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TheonethingintheKeayofwelcomeIwouldliketoleave
withyouisjustthemannerofapproachwehadthisyearabout
holdingthemeetinghere Itwasextremelygratifyingtousto
havetheprogramchairmancallandaskhatdayscanwehavethe
meetingthisyear This isthewayweliketohaveit Welike
tohaveyouthinkofthisinstitutionasheedqusrtersforthework
thatIAgoingonnotonlyin aliforniabutinsomeofourneigh
boringstates Youareslwayswelcomehereandifthereisany
thingwecandoforyouinordertomakeyourstaymorenleasant
orinstructive lustletusknowan wewillbeonlytoohappyto
obligeInanywaywecan

TheeugodtobeadayattheUniversitywhenwehad
possiblythreepeoplewbowerevitallyinterestedinmosquitoes
Nowwearefloodedwithpeorlewhoaremosquitoexperts For
example recentadditionstoorstiffincludeFoddmanDouflas
andBeilenwhohavecometouwithelongbackgroundofexper
ienceinmosquitocontrolinvariousareas 1ereentomologically
speaking lust lousywithoxcartsnow Insericulture in

publichealth inentomologyandinvariousotherphaseswecan
beofassistancetoyou Theuniversityishertoserveyouand
toservethepublic

TheFourteenthAnnualMeetingoftheCaliforniaMosquito
Controlssociationwas calledtoorderat930amMonday
February25 1946inRoom113AricultureHallUniversityof
CaliforniaBerkeley CaliforniabyPresidentTPMenefee

PresidentMenefee ThismeetingoftheCaliforniaMosquitoControl
sociationWillpieaeecometoorder IwillaskAssistantDean

ManleyPFreebornoftheCollegeofAgriculturetogivehis
addresaofwelcome

DrFreeborn Ithinkitissomewhatqueerthatfromtimetotime
1amasceitoopenmeetingsbeingheldhereonthecampusbyvarious
groupsaboutwhosework1knowpracticallynothinaandtheygiveme
anhourorscinwhichIhavetoholdforth Thenalongcomesa
mosquitoabatementconferenceandthoughIdoknowsomethingabout
mosquitoestheyletmemakeanopeningaddressandgivemefive
minutes HoweverI7roiseyouIamFoingtotakemorethanfive
xrinuteslateronthoughatthistimeIwillboverybrief All

throughtheconferencewheneverIcanhornin Illbedoingso
becausethereisnothirgclosertomyheartthanmosquitoloreand
mosquitocontrol Iamnotoingtotaketimenowtoayanything
aboutmosquitoesortheimportanceofthework Youknowthat
betterthanIdo

IamaskedtoturnthismeetingovertoHaroldGrayatthis
pointsoJustletmesayShopeyouhaveagrandtimehere

MrGraff ThankyouJanFreeborn Wearealwaysgladtobearound
ere eventhoseofuswhoarehereagoodpartofthetime

fiearenowtohearthereportofourSecretaryTroasurer
ChesterRobinson
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MrRobinson TheAssociationieinexcellentfinancialcondition
hawnocashonhandasofFebruary231946the sumoft4209
presentthisreportofrecoiotsandexpenditures

Gray ThankyouChester Thisdetailedreportwillbepub
lishedasasupplementtotheProceedingsofthisConference

Thenextmatterofbuatnesgseemstobetheapnointnentof
certaincornittees

Mr Menefee TheNomintineCrnitteeistobecomposedofEmericktam e1iTa1dGray

GeibCrayMapes urshyandPangbornareaskedtoserve
onthe sirsandLeansCorrittee

Thesecomittensarescheduledtoreportat130today

Mr ray TherearetwoorthreethingsIwouldliketomentionat
thistime Iaskeachoneofyoutobesuretoregister Ialso
callattentiontothefactthatwehaveafewcopiesoftheProceed
togsofthelastConference Theyareavailableifyouwouldlike
tohavethemandwilleeotheSecfetaryTreasurer Iwillleave
themhersonthedesk

ThefirstpaperwearetohaveisbyamanwhomIthinkhas
trainedandtaughtmostofusonthePacificCoast Heisrespon
sibleformoremosquitoworkthananybodye1ae HeandColBradley
arethegrandoldmenintMafieldofwork ItakeFreatpleasure
innregontingProfessorWilliam3 Herm

ProfHerms 3eforopreaentinrmypaperIwishtoremarkthatthe
5tinforationverbalandconfidentialconcerning anextra

ordinarilypotent aleeostmiraculousinsecticideknown asresarol
weereceivedbyusattheArmychoolwhoretwassttionedattie
timeearlyin1943 Cofar3q1amawarethefirstinformation
restrictedforuseininstruction wasdatedonetimeinMarch
1944 anyofyouknowtbetForma andGraysrevised 1944
editionofMoscuitoControlwrehold upseveralmonthsundercensor
shipbecauseofabriefinclusionofsomeeznerirentaldata our
ownconcerningtheuseofDTTaetheinsecticidehadthenbecome
popularlyrnoun Ourworkhadbeendoneonmosquitolarvaeand
pupae

ItwasnotuntilOctober1943thatsomehighlypurified
DDTbecameavailabletomeforexperimentalworkand mytestswith
rinutedosagesbeganaftermyreleasefromtheArmyandmyreturnto
thelJniversityofCalifornia
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SCY7COMPRTIVELRO7STORYTESTSVITIiMINUTE
DOSGEOFDDT 666Ago9DDON

nCPUITCLkRVCEANDPUPAE

ry7illiamBUerms
UniversityofCaliforniaBerkeley

Whileconductingsomeexploratorylaboratorytestswith
DDT dichlorodiphenyltrichloroethQneontheimmature9tanes of

mosquitoesduringDecemberof1943theauthorwas impressedwith
thehightoxicityofminutedosacsofthischemical Thepro
ceedureconsistedofplacingtenfullgrown fourthinstarlarvae
andtenpupaeofCulextarsalisinasmalltumblercontaining50cc
oftapmaterandthenstallErnT purified9tidissolvedinso
calledabsolutealcoholsoastoproducewhenaddedtotapwater
dilutionsofDDTrangingfromonemilliontosixhundredmillions
ie1partDDTtoone two five ten thirty fiftyeone
hundred twohundred andsixhundredmillionpartsofwater
Dilutionsofonepartpermillionkilledalllarvaeinaboutone
hourdilutionsoftwomillionskilledinlassthanoneand half

hourspupaewerekilledwithintwelvehours Weakerdilutions
requiredprogressivelylonFertimetokillthelarvaeanddidnot
killallofthepupaehoweverastheadultmosquitoesemergedfrom
survivingpupaemostofthemdiedonthesurfaceofthewater Thus

adilutionofonepartDDTto30000000partsofwaterkilledall
thelarvaeinaboutfiftyhourstwoofthetenpupaeweredeadin
72hourshowevereightadultshademergedsixofthemdeadonthe
surfaceandtwowereapparentlynormal

Atdilutionsoffiftymillionseightoutoftenlarvae
werekilledin72IJourstwosucceededinpupatingandattheend
of96hoursherewerenopupaelefttwelveadultshavingemerped
normallyandwerealivethusindicatingnoilleffectontheadults
orpupaeatthAsconcentration Thoughconcentrationsaslowasone
partDDTto600000000partsofwaterwereuseiintheseteststhe
resultswereineonclusive Inallcaseatlirdandfourthinstar
larvaeandpupaesimilarlyconfinedinreceptaclesoftapwaterbut
notdosedwithDDTcarriedonnormally Roomconditionsvaried

littlefrom70Fand50relativehumidity

Itwanfurthermoreobservedwhileconductingtheseearly
teststhatsufficientDDTresidueremainedinemptiedcontainers
havingaacladilutionofonepartpermilliontokillallfresh
larvaeaddoitorefilled freahtapwatercontainersinaboutone
andahalfhours Asecondchangeoffreshtapwaterresulted
likewiseinthedeathoflarvaeinlessthaneighteenhours Adult

mosquitoesplacedinafryjarwhichhadpreviouslycontaineda
dilutionofonepartDDTto6000000partswaterwerekilledon
contactwiththewallsoftheglossin24hoursthejarhavingbeen
drybyevaporation57days

Furthertestsofapreliminarynatureweremadeatintervals
during1944andearly1945usingvariousspeciesofculieinespar
ticularlyCulisetainornataandCulisetaincident Nodifference
inspeciesreactiontoeitherDr6 referredtobelowwas
ProfessorofPraasitologyandLecturQrinTropicalMedicine
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1945theauthorsecuredsomesamplesofhexachloro
hemicalknownas666 C6H6C16saidtohavebeen
yMichaelFaralayin 1825 Thischemicalwassimil

zewithratherinterestingresultsparticularlyinthe
oisomerstestedhaddecidedlydifferenttoxic
traceofgamma666 unpurifieddissolvedinabsol

utionundeterminedStirredinto50cc oftapwater
killedallinaboutonerorr Asimilardilution

ofkilledalllarvaeinnuttwentytwohours
twithatraceofalcoholorxylolalonedidnot
am dossrswithai1ilardilutionofthedelta
xyloloralcoholprovedineffectiveafter72hours
furtherJorkwesdonewiththislatterisomer
adwithmoreiehlvpurified 90xnnr1a666
lnrresultsndiscontinuedlaterinfavorofthe
fid 04mater1iassetforthbelow

vedescribedcrudepreliminaryteatsledtoaaeries
andsimultaneoustests Inthesetestspurifie3DDT
led666pammn S05wereused andinadditiona
urifiedDDD 3ichloro3ipheny1dichloroethanealso
OE Stocksolutionsofthevariouschemicalswere
utealcoholtoconstituteadilutionof01mgper
earlyteatssmallclasstumblerswereusedcon
ftapwaterfourthinstarlarvaeandpupae ten
atecontainersofCulisetaincidenswaretested
intapwateranddilutioaofAlcoholalone See
dilutionsworemadebystocksolutioninsufficient

micropipettetothetapwatercontainingthe
ornupa tomaketh lesire dilution Cbviously
oonlyappror9nateduetoseveralfactorssuchas
Pityofthechemicaltheuncertainaccurrcyof
othtapwaterandsolution Larvaeeventuallyafter
ngseveraltimesdroppedtothebottomwhenovercome
butcontinuedtosquirmandjerkforseveralminutos

elasdownonlywhentheynilnotriseontappingthe
orecordeddes afterallmovementhadararentiy
blesattheopenineofthesiphonfreouentlycaused

PupaeusuaTlydir atthesurfaceveryfewsinking
ntillater Purl wererecordedasdealwhenno
served

4

hcseveralspecieslistedwereusedindiscriminately
eats Thirdinstarlarvaearekilledmorequickly
asareelsothelarvae ofsmallerspecies

oro eh1s pchoropher1othaneasan
ciaobyDeonirandJones ScienceJan 4 1546
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OISTICN

Becsuseofte brideusriationinresultsobtainedintests
withdilutionsweakerthan1pertoer20000000thesearenot
includedinTable1 Coeidersrlesdditionalworkwillbenecessary
withweakerdilutionsalthoughranvtestswremadebytheauthor
withdilutionsof1asrtper300000001to500000001 to

104000000and1to150000000 Thoresultsweretooscattered
andtoouncertaintopermitofproperanalysisinthisbriefpaper

TheseriesreportedinTable1wpsreplicatedmany times

withfairlyevenresults ItwouldappearthatadilutionofDDT
downto1partper20000000forfourthinstarlarvae sndpupaeis

fairlydependable Adilutionofbe of1partper10000000for
larvaeand1partper20000000forpupaeseemsalso tobedepend

able Itisinterestingtonotethat666has considerablepupacidal
vslue DDDasfarasthetestshavobeendonewivesaboutthesame
resultsasDDT Thetruetoxicefficiencyofthelarvicidesisnot
reflectedinTable1fordilutionsunder1partper5000000since
thealcoholaloneindilutionsstrongerthanthishaslethaleffect
onbothlarvaeandpupaethoughataslowerrate Furtherworkis

inprogressandthedstapresentedinthispaper areinthenature

ofaprosressreport

MrGray Thankyou ProfessorFerms

TTewillhaveadiscussionofthosematterslaterafterthis
firstseriesofpapershasbeenpresented

TiearenowtohesrfromrrStewarton1eTheUseofnTTin
ControllingHouseholdInsectPests

TFPTTEOFDDTINCONTOTLING CTJxCLDTNTCTPTz
By A ctowart

TTnivcrcityofCaliforniarerkeley

ThewidespreadpublicitythathashengiventoDDTandits
efficiencyasaninsecticidehasresultedinintenseinterest inand

demandforthismaterialforthecontrolofhouseholdandother
insectpeets Consequently mosquitoQbtctentofficialsaswellas
othersenpeedinthecontrolofnoxiousinsects arebombardedwith

requests forinformationontheuseofthisnewinsecticideand
thereforemustbeinapositiontooffersoundadvicerelative toits

appropriateuseandpropersftyprecautions

DDTactsasbothscontactandstomachpoisonbutitdoes
notkillallkindsofinsects Againstthoseinsectswhichitdoes
killitsactionisslowerthanthatofsomeof ourmostcommon

insecticides Itsmostunusualpropertyisitsprolongedresidual
effect

DDThasbeenreleasedforpublicuseinagreatvarietyof
formssndthesenumerouspreparationscontainDDTinvarying amounts

Thereforethelabelsonthe containersshouldberoadcarefullyin
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ordertoascertainthattheproprietarymaterialscontainsufficient
amountsofDDTtobeeffective

OilsolutionsofnrlTemployednsresidualspraysmust
containatleastfivepercentDDTtobeeffective Ifthemanufec
turorslabelindicates thataDDTisomerorbyproductisthe
activeingredientaneighttotenpercentsolutionisnecessaryto
obtainsatisfactoryresults Someofthesolventsusedinoil
solutions ofDDTareinflammable Thereforeprocrutionashouldbe
takenagainstthedangeroffire Alsodomeofthesesolventsmay
damagefurnitureandfloors

AnumberofdrymixturesofDDTareavailableforuseas
dusts Forhouseholdinsects thesedustsshouldcontainnoless

thantenpercentDDT

AqueoussuspensionsaremsdefromDDTpowdercontsininaa
chemicalwhichpermitstheDDTparticlestobesuspendedreadilyin
water Suchsuspensions shouldcontainfivepercentDT They
preaentnofirehazarbuttheyleaveawhitespottingondark
surfacesandwindowp1ase

mulsionsaremac1cfromDDTplusonorgsnicsolventandan
emulsifier crowstheseemulsionsresidualspraycontainingfive
percentormoreDDTmaybeprepared

PaintscontainingDDThavebeendevelopedbutnorecommen
dationastotheireffectivenesscanbemadeatthepresenttime

Whenresidualspraysareemployed completecoverageofthe
sprayedsurfacesmustbeaffected Thismaybedoneeasilyand
successfullybymeansofasmallpowersprayeroranaintbrush
One shouldnotpermitoilsolutionsoremulsionsofDDTtoremain

inthesprayersbecausetheywillrustthespraytanks rotthe

gasketsandplugthehoseandnozzle

DustgunsareusedwhenDDTisemployedRsapowder

InordertoavoidspottingwhenDDTspraysarcused
varnishedfirersandlarklinoleumshouldbecoveredwithnewspapers
andharkedstainedfurniture shoullbecoerod Shadesmaybe
pulleddowntopreventapottinrofwinlowglass Lightwall
surfacesshouldbewipedwithacleandryclothbeforesprayingto
removethedust Otherwise thedropletsofspraywill collect

particlesofdustandleaveslirtsnottedwall Somewallpapers
especiallythoseofcertainsharcsofblueorgreenmaybespotted
byDDTsprays CalciminedsurfacesQhouldnotbesprayedbecause
thespraymaycausethe calciminetorun

Thefollowinhouseholdinsectsleybesuccessfullycon
trolledwithDDT Sprayingorpaintingtherestingplacesof
houseflieswithafivepercentDDTsolutionemulsionorsuspen
sionwill 1veexcellentresultsandtheresiduewillremaineffec
tiveforthreemonthsorlongerundoraverageconditions
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Adultmosquitoeswithinbuildingsmaybecontrolledbysprat
ingthewallsurfacesandceilingsespeciallythedarkcornerspor
tionsofwallsbehindpicturesandfurnitureandotherundisturbed
maces CockroachesmaybekilledbyblowingtenpercentDDTdust
intotheirhidingplacesorbysprayingsuchplaceswithnfiveper
centgnray Aftersuchtreatmentnomarkedresultsshouldbeexpected
foratleastaweek Bedbugsarekilledwith notremarkablesuccess

afterfortyeighthoursexpoquretonfivepercentDDTsprayapplied
tcmattressesandbedsteadsand inheavyinfestationstothecracks
andcrevicesinwhichtheseinsectshidebyday AtonnercentDDT

powderorefivenercenteprlyFivesexcellentcontroloffleas A

singleonnlicetionofdustmaybeeffectivefora9longaseihty
Mostdogebutnotcats infestedwithf1eeemaybeduetedwitha
tenpercentDDTpowder DTiseffectiveasomesnecieeof
ants Axfivepercentsprayoratonnercentduetieepoliedover
thesurfacesofpredeterminedpointsofentranceintohouseholle DDT

dustmaybeblownintoantnestqwhentheycanbeloeetedbutepravq
arenoteffectiveinthetreatmentofnestsbecausetheymerelyservo
torepeltheIntl SilverfishmaybecontrolledwithDDTbyemploying
thesametechniquesasusedeesinstcochroaches

Itmustberememberedaleny9thatDOTinapoisoniousmat
orial Itshouldbeusedcarefullyandwithadequatesafetypre
cautions Furthermoreitmustberecognizedthatmanyofthesolw
ventsaswellastheDOTitselfaretoxic Oneshouldalwaysavoid
permittingoilsolutionsfromcomingincontactwiththeskinbecause
DOTinoilisrapidlyabsorbeddirectlythroughtheskit Ifclothing
becomeswetwithaDDTsolutionitshouldberemovedimmediately
WheneveroilsolutionsofDOTcomeincontactwiththeskin itshould
bepromptlyandthoroughlywashedwithwerewaterandsoap DDTmix

turesshouldbepreparedoutofdoorsorinspeciallyventilatedrooms
Groatwareshouldbeexercisedtoavoidcontaminationoffoodwithany
tvnoofDDTpreparetion IfDDTisaccidentallyswallowedthepatient
shouldrinkmustardwaterimmediatelytomusevoTitingandaphy
sicienshouldbeseenatonce Mustsrdwaterispreraredbydissolving
onotablespoonfulofmustardineclewofwater Onoshouldnotallow
nosduststoremainontheakinandinusingsuchdustsexcessive
inheletiontumidboavoided deouatenrcautionsmust takento
Preventmistakingstore1DTpowlorforfooletuffe Perroneepnly
ingDDTinappreciablyouantitieeshouldwearneopreneglovesgoggles
andnappropriaterespirtor

MrGray ThankyouDrSteirt forthiQveryexcellentandwell
orgQnicodpaper Inoticeyouuethemrethodoftheollderkynreceher
whosaidFirstItollsteemwiatPaocoin totellemthenItells
emandthenItoile emwhetItold

Atthesessionthiseveningat730therewillbeoppor
tunityforarencraldiscussionofourproblems Atthatmootingwe
willhavesomeoftheexpertshorntrytoansweryourquestions If
aswegoalongtodayyouhavequestionsthatcometomindorifyou
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alreadyhaveproblemsyouwouldliketohoardiscussedpleaeewrite
themoutonapieceofpsporn1leavethemintheboxwehavehere
Theanswerewillbeasaignedtothoseconsideredtobethemustex
pertalongthatparticularlino

HHStagefromWashingtonDCexpecteltobohere
andatthistimewastohaverivenapaperonTOffersTwoNew
MethodsforControllingQnop1aclinoMosquitoes HoweverHnrrywas
unexpectedlycalledtoSouthAmericasohispaperwillbereadby
CMGjullin oftheU CPureauofEntomologyendPlantuarantine
whomwearcmosthappytowelcomehereagainfromPortland Oregon

Note MrStagespaperMaeillustratedbyKodnchromeSlides

DDTCFF7ESTWOITNMETHODS
FORCONTROLLINGGAOPtLINEOFTeUITO7S

ByHH Stage
BureauofEntomology ndPlantCuarrantine

AgriculturalResearchAdministration
U SDepartmentofAgriculture

ThedevelopmentofITasanagentforcontrollingmos
quitoeshassuggestedtwonowmethodwhichareparticularlyeffective
indestroyingthosespeciesthatcarrymalaria Earlyin1943only
afewmonthsafterthefirstsampleofDDThadreachedtheUnited
States researchconductedattheOrlandoFla laboratoryofthe
BureauofEntomologyandPlantruarantinodemonstratedthatatlast
achemicalwasathandwhichwhensprayedonthewallsandceilings
ofbuildingswouldleavearesiduethatwouldbecontinuouslynctive
inkillingthemosquitoesthatrestedonit Afterthreeyearsof
acceleratedresearchwebelievethatthegreatestpromiseforDDT
inmalariacontrolisitsuseesa residualspray

ThesecondnewmethodofferedbyDDTi4theuseofair
crafttoapplyaninsecticidearainstbothadultandlarvalanapheline
populations inonetreatment This isthefirsttimeinthehistory
ofmedicalentomologythatarinsecticidehaskilledadultmosquitoes
overlargeareaswhenaepliedymeansofaircreft

Theideaofreducingt1onumberofnophelinomosquitoes
byaprayinatheinteriorofdwellinpe isnotnew Conspicuous
resultshavebeenreportedbyworkrs inAfricaandIndia however
thesepioneersusedspacespraysofpyrethrumatweeklyintervals
whereasbyproperlyusingDOTonthediurnalrestingplacesofthe
adultwecangetbetterresultswithtreatmentsappliedatthreeto
twelvemonthintervals

