatosomaIhave seentarsalisandstis
natasomacomeoutofthesameeggraft Ibelievethat
youwillhavetoconsiderstignatasomawithallthe
interestthatyouhavefortarsalisas adiseasetrans
mitterandconsiderthemasonespecies Thereisap
parentlyonethingthatworkstodistinuish onefrom
theother Ihavebredstitnatasomaoutofpermanent
naturalwaterssuchaspondsormarshesthewaterwith
tulefringeswherethewaterstandsthe yearroundwhere
astarsaliscomesoutofcontaminatedplaceswhere weex

pecttofindpipiens Whentarsalisbreedsinthewarm
waterofnaturalpondswheretulesare itwillcomeout
withthecharacteristicsofstignatasoria Itseemsthat



70

ecologicaldifferencesinbreedingplacescananddoproduce
minoranatomicaldifferencesinamosquitospecies

TodistinguishCulextarsalisfromstigmatasoma
takeagoodlookattheundersideoftheabdomen Round
darkspotssomewhatindistinctindicatestigmatasoraa
whereasVshapedmarkingsindicatetarsalis tarsaliswill
alsohavealongitudinalwhitestripeorseriesofspots on

theoutersideofthelegsbutstigmatasomawillnotshow
suchstripesorspots

Ibelievethatasimilarsituationexists
withAedesdorsalisonthePacificCoast Oursaltmarsh
AedesdorsalisisidenticalwithAedes caspiusbutour
freshwaterorinlandkedesdorsalisshouldbeconsidered
eitheradistinctspeciesoravarietywhichbreedsonly
infreshwaterofatemporarytypesuchasthewaterin
ricefieldswhichmayberatheralkalineorinflood
runofffrommeltingsnowfieldsasinthebottomlands
alongourriversdebouchingfromtheSierraNevadafoot
hills Itisapparentlyratheradaptableinitsbreeding
habits

CulexpipienswhichImentionedafewminutes
agoisadomesticspecies Itisusually thoughnot
exclusivelyfoundincitiesandtowns Thisisthemos

quitoyouareapttofindincatchbasinselevatorshafts
andinthegutters AfterOrovilleputinitssewersystem
theyreducedverygreatlythenumbersofpipienstheyhad

ReevesSincemyreturnfromYakima Ihavebeeninterested

indoingsomeworkwithCulexTarsalisLrGrayhashadhis
menlookingforlarvaebutthose1havereceivedsofarhave
beenCstigmatasoma Ihaventhadsufficientexperiencein
breedingC tarsalisinthelaboratorytowanttosaymuch
InYakimatypicalC tarsaliswerefoundinallstagesof
breedingThisCtarsalismosquitoisperhapsthemostwidely
distributedofanyspeciesinthisstate Therearealot
ofthemintheSierras Thelarvaearefoundineitherfresh
orfoulwater Insomeplacestheyhavebeenfoundbreed
inginwaterdefinitelyalkalineincharacter

Freeborn Yestheyarewidelydistributed Collections

havebeenmadeat7600feetinAlpineCountyandtheyare
abundantinthecentralvalleyaswellasintheCoachella
andImperialValleys Evenhightidesdonotseemtodeter
them

Harms Culextarsalisisdarkgreyorbrownwithbroad
whitebandsonthetarsi andtheproboscisiswhiteringed
Youcanseethebandsontheabdominalsegmentsreadily
Thisistheonlymosquitoyoumayfinditdifficulttodif
ferentiatefromsticaatasona whichdoesnothavethewhite
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linedlegsoftarsalis Inightalsocallattentiontothe
vshapedventralabdominalmarkingsofthetarsalisas
contrastedwiththedarkroundorovalabdominalspotsof
stigmatasama Thesemarkingsaresoieihatvariablehow
everwhichmakesithardtodistincuishbetweenthetwo
types Culexstigatasomaisseldomorneverpresentin
largenumbers

Peeves 7hileCulexstigmatasorriaseemstopreferfresh
later ithasbeenfoundinsewagewater

Gray Yestheyhavebeenfoundbreedinginopensewage
treatmentpondsandinfoulwatersuchasthewastesfrom
thedollySugarCompanysplantatAlvarado Billhasbeen

tryingtogetholdoftarsalislarvaeandwehavebeentry
ingtohelphim dehavegonetoareasandlocationswhere
wehavepreviouslyfoundCulextarsalisforTunnyAitken
butallthelarvaewehaveobtainedsofarhaveturnedout
tobestiFinatasoma

Thisargumentabouttarsalisandstigmatasoma
hasnotbeensettledyetandaparentlywecantsettleit
today Thisdiscussionstartedoutononethingandwent
offontosomethingelse dewerediscussingthematterof
Federalassistanceformosquitocontrolwork

Peters Iwouldliketohearwhatyouthinkabouttheamount
ofpreliminaryworkwhichneedstobedonetosetupsuch
projects

Harms Thesearetimesofaierency redonothavetime

tolineditchesordorianytypesofpermanentconstruction
underthecircumstancesanditcouldseemthereforethat
thepreliminaryplanningneednotbeminutelydetailed

Hayes Ithinkwehavehandledasmuch1workasany
bodyhere IwanttojustbackMrGrayandurgethatwe
allriveourfriendPetersallthehelpwecanifheis
goingtohavesupervisionoftheseprojects

IwanttosaysomethingaboutMajorHeineas
beingabletogooutandsomehowgetthemoneyandgetthe
workdoneattheBomberBaseatFresno Itakepleasure
inintroducingCaptainJohnsonoftheAirBase

Johnson IthinkweallhaveahighopinionofMajor
Heine Hecertainlyisagogetter 7ehaveapparently
plentyofmoneyforlaborandsuppliesbutwehavenomoney
forequipment Thepresentplansaretodoasmuchpre
liminaryworkaspossiblebeforenextsunnier Iemdigging
ditchesinswamplandclearingoutsloughsetcbut if

wedontgetatleastonepieceofhighpressurespraying
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equipmentIdontthinkwewillbeabletomakethecontrol
workcompletelysuccessfulthoughconditionswillbemuch
better Idontknowthemosquitosituationinthewestand
havetorelyonotherswhodoknow Ithinkthatthereis

abigimprovementcomingduetooureffortsandalsoin
formingamosquitoabatementdistrictatFresnowhichlooks
asthoughitwouldgothrough

Bendel Doesthemilitarypersonneldo

Johnson Wenowhirecivilians Until

wehadsoldierpersonnelworkingonit

Campbell Arethereanyquestionswith
Aidmoney

Grv Isthistobeamatterofapplicationbythevarious
districtsandcountiesoristhePublicHealthService
assigningsomuchmoneytoparticulardistricts

Peters Itwillbenecessarytoobtainsomeoneasa
sponsorsothatpracticallyyouwillhavetomakeanappli
cationforaproject The7PAwillsupplythelaboranda
certainamountformaterialsthesponsorwouldcontribute
thesupervision

Robinson ModestoinStanislausCountyisanintermediate
stopoverpointforagoodmanytroopsintransit At

presenttheyhaveatemporarycampoutsideourdistrict
Couldtheycomeunderthisarrangement

Peters Veryprobably

Gray Wetriedallthisbeforeandourexperiencein
sponsoringsuchfederalaidworkwasthatitcostusmore
justtosponsoritthanitwouldhavecostusifwehad
donetheworkwithourownmen Itseemstomethatasmall

amountofmoneyplacedinthehandsofthesuperintendents
whoaregettinggoodresultsandcouldgetbetterwithmore
moneyattheirdisposalwoulddothemostgood Inthisway
wecouldgetresultsthatwoulddefinitelychangethesit
uationforthebetterwiththeleastexpenditure the

greatestspeedandthemostcertaintyandwewould avoid

alotofredtapeandunnecessaryreportmaking

Oampbell Wehaveannexedalotofnewterritorytoour
districtintheWalnutCreekarea butwewillnotget
anytaxmoneyfromituntilafterJuly 192 Butthe

peopleintheannexedareawillexpeotaconsidlrableamount
ofcontrolworktobedonetherethissummer Ganweget
anyofthismoneytocarryovernextyearintheannexed
area

theditching

aboutamonthago

regardtoFederal
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Peters Probablynotunlessthereisamilitaryestablish
mentintheannexedarea

Stewart Iwouldntwanttoemphasizeanythingbeingsaid
thisafternoon orchangethesubjectorappeartotakeex
ceptiontoanythingbutIthinkitmightbewelltogive
youmyopinionofwhathashappened OfcourseIspeak
withoutauthorityandeverythingIsayisbutmyownper
sonalanalysisofthesituation

Theemphasisinthisafternoonsdiscussion
hasbeenplacedinpartatleastuponthepresentsituation
ofnationaldefenseandourpartinit Ithasbeenshown

byeachspeakerthatwearegoingtobefacedwithmany
problemssomeoldandsomenew Ithinkitisquitepos
siblethatthoseofyouwhohavebeenengagedsuccessfully
inmosquitocontrolmayultimatelyfindthemselvesinother
insectcontrolworkalso Wetalkaboutalotofmoneyfrom
theJPAandothersourcestohelpoutinthiswork J

lotofmoneyhasbeenreleasedbutrememberthatitisalso
truethatwearefacingaperiodofstricteconomy Weare

goingtohavetodrawasharplineofdemarcationbetween
luxuryandnecessity Verysoonthissharplinewillbe
presentedtousinthismatterofabatementwork Ibe

lieveitisquitepossiblewemaybeinstructedinview
oftheenormousnationalexpenditureswearefacingthat
wemustexpendouravailablemoneyforoontrolofthose
mosquitoesdirectlyconcernedoratleastverystrongly
suspectedofbeingconcernedwiththetransmissionofdis
ease Icanvisualizethepossibilityofhavingtolet
uponthecontrolofsomespeciesinordertodevoteour
energyandmoneytowardthoseformswhichmaydetractfrom
militaryefficiencyanddefenseindustries Thatisthe

wholekeynoteofpreparednessusingtheterminabroad
sense Wemustbepreparingourselvesforthesituation
whichhasarisenandwhichnooneofuscompletelyunder
stands

Thismorningwementionedourneedformental
elasticity Ithinkhereagaininthematteroffinancing
ourworkwemustadoptthesameattitude Itseemsprob
ablethatthisandsimilargroupswillbechargedwitha
greatdealofresponsibilityindeterminghowweshalldi
rectoureffortsandtowardwhatspecificends Oneof

mygreatestfearshasbeenthattherewouldbeapossible
orprobablelackofcoordinationinthiswork Perhaps
themostimportantfunctionwecanperformimmediatelyis
todoeverythingwecantocoordinateourviewpointsand
effortssothatwhenwedogetmoredirectorders wecan

proceedwiththeminimumoflosttimeandwiththemaximum
ofefficiency Iemreriindedinparticularofonewarning
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thathasbeengiventoday tarGrayspokeaboutthedanger
ofrigidityinourthinkingandinourmethodsofwork and
ProfessorHemsemphasizedspeciessanitation Asanillus
trationofwhatishappeningatlunchtodayit wasreported
thatinonelocalitytherewasanintenseoutbreak ofCulex

kipsinadefenseindustrialplantwhichseriouslyinter
feredwithproduction Thesourceofbreedingwasfoundto
bewaterintirecasingsinanadjacenttire recappingplant

changeininspectorswasprobablythe reasonthatthis
breedingwasallowedtooccur Viemustmakeeverypossible
efforttoprotectourdefenseworkersfromanythingthatwill
lessentheirefficiencyorinterferewithmaximumoutput
Neverbeforehasitbeensoimportantthattherebe nowaste
effort Ourenergiesandfundsoustbeplacedwherethey are

mostneededandwheretheywillbeofthegreatestbenefit
Campbell Iwouldliketopauseamomenttowelcome
DrBarry theStateHealthOfficerofIdaho Haveyoua
wordforusDrBarry

DrBarry Ihavenothingofparticularinteresttoreport
atthistime Wedohavesomeproblemsofmosquitocontrol
andwearetryingtomeetthemwiselyandintelligently We
camedownhereforthepurposeoftryingtofindoutwhat we

coulddofurtherordobetter IwishtointroduceLrLuke
andalsoisVlardofourStateHealthDepartment
Peters Iwouldliketourgethatyouallcometothe
morningsessiontomorrow Thismatterofspeciessanitation
istremendouslyimportantandIbelieve youwillfindthe
materialonexhibitinthelaboratorybothinterestingand
helpful

Gray TomorrowmorningErBendelwillbring upthepower
sprayrigthatweareusing Itwillbeparkedascloseto
thisbuildingashecangetitso youwillhaveachance to
getagoodlookatit Hewillbetheretoexplainabout
itandansweranyquestionsyoumaywanttoaskhimregard
inghisexperiencewithit

Campbell wehavethereportoftheNominatingCommittee

Emerick TheCommitteedesirestonominatelairNicholson
ofthePineGroveDistrictasournewincomingPresident
andMrrPetersasSecretaryTreasurer

Campbell HowaboutaVicePresident

Emerick Wedidnotnominateone Ifyoulikewewillmeet
againanddosoreportingtotheConferencelater

Campbell Yes Ithinkyoushoulddothat
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Thereuponitwasdulymovedsecondedandcar
riedbyunanimousvotethatMrMDNicholsonbeelected
President andMrRichardPetersSecretaryoftheCalifornia
MosquitoControl associationfortheyear1942 Thesession
thenadjourned tomeetat700pmattheDurantHotelBerkeleyforthe AnnualBanquet

Afterthebanquet themembersoftheAssociation
wereaddressedbyDrAlfredC ReedProfessorofTropical
MedicineintheMedicalSchooloftheUniversityofCalifornia
whospokeinformallyonthesubjectofProblemsInvolvedin
theControlofMosquitoBorneDiseasesunderTropicalCon
ditions Thetalkdealtprinoipallywiththeproblemsof
malariayellowfeverandfilariasisinthetropicsandinparticular withtheproblemstheypresentinrelationto
militaryoperationsintheSouthPacificandeasternAsia
combatareas ThetalkwashighlightedbyDrReeds
delightfulhumoratappropriatepoints

SECONDDAY TUESDAY DECEMBER161941

TheConferencereconvenedat915am in

AgricultureHallUniversityofCaliforniawithPresident
Campbellpresiding

Cambell WewillnowhavethepleasureofhavingProfessor
ermsgivehisannualreviewoftheliterature onmosquitoes
andmosquitoabatement

Herms OnaccountoftheamountofworkIhavehadto
carryrecently Ihavebeenunabletopreparethisreviewandhaveturned itovertoBillReevesinstead

REVIEWOFSELECTEDLITERATURE
PERTAININGTOMOSQUITOESFOR19401941

by

WilliamCReeves
DivisionofEntomologyandParasitology

UniversityofCalifornia

Becauseoftheabsenceofaformalreviewof
theliteratureduringour1940meetingitseemsadvisable
thisyeartoincludeatleastthemoreimportantworksfor
1940togetherwiththoseof1941 Inthissurveyapprox
imately400paperswereencountered Obviouslyitisnot
feasibletoincludetheentirenumbersoonlythosepapers
whichappeartobeofprimaryinteresthavebeenselected
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ksusualtheInsectrestSurveyBulletinofthe
UnitedStatesBureauofEntomologyandPlant gives
usanideaofthegeneralimportanceofmosquitoesduring
theyearalthoughthebulletinisonlyindicativeofgeneral
trends Fortheyears1940and1941only11statessub
mittedreports The1940reportsareoflittleimportance
tousatthistime SioimportantrecordsfromthePacific
Coastwereincludedsoweshallpassontothe1941Bulletins
MosquitoesfromOregonreceivethefirstmentionKnipling
reportedanunusualFebruaryandIiarchwithsomemosquito
breeding AdultTheobaldiawereactiveonMarch2 Aedes

inerepituswerefoundonMarch1124daysearlierthan
previousrecordsfromthePortland area

OnApril20Aedesdorsaliswerereportedas
activeinUtah DuringMayfromUtahcamereportsthat
AedesdorsalisandAedescauestriawereannoyingtoman
andtorecentlyshornsheepinSanpeteCountyInMissouri
pestmosquitoeshadbeenannoyingsincethemiddleofMay
throughcentralMissouriinareasclosetofavorablebreed
inggrounds InOregonKniplingreportedthefirstlarvae
ofAedeslateralisandAedesvexanswerefoundatPortland
onMay9 TheColumbiariverhadthelowestpeakofflood
onrecordresultinginaverylowpopulationoffloodwater
mosquitoes

InJunemanycomplaintswerereceivedin
Centraliuiissouriaboutmosquitoes InUtahAedesdorsalis
wasveryannoyingtomanandlivestockinvariouspartsof
thestate InSouthDakotamosquitoeswerereportedmuch
worsethanusualthroughoutthestatebeingexceedingly
troublesomeinthenorthernthird

DuringJulyinArizonaanophelespseudopuncti
penniswascommonatBensonbitingpeopleoutofdoors
earlyinthemorning Thisisanunusualrecordasin

Californiathismosquitorarelybiteshumans Duringthis
monththePacificCoastagainreceivednoticewhenMansonia
perturbanswasreportedfromYakimaWashington Thiswas
anewstaterecord AtthesametimeKniplingreportedlarge
populationsofMansoniaperturbansfromScapposeOregon

againanewstaterecord Thisspecieswasbyfarhe
mostabundantofthesixspeciescollectedatthetime

InNorthDakotamosquitoesreachedtheirhigh
peakofincidenceinlateJuneandremainedabundantfor
severalweeks WithheavyrainfallinearlyAugustmos
quitoesbecameabundantagainAedesvexansandAedesdor
salispredominating Inastockyardseepagepondnear
Fargolarvaewerefoundtobe3000persquarefootof
watersurface FromUtahinAugustcamethereportthat
AedesdorsalisandAedesnigromaculiswereabundantattack
ingmancattleandhorsesinvariouspartsofthestate
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August6westofLoganandBensonthesetriospecies were

particularlyabundant Inthisareahorseshadbeendying
ofequineencephalomyelitisanditwasbelievedthatthe
deathsmayhavebeencausedbymosquitoabundance From

Illinoiscameareportofsevereoutbreaksofmosquitoes
associatedwithsaltwatersloughsnearoilwells

DuringSeptemberhniplingfromOregonre
ported254Anophelesinonenightscatchin alighttrap
atPortland Iperturbanswastakeninalighttrap
onLotusIslandPortlandTduringAugust InColorado
breedingwasmoreactivethanusualatDenverFortCollins
GreeleyandBoulder Reportsofmosquitoesreceivedfrom
DenverandstockmeninsoutheastaidCountyreportedthe
infestationhadcontinuedlongerthanusual Preliminary
surveysshowedthatCulextarsalisTheobaldiainornata
LodesdorsalisAnijroraculisandA vexansseemedto
bethechiefspecies Onehundredandsiltyfour casesof

encephalitisinmanand39deathshadbeenreportedforthe
stateuptoearlySeptember IniansasCulexapioalis
weremoreabundantthanatthesametiLlethepreviousyear
inLanhattan Missourimosquitoeswereextremelyannoying
throughoutthestate InFloridaLadestaeniorhynchus
wasunusuallyabundantduringthesummerbutdecreased
duringSeptember Aedessollicitanswaspresentinthe
vicinityofPanamaCityand wasfoundbreedinginlarge
numbersinasmallpondabout50milesfromsaltwater

Itisofconsiderableinterestthatduring
thesummerof1941thesereportsindicated anunusualabundance
ofmosquitoesinthemiddlewestatthe sametimeasasize
ableepidemicofvirusencephalitis

Apublicationofverygreatinterestbecauseof
theinformationitcontainsonmosquitocontrolworkisthe
ProceedingsofthehewJerseyiosquitoExterminationAssocia
tionfor1941 Thisincludes26papersallofwhichapply
directlytomosquitocontrolstork Thefirstpaperby
TJHeadlee isonKewJerseyLosquitoProblemsinwhich
hetakesupmosquitoesandnationalfedenseemphasizingthe
importanceofmosquitoabatementworkersmaintainingtheir
highstandardsandextendingtheirworkfortheprotection
ofmilitaryorganizationsintheirvicinity Eexthere
viewstheresearchproblemswhichfacethemosquitocontrol
workerincludingstudiesofmethodsofmosquitocontrol
repellentsanddevelopmentsoftrappingdevices Con

siderableattentionwasgiventotherecentadditionofdry
iceasanattractantincreasingthecatchesbyfivefold
withmaximumcatchesforonenightinasingletrapof
18000mosquitoesiniewJerseyand250000mosquitoes in
Delaware Healsoreferstolarvicidedevelopmentsand
attacksontheegs
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InthesecondpaperbyCFilsingeronthe
DistributionofAedesvexanseggs hedescribeshis

techniqueofsodsampling methodofeggrecoveryand
resultsshooingthatmosteggswerepresentinsodsoffer
inggoodcoverofgrassandweeds