TheOrlandoentomologistsfirstobtainedacertainamount

ofprolirinryinformationinthelaboratory Thisinformationin

dicatedthatDOTwaneffectiveegainstadultsofAnophelesauadrim
aculatusSayandAodeslaEg ti Lwhenappliedarsic0l
sprayonwoodenboxesandcanvascagesatratesof10to400mgper
squarefoot Comparativetestsshowe3awateremulsionandawater
suspensionofDOTtobeequallyeffectiveonwoodandandbothslightly
superiortooDTkeroaenesure MosquitoesrestingonaDDTtreated
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surfaceacquiredalethrldosewithinhfewminutesandbegandying
2to4hoursafterexposure Incontrestwithothercommoninsec
ticidesDOTkillsmorerapidlyatlowtemperaturesthanathigh
temperatures

Exposureofmosquitoesfor24hourstoresidueof100mg
persquarefootormorererultedinthedepthofallmosquitoesfor
32weeksafterthetreatment Sunlightlandadeleteriouseffecton
thechemicalbutthelossintoxicityoccuredslowlyforabox
treatedFrithadepositof301m andexposedtosunlightcontinued
tokillallmosquitoesintroducedintoitfor24weeks DDTresidues

werehighlytoxiconunpaintedsurfacesandonsurfacescoveredwith
twocoatsofcoldwatercaseinpsintthathadbeenappliedlessthan
twoweeksbefore Theresiduewasmuchlesseffectivehoweveron
surfacesrecentlypaintedwithoilneint

DDTactivatedthemosquitoosthatrestedontreatedsurfaces
andcausedtheinsectstoflybutnotbeforemostofthemhadob
tainedalethaldose

Backedwiththisinformation JamesB GahanB VTravis
FredAMorton andArthurWLindquistreducedthenumberof
mosquitoesremininginbuildingsinthevicinityofTallahassee
Fla andStuttgartArkduringAugust1543 InArkansasthework

wasdoneincooperationwithJohnETaylorandLHBiggsofthe
US PublicHealthServiceandemployeesoftheArkaneneState
BoardofHealth

Onetestinthestutteartareademonstratedtheeffectivea
neseofDOTresidues painstPsorophoramosquitoes Threewallsof

adairybarnweretreatedwitE7Rwtesuspensioncontaining1per
centofDDT Thedoorsatoppositeenisofthebarnwereleftopen
anda40wattelectricbulbwnelighted urinethenighttoettract
mosquitoes intotheruildinr Afterboingattractedtothelight
theyrestedonthetreatedwalls Nithin2daysapproximately50000
leadFsoroohoramosquitoeswerefoundonthefloor Nodoubtothers
flewoutothebuildingenddiedelsewhere

Amoreimportantlamescaletestwasconductedinalarge
ricegrowingsectionnearStuttgartduringthemosquitoseasonof
1944 InthistestDDTresidualsprayswereappliedtotheinside
wallsandceilingsofnearlyeverybuildingintwo squaremile
arenntodeterminethedurationofeffectivenosgagainstAnopheles
cuedrimaculatusofasingleapplicationandtoascertainwhetherthe
generalpopulationofthisepecioscouldbereducedbyusingthis
methodofcontrol ThesprayingwasfinishedinJuneandrecords
weremaintaineduntilCctober Formorethan3monthsthetreatment

remainedeffectivesenditreducedtheadultmosquitopopulationin
thebuildingsbyover90percentsndthelarvalpopulationinthe
ricefieldsover55percent

Duringthezosauitoseasonof1945Mr Gahanconducted

stillothertestswithDDTsPresidualspraythistimeagainst
AnophelesaseulopunctipennisbreedinginricefieldsintheStateof
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crelos ealicr Intbisinstancehe sprayedafivepercentDDT
emulsionontotheinteriorofallthenPtivehousesintwovillapes
eachofwhichcontainedabout400homes Theehousedweremsdeof

adobecornstalks or icestrawwallswiththatches tileorstraw

roofs Inadditiontoover99percentreductionrfthesemoeouitoes
practicallyallinfestationsofbedbugsandfleasinthebuildings
wereeliminated Fly cockroachandscorpionpopulationswerealso
greatlyreduced Thepopulationsofmosquitolarvaeoccumainginrice
fieldsnearoneofthetreatedvillageswerereducedover80percent
ascomparedwiththosefoundinotherricefieldssurroundingan
untreatcdvillaryenearby

WhenIvisitedtheareaearlyinOctober1945about5
monthsafterthefirettreatmentshalbeenapplied Iwasamazedto
seehowfewmosquitoescouldbefoundinthehousesandricefields
inthetreatedareascomparedwiththoseobservedinhousesandrice
fieldsinuntreatedareas

withtwoimportantmalariavectorsandinhouses
builtofavarietyofmaterials irGahanhasdemonstrate9the
practicabilityofreducinganophelinepopulationswithoneDDT
residualsararingiurinpthebreedingseason

EntomologistsarenewusingDDTsprays forreducing
anophelinepcpulationsinseveralpartsoftheworld suchasinthe

southernUnitedStatesCentralAmerica IndiatheMediterranean
areaandorPacificIslands

TheeffectivenessofDDTspraysagrinetboththeadultand
larvaeofanophelinemosquitoeswasdeterminedearlyin1943byE
FKniplinigA W Lindcuist9TTravisC C Deonier CB

DisocupAH MaddenandothersoftheOrlandolaboratory fter

preliminarytestsinFloridawithCubn9Stearmantypeplaneshad
shownthetechniquetobepromieln additionaltestsusinglarcer
planesoverlargerareaswaramadeinFloridaan1Panamaincooper
ationwiththeArmyandNavy InJanuaryandFebruary1945fourof
usfromthePuroauofEntomologyandPantCuarantineaidedtheArmy
inaseriesoftests inwhichaC47capacityload900gallonsand
aB25capacityload525eallensplanedispersedseveralDDTsprays
atratesfromo4to08poundofDDTperacre From4to8cuarts

ofliouidwereappliedperacreoverheavyjunglefoliageandwithin
24hoursa99percentreductioncfadultmosquitoeswasobtained
SomeideaofthereductionwithinoneofthotestareaswhichWasa
toilelongandonehalfmilewidecanbegainedbytheoountsmadein
abaitedhorsetrap Anestimated10000mosquitoesofseveral
specieswerecapturedinthetrapthenightbeforetheareawas
treated Theywerereleasedatdaylihtandwithinafewminutes
the925beganthetreatment200feetoverhead Twentyfourhours
laterthesametrapcaughtbut1mosquitoand48hourslater3
werecounted Thenumberthenrosegraduallyeachdayuntilover
200perdaywerecaughtafter2weeks

Inanotherinstance15000adultsmostlyAnopheles
albimanus fledwerecaughtinahorsetrapduringonenightand
nearbyinthewatersofGntunLakeanaverRpeofabout12anopheline
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larvaewereteenperdijiin200dips Twentyfourhoursaftertreat
mentemosquitoeswerecruphtinthehorsetrapandnotasingle
anopheliaelarvacouldbefoundinthelake reductionof 99 per
centoftheadultsand100orcentofthelarvaewithonetreatment

SincethesetestsweremadetheArmyandtheNavyhevo
depopulatedofmnsuitoesmanymalariaanddengusinfestedislands
inthePacific

Ibelievethetimehasarrivedwhenthosemethodsshould
nowbegutundermoredifficulttests ie specieseradicationon
islandssuchasPuertoRicoandsardina andinsmellcountriessuch
acElSalvadorandFcauador

MrGrays ThankyouverymuchMr Glullin ehavePfewminutes
wecandevotetoquestionsatteistime or ifyoupreferwritzthem
outfortheeveningsessionandputthecainthequestionbox 1

mightaddthatIhavelustreceivedthefirstquestionforthebox

WehavewithustodayagentlemenwboisherofromAtlanta
Georgia HeisiththeU S PublichealthServicethere Heis
oneofourveryearliestentomologistsinthisfield ColBradley

ColBradley BeforeIgivemygaper letmeextendgreetingsfrom
MrHollisandhisFiC7AstaffinAtlanta Californiaissuiteaways
fromAtlantabutwehaventfeltfarawaybecausewehaveusedfolks
fromhereinourwork Freeborn forinstance AndMosquito
ControlbyFermsandGray

THEUSECFDDTONTHEALAICONTRCLINTARARPASPROGRAM
By

GEt3radleySeniorEntomologistR
U SPublicHealthService

Theprincipalmettilolforthecontrolofmalariautilizedon
theMalariaControlinWarAreasproramisthatofattackingthe
mosquitovectorofthedisease Althoughhighlysatisfactoryresults
havebeenobtainedbyusingthestandardmosquitocontrolpractices
togetherwitharatherrigidsystemofentomologicalsurveillanceand
evaluationallwartimedevelopmentsininsecticidesandeeuiDment
whichgavepromiseofgreatereffectiveneeeorefficiencyof oper
ationhaveseentriedoutandadoptedwherepossible

Nhenfirstreportsworereceivedduringthesummerof1943
ofthestartlingreeulteofDDTwhenusedinmosquitocontrolwe
naturallywereanxioustorotasampleandtryitout Thishowever
wasnoteasytodosinceatthattiethematerial wasnotbeingman
ufacturedinthiscountryanddistributionofthesia11quantities
importedwasrieidlyrestricted IntheF911of1943howevera
smallquantitywasobtainedandduringNovemberandDecemberofthat
yearafewexperimentsusingthematerialas alarvicidewerecon
ducted Theresults oftheetestssubstantiatedtheclaimsmalefor
itbyearlierinvestigators chieflytoseattheOrlandoLaboratory
oftheUSDAtowhichconsiderablequantitiesofDDThadbeenalipttea
forexperimentalworkinconnectionwiththedevelopmentofinsect
oldenfortheArmy
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InFebruary1944whenincreasedquantitiesofDTTfor
experimentalusebecameavailableacomprehensiveprogramofinves
tigationwasundertakentodetermineitasuitabilityforuseonthe
MCWAprogramandtodevelopformulaeequipmentandprocedures
adaptabletolargescalemalariamosquitocontroloperations This

inveatipationalworkwasundertakenattheCarterMemorialLaboratory
SavannahGeorgiaunderthedirectionofS JSimmons Acompre
hensivereportonthedevelopmentsatthelaboratoryrecentlyhas
beenpublishedbyDr Qinmlonsandhiscoworkersandmaybeobtained
fromhimonrequest

During1944theOfficeofMCwAalsoparticipatedin
experimentalworkandpracticaldemonstrationsintheuseofDDTin
mosquitocontrolcarriedonbytheTennesseeValleyAuthority the

MalariainvestigationsLaboratoryoftheNationalInstituteof
HealthandseveralStateHealthDepartments Allofthisworkdem
onstratedtheefficiencyofDDTwhenproperlyappliedinmosquito
control Howeverbecauseofitstoxicitytoinsectsingeneraland
possibledangerofupsettingthybalanceinnatureandthereby
adverselyaffectingagricultureandwildlifeandcontroversyre

cardin itstoxicity omantheunrestricteduseofDDTinmosquitoontrolcouldnot bo advocated ThepositionofthePublicHea1t
Serviceinthisconnectionisstatedinamemorandumofagreement
coveringuseof OTadoptedbytheFurgeonsGeneraloftheArmyand
PublicHealthServiceearlyin1945

UnderthetermsofthisagrcerontlargoscaleuseofDT
ontheMCWAprogramhasbeenreatrictodtoresidualsprayingof
buildingsforadultmosquitocontrolandlarvicidalworkhasbeen
continuedononlyanexperimentalbasistodovolopsuitableformulae
andtechniquesofapplicationofthematerialbyhandandpower
sprayersandbyairplane Animportantfeatureofthisexperimental
workisthatofdeterminingthehazardstofishandotherwildlife
whichmayresultfromtheuseofDDTinmosquitocontrolandto
devisewaysandmeansofeliminatingouchhazards

WiththereleaseofrelativelylargeouantitiesofDDTto
thepublicHealthServiceearlyin1945anextensiveprogramforthe
residualsprayingofhouseswasundertaken Thisprogramhasasits
objectivethecontrolofindigenousmalariaandthepreventionofany
increaseinmalariatransmissioninthiscountrywhichmightresult
fromthereturnofservicernonfrommalariousareasoverseas The

workhasbeencarriedonprincipallyinendemicareaswherethecost
ofanophelinemosquitocontrolbylarvicideswouldboprohibitive

1Simmonsc r4etal
TheUseofDDTinMosquitoControl

PublichealthReportsFup186 1945

2 USArmyandU 9PublicHealthService
UseofDDTforMosouitoControlintheU S ajointstatementof
policy
PublicHealthReports6017469 1945
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becauseoftheema11sizeofthepopulationtobeprotected Thus
ithassupplementedandextendedtheregularmalariacontrolprogram
forwarimportantareas Thebasisforthisresidualsprayprogram
asmostofyouhowisthatofaresidualdepositofDDTwillkill
moseuitoeswhichrestthereonandthislethalactionpersistsfor
severalweeks Bytreatingtheieteriorsurfacesofhouseswhere
presumablyanophelinermscuitoesmostfrequentlyattackpansuch
depositswillkillthosemoseuitoeswhicharemostlikelytohave
becomeinfectedithmalariaparasites

Ungerthisprogramin1945theinteriorsofabout400000
housesin13statusofthesouthweregivenoneormoreapnlicationa
ofresidualsprayattherateof100m seft Thisrateofappli
cationwasdecidedonafterrovtewineexorimentaldatawhichindi
catedthatsatisfactoryruesofkilloveraperiodofatleast3
monthscouldbeexpectedandinordertogiveprotectiontothe
greatestnumberofhousespossiblewiththeamountofmaterialavail
able Onlyoccupiedhousetoeetherwithoutdoorprivieswere
treated

ThesprayformulausedconsistedofDDT3lbsxylene
3ctsTritonX100 emulsifier 6fluidoz Thesequantities
whenmixedresultinapproximately1gallonofa35 wvDDT
concentrateWelchforaolicationiediluteddwith13gallonsofwater
ThiseapraythenhasR DTcontentof240or25mgpercc Because

oftheredUoedsolubilityofDDTinxyleneatlowtemperaturesa
formulahavinga 0 DDTcontentisusedwhentemperaturesof50F
orbelowprevailDDT1lbxslene 2ctsTriton32oz or

usethiswinterformulaisdilutedwithonly7partswater thus

givingasprayhfthesameDDTcontentasthatofthe351concentrate

Mixingofthestockconcentrateispossiblebyavarietyof
methodsrangingfromtheoldfashionedbarrelrockertoorchard
powersprayers Ausefulpowerdrivenmixerforprerringthecon
centratewasdesignedforuseontheMOWAprogram Itconsistedof

s55galsteeldrumandasmallcentrifugalDumpassemblywith
appropriateflttines Thismixerisdescribedindetailinaraper
byH Stierli inthebrochurepreviouslycited

Bothhandoperatedcompressedairsprayersandpower
sprayershavebeenuodtoapplytheemulsion Thefarmerwerefound

tobemoreusefulbecausemostofthe sprayinghatbeendonein
villagessuburbsofcitiesandinrurQ1areaswherehousesare
generallyfarapart Indenselypopulatedareaswhenhouseswere
sufficientlyclosehowever applicationbypowersprayermaybemore
economicalsincetwoormorehoseloresmaybeoperatedsimultaneously
inadjacenthouses Thenozzleusedproducesafanshapedspray

3StierliHS SinmonsandCM Tarzwell

OperationalroceiuremandEauipmentUsCr9inthePracticalnnplication
ofDDTRSaResidualHouseholdSpray

PublicHealthReportsSup1861945



pattern Nitrahendspraveroperatingat49psithedischargerate
is02almin withapowersprayeroperratinqatauniformpressure
of60psithedischargerateis 24almin Workersapplein the

spraysoonlearnedtoregulatethespeedofarmmovementtosecure
conpletecoverageatthegroperrate 190sqftwinwithhand
tlpraverand230cftminwithpowersprayer

Apomphlet ondetailsofproramoperationhasbeenpre
paredandsincecopiesareavailablebywritingtheOfficeofMalaria
ControlinRfrirAreas Georgia furtherdiscussionoforxr

ationalprocedureswillnotbeelvenhere

Indexestotheeffectivenessofthiswidespreadworkwere
obtainedintwoways
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1 Inspectionsofasmallpercentageoftreatedhouses
selecteAatraniomweremedeatintervalsafter

sprayingtodetermineresultsofthesprayinkeeping
housesfreeofA cua3rirmculatus

2 Precipitintestsweremaleofbloodfromouadrimacul
atusstorachscollectedaroundsprayedantunsprayed
premisetoietermincthehumanblondmealrates
Tairot1od ofcheckingrosuleofsprayingwasplanned
sinceitwascAnjjecturedthatifouadrimaculatusfeeds
principallyonhumanswileindoorsasiscommonly
supposedndthesehumanfeedersarebeingkilledby
restingonthesprayedsurfacesthegeneral
quadrimaculatuspopulationaboutthesprayedpremises
shouldshowalowhumanfeedInfratewhoncompareito
thatobtainedinunsprayedareas

Table1summarizesrecordsofhouseinspectionsreceived
todate Itshowthatetotalof9949inspectionshavebeen
reportedandthattheseweremadeatintervalsfollowingspraying
varyingfromlessthan1monthtoamaximumofover4Months Two

hundredandseventysixsprayedhcuses oranoverallpercentageof
only28percentofthosehousesinspectedcontainedquadrirlaculatus
duringtheafternoon Aahasgenerallyoccuredindemonstrations
andothersnailscaleDDTresidualsprayprojectsagradualdecrease
intheeffectivenessofthespraywithageisevidenced Thisis

shownbytheincreaseinthepercentageofhousesinwhichmosquitoes
werefoundatsaaccesivemnithlyintervalsafterspraying Inspoc
ticnsmadeleesthanoneoathaftersprayin indicatedthat12per

4 Handbookof ResidualSpraying MalariaControlinWarAreas
UPHSAtlantaGeorgia 1945

5 Henderson JohnM

OperationalPlanningfortheMalariaControlinTarAreasDDT
ResidualHouseSprayingProgram

Prot 32ndMeetingN JMosquitoExternAsIoc 7580 1945



cantofthetreatedhouseswerepositiveforcuadrimaculatus This

percentageincreasedto204849and4777171717774771sof1
23 and4monthsrespectively Thesmallnumbsrofinspectionsof

housesrae3oriohomonthsaftersprayingisduetothesprying
scre1uleestablishedwhichcalledforresprayingat3nonths
intervals

Intable2theinae1ectionrecordsaregroupedtoshowthe
effectofageofsprayandnumbers ofgguadriaculatusinoutbuildings
onthepercentofouadrimaculatus positive ousos Cnlythosehouses
withafternoonmonciar757777677iderolaspositive Thesedata

shovthatforallspraysgrsthegreaterthedensityofquadriracul
atusaroundthepremisestriogreetFristherercontegeofarrayed
ouseswhichhsrbormosquitoes Itis consideredthatthesedsta

merelyindicatethatgreaternumbersofmosquitoesenterhousesin
area ofbirchdcnnitieandforthatreasonthechancethatsomewill
findnonlethalrestingplacesinthesprayedhouses isenhanced

Thedatainthistablealsoindicatealthoughwithconsiderable
irregularitythedecreaseinsprayeffectivenesswhichoccurswith
age thedecreasebeingshownforeachdensity7roup

Inordertofittheinspectionroutinesintousualworking
hours inspectionsweremadethroughouttheday Howeverhousesin
Whichquadrimaculatuswerefound1uringmorninginspectionswerere
inspectedduringtheafternoon Thisprocedurenecessitated356
afternoonreinspectionsatwhich744percentofthemorning
positivehouseswer7ifoundtobefreeofmosquitoes

Onlyarelativelysmallpercentofthetotalnumborof
samplesofeuadrimsculatusbloomstakonfordeterminationofhuman
feedingstuveas yetbeentosted Eowver of451Bspecimens col

lectedonpremiseswhorethehouseshadbeensprsyedonly044per
centwerepositiveforhumanhlocdwhileof37R4specimensfrom
unsprayedpremisesanproxLtely30percentwerepositivefor
humanblood Itisbelievedthntthesedatawhichshow85percent
fewerauadrimaculatuscontaininghumanbloodsboutthesprrod
premisesarehi ysignificantas indicatingalessenedhazardof
malariatranerission

TheforegoingdiscussionhasbeenconcernedwithDOT
residualapplicationsattherateof100mg per4a footwithre

sprpvingscheduledatintervslsof3months Because increased

amountscfDDTarenowavailableduringthecomingseason1946
applicationsaretobemadeattherateof200mv persq foot

sincebyusingthisheavierapplicationtheintervalforrespraying
maybelengthenedtofourmonthsorore Thisprocedurewillresult

inaconsiderablesavingsinceontheaveragethecostoflaborfor
makingtheapplicationsinthreetireasgreatasthecostofmat
erials Alsooxperirental1yatleastDDTresidualapplicationscf
200mgscfthovegivensignificantlygreaterkillsofmosquitoes
thanhaveapplicationsof100mgscftaftereven5and6ronths
Therefore byusinga200mg applicationnotonlywillitbepossible
toincreasetheintervalbetweensprayings inendemicareasbutin
themorenortherlyzonesasingleapplicationintheSpringwill
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sufficetoriveprotectionagainstthehazardofmalariainfection
fortheentiremoscsuitoseason

JustbeforecomingtoCaliforniaIhadtheopportunityof
visitingtheCarterMemorialLaboratorywhoreIwentoverwiththe
staffsomeofthepastseasonsexperimentalworkonlarvicides DDT

invariousconcentrationsinoilsolutionsemulsifiersanddustshave
beenappliedtobreedingareasandtheirefficiencyevaluated Per

hapsthemostinterestingpartofthisworkfromanoperationalpoint
ofviewisi1luGtratedbyanoxpermentinvolvingcomparativetests
oftheeffectivenessandcostofanopheline controlbytheuseof
ParisgreenDTdustandD7Tinfueloil Thisexperimentwascon
ductedinthevicinityofSavannahGeorgiaoveranareaofabout41
squaremileswhichcontainedsome255acresofranophelinebreeding
watersurfaceincluding75milesofsmallditches Theareawas

dividedintothroesections Inonesectionparisgreenwasapplied
asa10dustinlive InanotherDDTwasappliedasaidustin
pyrophylliteandinthethirdsectionDDTwasappliedasa125per
centsolutioninfueloilwith055spreader B1956added All

applicationsweremadeatweeklyIntervaleandwereattheperacre
rateof11b ofparisFreon024lbofDDTforthedustandapprox
imately01lb ofDDTfortheoilsolutioh Datacoveringthe
entireseasononinitialkillsoflarvae thechecksweremadethe
dayfollowingapplicationshowreductionsof80Pfortheparis
greendust86wfortheDDTdustand98fortheDDToilsolution
Anotherstrikinsfindingwesthatroinfcstationofbreedingareas
afteroneweekstireattherteof64inareastreatedwith
parisgreen71inarenatreatedwithDDTdustbutonly12inthe
areatreatedwiththeDDoilsolution Thislowreinfestationrate

whenusingtheDDToillarvideiehasindicatedthatwiththislar
vicidethetreatmentcyclecansafelybelengthenedfromtheusual
7dayintervaltooneof9or10days

Inthistestthedustsweredistributcdbyordinaryhand
operatedrotaryclusters TheDDToilsolutionwasappliedaPamist
overthewatersurfaceatarateofonly1gallonperacre Ynap
sacksprayersoftheusual3or4gallontypewhichwerefittedwith
specialatomizingnozzlesworeusedtodistributethe cist No

difficultywasexperiencedinobtainin goodcoveragewiththis
smallamountofmaterialandthelaborersbecameproficientinappli
cationefterafewtrials TheTi tinespentperacretreatedwasonly
halfthatrecuiredfordustingoroilingundercomparableconditions
byusualmethods

Concurrentwiththeseinvestigationsdetailedstudioswere
madetodeterminethetoxicityofDDTtootheracunticorganisms
Thesehaveindicatedthatsignificantkillsoffishresultedfromthe
routinehandapplicationsof01ibDDTperacre Otherstudies
haveindicatedhoweverthat01TappliedbyhandRttherateofonly
05lbs peracrecanbeusedwthoutcausingsignificanteffecton
fishlifeandthatthissmalleramount 05lbsperacreissuffic
ientwhenproperlydistributedtoliveeffectivecontrolofmosquito
larvae Onthebasisofourpresentinformationthereforeitisfelt
thatroutineuseof05lbaonanoperationalbasisforlarvicidal
workisrelativelycafe Anaddedmarginofsafetyinthisrespect
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isthatmostfishiarportantwatersarerelativelydeepandamarule
requireonlymarginaltretment Thereforeitisbelievedthatthe
chanceforDDTaccumulatinginhazardousconcentrationsisrei

Thedistributionbyairplaneofconcentratedlarvicidesand
adulticidesasmistsandthermalaerosolshasofcoursehadextensive
applicationduringthewarandremarkableresultshavebeenreported
Aswaspreviouslystatedhowever thistypeofmosquitocontrolhas
beenengagedinbytheCfficeofMCVAonlyexperimentallyandthishas
beenonacooperativebasiswithotheraronciesprincipallythe
TennesseeValleyAuthority Theresultsofthiscooperativeworkwere
highlysatisfaptory Theywillnotbediscusecdheresincetheyhave
beenpublished inthePublicHealthReports 7etcalfetal 1945
whichareavailabletothoseinterested Ithaslongbeenknownthat
whoreapplicableinlargescaleworkinsecticides canbedistributed
mosteconomicallyandefficientlybyairplaneandthereis noques

tionbutthatmosquitocontrolbyairplanewillbecomeincreasingly
popular HowevertherearemanyproblemsinconnectionwithDDT
distributionbythismeanswhichneedsolving Theseareatpresent
concernednosomuchwiththekillingofmosquitoes aswiththe
effectsthatwidespreaddistributionofthispotentinsecticidewill
haveonwildlifegenerally ManyagenciesincludingthePublic
HealthServiceareengagedinstudiesonthiscontroversialsubject
andmorecomprehensiveinvestigationsarebeingplanned

Table1

HouseInspectionsonRsi3ualSprayProgram

TotalhousesinspectedandPercentinwhichA quadrimaculatus
wasfoundduringafternooninspecriont

on s umscro

following houses

spraying inspectel

Lessthan1 3225

1 2 3399

2 3 2337

3 4 774

4 5 214

Totals

PerCent

9949

HouseswithA quadrimaculatus
Number

38

69

112

33

18

276

PerCent

12

20

48

49

84

28

6Metcalf R Let al

ObserytionaontheUseofDDTfortheControlofA quedrimaeulatus
PublicHealthReportsVol 60No27July61995pn 753774
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Table2

HouseInspectionsonResidualSprayProgram

Effectofpremisedengitieqandageofsprayonpercentageof
quadrimaculatuspoaitivehouses afternooninspections

NaturalRestinsPlace ualrimaculatusdensitiesfollowing
sprayir 11 TT 101 ll

PercentofPoilTivrrnsi3eHouseInspections afternoon

Lessthan1 7 15 25 15 10 65 12

1 2 10 29 51 37 32 68 20

2 3 19 43 69 115 127 377 48

3 4 11 73 54 199 160 555 49

4 5 15 104 0 117 857 667 84

urGray Than youverymuchDrBradley

MuldanyofyouliketoasColBradleyanyQuestionsat
thistime

MrCrandall Doesthisspraykillhonerbees

DrFreeborn Thereieapaperontheproare7mthatisgoinginto
thatmatter 1believeitwillansweryourquestion

Mrgray Idliketoaskaquestionmyselfaboutthisnatterof
sprayingonlyonegallonperacrebyhnnr Howdoyoumanapotospray
slittleRSthat

colBradley Theteenhavetobetrainedbuttheysoonareableto
getthatamounton Anacreisntverylarge Theymoveslowly
applyingafinespray Ineffectitamountstoputtingitonabout
aslihtlyasanairplanedoes Itmeanstoothatthemenonlyhave
tocarryasmallloadontreirbacksandthatisgood

lv1rCoburn Howlonwouldthecontacthavetobetoactuallykill

ColBradley Amosquitodoesnthavetostayonthewallsverymany
minutestopickupalethaldose Sometimesittalesalittlelonger
thanothars Ihaveachartherewhichmaybeofinterest This
chartdoesntexactlyansweryourquestionbutitdoesinpast

MrFitleu Iwouldliketoaskwhetheryourotanyovinositinpfrom
quadritnaculatusaftertheyhadoncecontactedthesprayedwalls
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ColBradley Idontknowthatweoventrigtonotethat I
thinkthespecimenswouldntlivelong enoughtomakeanytestsof
whethertheywouldoviposit Mostofthespecimensusehavebeen
laboratoryreare SomeTayhsvebeenfertile

MrKitley Wedidsoineexperimenteonmacsandfounr wewere
gettingit

ColBradley ItisposeiblebecauseyouknowMaculipennisand
othersaswellwillovipositin ahurrywhenyoustunthemalittle
Theymightbestimulated however onourprogramswehavebeen
Toreinterestedinbeingsuretheydiebeforetheyhad a

chancetodeveloppreSito9

MrKitley Inyourworkaroundwarareashowlargo anareRdidyoufindyouhadtocoverinorderto establishaffectivecontrol

ColPradleyy irehaventusedDOTinourlarvicidalworkaround war
areas WehaveusedDDTinresidualtreatmentofhouses beyondourcontrolareas

MrKitleyHowpreatadistrictaround anairfieldforinstancecoulayoularvicidewithDDT4ndhave effectivemalariacontrol

ColRra1ley Idontbelieveitwouldneedtoextendbeyond amileofthepost

DrFreeborn MrPaulDrescherwillhaveefoggeneratorbehind thisbuildinpduringthe noonhourandIthinkapaintonight It19made
bytheAgriculturalChemicalsserviceCompany Itisnnexcellent
fogpenerstorfordispersalofDDT Ihoneyouwillallstopandseeitinoperation

MrGray Wearenowtohave paperbyKennethMaxwellonnecial
Problems inConnectionwiththeNavysUseof1TintheField
KennethMaxwellisfromtheCheriuricCorporationin Richmondwith
whichmanyofusrfamiliar

Dr FiftwthousandJapaneseweregilledincombat andtwentythousandaditionalbydiseaseinthe erasIoperatedin The
matterofmoacuitobornexiseares waaacriticalfactorintheearlystagesofthewar Themostseriousproblemwithwhich wehadto
contendwasthatofobtaininc supplies Therewasoftenngreat
scarcityofwhatweneededtodothejoband wejusthaltodothe
bestwecould

OMEASPECTSOFTUENAVYSUSEOFDDT
ByKennethEMaxwell

ChemurgicCorporationRichmondCalif

Themilitarysitnificanceofinsectbornediseases was
evidentearlyinthewar Forexample onGuadalcanalwherethe
outcomeforatimeseemedinthebalance Itwasestimatedthat
10000Japanesewerekilledincombatwhereasabout 20000additional
werekilledbydiseasesaoarthemostimportantof whichwas
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malariaanddysentery Thefeetthatmosquitoandflybornedisuses
werecriticalfactorsinsomeoftheearlycampaignsexplainsthe
emphasisthatweeplacedoninsectcontrolandtheeagernesewith
whichDDTwasputintouse

OneofthemostseriousproblemswPsthatofgettingsup
pliesofinsecticidesandequipmentinthefieldwheretheywere
needed Therewasoftenescarcityoftherirbtkindofinsecticide
andtherightkindofequipmentforapplrind it Tiewasdue

partlytoshiopinc shortagesandpertlytothefactthatasnew
MaterialslikeDTcameintothepicturenewequipmentPndnew
methodswererequired Inthecaseof1T thepartthatitplayed
duringtheearlystagesofthewearwasnotasgreatasmightbe
thoughtfromtheextensiveusethatwasmadeofitlateronforthe
simplereasonthatitwasnotavailable Thefirstexperimental
sampleofDDTthatcarnetothiscountryfromSwitzerlandwssreported
tobefirsttriedinOctober 1942twomonthsaftertheGuadalcanal
invasion Aboutonoyearlaterthatisbytheendof1943the
totalUnitedStatesproductionuptothattimewassaidtobeless
than200000pounds Practicallyallofthatwasneededforlouse
powderandexperimentaluse AslateasAprilof1944 thereaaas

yetnoDDTavailableinthofieldforlittlemorethanexperimental
useinsofarasmosquitoandflycontrolwas concerned Atthattime
anumberofthehistoriccampaignsoftheSouthandSouthwestPacific
werealreadyintheeastandthewarwaswellintotheCentralPecifi
Towardstheendof1944 theNavysallocationhadbeensteppedutto
about400000poundsamonthanqfairlylargeshipmentswerebeing
madetodifferentpartsoftheworldwherevertheywereneededmost

DDTwasusedbytheNavymainlyintwcformaasthe100
technicalgradeandasanemulsionconcentratecontaining2574DT
inxyleneasasolventplusenemulsifyingagent mostoftheDDT

wasusedasthestraighttechnicalgradedissolvedindieseloil
Actuallytheemulsionconcentratewasmoreusefulsinceitdidnot
requirethetreorlabortoprepareitforuse Fowver onlyrel
ativelysmallquantitieswereobtainedinthefieldduetothefact
thatthismaterialcontainedonly259 DDTandsippinospacewas
critical TherewasalsoQshortageofbothxyleneandemulsifier
SomedustcontainingtenpercentDOTwasusedbutrelativelylittle
wassentoutforrnorquitocontrolbecauseofshippingproblems
LateronDDTwasalsoaddedtotheaerosolbomb

TheTrostimpressivethingabouttbientiremosquitocontrol
programwasthatwhenDDTcameintothepicturedevelopmentofnew
methodsandnewequipmentwasnecessaryinordertoefficientlytake
advgntaeoftheextremeeffectivenessofthematerial InAddition

toresidualsprayingandtheapplicationoflarvididesbyhandit
alsobecamefeasibleforthefirsttimetoapplylarvicidespraysby
meansofaircraft

Insofrashandequipmentisconcernedknapsacksprayersin
generalwereunsatisfactory Eventhoughsmallernozzleopeningswere
used theeprayers froouentlirleraked spilledoilonthebacksof
operatorsandgavemechanicaldifficultiesthatwerehardtorepair
inthefield Twotypesofrandsprayerswereadoptedfordistri
bution thethreegallon cylindricaldecontaminationtypesprayer
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andasmallthreequartsprayer Thedecontaminationsprayerwhen
speciallyequippedwithoilresistanthoseandracketsandtheproper
sizenozzleopeningwasparticularlyusefulforapplyingresiduel
spraysandwasalsoextensivelyusedforlarviciding Thethree

quartsprayerwasoftheflitcuntypeexceptthatitwaslargerand
sturdierandhadashutoffvalve Itwouldholdsufficientsprayto
lasttheoperatoratleastahalfdayandwasextremelyusefulfor
sprayrippotholesandisolatedmoecluitobroedinppieced About

55000 oftheseglorifiedflitpunswereobtainedbytheNavyfor
mesquitecontrolwork

towerdrivenequermentusedforDDTsprayingvariedwidely
dependingonwhatwasavailableandwhatcouldbeimprovisedonthe
spot Ingeneralthereauiremontscalledforsprayersofrelatively
smallopacityandlowdeliveryrate Bothpositivedisplacefient
pumpsandatomizingcompressortypepumpswereused Attheendof

thewarmuchremainedtobedoneinthewayofdevelopingthemost
suitbletype ofpowerequipmentfordistributingDDTsprays

4orkwasconductedonanexperimentalbasiswithsmoke
generatorsmodifiedtoproduceDDTaerosolsofsufficientvolumeto
tractlargeopenAreas Theequiiiientthatshowedthemostpromise
wastheNavytsscreeningsmokegeneratoradjustedtooperateata
lowertemperaturethanthatrequiredforscreeningsmoke eytenper
centsolutionofDDTindieseloilemulsifiedinwaterwasused
ThesteampressuregeneratedintheboilertubesforcedtheDDT
solutionoutintheformofveryfineoildropletssmallerthan
ordinaryspraysbutlargerthansmokeparticles Thenerticlesize

wasusuallyadjustedtoanaverageofabout15or20micronsdiameter
omeworkwasalsodonewithamodificationwhichmixedtheinsecticide

withsteamatthenozzle Remarkablygoodresultswereobtainedin
someoesagainstbothlarvaeandadultsfordistancesofoneortwo
thousandfeetormore Ingeneral itsuesmoreeffectivearoinst
anoohelinelarvaethana instculicines Themaindiselvantspeof
theequipmentisthatconditionsmusthesuchthetthegeneratorcan
betransportedonavehiclealongthewindwardsideoftheareatobe
treated Howeverfurthsrimprovementshavebeenmaleinthistype
ofequipmentanditmayfindextensiveuseformosquitoandflycone
trotovercertaintreesofterrain

sprayingbyaircraftwaslonewithawidevarietyofplanes
andsprayingdevices Carrierbasedplaneswereusedduringtheearly
stagesoftheIwoJimaandOkinawaoperationsbeinningontheeighth
dayonIwoJimaandthethirddayonOkinawa Thecarrierbased

torpedobomberwasprobrblythemostusefulduringtheassaultstage
sinceithadahighloadcapacityandwassufficientlyfastandman
euverableforthepurpose Forthemostpartafiveortenpercent
solutionofDDTinfueloilordieseloilwasusedappliedattherate
ofoneortwoquartsperacre Sprayingdevicesvariedfromthose
whichLavetypicalspraydropletstothosewhichgaveveryfine par
ticlesofsmokeoraerosols Thelatterwasproducedbyintroducing
aDDTsolutionintotheexhaust

Itwasdifficulttoobtainaccurateevaluationsoftheeffect
iveneelofairplanesprayingduetothefactthatmuchoftheworkwas
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doneundercombatconditionsand inmanycasesmoscuitonopulations
beforesprayingworenotknown Inper ral itwasfeltthatthe
workwasvariablebutworthwhile ItwasfrequentlytheonlyMethod
bywhichanareacouldbecovered

Spaceerrayeforcontrolofadultmosquitoeswereimportant
particularlywherelarvalcontrolwasimpossible ordifficult
Aerosolbombsenabledagreatdealofadultcontrolthatcouldnot
havebeendoneotherwise Thefirstaerosolbombscontained
pyrethrumastheactiveingredient Theconcentrationinthe
insecticidewashihEnoughto1i11adultmosquitoesbut 3uetothe
shortageofpyrethrumwasnotusedat ahiveenoughstrengthtobe
veryeffectiveagainstflies Laterwhenamethodwasfoundtoadd
DDTtotheaerosolbombitenablod3ttobeusedagainstfliesand
otherinsects WhereDDTcouldbeextensivelyusedas aresidual
spraytheneedforaerosolbombsandother spacesprayswaslessened

AnimportantuseofDDTasaresidualspraywasthetreat
mentoftentsandmosquitonets Becauseofthetimeandlaborin
volvedintreatinshelterhalvesandmosquitonet inthefield
plansweremadetohaveDDTimpregnatedinthisequipmentatthe
factory

InsummaryitcanbesaidthattheNavysinsectcontrol
workwasprimarilyoperationalhavingdrawnonafundofinformation
orovidedbytheunitedStatesDepartmentofAgricultureentomologists
andotherreaearehworkerewhodidmuchoftheinitialdevelopment
workontheuseofDDT Successfullnosouitocontrolcampaignswere
conductedwithoutDDTparticularlyintheearlyPhasesofthe war

HoweverDDTcomingintothepicturetogetherwithchangesIn equip
mentandmetLode reatlyincreasedtheefficiennvofthemosquito
controlprorem

MrGray Irehavetimeforquitesfewruestions APyounekthemWillyoupleaseriveyourname sorrccanFetthestenographicrecord

AirCarnelan IwouldliketoelkaquestionMahoutthe useofDDT
nGermanywehadcuitc abitoftroubleseatingitfartyphuscon
trol Whenweusedthelastcarloadtheytolduntherewas nomore

tobehadfortheEuropeantheaterbecauseitsaebeingshippedto
theNavytouso

DrMaxwell Thatwasjustpropaganda

MrEnbury Wereyouabletousemodificationsin3gallon sprayers
soastoapplyDDTeffectivelywithout exceavewasteofmaterial

DrMaxwell Bytheendofthewarthereremainedagreatdealtobe
doneinregardtotheproblemofecuircent thatwasusedwasacom
binationoratleast acompromisebetweenwhatwouldbeidealand
whatwasavailable Itwasparticularlytrueinviewofthelong
delaysthatwererequiredevenafternowtypesofmaterialpand
equipmentweredeveloped IttooksometLetogetthemmanufactured
ofcourseandthentheystillhadtobeshipped Manythingswere
extremelyacarce Manythings layonthedockstwoorthreemonths
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beforeshippingapacewayavailabl TherewP9anexcellentthreeor

fourgallonsprayer jevelpodbrthe crmy Itwasveryfinebutit

wrsnevrstippeloutbytheNavvbecausesuchloned1ayswouldbe
recuired

ivrGray aohavewithus9fewpoop whohavetraveledconsider
371edistancesto7ethere Iwanttowelcomethemespecially I

hopewowillbearfromthemdurisTthediscussions Iseethatfrom

tjtahayeillavcJr ConLeosantiRA Jilkins There isRichard

MendalafrontheStateofVashinwtnnandE 3 millerfromLos
nelo WehalsomecorresoondeneeWithComrislionerLeefrom
Portland Isshehere

Mriondala Sheiscominrtomorrow

MrGray ThereisMajorJohnsonfromhmacrFieldandsuiteanumber
7TmenfromthePublicHeath Service
ivlrBlumber IwouldliketoaskDr BradleywhetherthePublic
ea ervicehasbeenusinga2 o a51erulsionofDDTAndis
ittheconcentrationoftheshaythe issignificantorthedosage

ColBradley TheamountofACTperfoothassitnificance Itis

175711tofmaterialyouretonthewall Wediluse2obutnow
areaoirigtouse5 Wewillgetmorematerialon

DrFreeborn IsugcoatthatMr lulnbermroadsomeofthearticlesi
onSoapandganitaryChemicals

MrHenderson Severalofus pertalinraboutthopeoplewhohive
leftussincethelastconferenc WeJ thougtitwouldbeproperif
wehad noientofsilencefortnwhohaveconeon

rlrGray ThatwillmostcertainlybedonebutIthinkitmicrhtbe
welltowaittillthecloseoftheconference

Wehvenotmadeanyarranpernontsfor roupmealswhileyou
areherebecauseofvariousdifficulties Therestaurantsituationis
stillnottooF00r Soeachon willh7vetoshiftforhimself We

willnowadjournforlunchandmeethereafiinat130

TheConferencereconvono at130pn

LrGray TheNominatingCormitteepresontsthefollowingreport

IorPresident FChesterRobinson
ForVicePresident FC Panburn

ForSecretaryTreasurer RichardF Peters

Arethereanyothernominations

MrBluribe Irovethereportbeaccepted thenominationshe

closed am thenomineesdclare elected

Theotionv9dulysecondedandcarriedbyunanimousvote
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MrGraff rRobinsonwillnowpresideatthisRfternoonsaeseion

MrRobinson IwanttothanktheAssociationforelalringmePresident

Andnowletspetrightonwiththeprorah Weareto

begintheafternoonsessionwithapagerbyJEEckertonThe
EffectsofDDTonBeneficialInsects

Drycl t Iaminterestedprimarilyinhoneybeesandtherelation
otherchemcalstotheoverallpictureofinsectcontrol

IthinkthewhisperingcaepaiEnthatwentonaboutDDTcould
becomparedtothedestructiveforceOftheatomicbomb Every
entomologistwasaskingaboutitandeverybodyelseWastellingsome
oneelse Itwasthoughttobesodeadlytosuchavarietyofanimal
lifethatmanyweresayingitcouldnetbeused Butfterconsider

ableexperimentalworkitwasfoundthatitcouldbehandledwith
conpgrstiveeafotyifcommonsense rincipaloswereusedtosafeguard
animalsandplants