IALanzelliofRutgersUniversitypresents
averyinterestingpaperonStudiesoftheEffectofRe
ductionofSurfaceTensiononmosquitopupae Thisin

cludesastudyofthepupaltransformationtotheadult
stagethemechanismofrespirationduringthepupalstage
andademonstrationofthedependenceofthepupaeupona
highsurfacetensiontomaintaintheirequilibriumandnor
malrespiration Ifthesurfacetensionisreducedbya
wettingagentthepupaecannotrestatthesurfaceinan
uprightpositionandthereforedie Reductionofthesur

facetensionisalsoeffectiveagainsteggraftsandpos
siblythelarvae Thesefindingsmightbeappliedinthe
developmentofinsecticidestobeusedinplaceswheread
ditionaldilutionswillnotoccur

FCBishoppandJLWebbpresentAReview
ofContributionstoKnowledgeof1osquitoesDuring1940
includinggeneraldevelopmentsinthecountrytechniques
taxonomyencephalomyelitisyellowfeverAnophelesand
malariahabitsbiologyandphysiologyecologyandcontrol

HHStageandtWYatesreportonCom
parativeResistanceofSeveralSpeciesofiosquitoesto
Larvicides workdoneintheOregonarea Theygivethe
comparativetoxicityoflarvicidestoAec1esCulex Theo

baldiaandAnopheleslarvaethecomparativeresistance
ofAedesandCulexlarvaetolarvicidesthecomparative
resistanceofinstarstolarvicides andthecomparative
resistanceofAedesCulexandTheobaldiapupaetolarvi
cides Aedesvexanslarvaewerefoundtobeslightlynore
resistanttooilpyrethrumoilemulsion andParisgreen
thanthoseofAedeslateralisCulexpipiensandCulextar
salis Larvaeshowedaboutthesamedegreeofresistance
tooilpyrethrumoileulsiOnandphenothiazinebut
larvaeofCulexniniensweremoreresistanttoParisgreen
LarvalinstarsofAedesCulexandTheobaldiaappearedto
bedomeprogressivelymoreresistanttolarvicidesafter
eachmolt AedesandCulexpupaewerenoreresistantto
pyrethrumoilemulsionthantoDieseloil Culexpupae
weresomewhatmoreresistanttoDieseloilandfarmere

resistanttopyrethrumoilemulsionandphenothiazinethan
AedesandTheobaldiapupae

ThenextperbyYatesandStage Factors

thatMayAffecttheToxicityofpyrethrumoillhulsionsas
MosquitoLarvicides goesstillmorethoroughlyintothe
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studyofinconsistentresults Theystudiedemulsifiers
theadditionoforganicactivatorssuch assesameoiland

amylacetateandfoundthatadditionsof59increasethe
toxicitybutprobablyarenoteconomical Itwasfound
thatthetemperatureofstorageandapplication werevery
Importantastoxicityreducedifappliedbelow60F
andacceleratedat60 to68uF Theeffectoforganic
debrisifheavy istonecessitateretreatment

JMGinsburgreviewsThePresentStatus
ofKnowledgeonMosquitoOilsandLarvicides Thechar

acterswhichhegivesforanefficientmosquitooil are

hightoxicitytolarvaeandpupaequickuniformspread
ingonalltypesofwatersurfacesrapid penetrationinto
thetrachealsystemoflarvaeandpupaeandstablelong
lastingfilmonthesurface HerecommendstheNewJersey
mosquitolarvicideifpetroleumoilsareobjectionableand
emphasizestheimportanceofconsideringthevariantsof
temperatureandsurfacetensionofwatersin useofoils

Alongwiththesepapersare14reportson
problemsofvariousdistrictsthehistoryanddevelop
mentofcertainareaseconomyinplantinvestmentwith
eyestothefutureofpayingformosquitocontroland
nationaldefenseconsiderations

Anumberofotherpapershaveappearedduring
thepasttwoyearsdealingwiththedevelopmentsinlar
vicides BHHinmanofTVAreadapaperonThe
PlaceofLarvicidesinMosquitoControlbeforethe15th
annualmeetingoftheFloridaAntiMosquitoAssociation
atJacksonvilleFlorida1941 Thisappearedinthe
GeorgiaLalariaBulletinVol4No2 Inthispaper
hegivesthespecificationforpetroleumoils astaken

fromGinsburgdiscussestheuseofpyrethrumParis green
boraxcalciumarseniteandcoppersulphate theimportance
oflarvicidesinamalariacontrolprogramtheimportance
ofmunicipalcontrolofpestmosquitoestheuseoflarvi
cidesinthecontrolofsaltmarshmosquitoesthecontrol
offloodwatermosquitoesandwoodlandspecies Hecon

siderslarvicidesastemporaryandasecondarycontrol
method Iftheymustbeused theproblemistheselec
tionofthebestsuitedmaterial Insummaryhestates
Inanywellintegratedmosquitoabatementprogramtheuse

oflarvicideswillfindaplaceasanauxiliaryoremergency
measure Sincethefinalobjectiveshouldbepermanent
eliminationoftheproblemareareliance upontheiruse
shouldbecontinuallydecreasing Theselectionofmaterial
andmethodofapplicationcanonlybemadeupondetailed
studyoftheimmediateproblem Inmostsituationseco
nomicconsiderationswilldeterminetheextentandduration
ofthissecondarymeasureofmosquitocontrol
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ThepaperbyAGRichards onDifferentiation
BetweenToxicandSuffocatingEffectsofPetroleum Oilson
LarvaeoftheHousemosquitoCuloxpipiens intheTrans
EratoSocVol67No1087presents acritiqueofex
perimentalworkasummaryanddiscussioncoveringthe
literatureonthesuffocationofmosquitolarvaeand of

cutaneousrespirationininsectswithparticularreference
tosuchrespirationinwaterandinoil Italsoincludes
briefnotesconcerninghistopathologicalandsimilarstudies
withinsects

IntheJourofEdonEntoVol34forApril
1941MentzerDaighandConnellreport onasubjectof
considerableinteresttousbentsforincreasingthe
toxicityofpyrethrumtomosquitolarvaeand pupae They
experimentedwithYarmorPineOilDHSactivatorand
Thannite Byadding5pDHSactivator itwaspossible
tousehalfasmuchpyrethrumasinstandardNewJersey
mosquitoLarvicidewithnolossoftoxicity Thisde

creasedthecostandmadethemostsatisfactoryspraytested

IntheFebruary1941issueoftheJourof
EconEntoJS1ennedydiscussestheLethalConcentra
tionandModeofActionofCooperSulphateusedasamos
quitolarvicide Inexperimentingwithyounglarvaeof
Anophelesmaculipennisvaratrgparvusheshowedthatfatal
concentrationsofanhydrouscoppersulphate areonepartin
50000to100000ofanotherwisefavorableartificialme
diumat2 Themaineffectisadirectpoisoningofthe
larvaebutingreaterdilutionthedestructionofthefood
mayplayagreaterpart Theadditionofmuchlesscopper
sulphateisrequiredtokilllarvaeinnaturalwatersin
whichcoppercarbonateisprecipitatedprobablybecausethe
larvaetakeinmorecopperwhenitispresentinthissolid
form

IntheBullofEntResVol31for1941
abasicpaperbyGIWatsononAPhysiologicalStudyof
MosquitoLarvaewhichweretreatedwithantimalarialoils
isofinterest Inthisworkheelucidatesthereasonswhy
mosquitolarvaediewhenincontactwithoils Heshows
thatifoilgainsadmittancetoonlyonetracheathelarvae
maymoultandsurvivehowever ifitisinbothtracheait
interfereswithmoultingandthelarvaedie Themicro

organismsonwhichthelarvaefeedarealsokilledbyoiling
Oneofthefundamentalfunctionsofsomelarvicidesisthat
theoilwaterinterfacialtension maybesosmallinanoil
thatspreadsverywidelyOnwaterthatthetrachealflaps
arenotpulledopenbyit
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SeveralWorksontheuseofParisgreenhave
appeared LeVan intheAmerJourPubHealthVol30
for1940reportsonLeasuresInstitutedfortheControl
ofAedesaegyvti Theyusedpambusiaholbrookiin
coveredcisterns Inheavyinfestationskerosenewasap
pliedeverytendaysinaddition Forflowercontainers

incemeteriesapelletofawetmixtureofonepartParis
greenandfourpartsplasterofPariswasplacedineachvase
Housesinfestedwithadultsweretreatedwithpyrethrumspray

HendersonandHowardintheAmerJourofTrop
LedVol201940givesaproGressreportonAComparative
EvaluationofParisGreenandPyrethrumIInulsionasAnopheline
LarvicidesinGeorgia Theirworkshowsthatpyrethrumoil
emulsionisacompetentAnophelinelarvicidetheefficiency
ofwhichvariesdirectlywithitsrateofapplication That
undertheconditionsofobservation thematerialcostof
pyrethrumlarvicideisfrom1015tines thatoftheamount

ofParisgreenlimemixturerequiredtoproduceequivalent
mortality Nonmaterialoostswouldincreasetheeconomic
differentialinfavoroftheParisgreen Anadditionalpoint
ofiuportanoeisthatpyrethrumkillsorinjuresinverte
bratepredatorsParisgreendoesnot

Furtherdevelopmentshavetakenplaceinthework
ofDisinsectizationofAircraftasreportedbyCLWilliams
inthePublichealthReportsVol55for1940 Thisarticle

explainsthedevelopmentofaspecialatomizinghandsprayer
forapplicationofpyrethrumspraysinairplanes Itisrun

oncompressedairpressure

During1941threepapersonthevalueofmosquito
proofingformalariacontrolappear HewittandKotcherin

thePublicHealthIteportsVol56reportonObservations
onhouseholdAnophelisminaSelectedGroupofMosquito
ProofedandNongosquitoProofedHomes Theyfoundthatin
generalfewermosquitoeswerefoundinmosquitoproofedhomes
thaninhousesnotsoprotected althoughstrangelyenough
mosquitoproofingdidnotseemto preventmosquitoesfrom
leavinghouses

IntheAmerJourofIiyg Vol34ho2
RBWatsonandHelen0MahergaveAnEvaluationof
LosquitoProofingforIControlBasedonOnedears
Observations theirconclusionsbeingthattherearein
dicationsitisofconsiderablevalue CCIikerand

HEBreedlovereportedintheAmerJourofIiyg Vol
34No2onLosquitoroofingforLalariaControl from

theStandpointofConstructionCosts Theyfoundthatby
contractingforscreeningandmosquitoproofingtheaverage
costwas43300perhouseon350housesundertaken
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Theeffectofmosquitocontrolmeasureson
wildlifeisamatterofconstantinteresttothisgroup
Hinmanetal inScienceVol94forJuly111941give
thereportoftheTVA technicalcommitteeonAdditional

CooperativeStudiesoftheRelationBetweenLosquitoCon
trolandWildlifeConservation Detailedstudyofthe
variousspeciesofplantsandtheirimportanceinthepro
ductionofAnophelesauadrimaculatusshowedthatwiththe
possibleexceptionofwatershieldBraseniaschreberi
whichmayinhibitlarvalproductionfactorsotherthan
individualspeciesofvegetationareofgreatestimportance
indeterminingtheextentofAnophelineproductionina
givenarea Structureandgrowthcharacteristicsofthe
plantsthewaytheyinteractwiththecombinedexternal
factorssuchasfloatagewaterlevelsurfaceetc are

moresignificant Experimentalstudiesare described on

thecontrolofvegetationobjectionabletomalariacontrol
andwildlifeinterests Theapplicationofsodiumarsenite
fromairplanesshowedsomepromise Utilizationofan

underwaterweedcutterforcertainplantsgavegoodre
sults ItwasalsoshownthatpredationonAnophelesby
Gambusiawassufficienttoreducemateriallytheproduction
ofadultsalthoughothercontrolmeasureswerenecessary
tosupplementthis

StearnsMacCrearyandDaighinBull225of
theuniversityofDelawareAgriExpStafor1940report
ontheEffectofDitchingforMosquitoControlontheMusk
ratPopulationofaDelawareTidewaterM Inthisvery
interestingbulletintheygivetheimportanceofthemusk
ratindustryinDelawaretheeffectofditchingonmos
quitobreedingontheheightofthewatertableonthe
characterofvegetativecoverandonthedistribution
ofmuskratpopulationstheirconclusionbeingthateffec
tiveditchingofaproductivemuskratmarshformosquito
controlisdefinitelyinjurious

Asubjectofcontinuedinteresttousisthat
ofthevalueofintermittentirrigationinriceculture
RBEi11andFJCCambournacintheAmerJourTrop
iviedVol21for1941reportonIntermittentIrrigation
inRiceCultivationandItsEffectonYieldWaterConsumption
andAnophelesProduction Theyfoundthatintermittent
rigationwithnowaterevery1617daysrequiressp
preparationofthefieldsandoftheirrigationanddrain
agesystems andneedsclosesupervisionbutoncethe
fieldsaresetupforittheeconomicconditionsforlabor
stimulateinterestonthepartofthegrowersandthe
practiceisspreadingslowly Itisconcludedthatitis

theonlyfeasiblemethodsofarevolvedforthecontrolof
AnophelesbreedinginthericefieldsofPortugal
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ELBishopinScienceVol92for1940 re

portsonCooperativeInvestigationsoftheRelationBe
tweenMosquitoControlandWildlifeConservation Inthe
TVAproject theystudiedtheeffectofParisgreenand
oilsonvegetationandfishandshowedtheaccumulationof
arsenicalsinfishhadnotrenderedthemunfitforhuman
consumption

Mostofthepeopleatthisconventionhave
probablyseenthetwoarticlesbyHaroldFGray on

NaturalisticMethodsInMosquitoAbatementintheJeekly
BulletinoftheCaliforniaStateDepartmentofHealthfor
January1941inwhichheclassifiedthemethodsinto
chemicalphysicalandbiologicaloategorjeswith a

summaryofsucoessfulapplicationsinvariousareasof
theworldundervaryingconditions

WAHoffmaninScienceVol941941reports
beneficialresultsinthereductionofirritation ofinsect
bitesinTheEffectofChloroformonSomeInsectBites
includingmosquitoes

IntheJourofEconPitVol33forJune
1940 PGranettinStudiesofMosquitoRepellentsgives
the test procedureandmethodofevaluatingtestdataand
therelativeperformanceofcertainchemicalsand commer

ciallyavailablemixturesasmosquitorepellents This

typeofinformationisbecomingimportantfortheprotec
tionofarmytroopsinthefield

Duringtheyears1940and1941theaddition
toourknowledgeofmosquitoesofthePacificCoastarea
hasbeenconsiderable AspreviouslynotedKniplingand
GjullinrecordedMansoniaperturbansfromthePacificnorth
west ThismosquitoisalsopresentinCalifornia aswas

reportedbyWilliamCReevesTheMosquitoGenusMansonia
BlanchardinCalifornia Vol17ofthePanPacificEnt
forJanuary1941 ItisrecordedfromBakersfieldHolt
GaltandLanders Thesecollectionsweremadein1917and
1919andthespecimenswerewithmaterialwhichheretofore
hadnotbeendetermined Ithassincebeencollectedin
Fresnoarecordnotincludedinthe paper

Anothervaluablecontributiontoourknowledge
ofCaliforniamosquitoesisthatbyThomasHGAitken
NotesonAedesnitromaculis LudlowAedesinorepitus
DyarandtiliaterritansWalkerinCalifornia intheiroe
EntSocdashVol42No71940 Inthispaper12
recordsaregivenforLadesnigromaculisshowingitsdis
tributioninninecountiesofthestate Itwouldappear
thatthismosquitoisbecoming commoninthecentralval

leysofCaliforniawhereitmaybeverypestiferous in

additionitisanefficientvectorofequineencephalomyelitis
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inthelaboratory Aedesincrepitusisreportedasbreeding
insaltmarshesinLosAngelesCountywhichisthefirst
recordofthistypeofbreedinginCalifornia IntheOre

gonsaltmarshesbreedingbythisspeciesisfairlycommon
ThreerecordsofcollectionsofCulexterritansaregiven
whicharetheonlyrecordsinCaliforniasubsequentto
Dyarsuniquecapturein1922

AnotherpaperbyAitkenisTheGenus
PsorophorainCaliforniaintheRevistadeEntomologia
Vol11December1940 Thisisthefirstdetailedre
portofthisgenusinCalifornia Psorophoraconfinnis

isreportedfromtheCoachellaandImperialValleysof
southeasternCaliforniaandfromsouthernArizona The

larvaearefoundinirrigationoverflowpoolsasearly
asMay TheadultsappearduringthemonthsofJuneto
Septemberandmaybeofconsiderableannoyancetolocal
residents Ofsystematicimportanceistheconclusionof
theauthorthatPsorophoracolumbiaePsorophoratolteca
andPsorophorajamaicensisareonlysynonymsofthisspecies

AthirdgenusisfirstreportedforCalifornia
byReevesinTheGenusOrthopodomisThobaldinCalifornia
intheApril 1941issueofthePan1acificEntomologist
ThespeiesOrthoadomyiasigniferawascollectedatRivar
sid3RiversideCountyandRedlandsSanBernardinoCounty
Thisspeciesbreedsonly intreeholes Theauthorpoints
outsimilaritiesbetweentheCaliforniaspecimensandthe
easternspeciesOrthopodomyiaalbaalthoughthereisno
doubttheCaliforniaspecimensareOrthopodomyiasignifera

AirkenreportsonANewAmericanSubgenusand
SpeciesofAedesintheApril1941issueofthePan
PacificEntomologist ThisnewsubgenusandspeciesAeds
KompiapurpureipesAitkenwascollectedinlowerCalifornia
andhasalsobeentakeninsouthernArizona

AsignificantpieceofworkfromthePacific
Coastandonewhichhasalreadybeendiscussedinthevirus
symposiumappearedinScienceforOctober31941Isola
tionoftheVirusesofWesternEquineandStLouisen
cephalitisfromCulextarsalisLosquitoesbyHammonReeves
BrookmanIzumiandGjullin

Thefinalcontributionstoourknowledgeof
westernmosquitoesaretwoworksbyAitken TheAnopheles
ComplexinCaliforniafromtheProceedingsofthe6th
PacificScienceCongressVol41941andhisPhD thesis

onAClarificationoftheAnophelineComplexofWestern
America IntheseworksherecognizesAnophelesmaculipennis
ocoidentalisAnophelesmaculipennisfreeborniAnopheles
pseudopunctipennisfranciscanusAnophelespse4dopunotipennis
boydiandAnophelespallfromwesternNorth
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America IndiseasetransmissionAnophelesmaculiennis
freeborniisthemostimportantifnottheonlyvectorof
malariainthewest HeconsidersAnophelesmaculipennis
aztecusasaMexicanspecies Anophelespunctipennisis
astablespeciesandapossiblemalariavectoralthough
oflittleimportance Anophelespseudopuotipennishe
considersasanunstablegroupfoundin North andSouth
America Thisspeciesisanefficientmalariavectorin
areasotherthantheUnitedStates Hebelievesthat

Anophelespunttipennisfranciscausisanorthernrace
thecowmenforminCaliforniaandinadditionAnopheles
pseudopunctipennisproperalsoextendsintoCalifornia
andprobablyinterbreeds Thisworkhasbeenaveryval
uablecontributiontoourknowledgeofthisimportant
groupandhasbeenfavorablyreceivedbyotherworkers
inthisfieldthroughouttheUnitedStates

Nowthatthematterofracesvarietiesand
subspeciesofAnophelesmaculipennishasbeenprecipitated
apaperof1k1BatesintheAnnEntSooAmerVol33
No2for1940onTheNomenclatureandTaxonomicStatus
oftheLosquitoesoftheAnophelesmaculipennisComplex
isofinterest Hetreatsthesubjectfromaworldwide
viewpointalthoughregretablytheCaliforniacomplexis
notincluded Inthisworkheproposestoraisethesub
speciesofthiscomplextospeciesstanding

HSHurlbutintheAmerJourofHyg
Vol54Lo1for1941 FirstInstarCharactersforDis

tinguishingtheCommonInland SpeciesofAnophelinesof
EasternUnitedStates makespossibleaseparationinthe
earlystageswithoutawaitingthecompletelarvaldevel
opment Thisisatypeofworkofconsiderablevalueto
fieldcollecting

NKLawlorinPublicHealthReportsVol
55loo9presentedNotesonavariationintheeggsof
AnophelespunctipennisSay Heconsidersthevariation
tobeapossibleseasonalvariation