THEErECTBOFDDTONBFEFICIALIFSECTS
ByJEEckertApiculturist

UniversityofCaliforniaDevis

Thepublicitythathagbeenriventomasinceitsredis
coveryintheearlystAFsoftherecentworldconflictwassecond
onlytothatreceivedbythedestructiveforceoftheatomicbomb
Inmanycasesthischemicalhasliveduntotheadvancenoticethat
ithadgroterkillingLowerthsnanyotherinsecticide Infactat
onetimeitwasthoughttobesodeadlytosuchnwidevarietyof
animallifethatranyentomoloeistswereimplyingitcouldnotbe
usedasageneralinsecticidebecauseofitsgreatdestructiveness
Asexperimentalresultsbernntonilun itwasfoundthatitcould
behandledandusedwithcompartivesafetyifcommonsenseprecautions
weretekentosafegunrdtheanimalsorplantsitcameincontactwith
ThehistoryofthewearwillshowthatDDTpleyedanimportantpartin
theeRvinpofmanylivesandeinmkinF lifeNorthwhile

DDTisverydestructivetomanyspeciesofinsectsincluding
thebeneficialforms ItisparticulirlsrdestructivetotheHymenop
teraandDiptors inwhichordersoccurmanyspecies ofinsectsthat
renderheneficinlservicestomanthrpughtheiractivitiesasparasites
ofdestructiveinsectsorthreetheiractivitiesaspolllnizing
agents DDTwillalsokillladybirdbeetles lacewingsandother
predatorsthattendtokeepthedestructiveformsof insects incheck
ThesebeneficialInsectsfrequentlyrenderservicesoffargreater
valuethanthevalueofthecrops theinjuriousformsdeatroy Many
ofourfruitvegetable seedandpastur cropsaswellasmuchof
ournativevepetatieniseitherdependantuonormademorerroduc
tivebythepollnatinainsects Itwould pooreconomytherefore
touseanychemicalthatwouldhaveaFresteroveralldestructive
effectthanthereturnssecuredthroughthedestructionofinjurious
orpestiferous insects
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DDThagsgreaterkillingpolMerthanamajorityof thepresent

knownchemicalsbecausettactsbothasastomachpoisonandcontact
insecticide Itinnowgenerally wel knownthatmanyinsectsare
killedwhentheirfeetcomeincontactwiththischemicalforaperiod
oftiteteatvarieswithdifferentinsects DDTisalsoinsolublein

waterbutwillkillmanyinsectswhenminuteparticlesofthechemical
areingested RepeatedexperimentsgaveindicatedthatDDTgradually
losesitstoxicityonexposuretoairandsunshineadesirablechar
acteristicthatis1ckinginthearsenicals

Becauseofitscombinedkillingpower DDTcanbeusedinfar

lowerconcentrattnsthanama3erityOfotherchrnicalsthatareused
asinsecticidesorlarvaciies Myobeervationshaveshownthatit
takesahigherprcentofDDTthanarsenictokillhoneybeeswhenthe
thetwochemicalsarefedtotheminaugersirup Thisfactcoupled
withthepossibilityofDDTbeingusedinsuchminimumquantitiesfor
thecontrolofmosquitoestogetherwiththedestructiblecharacterof
thechemicaltendstoHakeDDTasferpoisonthanthearsenicals
whenthesafetyofthepollinatinginsectsinconcerned

Allofourpollinatorsandmanyoftheadultfernswith
parasitichabitsdefendonrcllenornectarforalloraportionof
theirfoodsupply Pollinntinvinsectsinparticularusuallyvisit
onlythebloseomsandseldomcrawlovertheleavesandstemsof
plantsinseekingnectarandpollen ConsequentlyifDTTisapplied
onlywhenplantsarenotin andisconfinedtotheareastreated
thedangertopollinatorsandotherbeneficialinsectswillbe
minimized

Anotherfactorthatwillaidinprenervinebeneficialinsects
fortheservicestheynormallyrenderistheformandmannerinwhich
DDTisapplied Dustsareproneto lrift mittthewindandare

usuallyaepogitedinconniderab1ecuentitiesmilerfromtheareas
treatedeseeciallenentheyareappliedbyairplaneorbyhighair
velocitymachines Thefinertheparticlesizeandthestrongerthe
wind thegreaterwillbetheextentOfthedrift Thesedrifting
Poisonsmaykillrangbeneficialinsectsiftheyfallonplantsin
bloom Theerefactthsttheydodrifteitherreducestheireffec
tivenosaorecuiro9thatrectorPercentagesofthetoxicmaterials
beusedtoeffectcontrol TheapplicationofDDTinliquidmedia
morenearlyconfinesthechemicalstotheareastreatedandpermits
theuseofonlyirinimumamountsofDETtosecurethedesiredresults
Whentheyfallonthesurfaceofwateroronvepetationthedroplets
tendtospreadandthusdispersesthetoxicmaterialoverastill
greatersurface Iftheseoilsareappliedbythedripmethodorby
directapplicationtothewatersurfacesthedangertobeneficial
insectswillstillbelowertheniftheyareappliedbyairman In

theinterestofeconomyofapplicationandtoovercomecertainphys
icallimitationsofgroundequipmentitisdesirableinmanyinstances
toresorttotheairplanefordepositingthelarvacidesoverareasin
wthichmoscuitoesbreed Fortunatelymethodshavebeendevelopedfor
theapplicationbyairplaneofminimumquantitiesofDDTinoiland
undoubtedlycontinuedstudyofthephysicalfactorsinvolvedwill
producegreaterrefinementandstillmoreEfficientresults
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haveandwindactiontendtoconcentratetheJusteaswell

astheoilsalongshorelinesinconcentrationsofDDTthatmightbe
destructivetobeesaswellastootheranimallife Thepresenceof

oilonthesurfaceofthewaterwilltendtomakeouchplacesless
Nattractivetobeeandthugservetopreventtheirlooswhichwould

notbetrueifdustswereused
1

Manyofthewildorsolitarybeesuseditchbanksoruncul
tivatedareasasnestingsitessothemorenearlythoDDTmediaare
confinedtotheareasinwhichmosquitoesactuallybreedtheless
willbethodangeroftheapplicationofDDTtosuchbeneficial
insects

Thusfarourobservationshaveindicatedthatnoappreciable
injuryhasresultedtocoloniesofhoneybeeslocatedinthelimited
numberofareastreatedwithDDTformosquitocontrolinCalifornia
Norhavewereceivedanyreportsofdamagetobensfromothersections
intheUnitedStates WehavethereforeformedtheopinionthatIf
DDTiscontinuedtobeappliedinminimumconcentrationsforthecon
trolofmosquitoesandoffliesandisconfinedlargelytotheareas
inwhichthesepestsbreedandifthematerialsarenotappliedwhen
majornectarorpollenplantsareinbloominthoseareasnosignif
icantinjurytoourbeepopulation13likelytooccur Theseobser

vationsarestrengthenedbyethersdealinpwiththeapplicationofDDT
infarleerconcentrationstocultivatedcrops followingwhichno
appreciablelossofcolonieshaveoccurred Timeandcarefulchecking
oftheresultswillrevealwhatisactuallyhappeningtoourbeneficial
insectswhenfarlargerareasaretreatedwithDTformosquitocon
trol Weshouldalwayskeepinmindthatwearedealingwithavery
potentchemicalthatwillkillbeneficialinsectsandanimalsaswell
asthedestructiveformsweareattemptingtocontrolandnotbecome
carelesswiththisorotherchemicalsuaedbysimilarmethodsinthe
interestofpublichealthandcorrfort

ProfNorms Willtherebeopportunityforfurthercomments 1sup
posenootherfederalagencyissoriuchconcernedwiththeuseofDDT
asistheBureauofEntomologyandPlantQuarantine Iwanttocall
attentionto prosreleaseonJanuaryl3thcomingfromWashington
thathadsomeinformationinitwhichpertainstothisproblem It

willhelpemnhasizesomeofthethinementioned

OneoftheearlyfearswasthatDDTwoulddestroytoomany
bees Testshaveindicateditisnotasfataltobeesaswasatfirst
feared Itisconsideredtobelessdeadlythanarsenicalchemicals
andwemaycomearoundtothobeliefthatitisbetterthanother
poisons Inregardtolargescaleuseforsomeforestinsects itis

foundthatthebeneficialinsectshavefailedinholdingtheparasitic
populationdownandthatsomethingisneededtobringthingsintobal
ance DDTmaybeofbenofitinthatconnectioninrestoringthebal
anceofnature

MrRobinson AtthistimeIwouldliketocallattentiontosomeof
thenewsuperintendentswhoareheretodayandhaventpreviouslybcea
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inattendance IwillaskthemtoriseasIcelltheirnamessowe
mayailknowthem Itisagreatpleeeuretohavethemwithus

ThereisMrBlazekfromThroeCitiesCrandallfromDurham
HendersonfromTulareOmlorfromDelanoendOrionMurphyfrom
ReddingandClearCreek thelatternotnewbutwithusforthe
firsttime FromthenewdistrictatBallonaCreeknearLosAegeles
thereisMrBumillerandMrCrawfordwhoworkswithhim From

TurlockwehaveEdtiTashburnandoneofhistrusteesMrDomecq
RaleyisherefromSuttorYubaGeibwhohastakenFredHays place
inthoDrMorrisDistrictDickPetersbackwiththeStateHealth

DepartmentandournowSecretaryTreaaurerandalsoournewVice
PresidentMrPanaburn

AndnowEEHornistoreadapaperwrittenbyDr Clarence
CottamonTheEffectsofDDTonVariousFishandWildLife

TUDIr FTHEEFFECTSOFDOTUPONFISHANDWILDLIFE
ByClarenceCottam

ChiefDivisionofWildlifeResearch
FishandWildlifeService

U SDepartmentoftheInterior

INTRODUCTION

EvenduringthewarthepotencyofDDTasaninsecticide
attrsetedtheattentionofmanydiversegroups Wildlifeconserva
tjonstsornithologists ichthyologistshorticulturistsand
apictlturistsaswellasentomologistsmosquito andpestcontrol
workersandagriculturalgroupswonderedjusthowtheirinterests
mightbeaffected Theliftingofmilitaryrestrictionsplacedin
theirhandsahighlyefficientsubstanceitsbeneficialorharmful
significancetobedeterminedbytheiruseofit

Anyeffectiveinsecticideisatwoedgedinstrument Every
experiencedcontrolworkerrealizesthatthemorepotentthepoison
thegreaterthedangerofdamageifthepoisonisincorrectlyused
FortunatelyDDT likemostorganicandmineralpoisonsisspecific
toa4egree itdoesnotstrikewithequaleffectivenesstheinnum
erableanimalandplantspecies ifitdidtheadvantageofcontrol
ofundesirableformswouldbemorethanoffsetbythedetrimentto
desirableforms Theproblemistodeterminethedegree timeand

methodofusethatwillcontrolmosquitoeswithouthaltingpollination
destroycrayfishwithoutkillingclamsorcheckforestinsectswith
outstarvingtheyoungofinsectivcrousbirds

Initialstudiesweremadein1943and1944byworkersinthe
BureauofEntomologyandPlantQuarantine tU SDepartmentofAgri
culture theU S PublicHealthServicetheUSFoodandDrug
Administration theDepartmentofAgricultureofCanadaandtheRoyal
OntarioMuseumofZoologytheIllinoisNaturalHistorySurveyand
theUniversityofMissouri

Recognitionoftheneedfor erdetailedinformationresul
tedin1945inconcurrentstudiesbyinterestedagenciesand



29

organizations OnareastreatedwithDDTmembersoftheBureauof
EntomologyandPlantQuarantinewatchedtheeffectsofthepoisonupon
insectswhilepersonneloftheFishandWildlifeService US
DepartmentoftheInterioraseistodbytheForestService US
DepartmentofAgriculturetheNationalAudubonSocietyandother
organizationsobservedtheeffectsuponbirdsmammalsfishesand
otherformsofwildlife TheprincipalFieldinvestieationsweremade
inMarylandandPennsylvaniawherethestudieeincludedinsects
mammalsbirdsamphibiansandfishes AttheFishandlildlife
ServicesPatuxentResearchRefugebowieMaryland laboratorystudies
weremadetodeterminethetoxicityofDDTtoman 1sbirdsand
amphibians andattheirFisheryStationatLeetownWestVirginiato
determineitstoxicitytofishes

ThoughmostinsectpestscanbecontrolledwithDDToilsprays
ofconcentrationsrangingfrom01to10poundanacremostofthe
areasstudiedin1945weresprayedbyairplanewith02to5poundsof
DDTinoilsolutionanacre Repeatedapplicationsmighthave
causedmorepositiveresultsbutmostoftheareasstudiedreceived
onlyoneapplication Variantfactors ofcourse includedweather

conditionstopographyandpaucityoflandmarks whichapparently
causesmallportionsofsomeareas tobemissedorcoveredtwice

Thelaboratorystudiesduring1945revealedawidevariation
intheeffectsofDDTupondifferentgroupsofvertebratelifeand
somevariationwithinagivenspecies Thesestudiesindicatedthat

effectswithinagivenspeciesmightdependuponthetypoofsolvent
orthekindoffoodingestedwiththepoison aswellasuponother
factors

ThelongtimeeffectsofDDTonwildlifemustheevaluated
During1946theUSPublicHealthServiceandtheFishandWildlife
ServicewillstudytheeffectsofrepeatedsmallapplicationsofDDT
forcontroloflarvaeofmalarialmosquitoes Experimentswillbe
undertakentodeterminetheeffectsofrepeatedapplicaticnsoflow
tohighdosagesforcontroloforchard fieldcroppestsandto
determinemorepreciselythemaximrathatdifferentformsofwildlife
cantolerate

TodatestudieshavecenteredupontheeffectsofDDTon
wildlifeofforestareasandonfish Studiesarenowunderwayto
determinetheeffectsofDDTuponmarshandaquaticorganismsespec
iallyintherelationofmalarialcontroltowildlife Apressing
requirementforthefutureisaetulyoftheeffect ofOTasapplied
toagriculturalcropsendtheeffectsofsuchcontrolpracticesand
proceduresuponthewildlifeandgamedependentonanagricultural
environmentuponwhichabout80percentofourgameandaveryhigh
percentofournengamoandinsectivorousbirdsandmammalsaro
largelydependent

FIELDSTUDIES

PatuxetResearchRefugePrinceGeorgesCountyMaryland

OnJune5 1945a117acretractofwelldrainedforeston
thePatuxentRiverbottomlandwassprayedbyairplanewithanoil
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solutionofDDTappliedattherateof2poundsanacrd Thosolution

wasmadeof1poundofDDTto2pintsofxyleneand57pintsofNo 2

fueloil2gallonsofthesolutionwereappliedtoeachacreofland

Manyinsectsparticularlyadultpestmosquitoeswerekilled
withinafewdaysaftertheapplicationbutmostspeciesappearedto
occurinnormalnumbers2or3weekslater

Theshorttailedshrewandthedeermouseinsecteating
mammalswerecensusedbeforeAndaftertheapplicationbutno
reductionofststisticalsignificancewasnoted

AbirdcensuswasmadebeforethesprayingonanAreawithin
the117acretractonanarea118milesdistantandonathird
areaimmediatelyadjacenttothetract Inthefirstweekafterthe

sprayingthebirdpopulationdroppedabout12percentinthesprayed
areaand5and10percentrespectively inthesecondandthird
areas Thesefiguresindicateddecline inpopulationbecauseof
predationorcompletionofnestingratherthanbecauseofDDT

Nodifferenceinhatchingorsurvivalwasobservedfor23
nests containingeggsoryounginthesprayedareaascomparedwith
12inthecontrol

At5poundsanacreDDTwasappliedwithahandatomizerto
aseriesofnests eachin1squarefootofsprayedarea Observers

notednodetrimentaleffectuponhatchingorsurvivalnoabandonment
ofnests

Inaseriesof20her50footartificialpondscontaining
anaortedamphibianstwoponds woretreatedwithoiltwowitha1
poundanacreoilsolutionofDDT twowitha5poundanacreoil
solutionofDDTandseveralwereuntreated Oneofeachpairof
pondswasshallowtheotherdeeper Inthedeeperofthetwoponds
treatedwith1poundofDDTanacrenosickordeadwerefound in

theshallowpond 5inflictsatthecenterseveralfrogsandlarge
frogtadpolesandayoungwatersnakewerekilled Inbothponds
treatedwith5poundsanacreseveralfrogsandlargefrogtadpoles
werekilled SomeremainedAliveinallthetreatedponds

The117acretractincluded910ofamileofthePatuxent
Rivernormallyamuddystreamwithaflowofabout130cubicfeeta

second Nineandahalfhoursafterthespraying95deadfishwere
removedfromastopnetatthelowerendofthesprayedsection
Surfacefeeders fallfishcommonshinerbluegillsunfisheastern
madtomandsilverlingminnow weremostseriouslyaffectedbottom
feedersJohnnydartersandrosysideddacewereabundantinseine
haulsbutnodeadwerefound

ApparentlyDDTdriftagekilledallthegoldenshinersand
pumpkinseedsunfishinasmallgravelpitpondabout150feetfrom
thesprayedarea Redbelliedsunfish yellowperch Andabouta

thirdofthebluegillsinaliveboxinthesamepondsurvived
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Eachofeightshallow20by50footsoftwaterpondswas
stockedwith30largofingerlingblueeillsunfish15rodbellied
sunfish14yellowperchand3adultwhitecrappies Threeponds
weresprayedwith01poundtwowith05poundandtwowith10
poundof1OTinoiltotheacretheeighthwasunsprayed At1pound
anacreonpondhadan80percentlossinbluogillsunfish 93per
centleasinredbelliedsunfishand78 percantlossinyellowperch
Inpondssprayedwith05poundanacretherewasseriousmortality
Inapondsprayedwith01poundanacretherewasa43percentloss
amongallspecies

LackawannaCountyPennsylvnnia

BetweenMay24andJuno11945nearccrsntonPennsylvsnie
anoilsprayofDDTat5poundsanacrewasappliedbyairplaneona
600acretractofforestlandincludingn40ecrebirdconsusedarea
OnJune9anoilspryet1poundanacrewasappliedbyairplaneto
a350acretractincludinganother40acrebirdconsusedarea

Withinafewhoursthe5poundsprayeliminatedthegypsy
mothandothertreefeedingcaterpillarsandreducedmanyotherinsect
populationsalthoughseveralofthesegroupsregainedtheirnormal
numberin3months Somespeciesseemedunaffectedahiveofbees
camethroughingoodcondition The1poundapplicationcauseda
nearlycompletekillofgypsymothlarvaeandaconspicuousbuttem
poraryreductioninthegeneralinsectpopulation

Within48hoursafterthe5roundapplicationfivebirdswith
symptomsofDDTpoisoningwerefoundalldied Intwoweeksthepop
ulationwasreducedfrom16pairsto05birdsanacre Species
killedincrudedredeyedvireoblackcindwhitewarblerovenbird
redstartandscarlettanager Ontheareasprayedwiththe1pound
solutionthebirdpopulationdeclinedfrom27to26pairsanacre
Onathirdcensusedarea unsprayedthepopulationdroppedfrom27
to24pairsanacre owin presumablytocompletionofnestingor
lossbypredation

OnAugust9 1945a3milesectionofAshCreeknearClifton
PennsylvaniawassprayedbyairplanewithanoilsolutionofDT
appliedattherateof1poundanacre ofwhichonly025poundan
acreofDDTactuallyreachedthestream Measurementofthedriftof
insects2hourslaterindicatedthepassageofabout60000anhourat
thesurfaceand15000nnhouratthebottom Nineandnhalfhours
aftersprayingtherateatthesurfacehaddroppedto30000thatnt
thebottomto11000 Meantirlothedriftofinsectsonacontrol
streamwns704anhouretthesurfaceand469ntthebottom Poisoned

fishbegandriftingintotheweirs12hoursafterspraying69per
centofellobservedlossesoccuredwithinthefirst34hours The
warmerwaterfishes commonshiner commonsuckersandgoldenshiners
wereaffectedfirstmostoftheirmortalityoccuringwithinthefirst
2days Itwasestimatedthatlessthanhalfwerekilled Brookand

browntroutweremoreslowlyaffectedtheirlosseslastingaweek
Apparentlyabout13percentofthebrooktroutpopulation27from
anestimated2100werekilled
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BlackSturgeonLakeAreaOntario

TheDepartmentofAgricultureofCanadareportedthat50to
60percentofthesprucebudwormlarvaewerekilledbytheapplica
tioninMayandJune1945of1poundofDDTanacreon100scuare
milesofsprucefirforest

Birdpopulationsrangedfrom20to36pairsanacrein
threesprayed25acreareasascomparedwith44pairsinacontrol
area FourbirdswithDDTjitterswerefoundbutapparentlyno
measurablechangeswereeffectedintheadultpopulationsorinthe
nests

SavannaOrdinanceDepotCarrollVoyintyIllinois

ThesixthServiceCommansprayed4000acresat30day
intervalsbetweenAugust5andOctober6 1945withapplications
5percentsolutioninNo2fueloilrangingfrom02to05pound
anacreondifferentareas

MosquitoeswerereadilykilledbythissolutioncfDDTwhen
appliedat02to05poundanacre

Mostofthecrayfishwerekilledby05poundofDDTtothe

Racconnsthatfeduponthecrayfishshowednoilleffects
Othervertebratesapparentlywereunharmed

Birdnestingpopulationswerelittleaffectedasfewnests
inthisregionworeoccupiedafterAugust1 Nodirecteffectson

birdswerenotedbuttheswallowswithdrawtoadjacentareas Toothed

herringandseveralseeiF 0
andd ey lle b the

applicationof o r to the ace tha Et wa erg
Islnc t een eanCountyNOWJersey

Partialcontrolofmosquitoeswasachievedbytheairplane
spraying July111945ofAtestimated05poundofDDTanacre
alongthesouthern6milesofIslandBeach includingtheshallow
shorewatersofBarnegatPly