Severalinterestingarticlesappearinthe
JourofEconEntfor1940byFiskandLeVanonmos
quitocollectionsbyNewJerseylighttrapsindifferent
areasofsouthernUnitedStates Theseareosquito
CollectionsatCharlestonSouthCarolinaUsingtheNew
JerseyLightTrapandMosquitoCollectionsatBrowns
villeTexas Inthesecollectionsmanynewrecordswere
obtainedfortheareasinvestigatedaddingtoourknowledge
ofmosquitodistribution
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ThepaperdescribingtheworkofGjullin
HegartyandBalienatPortlandOregon onTheNecessity
ofaLowOxygenConcentrationfortheHatchingofAedes
LosquitoEggsappearedintheJourofCellularandomC
parativePhysiologyVol17No2for1941 Asmost

ofthemembersofthisconferencewillrememberMrGjullin
reportedonthisworkatthemeetingherelast year This
paperisbasicandofgreatimportance

Anotherworkalongsimilarlinesappearedinthe
JourofEconEnt inApril1941byt1AConnellHatch
ingResponseofAedessollicitansEggsUnderSelectedand
ControlledEnvironmentalConditions EggsofAedessolli
citansweretestedwithinfusionspreparedfromvarious
plantswithwaterfromvariouscreeksmarshesand with
distilledwater Recordswerekeptonwhichofthesere
sultedinhatchingoftheeggs

AnotherarticleintheApril1941issueofthe
JourofEconEntwasbyTJHeadlee onFurtherStudies
oftheRelativeeffectsonInsectmetabolismofTemperatures
DerivedfromConstantandVariableSources Thisworkwas
carriedoutonAedesaepypti Itconfirmedthegeneralcon
clusionssetforthintheirpreoeeding paperthattherela
tiveeffectoninsectmetabolismoftemperaturesdrawnfrom
variableandfromconstantsourcesisdependent uponwhere
inthegamutoftheinsectsnormaltemperaturereaction
theseconstantandvariabletemperatureslie Alsothis
workindicatesthattheunderlyingandgoverningfactorof
suchdifferencesasexistinthevariableandconstanttem
peraturesistheaccumulationoftherequiredamountof
heatregardlessofconstantandvariable sources

Someverygoodpapersonthelaboratoryrearing
ofmosquitoesandonmosquitolarvalnutrition areofbasic
importancetomosquitowork IntheJourofEconEntfor
April1941ARBuddingtonwritesonTheNutritionof
MosquitoLarvae HeshowsthatautoclavedandBerkefeld
IVfilteredpondwatersupportsthegrowthofthelarvaeof
Aedesae tiandCulexpipiensonlyasfarasthe4thin
star sEcherichiacolafailstosupportthegrowthoflarvae
tomaturitybutBacillussubtilisandSaccharomycetescervisae
supportthegrowthoflarvae tomaturity Mosquitolarvaede
velopundersterileconditionstomaturityonalcohol
sterilizedyeastbutcannotdevelopbeyondthe4thinstar on

autoclavedyeast Theheatstablefactorofyeastisalso
presentinautoclavedliverconcentrate Nicotinicacidand

ascorbicaciddonotreplacetheheatstablefactorinyeast
Losquitolarvaefailtodevelopbeyondthe4thinstar ona

solutedietcontainingaminoacidsvitaminsglucoseand
OsborneLendelsalts Losquitolarvaerequirefordevel
opmenttomaturityunderasepticconditionsatleast3factors
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thiaminhydrocholoride BriboflavinBA andaheatstable

factorinyeastandliverextract

MBatesintheAmerJourTropMedVol21
No1for1941StudiesintheTechniqueofRaisingAnophe
lineLarvae attemptstofindacombinationofmineral
saltsandfoodthatwouldserveasasatisfactorybasisfor
rearinglarvaeunderstandardconditions Theresultswere

notentirelysatisfactorybutwereadefiniteadvancein
technique

RLCrowellintheAmerJourofHygiene
Vol32No1for1940InsectaryRearingofAnopheles
quadrimaculatus givesadescriptionoftheairconditioned
insectaryatWilsonDamAlabama inwhichaselfperpetu
atingcolonyofAnophelesguadrimaculatushasbeenmain
tainedsinceNovember1937 Pulverizeddogbiscuitisused
aslarvalfood Theresultsofthemanagenenttechnique
andmanagementofthecolonyofadultmosquitoesaredes
cribed

StillanotherarticleintheApril1941issue
oftheJourofEconEntisbyDMacCrearyonCompara
tiveDensityofMosquitoesatGroundLevelandatanEle
vationofApproximately100feet Inthisinteresting
studyNewJerseytrapswereoperatedinpairsone45feet
abovethegroundandtheother80feethighorhigherat
twolocationsinDelaware Oneareawasfreshwater the

othersaltmarsh Inthefreshwaterareathelowertrap
took2556femalesof15speciesin54nights Theupper
traptook87femalesof10speciesduringthesameinterval
Onthesaltmarshareatheuppertraptook1334femalesof
11speciesandthelowertrap14325femalesof15species
OnSeptember10thatFemoidssaltmarshanunusually
largeflighttookplaceandtheuppertrapcaught13555
femalesandthelowertraptheastoundingfigureof250000
femaleswhichisreallyacatch

Stillanotherunusualreportisthatof
ADRichardsinEntNewsforOctober1941 onASteno

gamicAutogenousStrainofCulexWiensinnorthAmerica
ThislaboratoryadaptedstrainofCulexpipiensissteno
gamicthatisitmatesreadilyinconfinedquartersand
itisautogenous indicatingthattheadultsdonotre
quireabloodmealtolayviableeggs Theadultswill

takeabloodmealifitisavailablebutitisnotneces
saryfortheircontinuedproductionofeggs

IntheLancetVol240for1941areportof
interestinNationalDefenseappearsbyPGShuteon
ASpeciesofMosquitoInfestingDeepSheltersinLondon
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Culexpipiensmolestushasbeenfoundbreedinginconsider
ablenumbersduringthewintermonthsindeepsubwaytubes
wherewaterhasgathered Breedingiscontinuousevenwhen
outdoortemperaturesarefreezing Duringpeacetimethis
wasnotnoticedduringwartimewhensubwaytubeswereused
assheltersitbecameaproblem MrGrayhasbeencorre
spondingwithIvlrShuteonthisproblem

LERozeboominthe1941ProcOklaAcad
ScireportsonTheOverwinteringofAedesaegyptiin
StillwaterOklahoma Themosquitoapparentlysuccess
fullypassesthroughthewinter andalthoughanun
usuallyseverewintermightdestroyalltheeggs thefact

thatitbreedsinandaroundhousesandbarnsprobably
wouldensureitspermanentexistence Thisfactisofin
teresttoworkersinCalifornia Althoughthismosquito
hasapparentlyneverestablisheditselfonthiscoastif
itdiditseliminationwouldprobablybemostdifficultas
insomeareasfavorableconditionsforitscontinuousex
istenceexist

VargasandFreirein1940reportonanovel
methodofstainingmosquitoesforstudiesofflightrange
KewMethodsofLeasuringtheRangeofAnopheles The

additionofmethylenebluetowaterinwhichmosquito
larvaeweresubmergedof05or025partsper1000for
18to48hourscoloredthethoraxandabdomenoftheadults
emergingfromitsufficientlythatthebluecolorcouldbe
detedted

GESmithRBWatsonandRLCrowell
intheAmerJourofHygieneVol34No2 1941Ob
servationsontheFlightRangeofLnophelesquadrimaculatus
Say statethatintheirstudyofflightdistancethe
greatestdistancefoundwas2700feetfrompointofhiber
nation Thisisamatterofpossibleimportanceinanti
malarialwork

Toreviewtheworkonmosquitobornedisease
forthepasttwoyearsisanobviousimpossibilityinthe
limitedtimeavailable Theentiretimecouldbedevoted

totheworkoftheRockefellerFoundationaloneortoa
discussionoftheSymposiumonHumanMalariaheldatthe
nationalmeetingsoftheAmericanAssociationfortheAd
vancementofSciencein1940andpublishedinbookforma
Afewarticlesofparticularinteresthavebeenselected
andthesealongwithabriefreviewofthebookHuman
Malariawillhavetosuffice
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ApaperbyWADavisonAStudyofBirds
andLosquitoesasHostsfortheVirusOfEasternEquine
Encephalomyelitis AmerJourofHygVol32No2
wasreferredtoatthemeetingsherelastDecemberand
thishasbeendiscussedatantimethis yearin
thesymposiumonencephalitis

JDFultonJEGruetterR
EBHaussandG0BrownintheProcSoo
No1ObservationsConcerningCulexpipiens
CarrierofStLouisEncephalitissshowthat
doesnotsurviveformorethan10days inthe

OMuether

ExpBiol
as8Possible
thevirus
mosquito

VHCornellandWADavisintheProcSoc
ExpBiol Vol42No1MosquitoTransmissionExperi
mentwith

Biol
Virus wereunsuccessfulwithAedes

aeRyptiandgalaQipiensalthoughtheydidnotbelieve
thattheexperimentwasconclusive

SomepertinentfiguresonLossesfrom
MalariainLississippiCountyArkansas arepresentedby
WBGraysonandRESchirmerintheGeorgiaMalaria
BulletinSeptember1941 Theyshowedacostof05405490
forantimalariadrugsandphysiciansfeesfortreatment
ofmalariaintheninemonthsperiodfromJanuary1stto
October1standconsideredthisfigure asfarfromcomplete

Amatterofverygreatimportanceinthemaking
ofmalariasurveyswasbroughtoutbyHSHurlbutand
RHewitt1941in SporozoitesofPlasmodiumlophuraean
avianmalariaparasiteinAnophelescuadrimaeulatus
QuotingthemConsiderableimportanceissometimesat
tachedtooocystandsporozoiteindicesinAnophelescQuad
rimaculatusassociatedwithendemichumanmalaria Itap
pearsthereforethatsomemethodshouldbesoughttodis
tinguishbetweentheexogenousstagesofhumanandavian
malariainthisspeciessincethefindingsreportedhere
tendtoinvalidatetheassumptionthatalloocystsand
sporozoiteswhichmaybefoundare thoseofhumanmalaria
Thisstatementinitselfissufficient

1BriefReviewofNeededResearchintialaria
inPublicHealthReportsVol55No40for1940 con

tainsthereportofacommitteeoftwentyoutstandingworkers
inthisfieldwhometandoutlinedinacompletefashionthe
essentialresearchinthefieldofmalariawiththehopeof
discoveringopportunitiesforcoordinatedeffortin apro
gramtowardbroaderhorizonsofthoughtandresearchservice
Itshowedtheveryapparentandcompellingneedfordrawing
togetherthenaturalandmedicalsciencesinjointefforts
toacquirebasicknowleduponwhichtodevelop moreeffective
control Thosepersonsinterestedinmalariasuppression may
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bestimulatedtoanawarenessofthediseaseandtocon
structiveeffortsdirectedtoclosureofthesegapsand
thoseundertakingstudiesinmalariamaygivegreatercon
siderationtothecompletenessofparticularproramsof
studyratherthantodiversityofstudieswithinpartic
ulargroups Directionofconcertedactionalongthisline
mustsurelyleadtoresultsofagratifyingnature

Anotherapproachtowardsdrawingtogetherand
unifyingtheworkonmalariaisReportonTerminologyin
Malaria aBulletinoftheHealthOrganizationoftheLeague
ofNationsVol9No2for1940 Inthisworktermsare

standardizedinaglossaryandexplained Itisdividedinto
threesections Thefirstdealswithmalariaparasitesand
infectionstowhichtheygiverise Theseconddealswith

malariainthehumancommunity Thethirddealswiththe
insectvectors Itisstatedthatsubspeciesshouldbe
calledvarietiesalsoracesshouldbecalledvarieties

AverytimelypaperbyDrACReedin
CaliforniaandWesternMedicineVol53No1for1940
isMalariaAClinicalSummary Hegivesthehistoryof
malariainCaliforniawiththecommentthatinCalifornia

alltypesofmalariaarestillpresent thatthegeneral
distributionisapproximatelythesameasacenturyago
andthatthisendemicarealieschieflyinandcontiguous
withthecentralvalleysoftheSanJoaquinandSacramento
Rivers HegoesonfurthertosayItisevidentthatthe
problemofmalariainCaliforniahasbeensolvedonlyin
partandthatitseradicationwillrequirecontinuanceof
anintensivecampaign Decreasedmoneyandeffortcanonly
resultinreturntoanincidenceproportionaltotheratio
ofthepresentpopulationtothatofacenturyago The

articlefurtherpointsoutthatthereisadefiniteincrease
ofimportedcasesintoCalifornia Thecontinuationof

studiesonimmunitysuchasthoseofTaliaferroCoggeshall
andothersofferstodaythemosthopefulfieldforadvance
inthecontrolofmalaria Inspiteofalltheworkon
chemotherapypreventionofmosquitobitesistillofpri
maryimportanceinpreventionofmalaria Thisisfacili

tatedbydeterrentapplicationproperclothingandproper
useofbednets

iFBoydpublishedfourpapersintheAmer
JourofTropLedduring1940 ThefirstwasonStrains
orRacesoftheiialariaParasite ThesecondThein
fltlenceofSporozoiteDosageinVivaxLialaria showed

thatthedosageofsporozoitesexertsasiGnificanteffect
onthesubsequentinfection theheavierthedosethemore

severetheattackandtheshortertheincubationperiod
Thesewerefollowedbytwobasicpapersonartificallyinduced
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In1941twofurtherarticlesbythisworker
appearedinthesamejournal thefirstonObservations
ontheBloodProteinsDuringMalariaInfection andthe
secondAnHistoricalSketchofthePrevalenceofMalaria
inNorthAmerica

JMaierandLTCoggeshallintheJourof
InfDiseasesVol69for1941onRespirationofMalaria
Plasmodia continuedtheirattackontheproblemofmalaria
fromthegroundfloor

CoggeshallsreportintheProcIndianaAcad
ofScienceVol50for1941onTheComplementFixation
Reaction explainsacomplementfixationtestwhichhas
beendevisedasanaidtothediagnosisofchronicmalarial
infections Theantigenispreparedfromredcellsinfected
withPknowlesiamonkeymalariaparasitewhichwillfix
complementinhumanmalaria serum Thetestisspecific
formalaria Ininducedtherapeuticmalariainfectionsthe
testbecomespositiveaboutthesecondweekofinfection
andpersistsforapproximately5monthsafterparasitesare
nolongerdetectableinbloodsmears Thefinalevatation

willhavetocomefromfieldstudiesinendemicareasal
thoughtheexperimentalstudiessuggestthetestmayhave
considerablemerit

In1940severalpapersappearedwhichwerecon
oernedwiththepossiblewintercarryoverofmalariain
fectionsinhibernatingmosquitoes HinmanandHurlbutin

theAmerJourofTropLadVol20No3AStudyof
WinterActivitiesandHibernationofAnopheles2uadrimaeu
1atusintheTennesseeValley reportedthattheywere
workingtowardsastudyoftheabilityofmalariaparasites
tooverwinterinhibernatingfemales Oocystsweredis
coveredonthestomachofonespecimenfoundinanaveon
December1st

WKStratmanThomasinthesamevolumeNo5
TheInfluenceofTemperatureonPlasmodiumvivaxstated
thatincertainlocalitiestheoocystmaysurvivethe winter

andcompleteitsdevelopmentinthefollowingspring He

alsoreportsthatatemperatureof3750 995Ffor24
hoursdestroysallparasitesinAnophelesquadrimaculatus

Somepapersonthedevelopmentofchemothera
peuticagentsforthetreatmentofmalariaappearedin1940
and1941 Coggeshall1940TheSelectiveActionofSul
fanilimideontheParasitesof3kperimentalraalariainMon
keysinVivoandinVitro intheJourofExpMed
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Vol71ado1showedthatthisdrugwashighlyselective
initsactionagainsttwospeciesofplasmodiaintheex
perimentalanimal Notherapeuticagentshouldbedis
cardedonthebasisofanegativeresultagainstoneplas
modiumnorcansuchanagentbeproclaimedasauniversal
remedyregardlessofitseffectivenessagainstonetypeof
parasite Sulfanilamideapparentlyinhibitstherespiration
ofPknowlesiaparasitewithahighoxygenconsumption
butnotP inuiwithlowoxygenconsumption

Hegner lestRayandDobles1941ANew
DrugEffectiveAgainstBirdmalaria intheAmerJourof
HygVol33Ito3believedthatsincemalariaparasites
inbirdshavebeenfoundtoreacttodrugssimilarlyto
thoseinmanitseemsprobablethathydroxyethylapocupreine
dihydrochloridewillbeaseffectiveagainsthumanmalaria
asitisagainstbirdmalaria Itslowtoxicityisadis
tinctadvantageespeciallysinceitcanbeadministeredin
largerdoses Theeffectofthisdrugonrelapsesonsporo
zoitesandintheeliminationofallparasitesfromthe
vertebratehostremaintobedetermined Itisaseffec

tiveasquininehydrochlorideandhasalowertoxicity It

appearedtoaffectmerozoitesandgametocytes

AreportbyUNBisphamonToxicReactions
FollowingtheUseofAtabrineinMalariaintheAmerJour
ofTropMedin1941 statedAstheUbArmycontem
platedusingthisdrugextensivelyastudyofreportsof
reactionswasmadeandadetailedreportcoveringalloases
inwhichatabrinewasadministeredwasrequired There

portswereveryfavorableandtheincreasinguseofthedrug
confirmedthem 49681caseswerestudied38casesof
severetoxicreactionwereincluded Therelationshipto
blackwaterfeverisunknown Anincreaseinrapidityof
removalofthisdrugshouldbeofvalueindecreasingits
toxicity

InclosingthisdiscussionofmalariaIwould
liketobrieflyreviewtwosymposiaonereportedin1940
andtheotherin1941 Thefirstwasaseriesofpapers
presentedbeforetheNationalMalariaCoiatiitteemeeting
withtheSoutherniiecicalAssociationonNovember21stto

24thin1939andreprintedintheSouthernMedJour
Vol33Tao8forAucust1940 Sevenpaperswerepub
lishedatthistime Itwillbepossibleonlytolist
thesepapersandtheauthorswhichwillshowthescope
ofthesymposiumHCClark ReviewofRecentResearch

onDrugProphylaxisandTreatmentofMalaria JAndrews
ECFaustandRBWatsonRecentAdvancesinthe
EpidemiologyofMalaria SFKitchenCGHughLa
Roe AReviewofRecentExperimentalStudiesinMalaria
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GHBradleyREBellamyandTTBrackenTheWork
ofStateBoardofHealthEntomologistsinMalariaControl
ReportoftheSubcommitteeonEntomology LL 7illiams
MalariaControlActivitiesReportoftheSubcommitteeon
MalariaPreventionActivities1939 ECFaustandV
ParkerMalariaLiortalityintheSouthernUnitedStates
fortheYear1938 andLYClarksonEngineeringPhases
ofMalariaControl

Thesecondsymposiumandbyfarthelargerand
morecomprehensiveisthatpreviouslymentionedASympos
iumonHumanMalariaWithSpecialReferencetoNorthAmerica
andtheCaribbeanRegion Thisistheeighthsymposiumin
afieldofeightwhichhavebeenheldonpublichealthand
publishedbytheAmericanAssociationfortheAdvancementof
Science Thesymposiumwasorganizedbyajointcommittee
fromtheSectionofLiedicalSciencesoftheAssociation
theAmericanSocietyofParasitologiststheAmerican
SocietyofTropicalMedicineandtherationalMalariaCom
mittee Thevolumeasitappearspresentsasystematic
comprehensiveauthoritativeandthoroughlydocumented
discussionoftheproblemsofhumanmalariainNorth
AmericaandtheCaribbeanregion Thisvolumeisespeoially
timelybecauseofthegreatimportanceofmalariatorational
DefenseintheareasconcernedboththeArmyandNavyalong
withcivilianpersonsbeinginvolvedwiththestruggleagainst
thisdisease Fortytwocontributorspresentedfortyfour
papers Abriefreviewofthescopeofthedifferentsec
tionsofthepublicationwillbeallthereistimefor

LiFBoydopenedthediscussionwithan
HistoricalIntroductiontotheSymposiumofMalaria
ThiswasfollowedbythesecondsectiononParasitology
withsixraperscoveringthedistributionofmalariain
BorthAmericaLiexicoCentralAmericaandthelestIndies
thetaxonomyofthehumanmalariaparasiteswithnoteson
theprincipalAmericanstrains themorphologylifecycle
andphysiologyofPlasmodiummalariaePlasmodiumvivax
andPlasmodiumfalciparumlandthedetectionanddifferential
diagnosisofmalarialparasitesintheschizogonousandsporog
onouscycles