Swallowsandinaectivorousbirdswhichhadbeennumerousin
thearea leftatonce Nosickcrleadbirdswerefound

Bluecrabsplentifulbeforethesprayingmovedtemporarily
fromthesprayedwatershutwereabundantinunsprayedareas Return

ingafterafewtideshadclearedthesewatersthecrabswerecaught
aweeklaterbytheresidualpoisoncarriedfromtheislandtothebay
throughmoeouitoditchesafterahardrain Ona200yardstretch
150deadordyingcrabswEmcounted Anestimated100000smalldead
fishmenhienmulletandkillifishwerefoundalong5milesofthe
BarnegatBayshoroiine

OtherFieldObservations

InClatsopCounty 0raaonpartialcontrolofthehemlock
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leaflooperwaseffected on3000acreswithvarioussolutions mostofwhichcontainedlessthan1pound ofDDTanacre AlargepercentageofthecrayfishintheNecanicumRiverwhich crossedthetractwerekilled

AtFortKnoxKentuckymostofthe mosquitoesandmanyotherinsectswerekilledbytheapplication of04poundofDDTtothe acreInonebattomlandpondthatprobably receivedalargerdosagealargeproportionoffishincludinrmorethan100shinersandsunfishwerekilled

Mosquitoesandrreenheadflies woretemporarilyeliminated onpartofWallopsIslandVirginiathrough theApplicationofan unreportedamountofDDTlateinAugut Duringthefirst2daysaftersprayingmortalityWasveryhIcrh amongblueandfiddlercrabsandfishes

AdustingofDDT 25poundsanacreatMowing RockNorthCarolinainMayandJune1945 reducedJapanesebeetlesto athirdofthe1944population Within3dayshowever30sick ordeadbirdsand11abandonednests
werereportedonthe217acretractdustedand12sickordeadbirdsand3abandoned nestswereobservedonadjacentareas

AtlocalitiesinMarylandNebraska Colorado WisconsinandOntariowildlifewasaffected onlyslightlybyapplicationsof DDTinoilsolutionatratesrangingfrom02 to5poundsanacre InUtahwhereafieldofalfalfa wasdustedwith15poundsofDDT anacrelygusbugswerecontrolledand birdswereapparentlyunaffected
LABORATORYSTtTDIES

Wildtrappedfieldmicoshowed littletoxicreactiontodietscontaining001 002004and010 percentofpowderedDDTtwooffivefed02percentdied alloffivefed040percentdied Ina30daytrialfieldmiceshowed noilloffectafroma5poundoil solutionofnTsprayedontheir cagesnorfromDDTsprayedoats

CottontailsfedcrystallineDDT weretemporarilyaffectedby02percenttwooffivedied afteradietcontaining04 percentCrystallineDDTadministeredwith astomachtubecausednosymptomsofpoisoningatdosesrangingfrom 500to1500milligrams perkilogramofbodyweight at1500rmgkkgonerfthree cottontailsshowedtremorsrecoveredtwooffourreceiving2000 mgkgdiedonthe3rd and 13thdaystwoofthreereceiving the2500mgkgdosagedied onthe7thand12thdays

Youngbobwhitesweretested withamashdietcontainingDDTatpercentagesrangingfrom04to 0005duringa63dayperiod Somelossesoccurredatthelowest level50percentlossoccured atthe0025level allthosefodmorethan005 percentdied

Adultbobwhitesweretesterwith singleoraldosesofDDTincrystallineformgelatincapsules orvegetableoilsolution Dosagesof200mgkgincrystallineform werereouiredtocausea
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significantpercentageofdeathsmortalityincreasedwithlargerdoses
butthereweresurvivalsevenat1000mgkg JOTwasmuchmoretoxic

invegetableoilsolutionat50mgk oneofsixdiedat60mgkg
fourofsixdiedandat75mgkgfiveofsixlied

Woodfrogtadpoleswornkilledwithin3to5daysbyappli
cationofDDTat5poundsanacre Treatmentwithoilalonehadno
illeffect

13rookandrainbowtrout 5to7incheslongwereunaffected
byanoilsolutionofDDTat1poundanacresprayedon125by8
by2footracewaysreceiving109gallonsofhardspringwateramin
utpwheroRe4to12percentoftheblutrille 3 incheslongwere
killedwithin5daysbythesametreatment

Snailpondscontainingrlu3gills 3inchesandlargemouth
bass 5inchesweretreatedwithDDTat1poundanacreinanoil
solutionanemulsionandasuspension inaweekthesuspension
killedveryfewfishthesolutionkilled50to60percentofthe
bluegillsbutveryfewbassandtheemulsionkilledallofboth
species

Inanotherexperimentnobluegillsunfishdiedafterfeeding
forthreedaysonfliessprQye3witha12percentoilsolutionofDDT
at1poundanacre

SU1MRY

1 Principalinvestigationsweremadeonforesttreeinsects
inMarylandandPennsylvania

2 Appliedchieflybyairplaneasanoilspray concentra

tionsofDDTrangedfrom02to5poundsanacre Themaximumused

anywherewas25poundsanacreinadust

3 TheamountofDDTactuallyonanareashowedconsiderable
localvariationfromthespecifiedrateofapplication owingto
weatherlackoflandmarksdefoctiveapparatusanddifferentdensity
ofvegetation

4 HigherconcentrationsofDDTcausedpronouncedmortality
inwildlifelowerconcentrationscausedslightorunnpparentmortal
ity Invertebratesandcoldbloodedvertebratesweremorereadily
affectedthanweregirdsandmammals

5 InasingletrialDDTwasmuchmoretoxicinemulsion
thaninoilorsuspension

RECDNENDATICNSCONCERNINGEFFECTSONVrILDLIFE

1 UseOnlyIfNecessary Weightheneedforinsectcontrol
againsttheharmtobeneficialforms Ifdlargoareaisinvolved
consultcountyagriculturalagentsestateorFederalentomologists
wildlifeandfisherybiologistsandUSPublicHealthService
officials
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2 UseMinimumNecessaryDoesipeToavoiddamagetofishes
crabsorcray3TsF useleanthan05poundanacreinoilsolution
toavoidriamagetobirdsamphibianaandmammalsinforestareasuse
lessthan2poundsanacre EmulsionsaremoredamagingthanDDTin
otherforms

3 ApplyCarefully Useonlyincalmdryweatherandonly
whereneeded Forapplicationbyairplaneprovidecarefulplaneto
groundcontroltoinsureevencoverage

4 LeaveASanctuaryTodisturbwildlifeaslittleaspos
aibleinforesF7ercontrolalternatewheneverpossibletreatedand
untreatedstrips

5 TimeTheAP1iication Adjustcropandmosquitocontrol
applicationsasrau3Naspons toavoidthenestingperiod

6 AvoidSprayingWater Donotapplydirectlytoopen
Waterareasinconcentrationsgreaterthan001or02poundanacre
Donotspraynearopenwaterareasonwindyorbreezydaysasthis
tendstoconcentrateDDTinbaysandonshorelines

7 WatchTheEffects BeforeandafteruseofDDTmake
carefulobservatononallformsofwildlife

MrRobinson ThankyouMrHorne

AndnowProfoasorHoskinshasapaperonNewerKnowledgeof
theToxicActionofDDT

17 P714OvqL7DG7OFTHETOXICACTIONOFDDT
Byw MHoskins

UniversityofCaliforniaBerkeley

TheremarkablebehaviorofDDTasaninsecticideformany
differentkindsofinsectshasstimulatedmuchintoremtinthereasons
foritsstrongtoxicaction Thephysicalandchemicalpropertiesof
DDTgivebutscantclueQ forthomaterialisacolorless crystalline
solidmeltingt105Cpracticallyinsolubleinwaterandstable
underanyordinaryconditions Infact itachemicalinertnesscaused
theoriginaldiscoverer Zeidler Berichtederdoutschencheniischen
Gieselischaft7 118011874 towriteonlyabriefreportonits
synthesisandthentocongipnittotheoblivionthatlastedforal
moatseventyyearn Howevertwopointsofinterestmaybenoted it
isreadilysolubleinFattymaterialsfrombothanimalsandplantsand
undercertainconditionshydrochloricacidmaybeseparatedfromthe
DDTmolecule

ThegeneralinertnessofDDTundoubtedlyisrespon
sibleforitspersistenteffectafterapplicationegagainstflies
andmosquitoesalightingenasprayedwailortoalesserdegree
againstcodlingmothlarvaesaekinFtoenterasprayedapple The

effectiveness73nosdiminishwithtimeandthereissomeuncertainty
retardingthereason Themostobviousexplanationdoubtless is
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thtweatheringrerovesthedeposit Thisissupportedbytheresults
ofanalyseswhichshowadecreaseinresidueastimeelapses

AratherremarkablepropertyofDDTisitstcndencvtnflake
offwallsandothertreatedsurfacesinsmallcrystals Thisfirst

cpmetctheattentionofexperimenterswhofoundahighmortalityof
mosquitoesoccurringincleancageswhichwerekeptinaroomtreated
previouslywithaspraycontainingDDT Metcalfetal PublicHealth

RportsO75374 1945 Itwasnaturaltoattributethistoxic

actiont3DDT ie itMightactasafumigant Thisex

planationRSruledoutbythefactthatmosquitoesconfinedoverDDT
butoutofcontactwithitarenotaffectedatbastforamatterof
severaldays Themortalityduetoflakingiscontrolledbytheoppor
tunityforthedetachedparticlestoreachtheinsects Forinstance
thefollowingknockdownswereobtainedwithadultAguadrimaculat
confinedinsmallclothtoppedcartonssetinvariouspositionsina
roomwhosewallsandceilingredbeensprayedwithDDTinkerosene
in24hours center1Ocornernearwalls30 centerbutwitha

pieceofcardboardheld2inchesabovetheclothtop0 After48
hourstheknockdownswere100 1006and20respectively Controls

wereentirelyunaffected

LossofDDTbyvaporizationfromatreatedsurfacecannotbe
dismissedentirelyhowever Experimentsinmylaboratoryindicate
thataboutaquarteroftheDTputonfilterpaperbydippingina
benzenesolutionescapesinonomonthwhenthepaperiskeptatordin
arytemperatureandinrathersubduedlight Undertheconditions
butlittleofthislosscouldhavebeenbyflaking Itmaybocon
cludedthatlossofDDToccursbothbyflakingandbyvolatilization
butthelatteristo slowtocauseafumigationoffoct

ThepossibilitythatDDTiQbrokendownegbysunlight
simplerproductswhichdonotgivethetestforDDTandarenoteffec
tiveortoalesserextentacainstinsectshasbeensuggested Such

degradationproductscouldevenbetoxictomanandanimals The
evidenceonthispointisextremelyscantybutitindicatesthatno
suchreactionsoccurandtentatively itacemsreaonbletoconclude
thatdecreaseineffctivenesc ofntreatedsurfaceisprimarilydue
todisappearancefromitofDDT Ofcourseabsorptionintoporous
wood coveringoverwithdirtandsimilarproceseegwillalsohave
effectsinthesamedirection

OneofthemoststrikingcharacteristicsofDDTistheminute
amountneededtocausepoisoninganddeathincertaininsectsespec
iallyvariousDiptera Anexampleisrivenbyasimpleexperiment
whichIoncemadewithadultfleshflies Aminutedropofadilute
emulsionwasplaceduponacorkandimmediatelytakenupwithan
absorbentpapertowel Thesurfaceofthecorkwasrubbedexcessively
withthetoweluntilsomeoftheupperlayermusthavebeenremoved
Thenflieswereallowedtobarelytouchthetreatedregionwiththe
twofrontfeet Nithin15minutestheyshowedtypicalDDTjitters
IthasbeencalculatedbyLaugeretal kelveticachimicaAct27892
928 1944thatonemillionthofamicrogramofDDTpersquarecenti
meterissufficienttopoisonflieswalkingonthesurface Onthe
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etherrandsomeinsectsareextremelyreaistonttothismaterial
Wehavesneeredastrongsolutionofitinoilupontheabdomenof
Americanroscheswithoutproanyvisibleeffectandsomeofthe
grainbeetlesAnhanntussp showednosignofdistressuntilkept
forseveralhoursina40dust

Thereasonsforsuchstrikingdifferencesinsensitivityhave
arousedmuchinterest Dr iesnennoftheJRGeigyCompanyhQs
edvsncedthehypothesisthatDOTpenetratestheintegumentofinsects
onlyinthereeionofsensoryorgzns nthroughtheintorsegmentel
membranes BeexplainsthatovertheSensoryorgansthecuticleis
representedbyonlytheepicuticula Thisisathinlipoidcontaining
membranethroughwhichDDTcanpass Thereadyentrythroughthefeet
offliesisthentobeexpectedsincetheybearnumerousorgansof
taste LikewisetheIntrsegmentalmembranesorethethinnestportions
ofthebodycovering TheexperimentwiththeAmericanroachmentioned
justnewshowshoweverthatallintersegmentalmembranesdonot
readilyadmitrm tiicmannsbasichypothesisisthattheDDT
moleculecontainsslipoidaolubleportionwhichenablesthewhole
moleculetodissolveinlipcidsplusatoxicportiontowhichthe
physiologicaleffectsmaybdattributed Thetypicalsymptomsof
nervousdisturbancesshowninbothinsectsandmammalsbyincoordin
ationofmovementandtheDDTjittersareconsistentwiththishypo
thesissinceallprincipalnervesandgangliaarecloselyassociated
withlipoidmembranes ItmaybepointedouthoweverthatDDT
differsfromothernervepoisonsinthattheeffectsdevelopslowly
sn3mortalityisgreatlydelayedincomparisonwithsuchsubstances
sspyrethrumornicotine Alecnumerouscapableinvestigatorshave
failedtoobserveanychangesinthegrossormicrosopicappearanceof
nervoustissueininsectsdyjnrafterexposuretoDDT Suchconsid

erationsperhapsjustifythefeelingthatdeathfromDDTmayinvolve
muchmorethanstoxiceffectlimitedtothenervoussystem

Atheoryofmuchinterestbutasyetofuncertainvalidity
isthatDDTistoxicbecausefollowingitspesesgethroughtheinte
gumentanddistributiontoverioustissuesofthebody itsplitsout
hydrochloricsci insomehighlyvitaltissueortissues Martinand
WainNature154 5123 1944 rowDDTdoesundergothisreactionin
vitrobutonlyatsnelevstedtemperatureandinthepresenceof

r

strongalkaliorcertainheavymetalssuchasiron Thepossibility
ofsuchareactionoccuringwithinlivingtissueswouldseemtodepend
uponsomeasyetunknownonzyrrocansbleofproducingthiseffectand
locatedwithinavit1tissueforsuchliberationofacidinmost
regionsofthebodycouldnotpossiblyhaveaseriouseffectbecause
oftheminuteruentityconcerned

Anattempttoconfirmordisprovethetheoryjustdescribed
wasmadebytheEnglishworkerl3usvino Nature15616970 1945who

studiedtheeasewithwhichanumberoftheDDTfamilyofcompounds
splitouthydrochloricacid TruetopredictionDDTrankedfirst
butthedimethoxycompoundwhichhasaCH30groupinplaceofeach
oftheChlorinesinthetwobenzenegroups loseshydrochloricacid
slowlythoughitisverynearlyastoxicasDDTitself Evenifthis
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t oryisvalidtheproblemstillremainsoffininFthevitaltissue
iwhichtheliberationofaninfinitesimalamountofacidwouldhave
fatalresults

AnotherinterestingsuggestionwasmadebythreePrazilian
worker VazPereiraandYalheiroScience1014346 1945who
recalledthattheeffectsofsuchnervepoisons Rscarbontetrach
loridearerelievedbyinjectionofsolublecalciumcompounds They
foundthateffectsofDDTupondogsaresimilarlydecreased orpre
ventedbyinjectionofcalciumchloride Itisuncertainthata
similarsituationexistswithinsects TheFviasexperimentershave
claimedthatinjectionofcalciumionsintothebodyofflies retarded
theonsetofsymptomof7TDoisoningbutWewereunable tofindanyeffectwithroaches

ThissketchyRecountofsoneoftheworkundertakenwiththe
hopeoflearninhowDDTactshas Ifear thrownlittlelightupona
verydarksubject hereasseemstobetheusualcasewithinsectic
idespracticehasFottenfaraheadoftheoryand weknownuchmore
abouthowthanaboutwhy

MrRobinson ThankyouDrHoskins

Wewillfollowimmediatelywithafurtherdiscussionof this
importantmatterbyProfessorAnderson
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PUBLICFELTHfrnFroSOFDDT
ByHamiltonH AndersonMD

DivisionofPharmacologyandExperimentalTherapeutics
UniversityofCaliforniaMedicalSchool

SanFrancisco

ReadbeforetheMosquitoAbatementConferenceUniversityof
CaliforniaBerkeleyFebruary25 1946

1FoodPackerApril 1945

2 J PharmacolandExperTherao82 159Oct1944

ThelateDrHerbert0 CalveryDirectoroftheFoodand
DrugadministrationLaboratory rliashingtonDChasrecentlypub
lishedareportentitled DDT isPoisonous Hestatedthatthe

safelevelofDDT inhumanfoodsshouldnotexceed10partsper
millionbasedonobservationsinanimals Ata100mgkgratio
7000mgmanmightbelethalto50percentofthepeople I

myselfwouldnotriskmorethan70Milligramsoronemilligramper
kilogramakilogramis22avoirdupoispounds

whileDDT isatoxicsubstance itstoxicitytomanisof
relativelyloworderandpermitsitsuserprovidedreasonableprecau
tionsaretaken henappliedinpowderformitisnotlikelytobe
oftoxicologicimportanceunlessfoodbecomescontaminatedandthe
poisonisswallowedaccidentally InelloroilmisciblesolventDDT

maybeabsorbedacrosstheskinandnucouamembranesandcumulative
actionmayfollow ThepoisonouspropertielofDDT areirregular
andingeneralresemblethoseofphenolcarbolicacid Inanimals

andmanloosofappetiteloseofweight generalizedtremors quiv
eringorshakingsensationsexcitarilityandfinallyconvulsionqmay
followexposuretoexcesivoalounts Destructionoflivertieaue
andofkidneyandmuscletissuesaswell ismostcharacteristicyet
grosslytheaffectedindividualexhibitstoxicityrelatedtothenor
voussystem Howeverdespitewidespreadapplicationreportsinthe
literaturedonotincludefatalcasesalthoughthereisevidencethat
fatalities complicatedbythesolventusedhaveoccurred Sinceno

specificantidoteisknowneveryprecautionshouldbetakentopro
tectanimalsandman

Draizeeta1havereportedthatfollowingskinapplication
animalsexposedto5PercentDDT inpowderformshowednolocalor
generalized systemictoxiceffect SolutionsofDDThowever
definitelysensitizedguineaPisa After30days rabbitsratsand
guineapipsdiedwhen150rmkdayofDDTwasappliedin30ner
centsolutionasaninunction smearedonandrubbedintoskin
nimalsandprobablyranshowwidevariationsinsusceptibility Since

individualsusceptibilitytoapoisoncannotbeanticipatedorpre
dicteditwoulddeemthattheunlimiteduseofHDTsolutienaon
theakinisnetfreefromdanger
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IfDDTmustbeappliedinsolutionthenchoiceofsolvent
ismostimportant omeoftheaolvent9proposedsuchascarbon
tetrachloridearethemselvesliverornervepoisons Ofchemically
relatedagents onlytrichloroethylenecanbeusedwithafairdecree
ofsafetyaccordingtoG RGlenn Abettorchoicewouldbexylone
xylolalthoughthishasthedisadvantageofbeinginflaamable
CyclohexanonohasbeensucgestcdbyNealeta1sinceitseffects
arcnotquiteasobjectionableinincreasingthetoxicityofDDT
Ithasapeppermintlikeodorwhichaidsinidentificationofthe
solvent Kerosensehasbeenmorefrequentlyusedthananyother
solventbutasnotedintheattemptedsuicidereportedherewith it

augmentsthepoisonouseffectofDDTwhenthesolutionistaken
accidentallybymouth Inanimalswehavefoundthetoxiclevelof
kerosenetobedoubledwhenDDT isaddedin510percentamounts

Whenoilysolventsareusedoneshouldbeawareoftherisk
ofSkinabsorptionandbecompletelyfamiliarwithwarningsignsand
symmatems ThemosteugrestivoearlyindicationsofiD1poisoning
inmanarelossofappetite anorexiaandlossofweight Ifexpos
ureisstoppedatthispointbeforemuscleweaknessandquivering
sensations tremorsdevelop completerecoverywillresultinman
andinanimalsaccordingtoCameronandBurgeas Liverdamage
anemia increaseinnumberofwhitebloodcellswhichoccuralsoare
detectableonlywhenspeciallobratorytecmnbemade

OnereportbyWigglesworthoneothernotreportedof
laboratoryDDT poisoninginmanindicatethatitseffectsresemble
thosereportedinanimals Anacetonesolution containing25Gmof
DDTselfappliedtothehand4andwristsofalaboratoryworkerwas
laterremovedwithacetone Withinonetotendaysafeelingof
heavinessachingoflimboweakness inthelegsandofextremenervous
tentiondeveloped Inbothcanesbedrestwasrequiredbecauseof
continuousachingandsleeplessnessandanxietywhichfollowed In
oneindividualtremors quivoringsofthewholebodyoccurred Slow

recoveryfollowedwithin10butwasstillincompleteafterone
year InneithercagewasDDT suspectedasasousecfthesigns
andsymptomsexhibited

Whenanindividualisexposedtoasolutionbelievedtocon
tainDDT oraccidentallyswallowsapowdersuspectedofbeing
DDT asimplefieldtestdevisedbytheArmyaidsinidentifica
tion Theprocedureis Placeinthebottomofatesttubeasmall
amountoftheliquidorpowderandheatuntilthecontentsarecharred
kithheatingHC1fumesaregivenoffwhichturnmoistenedbluelitmus
paperred IfaMmoniafumesarebroughtintocontactwiththemouth
ofthetesttubeacloudofammoniumchlorideforms Otherinsectic

descontainingpyrethrinsfluoridesrotenoneandethaneriveneg
ativetests Inaddition DDThasacharacteristicfineneedle
3USPublHealthRep supplementNo 177