ThethirdsectionwasonAnophelineVectorsof
Malaria containedsevenpaperscoveringthegeneralmor
phologyofAnophelesandtheclassificationoftheNearctic
speciesdisr uionoftheNearcticAnophelesbionomies
andecologyofNearcticAnopheles theclassificationand
identificationoftheAnophelesmosquitoesofMexicoCen
tralAmericaandthelestIndiesdistributionandecol
ogyoftheAnophelesmosquitoesoftheCaribbeanregion
factorsinfluencinginfectionofAnopheleswithmalarial
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parasites andthetransmissionofmalariabytheAnopheles
mosquitoesofKorthAmerica

ThefourthsectiononEpidemiologyiscomposed
offourpapersoncyclicalvariationintheincidenceof
malaria topographicalandrelatedfactorsintheepidemiol
ogyofmalariainNorthAmericaCentralAmericaandthe
lestIndiesmalariaandthecommunity andtheroleof

Anophelinesintheepidemiologyofmalaria

ThefifthsectiononSymptomatologycontains
fivepaperscoveringtheinfectionintheintermediatehost
symptomatologygeneralconsiderations theinfectioninthe

intermediatehost thesymptomatologycausedbyvivaxguar
tanandfalciparummalariaandtheinfectionintheinter
mediatehostascausedbyblackwaterfever

ThesixthsectionisonPathologyandImmunity
andiscomposedoffivepapersonsomepathologicaspectsof
humanmalaria thephysiologicalpathologyofmalariaim
munitytohumanmalariacharacteristicsofimmunity the

cellularbasisforimmunityinmalaria andhumoralimmun

ityinmalaria

TheseventhsectiononTreatmentcontainsfour

paperscoveringcinchonaanditsalkaloidsinthetreatment
ofmalariaantimalarialsotherthanquinineexperimental
chemotherapyinmalaria andasummaryoftenyears obser

vationsonmalariainPanamawithreferencetocontrolwith

quinineatabrineandplasmochinwithoutantimosquito
measures

ThelastandlargestsectionofthebookSection
eight isdevotedtoControlandEradication Thisin

cludestwelvepaperscoveringtheplanningofmalariacon
trolmethodsandproceduresofmakingamalariasurvey
methodsdirectedagainstadultmosquitoesinthecontrol
anderadicationof aalariahousingwithspecialreference
tomosquitoproofingformalariacontroldrainageandfill
ingmethodsformosquitocontrol themanagementofwater
formalariacontrolpetroleumproductsformosquitocontrol
Parisgreenandotherstomachpoisonsaslarvicidesagainst
mosquitolarvaenaturalisticmethodsofMalariacontrol
adaptabilityofcontrolmeasurestotheIiearcticfaunaof
Anophelesmosquitoes theadaptabilityofcontrolmeasures
tothemalariavectorsoftheCaribbeanregion andtheanti

malariaprograminKorthAmerica

Abriefsummaryofthejorkinthevariousareas
oftheworldleadstoanappreciationofthescopeofmos
quitoworkinSouthAmericaCentralAmerica IndiaChina
Africa orRussia 4detailedsummaryofeachofthepapers
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fromthesevariousareaswouldnecessitateagreatincrease
inthelengthofthispaperandisthereforeimpossible
FromSouthandCentralAmericawehavereceivedmorecon

tributionsthananyotherareaoutsideofJorthAmerica

Anexampleoftheinterestsinthisareaarethe
listsandkeysofmosquitoesfromvariousareasColombia
MexicoCosta leaVenezuelaBritishHondurasandareas
ofCuba MalariasurveyswithrecoveryofAnophelesfe
malesofseveralspeciesnaturallyinfectedwithPlasmodia
arereportedfromvariousregions Anophelesbellatorwas
foundnaturallyinfectedinTrinidad Anophelesalbimanus
AnophelesvestitipennisandAnophelesdarliiiinBritish
Honduras theveryimportantAnophelesgambiaeinBrazil
and still wehaveonlymentionedafewofthemoreim
portant Descriptionsofnewspeciesofmosquitoescome
frommanyregions Studiesofdistributionandeggsof
Anophelesmosquitoesarebeingcarriedoutwithconsequent
studiesofracesorsubspeciesalsostudiesofecology
withspecialnotesastothepossibleimportanceinthe
controlofmalaria Worksarepublishedclarifyingthe
confusednomenclatureandsystematicpositionsofthe
variousAnophelesthusestablishingthetruerelationships
ofthevariousspecies Thedevelopmentofspecificanti
malariallegislationinSouthAmericancountriesiswit
nessedbythereportofTheVenezuelanantimalarial
legislationandreclamationproject Detailedreportson
thespreadofAnophelesgembiaeinBrazilandimportant
developmentsinthefightagainstthisworstofmalaria
vectorshavebeenprepared Inmentioningtheworktothe
southitiscertainlynecessarytoincludethereportsof
theGorgasLiemorialLaboratoryinPanamaandthevarious
progressreportsoftheseveralworkersfromthislabor
atory Antimalarialandantiyellowfeverworkinthe
LatinAmericancountriesatthepresenttimeisbasedon
ascientificfoundationandtheoneagencyresponsible
toalargedegreeforthisistheRockefellerFoundation
TheAnnualReportoftheInternationalHealthDivisionof
theRockefellerFoundationreviewingtheirworkforthe
pastyearisawonderfulsourceofinformationonthead
vancesandtypeofworkbeingcarriedoninthisarea

FromIndiacomeseveraljournalsdevoteden
tirelyorlargelytothesubjectofmalariaTheJournal
oftheMalariaInstituteofIndia TheIndianMedicalGa

zetteHealthBulletinsoftheIndianMalariaBureauand
ReportsoftheAllIndiaInstituteofHygiene Duringthe
pasttwoyearsdetailedaccountshaveappearedofstudies
ontheimportantmalariavectorscontrolmeasuresdirected
againstthevariousspeciesecologicalstudies studiesof

therateofnaturalinfectionofthevariousspeciesand
ofspecialinteresttothisgroupwouldbethedevelopment
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ofcontrolmeasuressuchasantilarvalflushingofrivers
andstreams theestablishmentandrigidenforcementof
halfmileoilingzonessurroundingrubberestates theuse

ofnativespeciesoffishagainstlarvaethedevelopment
anduseofautomaticsiphons thedevelopmentandchoiceof
mechanicalsprayersformosquitocidesprayingdirected
againstadults thepackingoffascinesintodrainsand
tributariesofravinestopreventbreedingofAnopheles
theuseofwaterinsteadofdustfordilutingParisgreen
inmalariacontrolusingaportablesprayguntoapplyit
thenaturalcontrol ofCulicinemosquitoesbyprawnsin
coalminesanddevelopmentofvariousothermeansofnat
uralisticcontrol

FromIndoChinaandChina thelatterinpar
ticular theamountofpublishedmaterialisgreat A

verypertinentpaperonTheChoiceofEmplacementsof
CampsandTheirUnavailabilityforMalariawithMilitary
ForcesintheFieldbyPMenuandCTaumanoffisbased
onstudiesinFrenchIndoChina Theirstudyshowedthe
importanceinchoosingcampingplacesofmakingtopo
graphicalandentomologicalinvestigationsfirstofali
Thiscombinedwithmedicalprophylaxispreservedthe
sanitarystateoftroopsinahighlyendemicarea Great

importancewaslaidonaknowledgeoftheparticulartypes
ofwaterthemalariavectorsbreedin Knowledgeofthis
typeisquitenaturallyofgreatinteresttousatthistime

ThegreatimportanceoftheBurmaHighwayin
Chinaandthenecessitytokeepitopenhasresultedin
detailedentomologicalstudiesoftheareabyworkersof
theUSPublicHealthServicenativeworkersandRocke
fellermen ThreereportshaveappearedLLWilliams
intheAmerJourofTropMedVol21 No1for1941
MalariaontheChinaBurmaHighway RCRobertsoninthe

TransRoySooTropMedandHygVol34No4A
MalariaSurveyontheChinaBurmaHighway andRobertson

andTLChangintheChinaIcedJour Vol58No4
1940MalariaSurveyinWesternUnnanLunglingArea and

LushihCounty Thisworkisbeingcarriedonstillfur
therbyagroupof15USPHSmennowinthesame
areacombatingmalariaasarailroadisbuiltparallelto
thehighway

OtherworksfromChinacovermosquitoesas
carriersofWuchereriabanoroftithegeographicaldis
tributionofmosquitoesinChinaeggsofAnophelesstudies
ofecologyandtheimportanceofvariousspeciesasvectors
ofmalaria Anophelesminimusappearstobethemostim
portantvectorinthesouthernarea
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FromRussiacomedetailedworksonAnopheles
maculipennisanditsimportanoeasavectorofmalaria
studiesoftheinfluenceoftemperatureonthelarvae
studiesofroaddustsandtheirdesirablecharactersfor

carriersinParisgreendustingfromaeroplanesandattacks
onadultsinhousesalongwithconsiderableworkonraces
andthemethodsofcontrollinglarvae

FromtheAfricancontinentcomereportsofthe
difficultiesencounteredbytheItaliansinthecolonization
ofEthiopia Greatoutbreaksofmalariaaccompaniedthe
influxofsoldiersandworkmenwithmanyproblemsofcon
trolandprevention AlsopartthreeofIiosquitoesofthe
EthiopianRegionCulicineadultsandpupaebyFr7Ed
wardsappearedin1941

FromEastAfricacomedetailedreportson
malariaincludingreviewofhistorythepresentposition
costofmalariatechniquesusedinmakingmosquitosur
veyslegalpowersforeradicatingmosquitoestheuseand
resultsofmanyhundredsoftestsonoilsavailableinthis
areaandtheuseofnativefishconsideredsuperiorto
Gambusiabecauseofthefactthatitiscapableofresist
ingdroughtbydepositingresistanteggs Thesepapersap
pearedintheEastAfricanMedicalJournalVol17No10
for1941 AnotherpaperinthisvolumewasonYellow
FeverandEastAfrica DuringOctober1940insouthern
Sudanover15000casesoccurredwithmorethan1600deaths
foranareaof6000squaremiles Theyarenotcertain
thattheepidemicdependedentirelyonAedesaewptiasit
wasbelievedthatjungleyellowfevermayhavebeenin
volved

FewpapershavecomeoutofEuropeduringthe
pastyearaswouldbeexpected FieldStudiesofthe

AnophelineMosquitoesofAlbaniabyMBatesappearedin
theProcEntSocofWashington RCShannonand
JHadjinicalaoreportedintheJour ofEconEnton
EggProductionofGreekAnophelinesinLature

TheAnnualReportoftheRockefellerFoundation
for1940containsmuchinformationonmostoftheseareas
Thisreportiseasilyattainableandthereforewillnotbe
reviewed

Infinishingthisreview thereareanumberof

informativepublicationsfromvariousagenciesofmosquito
controlwhichshouldbementioned Thesemostlyinclude
historiesoftheagencyconcernedmosquitolifehistory
andhabitsmethodsofmosquitoabatementandrelatedin
formation Particularlyattractiveinthemannertheyare
madeupandpresentedareKeepingAlamedaCountyFreeof
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MosquitoesfromtheAlamedaCountyLiosquitoAbatementDis
trictOaklandCaliforniaandAnInformativeBulletin
onMosquitoAbatementinSaltLakeCity TheDominionof

CanadaDepartmentofAgricultureinPubi719Circ172
MosquitoControlinCanadagivesafourpageaccountwhich
isverygeneral SintonandShuteintheMedicalMemoran
dumsoftheMinistryofHealthNo238 Memorandumon
IieasuresfortheControlofLosquitoNuisancesinGreat
Britaingiveashortreview ArevisededitionofThe

MosquitoesofArkansasbySJCarpenterappeared

Iregretthatitisimpossibletoincludeall
thepaperswhichappearedduringthetwoyearperiod The

moreimportantonesasfaratthisparticulargroupis
concernedhavebeenincluded

Stewart MrReevescallsattentiontothefindingof
MansoniaperturbansinCalifornia Lansoniaperturbans
iswithoutdoubtoneofthemostviciousbitersinthe
easternstates Theirbitesarerathervenemousandthey
arepersistent viciousbiters Thecontrolofthismos

quitoisadifficultproblemastheydonotcometothe
watersurfacetobreathe Thelarvaeinserttheirbreathing
tubeintothehollowstemsofcertainaquaticplantsand
obtaintheiroxygenfromtheseplants Thereforeoiling
thewatersurfaceinineffectiveincontrollingMansonia
perturbans Youmustresorteithertobiologicalcontrol
byexterminationoftheoxygenbearingplantswhichis
practicalundersomeconditions oryoumustusetoxic
materialswhichwillpoisonthewaterorsinktothebottom

Herms Isthereanythingparticularlydifferentinthe
breedinghabitsofAedesdorsalisandAedesniflromaculis
Reeves AedesniJromaculisseemstobetakingoverwhere
Aedesdorsaliswasformerlyprevalent ladesdorsalis
appearsearlyinthespringandAedesnirromaculiscome
later

Peters OnwellfloodedfieldswehavetakenAedesnigro
maculisaboutthemonthofAprilorMaywhenbothAedes
dorsalisandAedesniGromaculiswereabundant Atthe

FresnosewerfarmprobablyAedesnipromaculisisthemost
viciousbiter Wefoundthemthereindrovesandtheywere
terribleinFresno Theyareprimarilyadaybitingmos
quito

Herms Theybiteprincipallyearlyinthemorningandtoward
evening

Peters Someofusweredressedinlightclothesandsome
indarkandwefoundthelightclothesattractedtheAedes
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Reeves ThatisgenerallytrueofanyAedesmosquito
Aedesincrepitusforinstance

Herms HeretoforeAedesincrepitushasbeenlookedupon as

analpineorsnowmosquitobutitisalsofoundin ocean
shoremarshes

Reeves TheyarefoundintheSantaCruzMountainsalso
whereitbreedsinthestreambeds InthePacificNorth
westitbreedsoutinthepasturesinoverflowpoolsorirri
gationditches

Herms Iamsorrywemustcurtailthisdiscussionbutwehaveanexhibitset upinRoom204foryoutostudy Bill

Reevesgotupatsixthismorningtosetupthisexhibit
andhehasalsodoneaveryfinejobinpreparingthekey
forTheIdentificationofCaliforniaMosquitoeswhichis
nowbeingdistributedtoyou Usingthiskeyyoucanfol
lowthroughtheworkingexhibitandfollowout acomplete
andsystematicschemeofidentificationofourCalifornia
mosquitoes

InpastyearsTommyAitkenhasdonemostofthe
workontheseexhibits WemissTommybutwearegladthat
heisnowdoingajobofhisownfortheUSArmybeing
atpresentstationedinPuertoRico Butwehavefounda

capablesuccessorinBillReevesandthepresentexhibit
isoneofthebestwehaveeverhad Wewillnowadjourn
toRoom204inthisbuilding

Reeves ThisKeyIhaveintendedtobemerelyanaidtoa
rapidfieldidentificationof ourmosquitoes Itisnota
systematic identification It1simpossiblesometimesto
makeacompleteidentificationoutinthefieldbutit
canbeofgreatimportancetobeabletomakeatentative
diagnosisofthespecies Thereareafewimportantiden
tifyingcharacteristicsandinthelaboratorytheexhibits
ofthesecharacteristicsarenumberedthesameasinthekey
IfyoustartwithspecimenLc1andfollowthroughwiththe
keysyouwillhaveachancetoreallystudyeachspecimen
and follow theschemeofidentification

NOTE TheIdentificationofCaliforniaTosquitoesby
Ti1liamC7Reeves wasgivenonlytothose ersonsattending
theConferenceandisnotreproducedinthese roceedinss
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Thegroupthenspenttheremainderofthemorn
inginthelaboratoryworkingonidentificationcharacters
ofmosquitoes

At130pmtheConferencereconvenedin
AgricultureHall

Campbell WewillnowhaveapaperonChangesinLegis
lationAffectingMosquitoControlOperationsbyHarold
FGray

Gray TwoyearsagotheAssociationorganizedaLegislative
Committeewhichatourmeetinglastyearreported onde

sirablechangesinthelawsunderwhichweoperate The
committeemembershadbillsintroducedintothe1941State
Legislatureandbyworkingcooperativelyaccordingtoa
generalplanagreedtowewereabletogettheseveral
amendmentspassedwithoutappreciabledifficultyandthey
weresignedbytheGovernorandwentintoeffectSeptem
ber131941 Theoriginalamendmentsweredesignedto
enabledistrictstooperateoutsideoftheirboundaries
wherenecessarytomakethepowertoinspectspecific
insteadofimpliedtopreventinterferencewithordamage
toourworkandinthecaseofpestabatementdistricts
toprovideanoptionalbasisofassessment

WithoutconsultationwithustheMarinDistrict
whichseemstoprefertoplayalonehandinallmattersre
latingtomosquitocontrolhadintroducedaseparateamend
mentrelatingtothemethodofdefrayingexpensesofTrus
teesandthemethodofwithdrawaloffunds Astherewas

noobjection theirbillwastackedontoourbillinthe
Senate

Iwishtothankallthememberswhoworkedon
thislegislationprimarilybycontactingtheirownAssembly
menandSenators WhileallpitchedinandhelpedChester
RobinsonandFredHayeswereparticularlyhelpful

CHANGESINLMISLATI0NAFFXTING

LIOSQUITOCONTROLOPERATIONS

by

HaroldFGrayEngineer
AlamedaCounty16osquitoAbatementDistrict

The1941LegislatureofCaliforniapassedcertain
actswhichamendvarioussectionsoftheHealthandSafety
Coderelatingtomosquitoabatementdistrictsandtopest
abatementdistricts Inadditionatleasttwogeneral
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statuteswerepassedwhichhaverelationtotheworkof
suchdistricts

IOSQJJITOABATMiENTDISZRICTS

Theactwhichamendsthemosquitoabatement
districtlawisChapter314Statutesof1941 Theoriginal
sectionsoftheHealthandSafetyCodeaffectedbythisact
areshowninthelefthandcolumnbelowandoppositein
therighthandcolumnarethesesectionsasnowamended
SectionnumbersrefertoHealthandSafetyCodesection
numbers SectionIofChapter314amendsSection2248of
theHealthandSafetyCodeasfollows

2248 Themembersofthe
districtboardshallserve

withoutcompensationbut
thenecessaryexpensesof
eachmemberforactual

travellinginconnection
withmeetingsorbusiness
oftheboardshallbeal

lowedandpaid

2248 Themembersofthe
districtboardshallserve
withoutcompensationbut
thenecessaryexpensesof
eachmemberforactual

travellinginconnection
withmeetingsorbusiness
oftheboardshallbeal
lowedandpaid Inlieu

ofexpensesthedistrict
boardmaybyresolution
providefortheallowance
andpaymenttoeachmember
oftheboardofasumnot

efivedollars
N500permonthfor
expensesincurredinattend
ingbusinessmeetingsof
theboard

Thisamendmentprovidesanalternatemethodof
compensatingmembersoftheBoardofTrusteesfortravelling
expensesinattendingbusinessmeetingsoftheBoard In

steadoffilinganitemizedstatementofexpensesboard
membersmayreceiveinlieuofsuchactualincurredex
pensesamonthlyallowanceofnottoexceedyr500pro
videdthattheBoardofTrusteesmustfirstbyformal
resolutionenteredintheminutesauthorizethismethod
ofdefrayingexpensesofmembersoftheboardforactual
attendanceatmeetings

Section2ofChapter314amendsSection2270of
theHealthandSafetyCodeasfollows
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2270 Thedistrictboardmay
a Takeallnecessaryor

properstepsforthe
exterminationofmos

quitoesfliesorother
insectsinthedistrict

bSubjecttotheparamount
controlofthecountyor
cityinwhichtheyexist
abateasnuisancesall

stagnantpoolsofwater
andotherbreedingplaces
formosquitoes fliesand
otherinsectsinthedis
trict

cPurchasesuchsuppliesand
materialsandemploysuch
laborasmaybenecessary
orproperinfurtherance
oftheobjectsofthis
chapter

d Ifnecessaryorproperin d
thefurtheranceoftheob

jectsofthischapterbuild
constructrepairandmain
tainnecessaryleveescuts
canalsorchannelsuponany
landinthedistrictand
acquirebypurchasecondem
nationorbyotherlawful
meansinthenameofthe
districtanylandsrights
ofwayeasementsproperty
ormaterialnecessaryfor
anyofthesepurposes

2270 Thedistrictboardmay
aTakeallnecessaryor

properstepsforthe
exterminationofmos

quitoesfliesorother
insectseitherinthedis
trictorinterritorynot
inthedistrictbutso
situatedwithrespeotto
thedistrictthatmos

quitoesfliesorother
insectsfromsuchterri
torymigrateintothe
district

bSubjecttotheparamount
controlofthecountyor
cityinwhichtheyexist
abateasnuisancesall
stagnantpoolsofwater
andotherbreedingplaces
formosquitoesfliesor
otherinsectseitherin
thedistrictorinterri
torynotinthedistrict
butsosituatedwithre

specttothedistrict
thatmosquitoes flies

andother insects from

suchterritorymigrate
intothedistrict

cPurchasesuchsuppliesand
materialsemploysuch
personnelandcontract
forsuchservicesasmay
benecessaryorproperin
furtheranceoftheob

jectsofthischapter

Ifnecessaryorproper
infurtheranceoftheob

jectsthischapter
buildconstructrepair
andmaintainnecessary
dykesleveescuts
canalsorditchesupon
anylandandacquireby
purchasecondemnation
orbyotherlawfulmeans
inthenameofthedis

trictanylandsrights
ofwayeasementsproper
tyormaterialnecessary
foranyofthesepurposes
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eMakecontractstoin e
demnifyorcompensateany
owneroflandorother

propertyforanyin
juryordamageneces
sarilycausedbytheuse
ortakingofpropertyfor
leveescutscanalsor
channels

fDoanyandallthings
necessaryorincident
tothepowersgranted
byandtocarryout
theobjectsspecified
inthischapter

iLakecontractstoindemnify
orcompensateanyownerof
landorotherpropertyfor
anyinjuryordamageneces
sarilycausedbytheuseor
takingofpropertyfor
dykesleveescutscanals
orditches

Enteruponwithouthindrance
anylandswithinoryith
outthedistrictforthe
purposeofinspectionto
ascertainwhetherbreeding
placesofmosquitoesflies
orotherinsectsexistupon
suchlandsortoabate
publicnuisancesinaccord
ancewiththisarticle or

toascertainifnoticesto

abatethebreedingofmos
quitoes fliesorother

insectsusuchlands
havebeencompliedFrith or

totreatwithoilorother

larvicidalmaterialany
breecin placesofmosqui
toesfliesorotherin
sectsuponsuchlands

Sellorleaseanyland
rightsofwayeasements
propertyormaterialac
quiredbythedistrict

Everysaleofrealproperty
pursuanttothissubdivision
shallberiadetothehighest
bidderatpublicauction
afterfivedaysnoticegiven
pursuanttoSection2204of
thiscodeandatsuchplace
withinthedistrictasthe
districtboardshallspe
cify

1Doanyandallthingsneces
saryorincidenttothe
pourerssrantedbyandto
carryouttheobjectsspeci
fiedinthischapter
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Theseamendmentsprovidefirst thatthedis

trictmayoperateoutsideofitsofficialboundariesifit
isnecessarytodosoinordertoadequatelyprotectthe
inhabitantsofthedistrictfrommosquitoannoyance second
conferstherighttoinspectinspecific terms insteadof

byinferenceasheretofore thirdprovidesforthesale
ofdistrictpropertywheredesirableornolongerrequired
Itshouldbenotedthatthepowertoinspectislimitedto
lands itdoesnotconferthepowertoinspecttheinterior
ofdwellings

Section3ofChapter314amendsSection2274of
thehealthandSafetyCodeasfollows

2274 Wheneveranuisance

specifiedinthischapter
existsuponanypropertyin
adistrictthedistrict
boardmayinwritingnotify
therecordownerorperson
inchargeorinpossession
ofthepropertyoftheex
istenceofthenuisance

2274 Wheneveranuisance

specifiedinthischapter
existsuponanyproperty
eitherinthedistrictorin

territorynotinthedistrict
butsosituatedwithrespect
tothedistrictthatmosquitoes
fliesorotherinsectsfromsuch

territorymigrateintothedis
trictthedistrictboardmay
inwritingnotifytherecord
ownerorpersoninchargeor
inpossessionoftheproperty
oftheexistenceofthenuisance

Thisamendmentmakesitpossiblefordistricts
toservenoticestoabatemosquitobreedingnuisancesupon
ownersoroccupantsofpropertyoutsidethedistrictaswell
aswithinthedistrictandundertheprovisionsofthere
latedsections22712273and22752289oftheHealthand

SafetyCodeproceedtoabatethenuisanceeitherunderthe
methodprescribedinsaidsectionsorbyanyothermethod
prescribedbylawandalsotorequirethatadequatesteps
betakentopreventarecurrenceofsuchbreeding

Itisrecommendedthatthissectionbyused
withespecialcareandthatdefiniteproofbeavailable
thatmosquitoesfrombreedingplacesoutsideofthedis
trictdoactuallymigrateintothedistrictinsufficient
numberstoconstituteapublicnuisancethatisanuisance
affectingaconsiderablenumberofpeople Itisprobable
thatthepossessionofthispoweriftactfullyexplained
maybesufficientinpracticallyallcasestoobtainabate
mentwithoutactuallyproceedingtolegalaction
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Section4ofChapter314addsanewSection
2292totheHealthandSafetyCodeasfollows

2292 Anypersonwhoobstructs
hindersorinterfereswiththe

entryuponanylandmentioned
inthisarticleofanyofficer
oremployeeofthedistrictin
theperformanceofhisdutyand
anypersonwhoobstructsinter
fereswithmolestsordamages
anyworkperformedbythedis
trictisguiltyofamisdemeanor

Thepurposeofthisnewsectionistoprovidea
moredirectmethodofhandlingtheoccasionalcaseswhere
entryisrefusedorwheremaliciousdamagetodistrictwork
isdone Itisrecommendedthatthissectionbeusedwith
discretionandwherepossibleasapreventiveofobstrep
erousinterferenceratherthanasapunitivemeasure

Section5ofChapter314amendsSection2312
oftheHealthandSafetyCodetoreadasfollows

2312 Thefundsshallonly
bewithdrawnfromthecounty
treasurydepositoryupon
thewarrantofthedis

trictboardsignedbyits
presidentoractingpres
identandcountersigned
byitssecretary

2312 Thefundsshallonlybe
withdrawnfromthecountytreas
urydepositoryuponthewarrant
ofthedistrictboardsignedby
itspresidentoractingpresi
dentandcountersignedbyits
secretary Howeverifthe
countyinwhichthedistrictis
situatedhasadoptedarequisi
tionsystemcoveringthewith
drawaloffundsforthepur
chaseofservicesorsupplies
thedistrictboardmaybyreso
lutionadoptsuchsystemand
makewithdrawalsinaccordance
therewith

Thisamendmentmakesitpossiblefordistricts
situatedincountieswhichhavearequisitionsystemfor
withdrawaloffundsfromthetreasurytocomplywiththe
practiceofthatcounty Atthepresenttimeonlyafew
districtswouldbeaffectedbythisamendment
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ThelawrelatingtoPestAbatementDistricts
Chapter8DivisionIIIHealthandSafetyCodehasbeen
amendedbythreeseparateactsofthe1941Legislaturere
spectivelyChapters333334and361 Theoriginalsections
oftheCodeareshownontheleftwiththeamendedsec
tionsontherightandareplacedintheorderofthecode
sectionsirrespectiveoftheirorderinthe1941acts

Addednewsection

2803 Anypersonwhorestrains
hindersorthreatensanyoffi
ceroremployeeofadistrict
intheperformanceofhisdu
tiesassuchofficeroremployee
isguiltyofamisdemeanor

Thissectionissimilartothefirstpartofthe
newsection2292ofthemosquitoabatementdistrictlaw

bEmploynecessarylabor bUnchanged

cAcquirebypurchaseconcUnchanged
demnationorotherwise
inthenameofthedis

trictanylandsrights
ofwayeasementsor
otherrealproperty
necessaryforthedistrict

dMakecontractstoin
demnifyorcompensate
anyowneroflandor
otherpropertyforany
injuryordamagecaused
bytheexerciseofthe
powersconferredbythis

Addednewsection

28225 Thepetitionshall
statethebasisonwhichthe

propertyofthedistrictshall
betaxedfordistrictpurposes
whichshallbeeitheronthe
basisofareaoronthabasisof
assessedvaluation

SeeremarksconcerningSections28728715and
28717whichalsocommentonthissection

2853 Thedistrictboardmay2853 Thedistrictboardmay
aPurchasesuppliesand aUnchanged
otherpersonalproperty

dUnchanged



chapterorofpowersin
cidentthereto
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Doeverythingneces
sarytocarryoutthe
powersconferredby
thischapterandcarry
outtheobjectsofthe
formationofthedistrict

eUnchanged

fEnteruponanypropertyin
thedistrictforthepur
poseofinspectionand
controlworkandforthe

samepurposemayenter
uponpropertyadjacent
tothedistrictwhichis

abreedingplaceoris
susceptibleofbeinga
breedingplacefromwhich
infestationmayspread
intothedistrict

gDoeverythingnecessaryto
carryoutthepurposes
conferredbythischapter
andcarryouttheobjects
oftheformationofthe
district

Theaddedsubsectionf intheamendedlavr

confersthepowertoinspectwithinorwithoutadjacentto
thedistrict

2871 Theboardofsuper
visorsshalllevyannually
ataxsufficienttoraise

theamountrequiredforthe
purposesofthedistrict
Therateshallbeuniform

andbasedonareaofland
regardlessofassessedval
uation Thecountyassessor
ofeachcountyshallpre
pareanassessmentrollshow
ingthenamesandaddresses
andtheacreageownedby
eachpersonowninglandwith
inadistrictwhichrollshall
bethebasisforthetaxpro
videdforherein Iftherate

hasbeenfixedbytheorga
nizationpetition therate

fixedbytheboardshallnot
exceedthatrate

2871 Theboardofsupervisors
shalllevyannuallyatax
sufficienttoraisetheamount

requiredforthepurposesof
thedistrict Iftheratehas

beenfixedbytheorganization
petitiontheratefixedby

rtheboardshallnotexceedthat
rate
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Addednewsection

28715 Ifthepetitionstates
thatthepropertyshallbetaxed
onthebasisofareatherate
shallbeuniformandbasedon
areaoflandregardlessofas
sessedvaluation Thecounty
assessorofeachcountyshall
prepareanassessmentrollshow
ingthenamesandaddressesand
theacreageownedbyeachperson
owninglandwithinadistrict
whichrollshallbethebasisfor
thetaxprovidedforherein

Addednewsection

28717 Ifthepetitionstates
thatthepropertyshallbetaxed
onthebasisofassessedvalua
tion theboardshalldetermine
therateofthetaxbydeducting
15percentfromthetotalas
sessedvalueofthepropertyin
thedistrictappearinguponthe
assessmentrollandthendividing
theamountrequiredtoberaised
bytheremainderoftheassessed
value

Intheoriginalpestabatexentdistrictact
Section2871requiredtheassessmentbasefortaxestobe
assessedvaluationonly In1939thiswaschangedChap449
Stats1939 toanassessmentbaseofareaonly Thefore

goingsectionstogetherwithSec28225previouslynoted
permitthebasisoftaxationtobeeitherassessedvaluation
orareaasthepetitionersofthedistrictdesireandthe
addednewsection2875followingpermitsthecitizensofthe
districttochan6ethebasisoftaxationbypetitionand
hearingatanytimeaftertheformationofthedistrict

lddednewsection

2875 Uponapplicationofregis
teredvoterswithindistrict
equaltothenumberrequiredfor
apetitiontoinitiateproceed
ingsfortheorganizationofthe
districtandafternoticepub
lishedasprescribedfornotice
ofhearingonapetitionforor
ganizationandahearingonthe
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matter theboardmaychangethe
basisuponwhichthepropertyof
thedistrictshallbetaxedfrom
onepermittedbasistotheother
Thereafterinensuingtaxperiods
thebasisaschangedshallbethe
basisoftaxationforthedis
trict

Addednewsection

2901 Atanytimeafterthein
corporationofadistrictupon
applicationofsuchpersonsas
couldhaveinitiatedproceedings
fortheformationofadistrict
composedofthelandsoughtto
beannexedlandcontiguousto
thedistrictmaybeannexedby
theboardofsupervisorsupon
likeprocedurenoticeandhear
ingasprovidedforformationof
adistrict

Thissectionprovidesanalternatemethodof
annexationsupplementingtheprevious procedure Sec2900
bypetitionofadjacentpropertyownersonly Itmakespos
sibleanannexationofterritoryovertheobjectionof ami
noritypropertyinterest

GENERALLAWSRELATINGTODISTICTS

Twonewgenerallawsofthe1941Legislatureare
alsoofinteresttous

ThefirstisChapter739Statutesof1941
whichmakesavailableasimpleprocedureforthedissolution
ofanydistrictwhichhasceasedtofunctionandisno
longerrequired

Ifsuchadistricthasnodebtsorbondsand
hasnotexerciseditsfunctionstheneitherthecounty
assessororcountytaxcollectormayriakeawrittenrequest
totheBoardofSupervisorstohavesuchdistrictdissolved
IftheBoardofSupervisorsapprove thentheDistrict

AttorneytakesthedissolutionprocedureintotheSuperior
Court

Itshouldbenotedthatthismethodisapplicable
onlytothosedistrictswhosetaxesareassessedandorcol
lectedbycountyofficials
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Probablytheonlymosquitoabatementdistrict
whichcouldbeaffectedbythisactatthepresenttime is

theFairOaksDistrictinSacramentoCountywhichI un

derstandhasbeeninactiveformany years

TheothergenerallawisChapter465Statutes
of1941whichprovidesthattwoormoredistrictsof any
typemayjointlybycontractexercise anycommonpoweror
powers Citiesandcountieshaveheretoforepossessedand
exercisedthisright

Thisactwouldmakeitpossiblefortwo ormore

mosquitoabatementdistrictstojointogetherintheir oper
ationssoastoworkmoreeffectively Forexampleit
wouldbepossiblefortheinadequatelyfinancedsmalldis
trictsinShastaCountytojoinwiththeReddingDistrict
andbypoolingtheirfundsequipmentand resourcesdoa
muchmoreeffectivejobofmosquitocontrolthanhasbeen
possibleindividually Thatcombinationappearstobethe
mostobviousandadvisablebutothersmaybefoundtobe
desirableforexample theThreeCitiesPulgasand2iate
derodistricts

Campbell FredHayeswasprogrammedtogive apaperthis
afternoonontheeffectofprioritiesandnationaldefense
onmosquitocontroloperations Howeverhehadtore
turntoBakersfieldwhereheistobeinstalledtonight
asfasterofhisLiasonicLodgesoIwillaskLirGrayif
hehasanyinformationonthismatter

Gray Ihaveasubstitutepapertopresentbutinregard
toprioritiesalllocalgovernmentalagencies areentitled

toanb10prioritiesratingonallmaterialsforordinary
operations Onordersforsuchmaterialsyoushouldtype
orstampthefollowing

LiaterialforIiaintenanceRepairor
OperatingSupplies RatingA10
underPreferenceRatingOrderP100
withthetermsofwhichIamfamiliar

course

1iosquitobateaentDistrict

Superintendent

Theabovecertificatemustbesignedof

Forcapitalequipmentandcertainspecified
materialsaseparaterequestonForn D1oftheOPEimust
bepreparedandfiled Thisprocedure 1srathercomplex
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andIshallnotattempttodescribeit asIdontunder
standitscomplexities Instead IwillpresentMrThomas
FKelleyagraduatestudentintheDivisionofEntomology
andParasitologyhereattheUniversitywhohasrecently
completedareportonasurveyofmosquitobreedingin
certainoemeteriesinAlamedaCounty Thisreportwaspre
paredfortheAlamedaCountyLosquitoAbatementDistrictby
iirKelleywiththeassistanceofMrPedroGalindaalso
agraduatestudentunderthedirectionofProfessorHerms
andmyself

iOSF3i31i BIICliaTAD IES
ALAMA0OWTYCALIFOLrIA

by

ThomasFKelley
DivisionofLntomologyandParasitology

CollegeofAgriculture
Berkeley

Thepurposeofthisinvestigationwastoascer
taintheextentofmosquitobreedingwithincemeteries For

anumberofyearstheAlamedaCountyLosquitoAbatementDisc
trictforwhichDistrictthisstudywasconductedhadbeen
awarethattherewasanappreciableamountofmosquitobreed
ingincertaincemeteriesintheDistrictbuttheresulting
nuisancewasrelativelyminor Therefore inviewofthe

typeofpersonalsentimentinvolvedandthepossibilityof
arousingviolentresentmentandprejudice theDistrict

foreboretakinganydrasticstepstoabatemosquitobreeding
inthecemeteries thoughitdidreceivehelpfulcooperation
fromatleastonecemetery

Recentlyconditionshavechangedappreciably
andareconsiderationofpastpolicyhasbeennecessary
Someofthespeciesofmosquitoesbreedingincemeteries
areprobablevectorsofencephalitisandwiththeestab
lishmentoflargemilitarypostsandwarindustriesinthe
Districtitwasdecidedthatthesituationmustbeappraised
asapossibledangertothenationswareffort Thefirst

stepdecidedonwasasurveyofthespeciesofmosquitoes
breedingincemeteriestheirrelativenumbersandthe
typesofbreedingplaces Thispartoftheworkherere
portedwasperforiedbythesneakerwiththeassistanceof
lirPedroGalindaofthisDivision

Threetyicalcorietrieswereselectedforstudy
inthisparerbeingdesiinated i A13andC CemeteriesA
and arelocatedintheheartofalargecityOakland
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whileCemeteryCislocated inaruralarea

Whiletheprobleminallthreecemeterieswas
basicallythesame thesurroundingconditionsweresuffi
cientlydifferent to requirereportingseparately
Basicallyinallthreemosquitobreedinginflowercon
tainersongravesistheprincipalproblem

Thiscemeteryisbyfarthelargestofthethree
andrequiredthelongesttimeforexamination Essentially
itcanbesubdividedintotwosectionssinceitconsistsof
newerandolderpartswhichproducetwodifferentproblems

Whilethecemeteryasawholeisextremelywell
wateredtheyearroundthusprovidingagoodmediumfor
mosquitobreedingshouldsuitablecontainersexistyetit
isapparentthatthegravesinthenewerplotsaremorefre
quentlywateredandhenceaffordmoreopportunityforbreed
ingthandothegravesintheoldplots Furthermoregraves
inthenewerplotsareplacedclosertogetherlackupright
headstonesandoccupylessspacepergravethusalsoin
creasingthepotentialnumberofbreedingcontainersina
givenplot

Duetotheneedforagoodsourceofcheapwater
foruseinthemaintenanceofthegroundsthestreamflowing
throughthecemeteryhasbeendammedtoformachainofthree
reservoirs Heretheimpoundedwatermightofferasource
ofmosquitobreeding butitappearstobekeptsomewhatin
checkbyGambusiawhich arepresentinthewater However
alongtheedgesthegrassincertainplacesistoodensefor
theGambusiatopenetrateinsuchlocationsoccasional
Dixidswerefoundbreeding Thisisofsomeimportancein
thatatthenearbyresthousetwoadultspecimensof
Anophelesmaculipennisoccidentaliswerefound Thesespe
cimenswereinperfectshapeandgaveeveryindicationof
havingemergedsomewhereinthevicinity Inviewofthe

findingofDixidsandChironomidsbreedinginthedensegrass
itwouldseemlikelythatAnophelesmaculipennisocoidentalis
wasalsobreedingthereinsmallnumbersthoughacareful
examinationalongtheshorelinefailedtodiscloseany
Anophelineimmaturestages Asurveyofthesereservoirs
earlyintheseasonmightrevealthepresenceofAnopheline
larvae

Itisalsoofinteresttonotethecollectionof
asinglespecimenofAnophelespmgdopunctipennisfranciseanus
inthesameresthousewhereAnophelesmaculipennisoaaldenalis
wastaken Thereareseveralpondsinthecemeterycontaining
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matsofgreenalgaeandveryfewGambusiawhichmayvery
wellbecomesuitablebreedinggroundsforAnopheles pseu

dopunctipennisfranciscanusduringthesummer

CEMETERYB

ThiscemeteryadjoinsCemeteryAhenceonemight
expecttofindsimilarconditionsexisting Inrealityit
isadifferentproblemduechieflytoeconomicconditions
governingtheupkeepofthegraves