4 BritMed J1865June23 1945

5 Brit Med J 1517 pr 14 1945

6 BullUS1rmyModDept4No4Oct 1945
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likecrystalformandmeltsat1055

ThedifferentialdiagnosisofDDTpoisoningisnoteasy
unlesscircumstantialevidenceisdefinite RecentlyintheSouth
Pacificanproxiriatlvthirtypeoplemistookarodenticidelaterfound
tocontainthalliumforbakingpower Onethirdofthepeopledied
andthetechnicalandmedicalpersonnelinthefieldassumedthat
DDTwasthocausativeagent Thesignsandsymptomsexhibitedby
thevierscloselysimilatedL1DTpoisoning Onlyafterchemical
examinationoftheoffendingsubstancewasthediagnosisestablished
Table1outlinesthecomparativeeffectsofDDT andthallium

poisoninginman Sincethelatterisstillusetosomeextentas
Rrodenticide similaraccidentsniavoccurintheruralareasof
California

TDT

Form Needles MP 1055

Fumespositiveforchlorine

Lossofweightduetolossof
appetite

Persistentachingandweakness
oflimbs

Uyperexcitabilitygeneralized
tremorsandconvulsions

Laboratoryevidenceofliver
degeneration

Rxsymptomatic longacting
barbitaisandcalcium

gluconate10 solution
intravenouslyasneedd
Anduseofmethienineto
protectliver4

T1

TIFFRTILDIllmOsiOFDDT ITTPOTFFrOMTfTLJU
NDCrnRPTIVT FT IirAv

Thallium

FlamTest SlightGreen

Tithin24hours

Hyperosthiasoffingersand
toesvakewalkingirnpnrgible

Musclepainsinextremities

Faciawristorfootparalyses
occurinfrequently

Clonicconvulsionsfollowedby
c9ma

Noevidenceofliverdamage

Resemblesleadpoisoningin
general

Rxsymptomatic 1and104sodium
iodidesolutionsasgastric
lavarcandintravenousin
iectionthen10sodium
thiesulfateensubsidenceof
svmptomsl

Inorderoftheirappearance

iConsult BoardofPharmacyStateofCaliforniaLiltofCommon
PoisonsandtheirAntidotes Jan 1 1946



7 IamindebtedtoMrVernonSilvorshield
Countyforthereportoftheresident
JRolphSonomaCountyHospital

9 ReportofDrJesseLCarrPathologist
of anFrancisco
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DespitethelackofpublishedreportsonDDTpoisoningsin
mantwocasesendingfatallyareknowntohaveoccurredinCalifornia
Onewasanitinerantfarmworkerwhowasalreadyundertheinfluence
ofalcoholandwhoreputedlydranktwotumblerfulsofDDT solution
anddied Thesecondwasanattemptedsuicidewheretheindividual
awomanof52drankabout4ouncesofaDTTmixtureinkerosene
After2hoursshetookasoapymixtureinanattempttovomit Five

hourslaterseverevomitingoccurredandcontinuedovernight Twenty
fourhoursaftertakingtheDDTsolutionshortnessofbreathwas
noticedaswellaspainontheleftsideofherneckandleftarm A

severepainfulrashappearedontheinneraspectsofherthighsand
aboutthegenitaliaprobablyduetoexcretionofkeroseneinthe
urine Rednessofhermouthandpharynxandpaininthechestand
tendernessofthelowerabdomenwasnoticedbytheexaminingphysician
Therewasanincreaseinthenumberofwhitebloodcellsandherurine
containedincreasingamountsofalbumin AcorrectdiagnosisofDnT
anikerosenepoisoningwasmadeandappropriatemeasuresweretakento
combatthepoisoning Despiterepeatedeffortstosavethepatient
duringtheensuingonthshedied33dayslaterofuremiadueto
nephritisbelievedtobecausedbypoisoning

Pathologicexaminationofthispatientstissuesshowedan
acuteexacerbationofachronicglomerulonephritiswithnephroscler
osismyocardialhypertrophypulmonaryatelectasisandconretionof
thevisceraaswellasfocalnecrosisoftheliver

Summary

DDT inpowderedformisnotlikelytoaffordahazardtothe
publicprovidedthematerialisnotinhaledorswallowedinlarge
amounts Inoiloroilmisciblesolventshoweveritscumulative
actionandabsorbabilityfromtheskinprovideadefinitehazard
Lossofappetiteandweightarethefirstwarningsignsandifcontact
isnotterminatedwhentheyappeartremors quiveringsensationsmay
developandproveserious Damagetotheliverislessobviousbut
moreinsidiousandtogetherwithdamagetokidneysandothertissues
maycausedeath

ThedifferentialdiagnosisofDDT andthalliumpoisoning
inmanisoutlined Anattemptedsuicidewhichprovedsuccessful
iscitedinwhichkerosenesharedresponsibilityfordeathofthe
individual

Coronerof

physician

totheCity

Sonoma
DrRonald

andCounty
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MrRobinson ThankyouProfessorAnderson

Aretherecommentsatthistime

ProfHerms ThisgroupisrroatlyindebtedtoDr ndereonforthis
paper HehascomeovertousfromtheMedicalSchooltogiveusthis
information Iwenttothankhimforthisveryfineparerandtosay
IamveryviedyoupaveitinjustthewsyyoudidDrAnderson

MrCray IamveryRpprecintiveandforapersonalreason He

savedmefrommakingaseriousmistakeinepaperIRmtoFivebefore
theStRteMedics1AssociationinMay

aiiiruitan Inregardtothecasespresented Aretheynotindi
viauiswho areparticularlysusceptibletothedrug Iamthinking
etthoseexposedtoitinEurope Someofourmenwereexposedtoit
eightortonhoursadayinspraying Overaperiodoftwoorthree
monthsnonebecameillfromthepowderortheemulsion TheArmyhad
onemanwhodiddevelopadermatitis

InoneoftheprisoncampsinGermanywehadonegroupof
prisonerswhichbrokeintoRwarehousewheretheDDTwaskept Not

bwingabletoreadEnglishtheymistookthematerialforsomething
elseandthereworesevendeadmonasaresult

tr ndorson Wehavenowayofsnticiptingwhowillhaveindividual
auseeptPiIity Fromthestandpointofprotectingthepublicwehave
toconidorthoseexposedmaybesusceptibleandIthink everyreason
ableprecautionshouldbetaken Ifamaniskeptenragedinspraying
andusingkeroseneoroilsolventhishands shouldbeprotectedwith
rubberglovesorsomesortofprotection Respiratorsshouldbeused
indoors foritisnotwelltobreathethematerialconstantly If
theman1scarefulaboutwhin thorouhlythereislittlelikeli
hoodofanyparticulardanger Ineverygrouptherewillbethosewho
willtakereasonableprecautionsandthosewhowillnot Therewill
liethoseverysusceptibleRndthosewhoarenot

MrGray IhopeourMr Paxtonis listeningcarefully Heisgoing
tohavetousethisDDTalot

PMember IsDDTsolubleinwater

UpHoskins DDTdissolvesonlyslightlyinwaterbutissolublein
Itbrosenefueloilxylemandvariousother things Itcanbeused
sfectivelyinoilsolutionsandinemulsions Solventsusedin
emulsionspraysdonetimestemporarilyaffectpaintandmay cause

shrinkageincertainmaterials Xylenedissolvescomparativelyhigh
percontapesoftheDDTpowderandisquitesatisfactoryfromvarious
standpoints Itdoesnotstainandsnotherpointinitsfavoristhat
itisnotexpensivetouse DDTdissolvedinXyleneformsasolution
Ifanemulsionisdesiredanemulsifierisaddedtothexylenesolution
ofDDTandthereanemulsionismadebydilutingwithwater However
nyloneishardontheskinandashasbeenbroughtout rrlovesshould
bewornwhilemixingthematerial Itwillalsocausetheeyesto
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smartandthefumesmaycausesickheadaches Therearecertainskin
lotionsorcreamswhichmaybeappliedtoprotecttheskin But
whateverispeedagoodsoapbathandcleanclothesarebothneces
saryaftereachdayswork

MrRobinson Wehadperhapsbetterleavefurtherdiscussionofthis
matteruntilthiseveningandgoontothepaperwhichMrGjullinis
toreadonDDTSpraysAppliedFromaHeliocopterAgainstAdult
Mosquitoes

DDTSPRAYSAPfLIEDFROMAHELIOCCPTERAGAINST
ADULTMOSQUITOES1

by
JosephSYuill2 AHMadden ArthurWLindguist7and JohnR Maceyl

Airplanesprayingforthecontrolofadultmosquitoes isa

comnaritivelyrecentdevelopmentwhichhasbeenmadepossiblelamely
becauseoftheinsecticidalpotentialitiesofDDT Thismethodof
sprayingwastestedfirstnearKeyWestFla inNovemberandDecember
1943againstadultsofthesaltmarshmosquitoAedestaeniorhynchus
Wied Lindquistetal 1945a Thisworkwasin1nril
1944bytestsagainsrAnalbinanus WiedandManeoniaApp
inPanamaLindquistandcDuffie1945b Allthesetestswerecon
ductedwithlightairplanes Theresultsstimulatedfurtherresearch
byotherworkersinvariouspartsoftheworldontheuseofseveral
typesoffixedwingaircraftforthispurpose

InAugustandSeptember1945thewritersconductedanexten
siveseriesofteststoobtaininformationontheeffectofsuchfac
torsastimeofapplicationandconcentrationofDDTspraysapplied
fromtheairagainstadultmosquitoes Ahelicopterwaschosenfor
theseinvestigationsbecause 1itcouldoperatefromasmall
clearedspaceadjacenttothetestplotsthusreducingthetimebe
tweencomparativetreatments 2thesprayingapparatuspermitteda
widerrangeofatomizationthandidavailableairplaneequipmentand

euThis workisapartofapartofacombinedprojectoftheU S
reauofEntomologyandPlantQuarantinetheBureauofMedicineand

SurgeryUSNavyandtheUSCoastGuard Theadviceandsug
gestionsofEFKniplingandtheassistanceofBernardKnechtFred
hilcuttandouglassBurnettJareacknowledged

2 LtCommanderHSUSNR

3 EntomologistU SDA Agr ResAdmBureauofEntomology
andPlant0uarantineworkinpunder atransforoffundsrecommended
bytheCommitteeonMedicalResearchfromtheOfficeofScientific
ResearchandDevelopment

j Lieutenant 3f USCG



DESCRIPTIONOFTESTAREA

Thetestswereconductedinalowlevelsomewhatswampy
areaalongthewestbankofMosquitoLagoonnearnewSmyrnaFla A

seriesofplotsapproximately50oresinsizewereestablishedin
thisarea Abouttwothirdsofeachplotwascoveredwithmixedhard
woodsandcabbagepalmsvaryinginheightfrom40to60feetwitha
fairlydensecanopybutwithlittleundergrowth Theremainingthird
wascoveredwithnthinstandofpinetrees Thepinestandswere
includedintheplotstocompletethedesiredacreage Migrationof
eloseuitoesfromcontiguousuntreatedareasoftenobscurestheresults
obtainedinsmallerplots Observationsontherelativeeffectiveness
ofthevarioustreatmentswereconfinetothatportionoftheplots
coveredbytheheavygrowth

Themosquitopopulationconsistedmainlyofthesaltmarsh
speciesAedestaeniorhynchusandA sollicitans walk Attimesthere

werealsoafewfreshwaterbreeders Psorophoraapp Censiderable

fluctuationinabundnceoccurredindifferentplotsbecauseofthe
distancefromtheprincipalsaltmarshbreedingareaslateseasonal
lagsbetweenbroodsandweatherconditions Howeverthisfluctuation

hadnoeffectonanyoftherecordsoxcentthe24hourcounts

EUIPINTANDMETOD
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3itsmaneuverabilityandwiderangeofvisibilitypermittedamore
uniformapplicationofspraythanisusuallypossiblewithanoirplane
Thisrepresentsthefirstknownuseofahelicopterinexperimentson
thecontrolofadultmosquitoes Itshouldbepointedoutthatwith

thistypeofaircraftthedistributionofspraythrough aforest

canopymaydifferfromthatobtainedwithalightairplane The

strongerdownwardmovementofairflowfromahelicopterhas beennoted

buttheeffectonthesprayhasnotbeendetermined

Theaircraftusedintheseinv9tigationswasaSikorsky
CoastGuardFNS1 armyR4Bhelicopter Thisisa200horsepower
shipwithatotslusefulloadof5065poundspermittinganewallow
anceof127poundsforspraymaterial Itscruisingspeedis50to
60milesperhour

Thesprayingequipmentconsistedofaseriesofnozzles
mountedona9footboomsuspended18inchesbelowtherearportionof
thefuselage Placingtheequipmentinthispositionprotectsthe
fuselageandtailsuctionfromthespray Asimplepressuresystem
Wasusedoperatedby hydraulicpumpVickersmodelPF271325ECE
drivendirectlybytheengineofthehelicopter Thepressurewas
controlledbyareliefvalveandbypasslinothroughwhichthespray
materialwasreturnedtothetankwhenthenozzleswerenotinoper
ation Thebypassline thelinebetweenthetankandthepumpand
thedischargelinewereof38inchtubing Amoreuniformflowcould

beobtainedbyinstallinglarrrertubingparticularlyinthebypass
line omereductioninpressuresurgeswasobtainedbyinstallinga
secondreliefvalve setat200poundsperscuareinch inthedis

chargelinejustforwardofthenozzleroom
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Twotypesofnozzleswereusedsfernotypenozzlewitha
55wirepageorificeandaTT8001witha0020inchslottedorifice
Theformerdeliversadiscoidorpaaraso1shapedspraywithcoarse
dropletsandthelatteraflatpraywithfinedroplets Apressure
of75poundsperscuareinchwasusedwiththefernnozzleeanda
pressureof150poundswiththeTT8001nozzles

Anumberofpreliminarytestswereconductedoveropen
groundtodeterminethedischargeratesofthetwotypesofnozzles
andthedropletspectraoftheatomizedsprays Thehelicopterwas
flownatcruisingspeedwiththeequipmentdischargingthespray
mixtureschosenfortheseinvestigations Thefollowingmixtures
wereused 15percuntofDTinamixtureof80DercentofNo
2fueloiland20percuntofNo30lubricatingoiland220per
centofDDTinamixtureof50percentofPD544Csolventanaromatic
petroleumfraction30percentofNo 2fueloiland20percent
ofNo30lubricatingoil Dischargeratesweredeterminedbyflying
crosswindandsprayingforatimedperiod60or120seconds The

amountdeliveredwasobtainedbymeasuringtheamountofmaterial
placedinthetankandtheamountremainingafterspraying These

icesurementsweremadetowithin01Fallon Indeterminingdroplet
spectratheflightwasmadeintothewind applesworeobtainedby
pealingatreatedglee elidethroughthefallingssprayastheheli
copterflewdirectlyoverhead Alldeterminationsweremapin
duplicate

Itwasfoundthat17TT8001or5fernnozzleswereneeded
withthe5percentDDTsolutionand5TT8001or2fernnozzleswith
the20percentelutiontoriveaconstantdoaapeof02poundof
DDTperacre Althoughdosagewasknowntobebelowthatneededfor
practicalcontrolitwasselectedpurposely4othatcorrpariaonebo
twoentreatmentscouldbeobtained Intermsoftotalmaterialthe
dosagewas2quartsperacrewiththe5percentsolutionand1pint
peracrewiththe20percentsolution

Dataondropletspectraobtainedwiththe5percentsol
utionarenreeentedinfigure1 Itwillbenotedthattherewas

someoverlepningofdropletsizeinthefineandcoarseDrava In

generalabout80percentofthedroplets bynumberinthefine
spraywerebelow100inicroneindiameterwhereasabout90percent
ofthedropletsinthecoarsespraywerebelow300micronsand40per
centwereabove100microns FindinFswiththe20rercentsolution
werealmostidentical

Thetreatmentwereappliedtothetestplotsbyflyingthe
helicopterinaneasterlyandwesterlydirectionwhichwasapproxim
atelycrosswindinmotcases Theswathwidthwas60feetandthe
flightpatternwasalwaysstartedonthepropersideofeachplotso
thatturnsat theendsoftheswathswouldbeintothewindrather
thandownwind Theplotswereofsuchawidththat20swathsconstit
utedacompletetreatment Applicationsweremadeatnormalcruising
speedfromanaltitudeof30to35feetabovethecanopy Sincethe

arealiesbetweenthewaterandapavedhighway itiswelldefined

fromtheair Thewesterncornersoftheplotsweremarkedbywrite
flagsfastenedinthetopsoftreesandanadditionalflagwasplaced
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midwaybetweenthecorners Flagsformrthersatiafncterymarkers
buttheirinstallationisveryslowandlaborious

Aseriesofmeteorologicaldat includingtemperaturerel
nativehumiditywinddirectionandvelocityandlapserate wereob

tnine1 intheopenneartheedgeoftheplotduringtheapplication
ofeachtreatment Lapseratemoansthedifferencebetweentemper
etureatakenat2and03metersabovethegroundandronreaentaa
meaeureofthestabilityofthesurfacelayeroftheatnosnhore A

positivelapserateindicatesinversionwherena negativelapse
rateindicatesconvection Thelatterconditiontendtoprevontthe
smallerspraydropletsfromreachingtheAround

Thereeultsofeachteatwereovaluatedbymaking amosquito

countwithinthe treated plotsbeforesprayingand26and24hours
thereafter Eachobservercountedthenumberofmosquitoesalighting
onallvisibleportionsofhiclothingduringa1minuteinterval
ThismethodisdiscussedinsomedetilbyLindquistetal 1945

Twentycountsweremadeoverawideareaineachploteteachobser

vationperiod Thesamepositionsorcountingstationswereusedon
eachoccasion Thedifferencebetweenthenumberofmosquitoesina
Plotbeforeandaftertreatmentwasusedasthebasisforcalculating
thepercentagecontrol Additionalcountsweremadeinuntreated
checkareasfromtimetotimetoobtaininformationonnatural fluct

uationsinabundance

EFFECTOFTIMEOFAPPLICATION

Inonoseriesoftestswiththe5percentUTsolutionthe
effectivenessofapplicationsatdifferenttimesoftheday wascom

pared Bothtypesofnozzleswereused Alltreatmentsineach

replicationwereappliedonthesameday

Inpneralthemeteorologicalconditionswhiehvariedwith
thetimeofdaybpdlittleeffectontheresults Underthemost

unfavorablelapseratesandhighetwindvelocitiesthecontrolwas
equaltoorbetterthanthatnbtainedunderfavorablelapseratesand
nowindwithoneexception Inanotherseriesoftestswithfine
andcoarsedronletatmiddaythesprayswereappliedunderacom
binationofthehighestwindvelocityandthemostunfavorablelapse
raterecorded Withbothspraythedepreoofcontrolwasverylow
althoughnotbelowaveragewiththecoarsedroplets Windvelocity
whichmusthavebeenatleast15milesperhourabovethe forest

canopyreadingsweretakenat6feet anpeardtobemoreimportant
than1spserate Itcouldboseenthatthespraywasbeingdriven
downwindforalongdistanceandprobablymanyofthedropletswere
lostordepositedontheupperfoliage

WinddirectionandrelativehumidityapparentlyhadnQ
appreciableeffectoncontrol Fluctuationsinmeteorologicalfactors

probablyaffectedthesprays onlywhiletheywereabovethecanopy
sinceithasbeanfoundthatwithinthejunglesuchfactorsareprac
ticallyconstantthroughouttheday
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Theconditionsofthisexperimentandtheresultsaresum
marizedintable1 Therewasconsiderabledifferenceinlapserate
windvelocityandrelativehumiditybetweendawnandmiddayappli
citione Todeterminethesignificanceofthesedifferencesonanal
vcisofvarianceleasmadeofthe2and6hourrecords

Annlveisofthe2hourcounts isgivenbelow

SourceofVariation 7eareeaofFreedom Sumofccuares ern q

Betweentests 4 44023 1100575

Betweentreatments 3 45528 1517600

Error 12 25897 215808

Total 19 115448

TheFvaluefordifferencebetweentreatmentsis703which
ishighlysignificant qiththeformulausedWadley1943ageneral
izedstandarderrorofdifferencewascalculated Bythismeansitwas
foundthattheleastdifferencebetweenmeansrequiresforsinificance
was214atthe5percentleveland312atthe1percentlevel The
applicationofthesevaluesshows

1 Nosignificantdifferencebetweenfinedropletsatdawn
andfinedropletsatmidday

2 ahighlysignificantdifferencebetweencoarsedroplets
atdawnandcoarsedropletsatmidda theformerbeing
themoreeffective

3 Nosignificantdifferencebetweenfinedropletsatdawn
andcoarsedropletsatdawn

4 Significant1ifferoncebetweenfinedropletsatmidday
andcoarsedropletsatmilday theformerbeing
moreeffective



A t7
O
dN

ion
Oo N

1 D c4 t0 O
co t0 cM

W

J 3 o
yy
W

1 N

O N

W W O N t7

VS O O N t3

O v z0 8 ak

j

a

CA

N
0

COco

yN
n

O
W N i l

N

V

1

00 0

A 8b N
c
OO

mw

c

gg

4co

c N
c O

maiCn
W

Oc
F7

to
b

w

O

w

O4

b
tD

A
CD

E
W
O

0

w



Analysisofthe6hourcountsshowedthattherewasnoreal
differenceineffectivenessbetweenthetreatment Thisapperently
wasduetodelayedPotionresidualorotherwiseofthecorreesprays

Noettewasmadetoanalyzethedataobtainedfromthe
24hourcounts sincethesedataappearedtobesomewhatbiasedcwing
tounequalmigrationofmosquitoesintotheplots Thedataindicated
howeverthatnorealdifferencescouldbedemonstratedbyanalysis