CemeteryBlackingareservoirfromwhichto
drawitswatersupplycoupledwiththefactthatmanyof
itsgraveswereindependentlyownedorwereoldandaban
donedpresentedaconsiderablydifferentproblemthandid
eitherCemeteryAorCemeteryC Inapproximatelyonehalf
ofthecemeteryasteadysupplyofwaterwaslacking and
asaresultmostofthewaterinthecontainersinthis
sectionhadevaporatedduringthedryseasonandafforded
littleopportunityforbreeding Onlyinthepartofthe
cemeterysubjecttoperpetualcaredidwefindmosquitoes
breedinginfairnumbers Intheunwateredsectionsbreed

ingcouldoccuronlyduringorshortlyfollowingthewinter
rainsbutatthattimemightreachahighlevelduetothe
largenumberofexposedcansbottlesandothercontainers
presentonthegraves Atincandumpintherearofthe
cemeterywouldalsoprovideexcellentbreedinggroundsdur
ingtherainyseason Aremovalofallunusedcansinthe
oldsectionwouldundoubtedlycheckthisseasonalbreeding
toalargeextent Inthenewsectionwhereapparentlycon
tinualbreedingoccurstosanedegree thegeneralrecommen
dationsintendedforallthecemeteriesandfoundinthe
lastpartofthisreportmightbeofvalue

CHTYC

Asmaybedeterminedfromanexaminationofthe
databreedinginthecontainersinthiscemeterywas sur

prisinglyenoughratherlightdespitethefactthatthe
percentageofcontainersholdingwaterwasmuchhigher in

thisthanineitheroneoftheothertwocemeteries An

explanationofthisdiscrepancymaybefoundinthefact
thatontheaveragemorecontainershadflowersinCemetery
CthanineitherCemeteryAorB

Here aswas thecaseatCemeteryA theprob
lemofanabundant sourceofcheapwaterhasbeensolved
bythedaimiingofasmallstreamwhichrunsalongthesouthern
boundariesofthecemeteryproperty Thisreservoirwithits

impoundedwatersituatedinanarrowcanyonsomequarterofa
miletothesoutheastofthecemeteryisapparentlythesource
ofconsiderablemosquitobreeding Althoughtheactualnum
berofimmaturestagescollectedalongtheedgeofthereservoir
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wassmallprobablyduetothelatenessoftheseason nu

merousAnophelinepupalcaseswerefoundaidexamination
ofoverhangingtreeswoodenbridgesandadjoining farm

buildingshousingdomesticatedanimalsandbirdsdis
closedaconsiderablenumberofadults Thefollowing
Anophelinespecieswerecollectedbothintheadultand
immaturestagesAnophelesmaculipennisfreeborn
AnophelesmaculipennisoccidentalisandAnophcles2uncti
pennis Thefindingofboth reeborniandoccidentalis
inthesamelocalityandbreedinginthe reservoirto

getherisoffundamentalimportanceandshouldbeinvesti
gatedmuchmorethoroughlyinthespringandearlysummer
Culexapicaliswasalsocollectedinthebuildingsand may
wellbebreedinginthe reservoir

DISCUSSIO1sOFTEEacisCOLLCT

Themostcommonofthespeciescollectedwas
Culex Jenswhichrepresentedabout653ofallthelarvae
andadultcollections Itwasfoundatthethreecemeteries
usuallyinthosecontainerswithrathercleanwater Al

thoughwestayedarounditsbreedinggroundsuntillatein
theeveningonseveraloccasionswewereneverattackedby
thismosquito

Culexstiatosoma

About43ofthemosquitoescollectedwereof
thisspecies ItwascoamonatCemeteryBbutratherrare
attheothers

Culextarsalis

Onlyabout13ofbothadultsandlarvaecollected
wereofthisspeciesanditwasnotfoundinCemeteryBatall

Culexapicalis

Onlythreeadultsofthissjmcieswerecol
lected Theywerefoundrestininsideachickencoop
locatedbackofCemeteryC

Theobaldiaincidens

Thisspecieswasalsofoundatthethreeceme
teriesanditrepresentedabout200ofallourcollections
Thisspecieswasmorecoimonlyfoundinfoulcraterthan
Culexpijiensandononeoccasionit wasfoundbreeding
togetherwithrattailedlarvae Eristalistenax invery
foulandmurkywater7eobservedthisMosquitoapproach
ingtobiteatduskinfairnumbersatbothCemeteryAandB



Theobaldiainornata

Twoadultspecimensofthisspecies werecol
lectedinaresthouseatCemeteryA

edesvarinalpus

Thisspeciesisrepresentedinthecollection
byasingleadultspecimentakenonthewinatCemeteryC
Treeholeswereverynumerousinthe manyliveoaksgrowing
onthesidesofthecanyonabovethestreamwhich runs

alongthesouthernboundaryofthecemeteryandinthe
springmonthstheyshouldprovideexcellentbreedingplaces
forthismosquito

Anophelineriosouitoes

Representedabout51to10Jofallmosquitoes
collectedasadults

Anophelespunctioennis

ThemostcoriiionoftheAnophelinescollected
atCemeteryC Adultsofthisspeciesweretakenfrom
hollowtreesholesinthegroundchickenc000sstables
garagesetc Itisofinteresttonotethatseveral
secondandthirdinstarlarvaeofthisspecieswerecol
lectedinthereservoironthe26thofOctober

Anophelesmaeulipennisoccidentalis

Thisspecieswasfoundinaresthouseat
CemeteryA andasadultandpupaatCemeteryC

Anopphelesmaculipennisfreeborni

ThisspecieswasonlyfoundatCemeteryC Adults

weresecuredfromastablewhiletwospecimenswerereared
frompupaecollectedatthereservoir

AnQJielesoseudopunctipennisfranciscanus

Oneadultofthisspecieswascollectedina
resthouseatCemeteryAonOctober10th
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INFLUENCEOFTHEGE1rEaALTOPOGRi2HYOFTHE

PLOTSONMOSQUITOBREEDINGIVTHEO1EiUHIES

Thegeneraltopographyofeachindividualplot
seemstoplayagreatpartindeterminingthepotentialities
oftheplotasasourceofmosquitobreeding Thoseplots
locatedontheslopesofthehillatCemeteryAseemedto
holdconsiderablylesswaterthantheplotsthatwerecom
pletelyonflatground Averystrikingexamplemaybe
foundbycomparingplot65whichissituatedonasteep
slopeandplot58whichisonflatground Theaverage
numberofcontainersfullofwaterpergraveinplot65
wasonly044whileinplot58itwas105 Theselast

figurescompareveryfavorablywiththoseobtainedforthe
entireCemeteryC 119containersfullofwaterpergrave
whichislocatedatthebottomofaseriesofhillson
veryflatground Thesefiguresseemtoindicatethatin
thoseplotssituatedonaslopesurfacerunoffremovesa
considerableportionofthewatersprinkledonthem Breed

ingintheseplotsasweascertainedbyacarefulsurvey
ofplot65isthenpracticallyrestrictedtothosecon
tainerslocatedatthefootofthehillwheremostofthe
surfacewateraccumulates

Ontheotherhandwatersprinkledonthose

plotssituatedonveryflatgroundnormallyaccumulates
inthecontainerssothatpracticallyeveryavailablecon
tainerhassomewaterinitthusgreatlyincreasingthe
potentialitiesoftheplotasamosquitobreedingplace

GENERALRECOMENDATIONS

Regardinggeneralcontrolmeasuresasitcon
cernsmosquitobreedinginthecontainersinthethree
cemeteries itwouldseemthattobeeffectivetheyshould
bebothsimpleandinexpensiveespeciallywhenconsidered
overaperiodoftime Ofthepossiblemeasuresthatmight
betaken themostlogicalappearstobethatofinsti
tutingareversibleflowercontainerwhichisessentially
onecontainerwithinanother thewholeunitbeingsunken
intotheground theinneroneisusedastheflowercon

tainerandwhentheflowerswitherawayandaredis
cardedbythecaretakerhemaythenemptyoutthewater
andreversetheinnercontainer Thebottomofthisinner

containerwillthenserveasatoporcoverandthushelp
topreventtheaccumulationofwaterinthecontainersand
thebreedingofmosquitoestherein

Thesecontainerswhilehavingahigherinitial
costthantheordinarycancontainerscommonlyinuseat
thecemeteryaremoredurablemoreconvenientandare
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certainlylessapttoserveasrestingplacesofvarious
slugssnakes frogsandblackwidowspiderssuchaswere
foundbyusinthecourseofthesurveyandwhichmight
beextremelyrepulsiveandshockingtocertainpeople

Therecommendedcontainersaresoldby
CemeteryAfor075eachwhilethecantypemorecommonly
inuseretailatfromx025up Thecemeterymanagement
appearsquitewillingtoallowtheneighboringflorists
tohandlethesaleofthesereversiblecontainersandalso
appearswillingtosupportanyrulingsrequiringtheiruse

Milemoreoftherecommendedcontainersare
inuseinCemetery1thananywhereelseyettheiruseat
theothercemeterieswouldbejustasefficientinbringing
aboutamarkedreductionofmosquitobreedingandallthe
advantagesintheiruseshouldbepointedouttothedi
rectorsofthesetwocemeteries

Oilingofthewaterinthecontainersdoesnot
appeartobefeasible Theoilfilmwouldtendtobedestroyed
asaresultoffrequentsprinklingofwatertheyearround
andintherainyseasontheadditionalrainwaterwouldalso
havetobeconsidered Asaresultfrequentoilingswould
benecessaryandthecostoflaborandmaterialswouldtend
tomountexcessivelyoveraperiodoftinewhilestillfail
ingtoprovideapermanentsolutiontotheproblem Aclear

pictureofthesituationmaybehadbyconsideringthatin
thenewsectionofCemeteryAalonethereareactuallysome
7600Containersfullofwaterwhichwouldneedfrequent
oiling

CE4aETEY11i

SPECIFICRECOIIMIDATI0NS

Thatsoriecontrolmeasuresshouldbeundertaken
hereinthenearfutureisevidentifweconsiderthatap
proximately25000adultsareemergingfromthecemetery
groundseveryweek Sinceaconsiderablenumberofthese
mosquitoesareprobablyattractedtohumanhabitations
theyundoubtelyconstituteaprobleminthosehousesad
joiningthecemetery

Intheoldsectionofthecemetery theproblem

isnotasseriousasinthenewerplotssinceveryfewofthe
graveshaveflowercontainers Evenwhenpresentcontainers
inthissectionarenotapttoharbormosquitolarvaesince
mostoftheseplotsarelocatedontheslopesofthehills
sothereisconsiderablesurfacerunoffandverylittlewater
remainsinthecontainers Plot43whichisoneoftheold
plotshas24urnswhicharepotentiallyverymoodbreeding
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placesforthevariousspeciesofmosquitoespresentin the
cemetery Asurveyoftheseurnsrevealedthe presenceof
TheobaldiasplarvaeprobablyTheobaldiaincidens in
eightofthem Theseurnsshouldeitherberemoved or

oiledoccasionally

DuringperiodsofhighwatertheGambusia
presentinthereservoirsshouldbesufficienttohold
breedingincheck Howeverduringaperiodoflowwater
whichapparentlyoccursinthelatesummerandearlyfall
theGambusiamaynotbeabletopenetratethedense grass
intheshallowwateralongthemarginofthereservoir At
suchtimesasupplementaryapplicationofoiltothese areas
mightbeeffective

Athoroughinvestigationofthestreamfeeding
thereservoirsandofthepondswithabundant greenalgae
growthshouldbeundertakeninearly summertodetermine
whetherAnophelespseudopunctipennisfranciscanus isbreed
inginsuchplaces

CEMETERYB

Thatportionoftheceuoteryunderperpetual
careisfairlywellkeptupandthegeneralrecommendations
wouldapply Theotherandsomewhatlargerportionofthe
cemeterylackingasitdoesperpetualcareand asource

ofcheapwaterisnotkept upandhasmanypotential
breedingplacesintheformofoldbottlesand canswhich

shouldberemovedanddiscardedbeforetherainy season

Intherearofthecemeteryisatincandump
whichmightwellserveasabreedingplaceduringthe rainy
seasonandwhichshouldbecleaneduporoiled Oneof
thefactorscontributingtokeepmosquitobreedingin this

cemeteryatalowlevelisthecloseproximityofCemetery
Awhichduetoitsabundantwatersupplyand consequent
highhumidityhasanumberofidealrestingplacesfor
adultswhichprobablyattract aconsiderablenumberof
gravidfemalesconcentratingmuchoftheovipositionaround
theserestingplaces

Theserestingplacesconsistof asmallresthouse two

largespillwaysbetweenthereservoirsand numerous

vaultsscatteredthroughoutthecemetery
CEMETERYC

Themaimsourceofbreeding asidefromthecon
tainersappearstobethereservoir Herethroedifferent

knophelineswerefoundbreedingtocethcr 1oGabusiafish
werenotedinthoreservoirandtheirintroductionmistwall
DrovethesimplestmethodofcontrollinEthobroodingthat
occursthere Theeoneralrecomricndationswouldapplytothe
cemeteryproper
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Speciesof CemeteryinMichSpeciesWasCollected
Mosquitoes
Collected lasLarvaeorPupae AsAdults

Culexpipieis ABC AC

Culexstigmetosoma ABC AC

Culextarsalis AC As0

Culexapicalis C

Aeriesvaripalpus C

Anophelesmaculipennis
freeborni C C

Anophelesmaculipennis
occidentalis C AC

Anophelespunctipennis0 C

Anophelespseudopunc
tipennisfrancis
canus A

Theobaldiaincidens ABC ABC

Theobaldiainornata A
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Bendel Ifthecontainerisreversed justhornarcyougoing
togetitout

Kelley Thebottomisdepressedwithaflatstrapacross
itbelowwhichyoucaninsertafingerandeasilyliftit
out

Gray IGranttocallyourattentiontoonointerestingthing
ItrKelleybroughtoutthepointthatinoneofthecemeteries
theymadealargecollectionofCulexpipiensbothlarvae
andadultsandthenheBrentontosaythatalthoughheand
MrGalindowerearoundthiscemeteryseveraltimesuntil
fairlylateintheeveningtheyworeneverbittenbythese
mosquitoes Ayearago onpage281ofHermsandGray
MosquitoControl wecalledattentiontotheworkof

JoblinginEnglandonCulexpipiens Hefoundtwovarieties

ofthespeciesoneofwhich Culexpinionspipiens does

notbitehumansbreedsinrelativelycleancraterandhiber
natesinwinter theotherdesignatedasCulexpipiens
molestusattacksmanbreedsbypreferenceinfoulwater
anddoesnothibernate SofarasIknownoonehasworked
onthisproblemintheUnitedStates Onthefactcitedby
MrKelleywestronglysuspectthatwehavethesetwovarie
tieshere PerhapsProfessorBermswillhaveastudentwho
wantstodosomeresearchworkonthis

Herms TheAlamedaCountyMosquitoAbatementDistrictde
servesagooddealofcreditforsponsoringthissurvey I

dontbelievetherearemanyifanypublicationsdealing
withthesubject ThisreportisquiteredIRlingandshows
thatsomethingoughttobedoneaboutthisproblem The

AlamedaCountyiosquitoAbatementDistrictreceivedthe
wholeheartedcooperationofthecemeteryauthoritiesand
ofallconcerned YoudidafinepieceofworkTommy

Kelley TherewassomethinginPublicHealthReports
aboutthebreedingofAedesagyptiincemeteries The

subjectwastreatedQuitethoroughly Butthatwasnta

generalsurvey

Gray Foranumberofyearswehaveknownthatwehadmosquito
breedinginthesecemeteries twoofwhichareintheheart
ofOakland Residentsalongtheedgesofthesecemeteries
havebeenmildlyannoyedbythosemosquitoesattimes Mr

Mileshasstruggledwiththeproblemandgotsomeresults
butthesituationisstillalongwaysfromwhatwewould
liketohaveit Butwehavehadsomanyotherproblemson
ourhandsthatwedidntwanttotacklethissituationin
whichwecouldeasilygetcrossedupwithfeelingsand
prejudicesinregardtothedisposalofthedead People
areverysensitiveandtouchyonthatpointandwecould
getourselvesintoadifficultspot
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Recentlywhenallthisnewinformationbecame
availablethatcertainCulexandAedesspecieswerepossible
vectorsofencephalitis wefeltitwasnocessarytotake
actionasamatterofselfprotection Wefeltitwasneces

sarytoatleastgetthefactsasabasisuponwhichtopro
ceed Ifwehadthefactswewouldhaveamuchstronger
leveragetoworkwith Ithoughtthecemeteryauthorities
wouldbecooperativebutsomeownersofgravesmightbe
stronglyopposedtoanyeffectivecontrolmeasures With

thefactsinhandwebelievewecannowputupamorecon
vincingargumentforbettermosquitocontrolinoemeteris

Campbell 7earenowtohaveasymposiumledbyHaroldFGray
inwhichalotofverypracticalproblemsofinteresttoall
ofusaretobediscussed

Gray ApparentlyghattheProgramCommitteehadinmind
wasadiscussionofpracticalproblemsinconnectionwith
ourregularwork WhytheypickedonmetoloadonthisI
dontknow FirstofallRolandBendeloftheAlameda
CountyDistricthassomethingtosayaboutournewpower
sprayingequipmentwhichheisusing

Bendel ThissummertheAlamedaCountyEosquitoAbatement
Districtputintoserviceapowersprayrigforoilingmarsh
anddairyareasroadsideditchesetc

briefdescriptionofthisrigisasfollows
ThewholeassemblyismountedonaFordPiodelAchassis
cutdownandshortenedtosize Thepumpassemblyisa
BeanNo3OrchardSprayerconsistingofpump tankand

accessoriesmountedonasteelframebase Thepumpis
drivenbeaonehalfhorsepoorerCushmanHuskyfourcycle
gasengine Thepumpitselfisofthetwocylinderplunger
typeandcandeliveroilatabout400poundspressurebut
weusuallyoperateat150pounds

Thepumptakessuctionfromafiftygallon
tankanddischargesinto300feetof716inchhighpressure
hosewhichismountedonahosereelbehindthesupplytank
Ifnecessary300feetofhosemaybeaddedor300feetof
12inchpipecanbelaidoutandoilpumpeddirectlyinto
thepipeandhoseattachedtothefarend Thislatter

methodisusedonlywhereconsiderableextrareachisneeded
formarshoiling Thedischargeisaboutonehalfgallonper
minute

Thecostoftheentireequipmentsparehose
pipeandfittingswasaboutN5800O

Themachineistowedtotheareatobesprayed
Threemenusuallycomprisethecrew Whenmorehoselines
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arelaidoutanextramanpereveryadditionhundredfeet
isadded

Whenalongstretchofhoseistobelaidout
wefirstlayouttheentirelengththenasthenozzleman
worksbackandforth thehoseisreeledbackonthemachine

totakeuptheslaok

ThecostofthisoperationisaboutX500per
acre Thismayseemabithighbutitiiustbeborneinmind
thattheareasoiledinthismannerareusuallyhardand
difficulttoreachbyothermethodsandhandoilingwould
runconsiderablyhigher lso wehavenothadthismachine

inservicelongenoughtoobtain conclusivecostfigures

Theadvantageofthisrigisthatworkcanbe
donemorequicklyandwithlesseffortalso theoilcan

besprayedwithmoreforce thusgettingdownthroughweeds
totheRatersurfacemoreeffectively

Thelocationswherethiscanbeusedtothebest

advantageareasfollowsHarshareaswheretherigcanbe
towedcloseenoughtoreachtheareainvolveddairydrain
poolswhicharesometimesoneacreinarearoadsideswhere
therigistowedalongtheroadandtheoperatorstand
ingintherearcansprayaswerollalong

Wehavethemachineoutsideandyouwillall
haveachancetolookitoveraridIwilldomybestto
answerthequestionsyoumayask

Robinson Howlongdoesittaketolayoutthehoseandget
intooperation

Bendel Itdependsuponthelengthofhoseandthekindof
ground Uptothreehundredfeetwherewepulloffthe
automatichosereel ittakesonlylongenoughtowalkout
withthehose Beyondthreehundredfeetitwilltakequite
alittletine

Robinson Usingthepipewouldbemoretrouble

Bendel Weexpecttousethepipeonlywhenwehavetorun
morethansixhundredfeetwhichisthelimitofourpresent
highpressureoilresistanthosewhichwecannotgetmore
ofatthepresenttime Weexpecttousethispipemuch
ofwhichwealreadyhadonhandasafeederlinecloseto
thepump Wehaveacutofffromthehosereelandoencon
nectthepipedirecttothepumpatthefarendofthepipe
wehaveadoublemalebrassfittingwithpipethreadonone
endandhosethreadontheothersothatwecanconnectour
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hosetotheendofthepipe