Forcomparativepurposestwoseriesoftestswereconducted
onthesameplotsearlierintheseasonwithaStearmanPT17airplane
A5percentDDTsolutionwasappliedatthesamedosageasthatused
inthehelicoptertests Theaverageresultsareshownintable2

Table2ControlofAdultmosquitoeswithsprayscontaining5per
cuntofDDTwhenappliedfromaStoarManPT17airplane
atdifferenttimesofday

Timeof
Application

sizeof

Droplets

Dawn Fine
Coarse

Midday Fine
Coarse

50

2Hours 24Hours

PerCent PerCent

56
51

46

51

Controlin

22

42

43
42

Thesedataalsoindicatenosignificantdifferencebetween
treatmentsbuttheresultsarenotconideredconclusivebemuseof
thelimitednumberofreplications Thecontrolwasslightlylessthan
thatobtainedinmostcapeswiththehelicopter

EFiECTOFCONCENTROFDDT

Inanotherexperimenttherelativeeffectivenessof5and20

percentDDTsolutionswasstudied Inthisseriesalsoacomparison
wasmadebetweenfineandcoarsesprays Thetestswerepairedineach
casewithrespecttotheconcentrationofDOTbuttimedidnotpermit
consistentlypairedapplicationsoffineanicoarsedroplets

Asummaryofthedataispresentedintable3 Meteorolog
icalconditionswereconstantbutthisistobeexpectedasthetreat
mentswerenotconfinedtodawnandmiddayporiodsasintheprevious
tests Therewlittledifferenceinresultsbetweentreatmentsat
26or24hoursafterepplicntion Thedatawerenotanalyzed
Qtatiaticallysinceitappearsevidentfromaninspectionofthe
recordsthatnorealdifferencesexist
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ConclusionsUndertheconditionsoftheseexperiments
neithertimeofapplicationnorsizeofspraydropletshsdanyeffect
onthedegreeofcontrolofadultmosquitoesglthnughtheimmediate
resultsobtainedwithscoarsespraygppliedsetmiddavwerelowerthan
withtheothernpplications Itispeaiblethatmorepronounced
differenceswouldhavebeenapparentifsprayewith widerdifference

inparticlesizehadbeencempsred Howeverthedropleteizeeused
representacloseapproximationofthoseorlinarilyusedinnraetice
Thesetestsshouldberepestedwithothertypesofaircraft

WhenappliedatthesamedosageofDDT 20percentsolutions
werejustaseffectiveas5percentsolutions Thismakesitpossible
toincreasetheareacoveredperloaiofspraybyfourtimeswithout
reducingtheeffectivenessofthetreatments Thepracticalimportance
ofthisfactorinimprovingtheusefulnessofserialsprayingagainst
adultmosquitoesisapparent

Althoughthehelicopterisconsideredtobeadesirabletool
forexperimentalwork themodelusedintheseexperimentswouldnot
bepracticalforroutinecontroloperationsforthefollowingreasons
1 Theusefulloadislimited 2powerforoperatinginrestricted
situationsduringhothumidweatherisinadequate 3pilotfatigue
isexcessiveowinginHarttovibrationandpowerlirmitatienofthe
plane 4thebladestendtowarpwhenexposedtorainorheavydew
5purchaseandmaintenancecostsarehigh Furtherdevelopmentof
thehelicopter itis1eliovedwilltendtoeliminatemostorallof
theseobjections

Summary TestswereconductednearNowSmyrnaFlorida
withDDTsprayssppliedbyahelicopteragainstsnltmarshmosauitoes
Aedestagniorhynchus criedandA Gollicitans 7a1k forthepur
peofdeterminingtheeffectoftimeofapplicationand concentra

ticnofDDTentheresultsofthetreatments Twotypesofnozzles
wereusedonoofwhichdeliveredaspraywithcoarsedropletsandthe
otheraspraywithfinedroplets ItwasfoundthattreatmentsApplied
atmiddaywerejustaseffectiveastreatmentsappliedatdawnexcept
thatlowerirmedisteresultswereobtainedwithcoarseparticles
appliedatmidday Ingeneralparticlesizehadnoeffectonresults
WhenappliedntthesamedosagerateofDTperacrea20nercent
solutionW19justaseffectiveasa5percentsolution Thearea

treatedperloafofspraycanthereforebeincreasedfourtimeswith
outanyreductionintheeffectivenessofthetreatment Theheli

copterusedinthosetestsisnotconsideredpracticalforroutine
controlworkbutfurtherdevelopmentsinthistypeofaircraftprob
ablywillpermitthesatisfactoryuseforthispurpose
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MrGray Ithinkwewillhavetobuyoneofthosecontrgotiene
FredHaveswagverymuchinterestedinthehelicopterandtQlkel
ourlastmeetineeboutitspoeeibleapplicationtomosquitocontrol
work Iampledtopctinformationaboutremofthelimitgtioneof
thehelicopter

MrRobinson DonReesefromSaltLakeCityishere Iwouldliketo

havehimgiveuealittleofhieobeervationeofwhattheydidatSalt
LakeCity

MrReese Iamsorrybutwehaventbeenusingitforexperimental
work MyinformationisverylimitedsoIairnotabletogivemuch
additionalinformation Wehopenextseasontouseitmoreextensiv
elyandwewillprofitbytheinformationreceivedhere Sofarwe

haveuseditonlyonsmallareasandinafewornamentalpools There

heebeennothingveryextensive

MrRobinson ArtGelbrecentlyappointedSuperintendentoftheDr
DorrisDistricthassomethingforusonSomeObservationsofAir
planeApplicationofDDTDustasaLgrvicide

YrGeib MyinformationreparlngtheDDTworkdoneztBakersfield
tbisnestfalliqsecondhand 1wasnotthereatthetime There

foreIamnotinqpositiontogiveanydetaileddataregardingthat
work HoweverIcangeneralizeandtellyouwheatoccurred

LastfalltheDistrictannexedRconsiderablearea South

ofthocitywasaduckhuntingclubarea ThethenSuperintendentwas

quiteillandhisforemancarriedon InSentenmhrtheduckclubs
werefloodedandthentheeituetionofcoursebecameamatterof
urgencesofarasthetemporarysuperintendentwasconcernedinorder
tostoptheanticipatedmosquitoesfromemerging

Thewaterdepthrangedfromoneinchtoseveralfeet It

wasimpossibleforhimtoattempttocontroltheAedeadoraligby
themethodhehadbeenusingnamelyei1applicatcnwithpowerequip
ment Sohemadecontactwithqlocalduetfirmandwaqableto
obtainDDTintalc Hewasmuchlisccurapcdoverthefactthatthey
mightgetawayfromhimsohedidnotettenpptanytrialsorexperim
entalworkbutused15DDTdustintalcappliedwithaplaneof
about220hpcarryinga600lb load Thedustwasappliedatthe
rateof2ilbs peracre Someofthetiterwasquiteclearwithno
vegetation Otherwaterwasheavingovergrownwithplants After

application immediatelyafterorwithinanhourorsotherewasa
milkyappearanceinthewaterduebotheamountoftalcappliedDip
pingwasundertakenimmediatelywithinafewhoursandagainseveral
dayslater Aedesdorsalisbreedinghadbeenquiteheavy Theday
followingtheduseingnolarvaecouldbefound Thatconditionexis

tedforsomeeightornineweeksafterthat Ihavenotbeenableto
getanydetailedinformationsoitishardtosaywhethertherewasa
realresidualeffectrrwhethertherewasnosubsequentbreedingbe
causeofclimaticconditions

ProceedingsandPapersoftheThirteenthAnnualMeetingofthe
CaliforniaIosquitoControl4seociationFebruary28291944pp9193
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Theworkthattheeximtinpsuperintendentdidwit theairy

planewagsosatisfectorythatweare anticiparfurithedustuee officplaneapplicationthiscoming9oasonbothfor
ticnnotonlTinduckclubnreaQbutalsoalongtheriver whichpro

ducestremendousquantitiesofAedeevex9ns

Ingeneralthecoatofoperations lastfallweretooexpen

sivetobeunertekenundernormaloperatingconditions Theactual

costwad4375perecrefortheplane ThetotalcostofflyingDDT
wasfourtosixdo1lPrsperacre WearehopefulthAtprayapplica
tionswithsmallerquantitiesofDDTwillreducethecosttowhere it

willbemorepractical

MrGray Wasthereanycheckupriadeontheduckclubsduring the

duckseason

MrGeib Verylittlebreedingappearedintheponds Aftertheseason

wasconcludedtheysaidtheywereveryhappyattheclubs astheyhad
beenfreeofmosquitoesduringthehuntingseason

MrRobinson Rowlongbeforetheshootingseasondidyouspray

YrGelb WebeganthemiddleofSeptemberandcontinueditover dif

ferentacreageQuntilapproximatelythemiddleofOctober

MrGray WehaveinAlamedaCountyquiteafewduckclubsandget
alongprettywellwiththem Oneofthemisaclubwhichhasbeen
ratherdifficulttocontrolbecausetheyhaveaverypoorpumpcapacity

only700galsprr sotheyfloodveryslowly Theybeginabout
thefirstofAugustandpumpontolandwhichheeveryheavygrowth
ofgrace AlthewaterrisesslowlydorselishatchAlongtheedges
oftherisingwater Heretoforethesehavebeencontrolledirregularly
andnottoosatisfactorilybysprayinpwithkeroseneemulsionorkero
senepyrethrum WhenDDTbecameavailable Ipottheideathatbyusing
itindissolvedformwewouldbeabletocontrolthehatchingofthe
Aedesdorsals Nosotupnbarrelwithadripcalibratedsowewould
fretapproximatelyonepartDDTto10or20millionendappliedit to

theincomingwaterfromthepump Theresultswerecompletelynegative

Intheopenpondswhorewegetverylittlebreedinganyway wehadno

breeding Inthegrassyaroastheresultswerespotty Wehad

troublewiththecontinuousdosingschemecloggingwithDDTcrystals
apparentlycorminpcutoftheemulsion ProfFreeborntoldmeofsome

experimentalworkinricefieldswhoreitappearedasif muchvegeta
tionremovesthecrystalsofDDTfromwaterandthereforeitbecomes
ineffective Wefoundthatafterthewaterworkeditswayoutthrough
thegrassthehatchingwentonwithoutanydiminutionover thenormal

hatchandwehadnocontrolwhatever Finallywewentbacktokero
senepyrethrumandemulsifiersandgotirettygoodresults westill

havesomepyrethrumconcentrate Iamatpresentuncertainwhether
thefaultiswiththeemulsifierwiththezylenesolventorwhether
Qomeactionofthevegetationorpossiblysomeotherphysicalfactor
removesYDTsoitdoesnotAffectthelarvae TheyseemtohaveFone
onandpupatedandemergedinspiteoftheapplicationofrelatively
largequantitiesofDDT Wearegoingtotryagainnextyearand
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changenosetupndtaketimeto9tudvit Ihavehonesthatusing
DOTasawettablepowderrnvaccomplishsomething Weplantotry
usinpthe DDTasawettablepowderandseewhetherthatwillwork
insteadofdispersinginnnorganicsolvent utitdoesntworkin

thepresenceofagreatdealofvegetationwefine Thiscorreepcnts
tosomeworkinthericefieldsinTexaswherethematerialwasusedin
thesamewayandtheypotprettyFcdkillclosetothepointwhere
theDDTenteredthericefieldsbutfurtherandfurtherawaytheygot
practicallynothinginthewayofccntrcl Ifwecouldfindsomeway
ofintroducing itintothewaterthstisusedforflocdinpthst
mightbetheanswer Itwouldcertainlysaveusalotofworkwhere
wehaventanairplane Inthisareathereisnveryhighvoltage
electricpowerlinewhichwouldnotrmketheuseofaplanefeasible

ProfPerms DrEckertaskedmetoinformthisgroupthatwhenyou
aregoingtcdoDOTdustingbyairplaneandworkofthatsortyou
willprobablyhavetosquireyourselvesattimeswiththeagricult
uralcommissionandalsowiththebeeinspector esaidtoothatif

youcouldnotifyhimhewilltrytohelpyou

MrRobinson InModestowewantedtodoquiteextensivework Our

CountryAgriculturalCemmiesionergaveusAboutthroemilesalongthe
riverforexperimentalpurposes Wegotverygoodresultsinthat
ara Weput6beehivesinthelineofflightandaftertwoorthree
daysdeadbeeswerebroughtuptoSacramentoforexamination Wegot
RcleanbillofhealthfromthoStateonthatoperation bouttwo

orthreeweeksafterwardsIwastoldto7oaheadbuttrythnttimethe
vexanshidgoneon

Thenextpaverappaaretobemyown Iws9askedtogive
oneonUDDTControlofMogauitoBreedinginIrrigationCanalsand
SewerFarms

DDTCONTROLOF SOSUITOERvrDINGIN
IRRIGTIONCNLS NDqFEERFRMS

By
EChesterRobinson

InourpreliminaryexperimentswithDOTinirrigationcanals
ouraimwastofindsomemethodofimpregnatingthewaterinthecanals
inorderthattheresidualeffectwouldlastlongenoughtokillthe
larvathathatchedafterthewaterwasappliedtothefield Sofar
wehavenotedlittleornoeffectfromthismethodfromconcentrations
thatwereeconomicallyfeasible

Inoneinstancewhereweappliedadripsystemtoaprivate
ditchcarrying35secondfeetofwaterandwheretheheadgatestothe
checkswereoverflowtypowereceivedexcellentresultswiththefol
lowingsolution23gallonsdieseloil 21gallonsof25nonemul
sibleDDTand2tablespoonsB1956spreaderpergallon Thissolution
wasplacedinasteeldrumandranintotheditchattherateof
Pallonsperhourfor3hourswhileirrigating20acresofpasture
grass Onthisexperimentwerocoivedatleast981control
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OtherexperimentswereconductedwithemulsifiedDDTand
waterandemulsifiedDDTandoilettherateof1to80to100mil
lionbyweightwhorethewaterwentthroughsmalloutletsbelow the

surfaceofthecanal Intheseexperimentstheresultswerenotsat
isfactory

InapplyingDDTtorainirrigationcanalsseveralmethods
andsolutionswereusedallofwhichwereveryeetiefactory OnMay

51945intheModestoIrrigationietrictemeincanalflowing 640

secondfeetperminuteweused2gallonsemulsifiedDDT 6gallons
dieseloil appliedattherateof2gallonsevery20minutes Two

dayslaternolarvawerefoundpresentin100miles ofirrigation
canalswherebeforewecouldgetfrom3to17fnopholenefreeborni
perdip

OnJune22therewas920secondfeetgoingovertheweir
Weusedtwogallons of25DDTto15gallonsofwaterattherateof
approximately4gallonsevery15minutes Larvapresentbeforeappli
cation3to11perdip1rvapresent2daysafterapplicationtotal
in150dips4pupaand1larva July17therewas860secondfeet
goingovertheweir Weused2gallonsemulsibleDDTto10gallons
dieseloil rIpproximatelythesamenumberoflarvawaspresentbefore
applicatirn July28therewas1020secondfeetgoingovertheweir
nthonlythreegallonsofemulsible251DDTwiththreegallonsof
water2quartsofthissolutionwagputinevery15minutes Be

ceuseofexcessiveweedgrowthonthebanksofthecanalsthisoper
ationwadonly100effectiveforadistanceof4miles OnJuly30
5gallonsemulsifiedDDTmixedwith20gallonsdieseloilwasapplied
againandattherateof5gallonsevery15minutes Thiscompletely
correctedthefailureofthepreviousapplication ugust24there
was605secondfeetgoingovertheweir Reused5gallonsof25
nonemulsibleDDT 10ozB1956spreadermixedwith20gallonsof
water Thissolutionweeputinasprinklingcanandslowlypoured
intothemeincanal takingatoteelapsedtimeofone9ndonehalf
hours ThekillwiththissolutionwAsSsgoodaswithenyofthe
othersused ThereasonfortheincreaseintheamountofDDTwas
althoughtheflowinseccndfeethadbeenreducedtherewasanex
ce9sivegrowthofwatergrassalongthecanalssometimeextending
outintothemaincanalsforadistanceofsixorsevenfeetoneach
side Thisoperationwouldrequirethreeorfourthousandgsllensof
dieseloilandseverr1menandalargesprayrigforatleastaweek
Someofthecanalbankshavenoroadsandwouldhavetobesprayedby
hand Inalloftheseexperimentsthetotalelapsedtimeofapplica
tionwasnotoveroneandthreequartershours Noappreciablekill
oflarvawasnoticedinanyofthefieldsthatwereirrigatedduring
thetimeofapplication

TheRiverbankswwerfarmtakescareofthecityofRiverbank
withapopulationof1500andtheSantaFeRailroadsroundhouse
terminalshopsandtheRiverbankCanningCreepany Tostartwithwe

applied8ouncesof25emulsifiedDDTinthemainpipelineperday
Laterwereducedthisto8ounceseverythirddayuntilthecannery
wasoperatingtwoshiftsatwhichtimeweeppliedonepintevery
thirddaft Thishadcompletelyeliminatedthenecessityforspraying



DrFreeborn Werantestsonapplicationinthewateronthericeand
itdidnodamage DDTinoilwasused W scattereditontothe

paddiesandtherewerenobadeffects

MrRobinson ItseemstotakeverylittleoftheDDT

4Member Yes asalarvicideitiseffectiveinkillinglarvaeand
Pupaeinverylowdilutions

DrFreeborn aboutonepartoftheDDTin30000000partsofwater
seemstoberightunderfieldconditions

AMember Iwanttoaskaquestionaboutflowinthecanals Wasthe

flowsuchthatitwaspracticallydeadwater Howmucheffectwould

beduetothefactthattherewasnomovementinthewater

MrRobinson Thewaterinthecanalsranattherateofabout2

milesperhour Itsloweddownwhoretherewasmuchvegetationto
about12to1 milesperhour
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thissewerfarmwhichnormallytookfrom75to100gallonsofdiesel
oileveryweekortendays

TheEscalonsewerfarmtakescareofthecityofEscalon
withapopulationof2000acanneryandawinery Thissewerfarm

consistsofevaporatingpondswithanareaoffromonetofouracres
perpond Herewesprayedaroundtheridgeswithasolutionof2quarts
of25emulsifiedDDTwith20gallonsofwaterandhadthesamecontrol
aswouldhavebeenobtainedwiththeuseof60gallonsofdieseloil
andsavedaboutonefourththetimeofapplication

rGr Doyouconsiderthatvegetationinterfereswiththeeffect
oo he T

Ira

MrRobinson Ithinkthatthereisa certainamountofabsorptionby
thesoilandthatvegetationfinallykillstheeffectivenessofthe
DDT

Prof Ferm9 IwouldliketoaskProfFreebornwherehehasanything
onthatmtterofabsorption

DrFreeborn Theproblemisprincipallyinthesoil Youwillget
goodcontrolintheirrigationditchesthatarelinedwithconcrete
YoucanmixDDTwithseveralkindsofsoilanditisnoteffective
InGeorgiathatwasdoneoverandoveragain Weneedtoknowmuch

moreaboutthis InArkansastheydustedthefieldswithDDTdust
beforeputtingthewaterinthericefieldsandhadnoresults There

wasnoappreciableresultwhenitwasputintheirrigationwaterand
distributed Alwaysitwasineffectivewhenconnectedwithanytur
bulenceofwater ButiftheDDTismixedwithoilsothatitstays
atthewatersurfaceitremainseffective

MsRobinson Thatbearsoutourexperiment Theoilhelditonthe

WMFsurface
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AMember Inyourdistrictdoirrigationcanalsconstituteanim
portantproblem

lbsRobinson Probablyabout90oftheanohelpsbroodalonethe
Winksofcanals Inthefieldsthemselvestomosquitoespresent
Ireprimarilydorsalis

MrRobinson PerhapswedbatterletonnowtothepaperwhichPill
Reeveshasforusontho applicationofDDTResidualSprayforAdult
MosquitoControl

APPLICATIONOFDDT77SIDUALSPRAYFORQDTTLTMOQUITOCONTROL
By

WilliamC Reaves PhD
GeorgeWilliramnHooperFoundation

UniversityofCalifornia
SanFrancisco

Duringthepastyearasapartofourfieldinvestigations
inKornCountyontheepidemiologyofencephalitis studiesweremade
ontheuseofTresidualspraysforthecontrolofadultCulox
mosquitoes ThisprogramwasacooperativeprojectoftheStateHealth
DepartmentMCWA oftheUnitedStatesPublicHealthServiceand
theHooperFoundation Iwouldliketobrieflysummarizesomeofthe
problemsweoncountoredintheapplicationofresidualDDTdeposits
foradultmosquitocontrolandpointoutsomecftheadvantagesof
thismethodofcontrolforapplicationtocortainofyourfield
problems

Thotechniquesusedinthisstudywerebasedonthemethods
recommendedinthoUnitedStatesPublichealthServiceandUnited
StatesBureauofEntomologyBulletinswithwhichyoushouldbe
familiar