Gray Weexpecttousethepipeonlyinsituationswherewe
mustreachoversixhundredfeet

Bendel Weusesixhundredfeetofhoseandsofarhavehad
nodifficulty

Reeves Howlongarethepipelengths

Bendel Abouttenfeet

Robinson Cantyougetaquickactingtypeofcoupling

Gray Thereareseveraltypesofsuchcouplingsforlow
pressureworkbutIdontknowanyhosequickcouplingthat
willstanduptothreehundredpoundspressure

Mapes OntheAlvaradoGunClubpropertyweusedthisequip
menttospraykeroseneandpyrethrumextractandput onso

muchmorethanformerlythatwekilledthegrass Theduck

cluboperatorswereslightlymiffedaboutitbutitcame
outalrightintheend

Emerick Wejustusehandpressurepumps Wehavelotsof

borrowpitstocontendwithalongthehighwaysandrailroads
Wefiguredthatbythetimewedraggedthehosearoundall
thepoleswewouldbenothingaheadbutcouldusehand
pressurepumpstobetteradvantage WeusetheHudsonbarrel
typewithonestrapwhichgoesovertheshoulder Withjust
onestrapwhenamanfallsintothecreekitfallsoffhis
backandheisfree Thiswillhappenoccasionallybutnot
often

Robinson WehaveaDodgepickupwithapressuretank
Weusethatbygoingdowntotheservicestationandbor
rowingair Wedoourcatchbasinsandgutterswiththis
Ithasalongpipewithanozzleandweshootaswegoby

Miles Weusemotorcycleequipmentinmydivision Thisis
atourwarehouseinOakland Iwillbeattheofficeat
nineoclocktomorrowmorningandifanyofyouareinter
estedinseeingthis ifyouwillmeetmeattheofficeI
willbegladtotakeyouandshowyouthispieceofequipment

Gray YoureallyshouldseeournewOaklanddepot Weare
quiteproudofit

ChesterRobinsonhasbeendoingsomeexperi
mentalworkonlarvicidesandhemayhavesomenewin
formationforus
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Robinson Larvicideshavebeencussedanddiscussed How

everintheearlyworkofanewdistrict Ithinkitis

veryimportanttohave inadditiontooilalarvicide
thatwillwork Itneednotbethemostefficientlarvi
cidebutwefoundinourfirstyearthatwhenwewentto
thefarmerstheyimmediatelysaidtheydidntwantusto
useoilandtheywouldaskwhatwewereusing Ifwehad

toldthemweweregoingtouseDieseloiltheywouldhave
orderedusofftheplacebutwhenwetoldthemweuseda
materialsomethinglikeflyspraymixedwithwaterthey
hadnoobjection Nowthattheyhavefoundwedonotdamage
theircropswecanuseoilwhereappropriatewithoutany
trouble Buttheadvantageofthelarvicidehasbeenthat
byitsusewecangetthefarmers consentandcooperation
insteadofhavinganargument

Sofaralltypesoflarvicidesarealongways
fromperfect Wehavebeenusingaconcentratedmaterial
putoutbytheSherwinWilliamsCompanywhichisquite
effectivewhereyouhaveapowersprayer Attimeswehave
useditunderunusualcircumstances Forexampleaseptic
tankinModestomissedourinspectionandaneighboracross
thestreetwhowasgoingtohaveabarbecuerangmeupand
saidthatthemosquitoeswereterribleandsheexpeoteda
bigcrowdatherbarbecue Agreatmanyofthepeoplein
Modestohavebarbecuepitsintheiryards Wecallthemour

outdoorlivingrooms Wellwewentoutontheafternoon
ofthebarbecueandmixedupthelarvicideusingalittle
morepyrethrumthanusual Wesprayedthoroughlyaround
theshrubberyandtheflowers Shehadherpartyandthere
werenomosquitoes soshewaswellpleased Wefindthat

alittlepublicrelations workofthiskindonceinawhile
isquitevaluable

Thisyearweusedabout100oftheamountof
larvicideusedpreviously Agoodmanyoftheplacesthat
werebadpreviouslywehadpumpedanddrainedandsore
quirednosprayingbutoureducationalworkwiththe
farmersandthegoodrelationsestablishedbytheuseof
pyrethrumlarvicideatthestartoftheworkhasenabled
ustouseDieseloilnowespeciallyattheendofchecks
wherethecropisunderwaterpracticallycontinuously
andthereisnothingofeconomicvalue Thefarmershave

nowbecomeaoquaintedwithusandourworkandrealizethat
weareouttohelp

TheCaliforniaSprayChemicalCompanyabout
twomonthsagoleftmesomesamples Wehavetriedout

somethreehundredsamplesthisyeargottenoutbydiffer
entcompanies Thoseweredifferentcombinationsofma

terialstheyfeltwereofgoodlarvicidalcharacter Some
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provedtobegoodandsomedidnot TheCaliforniaSpray
ChemicalCompanyhasdevelopedanoilsolubleemulsifying
agentwhichisfarsuperiortotheagentusedintheSherwin
Williamsproduct FromthestandpointofmixandspreadI
thinkthisisgoingtobesuperiortoanythingwehavehad
Wehaveonlyuseditexperimentallysofar Wemadesome

laboratorytestswhichweresatisfactoryandwemadeafew
sprayingsinthefieldandtheytoowereapparentlysatis
factory Sincethattimewehavereceivedfromtheeast
afivegallonsampleofanewproductdevelopedbackthere
Sofarwehavemadenoexperimentswiththis

Gray Whoelsehasusedapyrethrumlarvicide

Eneriok Wefoundwedidntgetgoodresultswithit

Bendel 1yexperiencehasbeenthatonetimeitkillsand
thenextitdont

Robinson Yeswefoundthattoo Wehadtosendseveral
drumsback Thestuffgotasthickassyrup Ifwemixed

itanduseditrightawaywegotgoodresultsbutlaterit
wasnotmuchgood Forexample twoyearsagowehadabout
halfatankleftinourpowersprayeronenight Thenext

dayweusedittosprayonthegolfcourse Aboutthree

hoursafterwesprayed thelarvaewerealljustashappy
asever Thenwemixedupafreshbatchandsprayedagain
andthatdidthejob Theywereallkilled

Ithinktheansweristhatifyourlarvicide
ismadeupwithanywateryouwillhaveadeteriorationof
thepyrethrumbutifitisanoilsuspensionwithanoil
solubleemulsifieritwillkeepuntildilutedwithwater
forspraying Thenitmustbeusedatonce

Gray Thereisnonecessityforustobuytheseemulsified
products Thoseofuswhohavepowersprayerscanbuythe
concentratedpyrethrumextractandaddourownoiland
soaporemulsifier andbyrunningthepumpandjettingthematerialbackinto thetankyoucanmakeupyourspray
emulsiononthegroundasyouneedit Ibelievesomeof
thedistrictsinNewJerseyandFloridaaredoingthis The

materialcostwillbelessbutthepowerandlaborcostmore

Robinson Thenewlarvicidewearetryingisnotpyrethrum
Pyrethrumhasgoneupinpricequiteabitrecently

Gray IseethatLirOliverisnowintheroomandif
thereisnoobjectionIwillasklirOliveratthispoint
toanswerquestionsabouthiscoloredphotographsofmos
quitoesconcerningwhichaquestionwasraisedyesterday
morning

Er Oliverthenstatedwhathewaspreparedtofurnishat
variouspricesandafterdiscussionthenatterwasreferred
toProfessorHerraisandirReevesfortechnicalapprovalbe
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forefurtheractionwouldbetaken

Gray MrEmerickisourfishexpertandIthinkperhaps
hehassomeinterestingexperiencesalongthislineabout
whichhecantellus Howaboutit

Eaerick IdontknowthatIhaveanythingnewtosay It

hasbeensometimesinceIstartedraisingmosquitofish
andplantingthemhereAndtherewhereneeded Ihavebeen

puttingquiteafewout Astoanythingnewotherthanthe
sewagedisposalplantatCalistogamyworkhasbeenplant
ingtheminlilypondsandstreamsofwatertoprotect
peoplefromthemosquitoeswhichwouldotherwisebreedthere
Ihaveendeavoredtoplanttheminsewagedisposalponds I

rememberin1935whenwewenttoMarysvilleImadethesug
gestionofplantingthemintheYubaCitypondsacrossthe
river Oneofthemensaiditcouldntbedoneonaccount
ofthelackofoxygenbutin1933Ihadstartedatthe
CalistogaSewageFarm Thisisaseriesoflargeshallow
pondsthesewagerunningfromonepondtoanotheruntil
itlargelyevaporatesorisabsorbedbythesoiltheef
fluent fromthefinalpondwhichisclearandstable
runningintotheNapaRiver Itcoversaboutfiveacres
Ifirststartedthefishinthelowerpondandthenasthey
gotusedtoit theyweremovedfrompondto pondeverysix
monthsuntilfinallytheyweremovedtothesixthpond
wherethesewageentersfromtheseptictank Thefishwent

intothispondandevenintothetanksthemselves Theyare
stilldoingawonderfullotofwork Wekeepthegrass
clearedawayfromtheedgeofthepondsbypasturingasmall
flockofsheepalongthebanks

TherewassometalkyesterdayaboutGambusia
notaffectingAnopheles TheonlyplacewhereIhavefound
thattobethecasewaswheretherewasconsiderablealgae
andwherethereisacertainwaterlilywithaoupthatis
largeenoughforthem Youwillfindanumberoflarvae

insidetheoupwherethefishcannotgetatthem Thecup
islargeenoughforthelarvaebuttoosmallforthefish
Wealsohavebreedinginthealgaealongtheedgewhereit
becomestoodense Whereverthelarvaeareintheopen
waterIdontthinkyouwillhaveanytrouble Wehave

plantedthesefishinbarrelsofwaterleftstandingfor
firepurposesandtheyhavedoneverywell Ihaveseveral

wateringtroughsIbeganputtingfishinthirteenyearsago
Therearestillplentyoffishinthesetroughs Thisis

especiallytruebaokinthefoothills Aftertheheavier
oilingeachspringImakeatourofallthefarmsandsee
thatfishareplantedinthetroughsandspringssofaras
weoangettothemontoot onhorsebackorbymachine
Ifyouwantahorsethefarmerswillalwaysfurnishone
forthiswork Downinthelowerpartofourdistrictwe
havecooperationwhichincludestheuseofatractorwhen
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weneedit Thissortofthingmakesourworkapleasure
Bythecooperationofthefarmerswehavebeenabletocut
ourbudgetmorethanhalf

Stewart Possiblythereissomemisunderstandingofwhat
ProfessorFreebornsaidyesterday aboutGambusianotkill
ingoffAnopheles HewasreferringtoAnophelesquadri
naculatusinthesouthandintheeast

Emeerick Whathasbeensaidaboutthedifficultyofusing
fishwherethereisalotofalgaeistruebut youcan
controlthealgaebytheuseofbluestone Wecanuse

bluestonetokilloffthealgaebutyou mayhavetore
placethefishafterwards Wherepracticableremovethe
fishfirst Insomeplacesthereisawaterhyacinthwhich
clogsthestreamsandcausesagreatprobleminthesouth
Herms airErmerickhasdoneoneofthefinestbitsofpure
scientificworkeverdoneanywhereintheadaptationof
thesefishtoplaceswhichwehaveconsideredunfavorable
Whathehasdoneisarealscientificachievement Ithink

wearealldeeplyindebtedtohimforbeingarealpractical
scientist

Gray Itooksomestudentsdowntoourbreedingponds on

theStarrEstateinthesouthernpartofAlamedaCounty one

day UnfortunatelyformeIhadTommyAitkenwith me

WhatdidTommydobutproceedtodipoutseveralAnopheles
maculipennisoccidentalislarvaeoutofthebreedingponds
TheGambusiawerealloverthepondbuthere wereAnopheles
larvaeinwiththem Wasmyfacered Intheearlyspring
thefisharestillsomewhatlethargicandthat wasthe

answerbutIhadjustbeentellingthestudentshowmar
velousthesefishwerewhenTommyfoundthelarvae

Bendel Ithinkyouhaveallseenpictureswheceacat
willbemakingaplaymateoutofamouse Thisisthesame
sortofthingthathappensonceinawhilewiththemos
quitofish WehavehadhorsetroughsalivewithGambusia
andalivewithlarvaeinoneortwoinstances Wehadthis
happeninWarmSprings Inoneplacetherewasaverylarge
trough Itwasinwhatisknownas2iorrisonCanyon Culex
tarsalisbreedsthere Wehavealsogottentheminthesalt
waterwherethewaterisgraduallychanged Wehaveone

sloughwherethewaterinspringisfreshandlatergets
salty Gambusiaseemtosurvivethechange

Robinson WehavefoundthattheGambusiawegetoutof
differentplacesvaryintheirabilitytocontrollarvae
Somearemuchmoreactivethanothers lehaveatrough
abouttwelvefeetacrossandfourteenfeetlongthat someone
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donatedtoussayingthatwecouldhaveitforourmosquito
fish Thatmadeitrealhandyforus ieplantedathousand
fishandreplenishedthesupplyfromtimetotime Oneday
lirAdamsonwhosepropertythepondwaslocatedsaidthat
hewishedwewouldcomeandlookatthepond Wefoundit

containednotonlyfishbutmosquitolarvaeandalsorat
tailedmaggots Therewasamulberrytreeoverthepond
MrPeterssaidtheleavesfallingintothepondreduced
theoxygencontentwhichhadstupefiedthefish

Bendel Thatistruewherethepondisunderatree You

willfindplentyoflarvaeanditmaybehardtokeepfish
aliveinsuchapond Irememberonepondwherethewater
waspracticallyblackfromdecayedleavesfromthetree
overhead

Gray Theleavesalsomayhaveputadifferentfoodsupply
inthewaterthatthefishtookinstead IftheGambusia

hadbeenfeedingonthistheymayhavebeensofullthey
wouldntpayanyattentiontothemosquitolarvae It
wouldbelikeacatfedonliverthecatwontbotherabout
mice

Iiiles WhatwouldProfessorHermscontributetothat

Herms Youcanutilizefishinthefinaltanksofsewage
treatmentplantsaskrJnerickhasshown Mosquito
controlmeasuresshouldbeinstitutedateverysewagetreat
mentplantastheyareapttobreedmosquitoesinunused
tanksorchannels TheuseofGambusiaisoneverygood
way Tanksthatareactuallyinservicearenotaptto
showanybreedingbut iftheyareoutofservicefora
timetheyshouldbewatched

IInerick Youwillhavefailureinlilypondsunderblack
walnuttrees alsoundergumtrees Theycreateapoison
thatwillkilloffthefish Treessurroundingapondmay
makequiteadifference Watchyourtreesaswellasyour
ponds IhavefoundLedesvaripalpusbreedinginanytype
ofcontainersetunderatreeaswellintreeholesand
instumpswherethetimberhadbeenoutoffandgrownup
againintoseveralbranches

Peters MercedCountyperhapshasmoreGambusiainit
thananyothercountyinthestate PerhapsILilley
cantellusabouthowheusesfish

Gray Iwasjustabouttoasichimabouthisannexation
campaignforhisDistrict Perhapshecananswerboth
questions
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Lilley Wehavetheproblemoflargequantitiesofirrigation
water Ifitwerentforthefishwecouldnttake careofit
AroundLercedthereareclosetotwothousand acresofirri
gatedpastureland Weuse themosquitofishfreelyandget
goodresults Ourprincipaldifficultyisthatwhenpeople
movesometimesthegardenpondisneglectedandthefishdie
Ifwedonthappentonoticeitwe maygetacropofmos
quitoeswhichisalocalannoyance

Withregardtoourannexationcampaignwehave
longrealizedthatourDistrictwastoosmalltoproperly
protectourpeople Therewerelargebreedingareasunder
irrigationoutsideourboundariesfromwhichmosquitoes
cameintoourDistrict Lastyearwethoughtconditions
wereripeforannexation FirstwecontactedourChamber
ofCommerceandbytheuseoffacts fairytalesand
imaginationsoldthemontheidea TheSecretaryaskedthat
asurveybemadewhichwasmadebySidDommesandpresented
totheChamberofCommerceonNovember7th Wethoughtwe
werealreadytoshootwiththeannexationpetitionandthe
DistrictAttorneytoldustogoahead

WehadabigmeetingscheduledbuttheDistrict
Attorneyfailedtoshowupsoithadtobeput overtothe
nextafternoon AfterthatfromNovember7thtoJanuary7th
1941nothingwasdone soweturnedtotheJuniorChamberof
Commercetohelpuscirculatetheannexationpetitions They
didntwanttobeginthejobthatSundayandthenexttwo
Sundaysitrainedhard Thentherefollowedthefiremens
annualbanquetwhichincapacitatedsomeoftheboys But

wefinallystartedoutbutalthoughtheywereshownthe
boundariessomeofthesignatureswereoutside Theyfooled
aroundandonlygotanamehereandthere

FinallywegottheChamberofCommercetohire
amanonthefirstofMarchandhegot150signatures With

thesethehearingwasheldbytheBoardofTrusteesand
astheonlypersontoappearwasthemanwhocirculatedthe
petitiontheDistrictBoardvotedtheareatohavebeenan
nexed Butwithallthedelayswecouldnotgetitdonebe
forethedeadlineofthefirstofFebruaryandsowecan
levynotaxesontheannexedareauntilnextyear Thenwe

willbeabletosteprightonit

Gray IwantyoutonoticethatlirLilleysaidtheyhadto
hiresomeonetogooutandgetsignatures Ithinkyouwill
findthatistheusualcase

Robinson WehavestartedannexationproceduresinourDis
trictWehaveprintedpetitionstoannexeverythingeast
oftheSanJoaquinRiverinStanislausCounty Wehadevery
thingsignedupexceptforthesignaturesinTurlockwhere
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theChamberofCommercehadpromisedtobackthesituation
ButtheywereasslowasinMerced Thentherapscame
alongandthatputabombunderus AtTurlockeverybody
wasonadefensecommitteeorsomethingelse NowIdont

knowhowwearecomingoutunlesswecangettheChamber
ofCommercetohireacoupleofpeopletogetfiveorsix
hundredsignatures Theannexedareaisaboutsevenhundred
squaremileswithaboutsixtymilliondollarsvaluation

Gray Arethereanyotherdistrictsthathavehadanidea
ofenlarging

lonerick I wouldsuggestalittlemoralsupportforSonoma
outnty Thereisstillconsiderableworktobedonethere

Andrieux Therehasntbeenanydemandforenlargingour
districtsofar TheSonomaBoardofSupervisorsgivesus
somemoneyforworkoutsideourdistrictbutlastyearit
wasntenoughtodomuchwith Theoppositiontoannexation
comesfromtheownersofthebigranchesonmarshlandwho
dontwanttopaythetax

Gray WhathasbeendoneinSonomaCountyhashelpedAlameda
andLarinandSanFranciscoalotinrecentyears Theonly
mosquitoeswegetfromSonomaCountynowarejustafew
stragglers Thissituationisanillustrationofthefact
thatafairlygoodjobdonesometimesmakesprogresstoa
firstclassjobverydifficult

Ournextsubjectisalsointerestingandper
hapswedbettergetontoit LrPangbornofSolano
Countyistotalktousabouttheirexperienceswithre
flooding

Pangborn SinceIrRushhasbeenillIhaventfeltlike
takingonanynewprojectsasIhavebeenprettybusytry
ingtotakecareofbothendsofourCounty Theproper
tieswithwhichwefirstexperimentedhavebeeningood
conditionnowforfourorfiveyears Ourdistricthas
somethinglikeahundredthousandacresofmarsh Wehave

theproblemoffloodingbothforirrigationpurposesand
fortheduckclubs Wehaveapropertyontheextremewest
boundaryofthemarshconsistingofabout150acreswhich
wecannowfloodatanytimeandnevergetlarvaeofAedes
dorsalis Ifweleaveitalonefortwoorthreeweekswe
getafewTheobaldiaandafewCulextarsalis

Theideaofcontrolledrefloodingistoflood
theselandsandthendrainthemcuicklysoastocleanout
theeggsbysuccessivehatchingsuntilalleggsarehatched
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Onapieceofpropertyofaboutfourhundredacres
whichwethoughtwascleanedofMiesdorsalis inspection
showedtherewerelotsoflarvae Weknewthewaterlevel

hadntdroppedsoweweresurethelarvaewerenotAedes
dorsalis WetooksamplesandTommyAitkenidentifiedthem
asCulextarsalis ThiswasafewmilesfromSuisunBayand
thewaterwassalty

Whereverpossibleonourmarshesweusereflood
ingandredrainingplustheGambusiaanddontattemptto
oilunlessabsolutelynecessary

Gray Willyoupleasebesogoodastotakeawordofgreet
ingtoFredRush Wemisshimattheseconferences

GMapes IsitpossibleforAedesdorsaliseggstobecom
pletelysubmergedandthenafterthewaterhasdrainedoff
forthentorehatch

Pangborn Yes Thereisnoquestionbutwhatyoucanflood
anyareathathasAedesdorsaliseggsandsomewillhatch
andsomewillnot

Freeborn ThedistributionofAedesdorslisispractically
worldwide Itisoneofthetwoprincipalpestmosquitoes
inthisregion Ithatchesinthelatespringandcontinues
throughthefall Theyareaproblemtoallofus They
havethemupinWashingtonandasfartothesouthasMon
terey Alongthecoastitbreedsinsaltwaterbutinthe
CentralValleyitisafreshwaterbreeder Sometimesitis

foundbreedinginfishpondsinnorthernCalifornia

Berms Asasaltmarshbreederyouwillusuallyfinditin
poolsthatareaffectedbythehightides Itcomeslater

thanAedessQuamgerbutyoumayfinditinthesamepools
Itprefersahighersalinity Itisamigratingmosquito

Reeves Anumberoftimesinthelaboratorywehavetakena
knownnumberofeggssayahundredladeseggs Ofcoursewe

donotget100hatchevenbyregulatingthetemperatureof
thewater Bysubmergingweusuallygetonly40c0or500to
hatch Oftentimesitisnecessarytofloodfourorfivetimes
beforethemajorityhatch Ithoughtthatwasshownverywell
byRushspaperseveralyearsago Onefloodingwillget
alargenumberbutitisnecessarytorefloodthreeorfour
times Irememberhetoldofonecasewheretheyflooded
seventimes Itwasonalargeareausedforgrazingcattle
Theyhadpreviouslyhadalotoftroublewiththisplace At

thetimeofhispaper1938hereportedthatthisproperty
hadbeenfloodedfortheseventhtimeandinspectionshowed
nolarvaeweretobefound
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Emerick Thismethodwillonlyporkontheeggsalready on
themarsh Whereadjacentareasarenotundercontrol your
purposeisdefeatedasthemarshcanbereseededbymos
quitoesfromadjacentmarshes

Gray Aedesdorsalisfavorsahigheralkalinitythanmost
speciesIthasbeenfoundinalkalinehotsprings
Eerms Yes Ihaveseenthemrightontheedgeofthewater
flowingoutofsuchspringsandthewaterwasveryhottoo
Reeves ItisreadilypossibleforAedeseggstoliefor
mantformanymonthsandthenwhentheyarewettheywill
hatchout Contactwithwateratleastonceisnecessary
beforetheywillhatch Theymayrequireanumberofwettings

Emerick Ononeofourreclaimedislandstheleveebrcke
allowingthewatertogooveritforeightmonths Sofar

aswewereconcernedfromthemosquitoabatementstandpoint
wedidntcare Therewasnobreedingbecause there

wasaboutfivefeetdepthofwaterinandouteveryday
Theyfinallyrebuilttheleveeandputinanewgate The
balanceofwaterthatstayedonthelandhatched abeauti
fulcropofmosquitoes Thisislandhadbeendryforseven
years

Gray Weknowtheeggswilllastovertenyears MrStovers
experienceprovedthat

Ournexttopicfordiscussionisricefield
control MrButterfromtheDurhamDistrictwillstart
usoutonthat

Butler OurgreatestproblemintheDurhamDistrictis
pestmosquitoesfromthericefieldsandsloughs Lotsof
mosquitoesusedtofindtheirwayintousfromtherice
fieldnearby Weusedfishandyetwehadthelarvaeand
themosquitoes Wehavethreebigpondswhereweraise
thesefishwhichIusetostockthericefieldsassoon as

floodingbegins

Sincethe1937floodthericefieldpeoplehave
beenlevellingtheirfieldsmorecarefullyandtheyhave
beengettingfarmorericeperacreandalotlessmosquitoes
ThisyearIknowpeoplearereallyabletosleepoutside
Theydogetbittenonceinawhilebutnotatall asthey
usedto Nowthatwehavethericefieldswelllevelled
withplentyoffishinthemwehavenotroubleatall
Anotherthingthathashelpedusistheuseofabigdrag
linebytheirrigationpeopletocleanoutthesloughsand
tules
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Ourdistrictwasorganizedoriginallyformalaria
control WhentheStateLandColonywasproposedatDurham
about1917thepeopleweretoldtheycouldnothavethe
colonyunlesstheyorganizedamosquitoabatementdistrict
tocontrolthemalaria From1914to1920wehadmoremalaria
thanalmostanyotherplaceinthestateanaverageofabout
150casesayear Between1921and1930weoutthisdown8
cases In1935ButteCountyasawholereportedonly1case
In1938itroseto20casesduetotheinfluenceofmigratory
laborfromsouthernstatesbutsincethenmalariahasdropped
backtopracticallynothinginourarea

Mosquitoesandmalariacanbeagreatdetriment
toanyregion Irememberthatbackin1909theyheldabig
meetinginOrovilleinouroountytopromotethegrowingof
orangesandolives Oneoldfelloweightyfiveyearsold
toldthatmeetingthatbeforetheytriedtogotpeoplein
terestedinputtingtheirmoneyintoorangeandoliveor
chardstheyhadbettergetridofthemalariaorthescheme
wouldbeafailure Sotheyappointedacommitteetoinves
tigategotProfessorHermsupthereandthatwasthestart
ofmosquitocontrolinourcounty

Gray ArethereanytopicswhichanyoftheMemberswishto
bringupfordiscussion

Pramme IbelievetheAlamedaCountyDistricthasawayof
accumulatingmoneyintheirbudgetfromyeartoyear Iget
turneddowneverytimeItryitandIdliketoknowhowto
goaboutit

Gray Itsaformofskullduggery Whenwefirststarted

outwerealizedwehadtohavecashmoneywithwhichto
operatefromthefirstofJulyuntiltaxesbecamedelinquent
inDecember WewenttotheDistrictAttorneyandaskedhim
ifwecouldntestablishacashbasisfundtocarryusover
thisperiod HesaidItsnotpermittedinyourlaw there
foreyoucantdoit Ihadadifferenttheory thatif

thelawdidntprohibityoufromdoingathingyououghtto
beabletodoit ButourDistrictAttorneyheldthatifthe
lawdoesntgivespecificauthorityforanactyouarenot
permittedtodoit SoIhadtothinkupsomewayofac
complishingourpurposefeelingsuretheremustbesomeway
bywhichitcouldbedone

Thisistheprocedurewhichwehaveusedsuccess
fullyandwithoutlegalWbjeotion forthelasttenyears
WhenwesetupourannualbudgeteachMayweworkoutfirst
whatwecallourworkingbudgetcoveringtheitemsofex
pensewhichweanticipatewillberequiredduringthenext
fiscalyear Thesebudgetitemsaregroupedunderthemain
headingsof 1SalariesandWages 2MaintenanceandOperation
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3CapitalOutlay Sayourworkingbudgettotals40000
ofwhichSalariesandWagesrequires00Laintenance
andOperation9000andCapitalOutlay41000

Wealsodeterminethatwewillneed15000to
carryusonacashbasisfromJuly1toDecember This
15000weaddto ourworkingbudgetof40givingus
agrossbudgetof55000 Inaddingthe05OO wesplit
itupbetweentheitemsinthebudgetonehalf 7500 be

ingaddedtoSalariesandWagesandonehalfbeingpro
ratedamongthesubsidiaryitemsofMaintenanceandOpera
tion VieaddnothingtoCapitalOutlayas wehaveto

itemizeeachiteminthisaccountandtherefore wecannot
successfullycamoflagetheaddition

Thisgrossbudgetiswhatwepresenttothe
BoardofSupervisorsstatingasintheillustrationjust
given thatourDistrictwillrequire55000asshownin
thisbudgetandtheBoardofSupervisorsisaskedtolevy
ataxsufficienttoproducethatamountof money55000
lesswhatevermoneyisleftin ourfundafterallbills

forthecurrentfiscalyearhavebeenpaid Supposeafter
ouraccountshavebeenauditedinJulywefindwehave
16000cashleft over AttheendofJulywecertify
totheBoardofSupervisorsthat wehad16000leftover
asanunexpendedbalancewhichremainsinourfundfor
ourusesonlyandthatthenetamountrequiredtobe
raisedbytaxesis39000thatis055000minus169000

Inotherwordsourprocedureissomethinglike
thesalediscountoftheHebrewmerchantwhoputthedis
countontothepricefirstandthentookitoff

IbelieveIhavebeenoccupyingtherostrum
longenoughwiththissymposiumsoIwill nowturnthe

meetingbacktoPresidentCampbell
Campbell Arethereanyfurtheritemstobediscussed

Peters Iwanttoinquireaboutgasolineprices Iunder

standLlrHayeshasworkedoutsomespecialprocedureby
whichhegetsitforaboutsixcents agallon Hisprice
onDieseloilisalsoverylow Itwouldbehelpfulifwe
couldgetdataonthepricesthedifferentdistricts pay
forsomeofourprincipalitemsofexpense
Gray IunderstandUrRobinsonisgettingDieseloilfor
12centlessthanweare IwishIknewhowhedoesit
Weareaboutasclosetotherefineries asheis IfEr
Peterswillcollectthisinformation astopricesand
quantitiesusedinthedifferentdistricts itwillhelp
usalltogetbetterprices



137

Miles ImovethatthisconferencesenddChristmasgreetingbywiretoTommyAitken wishinghimluck Heisnowin
PuertoRicoandIemsurehewillappreciate awordfromus
IalsosuggestaletterbesenttoFredRush wishingaspeedy
recoveryfromhisillness

Therebeingnoobjectionit was

soordered

Campbell TheNominatingCommitteefailedtoappoint a

VicePresidentandagreed toreconveneandnominateone

Emeriok WewouldliketonameItirMenefee astheVice
President UponbeingsecondedMrWPercykienefee
SuperintendentoftheDeltaMosquitoAbatementDistrict at

VisaliawaselectedVicePresidentbyunanimous vote

Campbell Shallwehaveaoneoratwodayconferencenext
time

Emerick PersonallyIbelievewegetmoreoutof atwoday
conference Inaonedayconferencethereisnttimefor
anyofthedetailsitisworthwhileforustodiscuss
CamAbell Ifthereisnoobjectionwewillhaveatwo
dayconferenceinDecember1942

MrHayeswastohavegivenussomeinformation
onnationaldefensematters Inhisabsencehasanyone
anythingtosayonthismatter

Robinson InthisnationalemergencyIthinkthereare none

ofusnotwillingtodoallwecantocooperatewiththe govern
mentandwitheachother Someofushavepumpingequipment
andpracticallyallofushavepickuptrucks Iphonedthe
FireDepartmentandofferedourequipmentforwater orfor
chemicals Wearenotusingourlargetruckthiswinter
whichisavailablefortheservice haulingsandetc Our

menthathavephonesandcanbecalled are available and

theFarmBoardhasakeytoourgarage TheFireDepart
mentwillhavetheuseofourequipmentoncallthroughout
thetwentyfourhoursoftheday Theideastruckmethat
itmightbewellifotherdistrictswhohavethesetrucks
dothesamethingofferingtheirtrucksforinstancein
carryingsandandhelpingwithincendiaryfires

Campbell Ithinkanumberofusalreadyhavedonethis
Itiswhatweallshoulddo

Gray Someofourequipmentisquiteusefulinthecaseof
incendiarybombsandalsoindemolitionworkthat comes
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afterwards Ourfivegalloncylindricalpumpsareuseful
too Youcannotthrowwateronthemagnesiumincendiary
bombsbutafinespraywillacceleratetheircombustion
andcontrolthefireaswell Thesesprayersarealsouse
fulincombattingfiresstartedbyeitherthermiteorpe
troleumtypebombs IfyouhaveanyPyreneorother
carbontetrachloridefireextinguishersdonotusethem
onhightemperaturebombs oryouwillgeneratephosgene
averypoisonousgas ForasimilarreasonFoamiteshould

notbeusedasthecarbondioxidewillbebrokendownto
poisonouscarbonmonoxide

IiayIsuggestthatifwehaveanyairraids
itwillbenecessarytokeeptrackofallbombcratersand
thebasementsofdemolishedbuildingsforexample Water

willaccumulateintheseplanes Isuggestthatnotonly
doyoucontrolmosquitobreedingintheseplacesbutthat
itwillbeinterestingtokeepthemunderobservationto
seewhatspeciesofmosquitoesbreedinthem Ihavehad

someinterestingcomrientsfromEnglandonmosquitobreed
ingresultingfromboLbingraids

Emeriok Inmydistrictwehavesignedupfortwentyfour
houremergencyserviceasneededandIknowmanyofour
districtsaredoingsimilarthingsandhelpingwherethey
caninnationaldefense

Peters AmItoproceedtocollecttheannualduesas
wasdonethispastyearmakingthesameassessment

Campbell Thatisayunderstanding

Inowwanttothankyouforthesplendid
cooperationyouhaveallgivenandtothankyouforthe
honorithasbeentoserveyouasPresidentofthe
CaliforniaUosquitoControlAssociationthisyear

Inowtakepleasureinturningtheneetingover
toourincomingPresidentLriicholson

Nicholson IdontknowmuchaboutthisbutIlldoriybest
keyIaskwhatwearegoingtodoaboutpublishingthePro
ceedings

Gray AshasbeenthecustomtheAlamedaCountyLosquito
AbatementDistrictwilltranscribeandedittheProceedings
Thisyearwewillnotcutthestencilsbutwillexpectthe
Associationtopayforthatworkaswellasforthemimeo
graphingassemblyaddressingandpostage
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Heretoforewehavesoldextracopiesofthe
Proceedingsforonlyfiftycents Isuggestthattheyare
worthmorethanthatandadviseapriceof0150 percopy

Peters Intalkingitover mostofushavefeltthat0150
wasalotofmoney Wouldntachargeofu100bemore
fitting Itseemstomeitwouldbeagoodideatoprint
onthecoverthatthepriceis100

Gray Allright ifthatistheconcensusofopinionImovethatapriceof0100 acopyfortheProceedingsbeestab
lishedandthatthispriceappear onthecover

Miles Iwillsecondthat

Bendel IpresentaresolutionthattheUniversityof
orniaandespeciallytheDivisionofEntomologyand

ParasitologyoftheCollegeofAgriculturebe thankedfor
theircourtesyandcooperation Acopyshouldbesentto
thePresidentoftheUniversity
Nicholson Therebeingnoobjection itissoorderedand
theSecretarywillsendtheletterofappreciation
Robinson Iwouldliketoincludethefellowswhosetup
thefineexhibitfor us Theboyswhohelpedsetthemup
didafinejob

Nicholson Ifthereisnoobjectionthisalsowillbe
donebytheSecretary

HasDrStewartanythingtosayinclosing

Stewart Icametothisconferencewithmymindabig
questionmark Iwasuncertainaboutmanythingsand
somewhatworriedasyouallare ButIwasprincipally
concernedastothenewdemandswhicharegoingtobe
madeuponusandwhetherwearegoingtoadjustour
selvesquickly enoughtohandlethesituationswhichwe
mayface Iwasafraidthatsomeofusmightnothave
sufficientmentalelasticitytocopewithchangingcon
ditions ButnowIamtremendouslyrelieved Iam
leavingthismeetingwithabsoluteconfidencethatwe
arenotonlygoingtomakethenecessaryadjustments
butthatyoualreadyhavedoneso Ithinkthishasbeen
abangupconference

Nicholson ProfessorHerms

Herms Ithasbeenagreatpleasuretohaveyouhereasthe
guestsoftheUniversityofCalifornia Thereisafine

spiritofcooperationamongyoumenandtheUniversityand
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myDivisionarealwaysgladtohelpyouineverywaywe
can Goodlucktoyouall

Nicholson TheTwelfthAnnualConferenceoftheLalifor

niaosqControlAssociationisnowadjourned

ROSTEROFATTENDANCE

AlamedaCountyMosquitoAbatementDistrictOakland

RobertVDellTrustee
HaroldFGrayEngineer
MargaretbPrefontaineClerk
AlbertH1iilesForemanDivisionIgo1

JohnADuffeyFieldDian
GeorgeFisherFieldLan

LPercyMapesForemanDivisionNo2
RexCLyndallFieldDian
IvanBestField1ian

RolandBendelForemanDivisionNo3
HarleyADennisFieldMan
MJBernardoFieldDian

CaliforniaStateDepartmentofPublicHealth

DorothyBeck
SidneyFDomesJr
RichardPeters

ContraCostaLosquitoAbatementDistrictNo1Martinez

ErnestCampbellSuperintendent

DeltaMosquitoAbatementDistrictVisalia

WPercyMenefeeSuperintendent

DrMorrisMosquitoAbatementDistrictBakersfield

FredLHayesSuperintendent

DurhamMosquitoAbatementDistrictDurham

FMButlerSuperintendent
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EastSidePestAbatementDistrictModesto

EChesterRobinsonSuperintendent
0CAdams

GKooyInspector
FloydSmithInspector

GlennCountyWillows

PVHarriganAgriculturalCommissioner

IdahoStateHealthDepartmentBoise

ELBerryMDStateHealthOfficer
HLuke
PaulCWard

LosAngelesCounterHealthDepartment

EJBumillerChiefSanitaryInspector

LosMolinosMosgAbatementDistrictLosMolinos
CharlesPrasmnePresident
IvanVMattoonSuperintendent

MataderoMosquitoAbatementDistrictPaloAlto

GordonWMapesSuperintendent

MercedMosquitoAbatementDistrictMerced

HaroldCLilleySuperintendent

ModestoCityHealthDepartmentModesto

MarkLandquist

NapaCountyMosquitoAbatementDistrictNapa

AMEmerickSuperintendent

PineGroveMosquitoAbatementDistrictMcArthur

MDNicholsonTrustee

PulsesMosquitoAbatementDistrictRedwoodCity

TFrankGainerSuperintendent

SolanoCountyMosquitoAbatementDistrictSuisun

Howard0PangbornActingSuperintendent
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SonomaMosquitoAbatementDistrictSonoma

JAndrieuxSuperintendent

StanislausCountyHealthDepartmentModesto

LloydEppersonInspector

TulareCountyHealthDepartmentVisalia

AFGeibSanitarian

UnitedStatesArmy

WTJohnsonMDCaptain
SanitaryCorpsMedicalDepartment
FresnoAirBase

UnitedStatesPublicHealthService

RHCreelMDMedicalDirectorSanFrancisco
WTHarrisonMDSeniorSurgeon

LiaisonOfficer9thCorpsAreaUSArmy
FortDouglasUtah

RudolphBergSanFrancisco
LEThompsonLosAngeles
EEUlrichBerkeley

UniversityofCalifornia

CollegeofAgricultureBerkeley

StanleyBFreebornAssistantDean
ETLoefflerAgriculturalChemist

DivisionofEntomologyandParasitologyBerkeley

WilliamBHemsHeadofDivision
alsoTrusteeAlamedaCount
MosquitoLbatement District

WilliamHoskinsAssociateProfessorof
Entomology

GFMcCleodEntomologistintheExperiment
Station

BBrookman TechnicalAssistant

ThamesFKelleyTechnicalAssistant
WilliamCReevesTechnicalAssistant
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Oollea AsroultreDavis

AmugovidatioataitedioalResearohSanFran
01800

WDowellHammonMD DrPH
BeatriceHowitt

nestMIzumi
CharlesMWheeler

MWAlmaSchoolBanFrancisco

Bertram0MalverNDDepartmentofPre
ventiPeMedicine

Alfred0ReedMDProfessorofTropical
Medicine

X2 gleaaHealthDepartmentWoodland

SMAnderson

OBITUARY

JustasthestencilouttingfortheseProceedings
wasbeingcompletedwereoeivedwordthatFredWRudh
Superintendentofthe8olanoCountyMosquitoAbatement
DistriotdiedathishomeinSuisun CaliforniaonTues
dayFebruary24 aftera prolonged illnessHe
had been Superintendent sinetheorganizationofthe
Districtin1930 Hehadnotonlydoneanexcellentwork
inorganizingandadministeringhisDistriotbuthewas
oneofthefirstmentoapplypracticallyandsuccessfully
theprincipleofcontrolledretloodingasamethodof
eliminatinghatchableLedeseggsonsaltmarshes He

waspersonallylikeablemostcooperativewithhisfellow
workers andesteemedbyall HewasPresidentofthis
Association in1939
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