Allapplicationsweremadewithportablehandspravernof
theMoversKiwkfilltype Thismodelofsprayerisnowavailable
andhastheadvantagesthatitiseasilycarriedandoperatedby one

manalsoitcanbehandledininnccesibleplaces

SeveraltypesofDDTsprayswareusedinthisstudyandthey
variedenormouslyintheireffectiveness Certaindefinitedisndvnn
tagenwerefouniintheuseof25or50percentDDTinsolutionin
No 2dieseloil DieseloilisaverychenpcarrierforthenT
butwhenappliedtodryunpaintedwoodsurfacestheoilquicklysoaks
intothewoodcnrrvingtheDDTwithitandleaves averylight in
effectiveresidualsurfacedeposit A4nlargeproportionofbuild
ingsotherthanhomesaromadeofroughunpaintedwood poorresultsare
obtained Thesameobjectionmightbersisodtotheuseofanyoil
carrieronsuchsurfaces Onfinishedsurfacesthereisthe additional
objectiontintdieseloilstninn severaloftheworkersdevelopeda
dermatitisfromprolongedexposuretotheoilandwhenworkingin
closedbuildingsdurinpthehotsummermonthsthisobjectioncloneis
sufficientreasonfornotusingoilsolventsforthispurpose
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Inourstudiesthebestresultswereobtainedbyusinga
quickbreakingxylenewateremulsionof25or5percentDDT Be

causeofthequickbreakingcharacteristics ofsuchanemulsionand

theVolatilityofxylenegoodsurfacedepositsofcrystallineDDT
wereobtainedevenontheroughestanddriestofwood Noskin

reactionswerenotedinthemenapplyingthismaterialevenduring
thehotsummermonths

Intreatingtheinteriorofbuildingswhichwereserving
asrestingplacesforadultmosquitoeswefounditessentialtohave
SPcompleteaceverspeas couldbeobtainedofallsurfaceswithin
thosebuildings Inmakingchecksoftreatedbuildingslargenumbers
ofrulex5fQaciatusandCulextarAaliscouldfrequentlybofoundin
untreatednichoeouchaQnesTTboxesHilesofjunkundersurfaceof
rafteretc Thispreentsaproblemasthemeinaccesibloplaces
whicharefavoriterootingnlacncfortheroaauitoeaarealsothe
areasinwhichitismcmtdifficulttoobtainRoodspraycoverage
Itisessentialtoimpressonlaborersthatsuchplacesmustreceive
particularattentionandwhiletheyorelerningthistechniquetheir
workmustbechecked Itisnotoetisfactorytomerelysendaman
outwithinstructionstospray building Themethodofapplication
heistouseshouldbecarefullydemonstratedwithcertainatandards
setupandacompleteexplanationshouldbemadeofthereaoonswhy
completecoverareisnecessary

Foreconomyofmanpowerandmaterialapreliminaryinspec
tionofbuildingsforadultmosquitoesisosmentialtodeterminewhich
sheltersshouldbetreatedandperiodicalrecheckshouldbemadeto
determineifresprayingisrequiredtopickupspotswhichhavebeen
missed ThismethodwillresultimamarkedreductionofCulexadults
indomesticshelters Withcarefulcoverageweobtainedbetterthana
90percentreductionofCulexmosquitoesrestingintreatedshelters

Therearesituationsinwhichyouwillfindthistypeof
treatmentisusefulasaroutinemosquitoabatementpractice Asyou
R11knowwhenapersonlivinginyourdistrictcalls inandcomplains
ofmosquitoesaroundtheirhometheyexpectimmediateactionandre
sults uccessfuleliminationoflarvalbreedingdoesnotgiveimmed
iatereductioninthenumberofadultmosquitoesandthisfrequently
leadtoadditionalandbittercomplaints Inmanysituationsyouwill
findthatcarefulapplicationof7Tresidualdepraitsintheadult
restingplacesonouchnromigoswillgiveimmediotereliefandwill
allowtineforlarvalcontrolmoaqurestotakeeffect

Incertainplaceswhereyouanticipateanadultproblemand
areincapableofpreventinganinfluxofadults itiQp000ibleto
applyresidualdepositsbeforetheproblemhasbecomeacute

Anewtnclisnowrvilabletoyouandtheumemtowhichit
hasbeenputarestilllimited Howeverthereisnolimitationin
theoriginatienofnewtechnieuesfortheuseofCDTwhichyouas
practicalfieldmenmayconceiveanddevelop
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Robin Thereisonemorepaperthisafternoon thatofHarold
ray ew11tellussomethingaboutDDTControlofMosquitoBreed

inginCatchBasinsandUndergroundVaults

TEECONTROLOFMOSQUITOBREEDING
INSTREETINLETS CATCHBASINS

UNDFRGRCUNTUTILITYVAULTSAND
SIMILIRSTRUCTURcBYDDTRESIDUALSPRAYS

By
HaroldF GrayEngineer

AlamedaCounty
MosquitobtementDistrict

IntheplanneddivisionofpracticalfioldstudiesofDDT
agreeduponin1945betweenrHavesYrRobinsonandthespeaker
certainstudieswereassignedtotheAlamedaCountyMosquitoAbatement
District Thesewereprincipallyurbanintvpoandrelatedtovarious
structureinwhichmoocuitcbreedingoccurssucha4streetinletsfor
stormwatertheundergroundvaultsofthepublicutilitiesandsim
ilarstructured

InJuneof1945weobtainedfromChemurgicCorporationa
sufficientsupplyof25DDTemulsionandsolutiontobeginoperations
Sixutilityvaultswereselectedrindspraayedwithra2emulsion en

June9andthewaterinansdditionalvaultwastrustedwithphenoth
iazineforcomparison Infourvaultthewallsandceilingswere
sprayedintwovaultsthewateronlywasprayedwithDDT Eachof

thevaultsselectedhadinpasthearsbeenaprolificmosquitobreeder
requiringfrequentoiling

InadditionbetweenJuno6andJune12wesprayed800street
inletswith210DDTdissolvedinDieseloilapplyingthematerialto
thesidewallsforresidualeffect

InspectionsoftheutilitiesvaultsindicatethattheDDT
sprayingwaseffectiveinpreventingmosquitobreedingdowntothe
beginningofBolderweatherinNovember Forthesameperiodinspec
tionsofthe800streetinletssprayedwithDDTshowedsremarkable
reductioninmesquitebreedingalthoughlarvaewerefoundinavery
fewcases Nomesquitebreedingoccurredinthevaulttreatedwith
pbenothiszine

FromJune15thtomidOctober9770sprayingsofstreet
inetswithDDT10lbsdrytechnicalgrade in50gallonsofDiesel
oilwabouta211solutionweremzdebutwith no9ttempttocover
thesideNailcompletely 7xnetnumericalcountsonreinspectionof
thiseeriewerenotmadebutourgeneral obervtirwnthatwhile
anappreciableimprovementresultedmuchbetterresults wereohtsined
fromthefirstseriesof800streetinletswhere thesidewnllawere
completelysprayed

Aseriesof243ceapoolswssprayedinmidAugustwithDDT
inDieseloil 10lbs to50gn11onsapplyingitheavilytotheide
waallsandceiling Inspectionsendlaterrunningdowntotheendog
Octobershowednobreedingwithinthecesspoolsbut s omelarvae
occurredintheoverflewfrom ourcesspools
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InadditionwehaveappliedDDTasaresidualspraytoa
widevarietyofstructureswhichwereeitherheavybreederssuchas
certainstormsevere onenearlyamilelongorweredaytimeshel
tersforadultssuchastheundersidesofsmallbridgesandroadcul
verts Asufficienttimehaselapsedinsomeofthesecasestoindi
citeto14thatDDTresidualsprayisaveryeffectivemeansforat
leastpartiallyreducingandinsomecasesentirelyeliminatingmo
squitoharborageforatleastseveralmonths

AdequatequantitiesofDDTforextensivefieldtrialswere
notobtainableduring1945butwillbeavailableforour1946cam
peign Onthebabisofourobeervationein1945weexpectthatcane
vetematicsprayingoftheundergroundstreetvaultsofthepublic
utilitiesrudeinAprilandMaywillprobablypreventbreedinguntil
aboutOctober ifnotlonger Rearenowondeaveringtomakearrange
mentswiththeutilitiesforsuchacooperativeproject

BeginningaboutMay1stweintendtothoroughlympravall
thestreetinlets catchbasins intherretrepolitenarea reexpect
thiswillbeeffectiveforthreetrothsinperhaps9O ormoreofthe

casesbuttheremaindermayneedadditionalsprayingsbecrutleof
spacialcircumstances Ageneralresprayingwillprobablybeneeded
inAugust

vreexpectalsotospraythewallsandceilingsofallour
largerstorrnsewersandcovereddrainsendtheundersidesofsmall
bridgesandlargerroadculvertswhicharefavoreddaytimeshelters
foradultmosquitoes Inadditionweexpecttosprayallcesspools
inthedistrictprobablytwiceduriaEtheseason

Inalloftheseusesweintendtousea20approximately
solutionofDDTinDieseloilasthisappearstobethesimplestand
cheapestmethodofapplicationatpresentavailable Thesolutionis

tobesprayedontheinteriorsurfacesofthestructuresforits
residualeffectontheadultmosquitoeswhichalightthere Wedo

notexpecttouseDDTtoanygreatextentasalarvicide thoughwe
willuseitexperimentallytodeterminerelativecostsandefficiency
ascomparedwithoilphenethieeineandpyrethrum

ForsituationswherewalldiscolorationbyDieseloilwill
beobiectioneblewewillusethestandardXyleneemulsifiermixture
ehavesetupatourOaklanddepot anapparatusoperatedbyanelec
tricrotordrivenpumaforthepreparationofDDTemulsionsand
solutions

During1946weexpecttotryoutOTwettablepowderincom
parisonwithDDTsolutionsAndemulsions Appliedasaresidualspray
inthisformitmayhavecertainadvantages diealsohavehopesof
obtainingsufficientsuppliesofDDDandof666forcomperative
fieldtests

Atthistimewoarenotpreparedtomakeanystatementas
torelativecostsoftieingDOTunderourconditions Wedofeel

optimisticthatiteuseinappropriateplaceswillresultinobvious
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improvementincontroleffectivenessandweintendtouseittothe
fullestextentpossibleduring1946andthenassesseffectivenessand
comparativecostsonthebasisofanentireseasonswork

ProfHems WhatisyourreasonfordelayinguntilMay1st

Mr say Itisaquestionofrainfall Onthestreetcatchbasinsands
toapertainextentonstreetvaultswhilewehivetherainstheuse
ofDDTwouldprobablybesomewhatinterferedwith Itwouldbewashed

away AftermidprilorearlyMaywhenwehavenorainoratleast
veryslightrainsiethebesttimetobopinMTapplication

ProfHems Thankyou IjustwantedthatpointbroughtnutI
thoughtperhaps itwasnotquitecleartoeverybody

MrBendel Isitnecessarytohaveagitatersonthespravers

MrRobinson Notunlessthereisalowtemperature Hotweather

makesadifferenceThemovementofthetrucksieusuallyonrushto
keeptheemulsionsstirredup

Mrkenefee kenknockinggroundtheygetalotofagitation Walking
ar6undwithonooftheseknrapsncksprayersthereleboundtobealot
ofagitation

MrRussell Allendoyouspraycesspools

1rGran CesspoolsraretakencareoffromMarchtoOctober Many
areopenallthetime Breedingoccursmostlyduringthesummermonths
thoughthereissomewinterbreeding

MrRussell Peopleinourdistrictclosetheirowncesspoolsup

YrGray vietriedtoworkthtout Imaintainthatopencesspools
areprimarilynpublichealthdepartmentsproblemandthehealth
departmentisprimarilyresponsiblefortheabatementofthesenuis
ances IrefusetopulltheCountyHealthDepartmentschestnutsout
ofthefire Whenwecngetsomeworkingarrangementbywhichthey
willtaketheirshareofthyenforcementprogramwewillbewillingto
filenuisancecomplaintscooperatively

YrRussell Wetrytoshowconsiderationtoourpeopleandtogive
goolvaluefortheirmoneybutthepropertyownerhasaresponsibility
Thehealthdepartmentcomesinonitsofarascesspoolsareconcerned
butthedistricthastoeliminateoequitobreedinghazards The

districtcanrequirethepeopletoclosethem Inourdistrictthe
matterisonlyreferredtothehealthdepartmentwhencitizensrefuse
tocovertheircesspools

MrGrayYouhavemesomewhatonthespot Mypolicymarnotbedefen
siblelegallybutwehaveanadministrativeproblemonourhands What

wouldhappenifweservednoticesBendel

MrBendel Ithinkwedbefounddead comenight Wehaveabout600
cesspoolsinourdivision TheCountyHealthDepartmentwilltakeno
action Sowesimplyoilthemaspartoftheroutine Itisntany
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particularhardship Iftheydidclosethemtheaverapecitizen
wouldonlyclosethempartially Icuostionwhetheryanyofthem
wouldclosethecospoolssufficientlytopreventricquitobreeding
UnlessafirstclnPPmosquitoproofjobisdone Iwouldrathernot

haveanythingoveraecsPpocl Itiseaeiertofindandtakeogreof
itwhentheydontcoveritup Theoneswehavetodipdownand
excavateinordertolocatearewherewehsvetrouble Iwouldmuch

ratherhavethemacccasible

AMember IspenttwoyegrsinFresnowhorethecesspoolswereclosed
Ifproperlyinspecteltheyarenohazard

Mr Gray Inanycaseweinourdistricthavethepropositionof
whetherwearegoingtostickourneekscutanddotheworkofthe
healthdepartment Ithinkthereisaprincipleinvolvedinthe
thin

MrBumller Underthelawitron11yisthedutyty oftheDistrict

toeliminrteallroacuitrnuisances isntit

MrGEy BythepowersconferredundertheCaliforniaacttheDistricts
nyt allneceQssryorproperstepsfartheextorminntionofmocs
quiteesandtheymaybatenuisances Ifqterduonoticethenuis

anceisnotabtedtheDistrictcanabatethenuinnceprceiblyby
properrecenstructien andchargethecosttothepropertyowner In

curdistrictwehavenottakenthattypeofaction ehventfelt

itnecessnryandbelieveitwouldnotbeadvisable Wefeelweget
betterresultstheotherway

MrCoburn Idonthappentoknowmuchaboutmosquitobreedingin
cosspeols ButIwouldliketoknowwhydifferentigrinciescoreinto
aterritoryandmakessurveyanddontlettheadjacentdistricts
knowanythingaboutit Wouldntitbeadvisablewhentheyworkin
adistricttonotifytheadjacentdistrictsthattheyarecoming
Possiblysomeofusnightbeofhelptotheminwhattheyaretrying
tode Someofuswouldbegladtohelpandbythismethodlearn
somethingMereourselves Itseemstooneitwouldbefeasibleand
advisable

MrRobinsonWehsvoafewminutesfordiscussionbeforeitistime
tos3iurnfordinner Aretherequestions

Fufiller HowtoxicisDDTtowriterfloss orDaphnia Weused

Tt erscrornddidntlotqnykillrntheDanhniabutIdlike
toho omethin rboutthgt

Mr i in IsawanarticletotheeffectthatDDTwnsverytoxic
77En endfinsllrwillkill

YrGrnyt PrinpthatuptoReeves Wouldyoubewillingeventomake
alittletriotoqngdjicentcounty

Mr Coburn Yes deareonly38smilesfromBakersfield WhenI

foundout bouttheHooperFoundstionworkthere Iwo9inFresno 150
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milesfromBakersfield TulareVisaliaandourselves restaide

District reuldliketohaveseentheresidualeoraYinwdemonstration

DrReeves IthinkwecouldhaveusedsomenenlikeCoburnandhis
eUipment Thcequipmentwehadtousewasntrsuchgood

MrGray Ifthesixhundredthousanddollarsroesthroughwewill
probablyhavebotterinformationandsupervision Maybethosethings
canbeironedout

MrRobinsonIsugjestwesendawiretotheGovernoraskinghimto
signthebill

irGray ImakeamotionthattheCaliforniaLosquitoControlAssoc
intienrequesttheGovernorbytelegramtosignAssemblyBill28
appropriatingsixhundredthousanddollarsformosquitocontrol

Themotionwasdulypassedbyunanimousvote

TheConferencethenadjournedtoreconveneat8pm

TheConferencereconvenedat8pmProfessorWBHertns
presiding

PrefHems 14ourboardofexports19fairlybubblingnvFrwith
perspicacity Iwillreadeachquestionwhichhasbeenpresentedand
assignthequestionstothenenbestqualifiedtoanswerthem

Questies IsDDTeffectiveagainsttormitos DrStewartwillplease
answer

DrStewart Iknowverylittleaboutit Iamonlydrawinguponmy
memorybutIhaveavagueideawhichperhapsDrFreeborncsncorrect
Experimentalworkdoneuponternitemtodatehnindicatedthtincer
tainshelteredconjitiensifimprepnntdinailitireasonablyeffec
tive Underbuildingsthesoileaturstionmethodiseffective

MrMurray ThermyhadscmcexperirlentnlworkdoneentheFlorida
coast ItworkedOI inbuildings Itwasusedinthebarracks

Thereisrloose sandysoilthere

Mrikendala IwanttomentionthemanofMarsoutfitsomefolks
thinkisnecessarytoy rwhenapplyingDDT Didtheywearitin
Floridaforinstance Inonelecturewearetoldtowearthewhole

protectiveequipmentandtheninanotherlecturewearegiventhe
impressionitisnotnecessary ndinthebulletinsentoutthe
PublicHealthServiceshowsapictureofamaninnMarssuitand
thenanotherpictureshowsworkbeingdonewithonlythesprayer
Cnelecturertellsmeallthisprotectionisnotnecessaryandanother
contendsitisabsolutelynecessary WhatamIgoingbackto
ashingtonwith WhatISright

IeuoationtheovercautionontheuseofDDTaftertheex
perienceoftheseinFurene Treyhavebeenusinggreatauantities
Someofthemdidwearsomethingeverthenose DDT appliedby
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meansofadusterbyopeningtheclethineandintroducingitiecon
siderablequantities xparentlytherewasnoilleffeeta Oneof

theofficerstoldmeWhenthereBAsobjectionhesimplyteekmemoof
itinthepalmofhishandhemayonlyhave onethroughthemotion
ofcourseandewallnwedittoshowthereweenoianper Ithoebeen

usedingreatquantiticewithoutanyilleffectsate11 DrStewart

pointedoutthatsofarestheueofdust10concernedthereisno
dangerbutwithoilAndothermaterialsitisanothermatter

DrStewart Evenifyouaredeelingwithameterialfarlesstoxic
thanDDTyoustillhavetobecareful Undermilitaryconditionsthey
weredealingwithacontrolledanddisciplinedgroup Ifsomething
wentbadthepublicwouldnothearanythingaboutit Butascivil

innsingovernmentwork ifyouuseDDTyouarefacedwiththere
sponsibilitytotakeallduoprecautions ThatIthinkisfundamental

Youhavetheveryrealresponsibilityofprotectingoratleastnot
harming

PsregardsDDTIannotgoingtoguaranteethateveryper
sonisgoingtodiewhousesitcereleselyorthateveryonewhogets
itonhisskininoilisgoingtobesick Howeverithasbeen
provedexperimentallythatinoilitisabsorbedthroughtheskinand
maybeabsorbedtoqtoxicdegree Ifapersonisjustgoingoutwith
asquirtgunandperhapshandleoneortworootsitisridiculousto
takealltheprecautionsbutifheisusingagroatdealheshould
protecthimselfwhilehespraybecausethereisaverydefinite
elementofianger

ThedustRhouldnotbeallowedtoremainupontheakinin
definitely ThereienorecordofdeathfromDOTdustbutifa

personhacanoilyskinendtheductisnotweehedoffwithina
reasonabletimeitmayhavesomehadeffect

WoalsoshouldguardourselvesnotjustageinetDDTbut
againstthesolvents anyofthemareeithertoxicorcanbeat
leastveryirritatingtotheskin Wemusttakeprecautionnot
onlyonourownacccuntbutwebeliealaoouremployeestoconsider
Wherewehaveemployeeshandlingitallthetimeweareresponsibleto
seethattheyunderstandtheyaredealingwithdangeroussubstances
whichmaybringunwantedresultsiftheydonottakeprecautions
whichhavebeenmadecleartothem Ifyoudonotgiveprotectionand
dowhatyoucantoseethattheprecautionsareobservedthenyou
areresponsibleifsomethinghappens Andifyoudonotstatepre
cautionstohouseholdersandtheysuffersomeilleffectsfromDDTer
itssolventsanddecidetotakethematterintocourtattheleast
youaregoingtobeembarrassedorannoyedandpossiblyfinedorheld
liablefordamages WeknowDDTistoxic Weknowtherearecertain

precautionswhichcanandshouldbetaken

ProfHerms Thenextquestionisasfollows

Duetion lhetisthetimeeffectofDDTonflies

Iwillaemipnthisquestiontofir Stewartalso
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DrStewart Ourworksofarhasnotbroughtoutanypartio4lar
fertheeineffectupondifferentspecieoffliesasthereqracveral
variablefactere IfDSTieirregularlydepositedineprayinpthere
maybeanappreciabletimefactorbeforetheflyinmovingaboutona
sprayedsurfacemakesnLethalcontact HoweverDDTiemuchPlower
initstoxicectionthanmanyofourcomininPecticidos Myimpres
sionisthataboutthreehoursitheaveragekillingtimeafterR
flycontactsarelidunlDDTaurfcc Thatiswhypyrethrumisadded
toDDTspacearaye suchnsaerosols togetnquickknockdownwhile
theDDTactuallykills noroslowly

Illsceilingsanddooranjwindowscreensshouldbesprayed
withDDTresidualsprayforflycontrol endofcoursethegarbage
eonattractsfliesanywhere

MrMondala Imstillnotsatisfiedaboutallthatcquipmcnt Did

Reevesmentakegallthoseprecautions

DrReeves WereadallthepublicationstellingwhatshouldbeBono
andthenIlaidin supplyofrespiratorsrubberglovesetcand
explainedtothementhedanger Iinsistedthatsofaraswewere
concernedtheyshouldwearthesethings InKernCountyinthemiddle
ofJunetkotemoerntureisaround110intheshaleandyoucanwell

imaginenrbndyworethething Theydidhowevertaketheprecau
tionofwaehinaoften Itinalmostunbearabletowearrubbergloves
withthetherrormeterat110 Severalofthemenwhohadcutsdidwear
theglovesuntilthecutshealed Putworksongenerallylustdontwant
towearthem Idontknowwhntwouldhappenifwemadeaniaaueof
it Iguessthesprayinglustwouldntgt ehadtheequip
mentmadeitavnilnbleepleinedituce andwhyandthenleftit
uptothen Ourpeenworeonlyworkingafewdnyaatntime The

programonlylastedovernfewdays

MrGray Ithinkwewillhavetousecommonsenseinthis Ifyou
usestraithtDieseloilinnspraycan someofitigboundtoget
spilledonyouonceinawhile Withknapsacksprayersitmaybe
spilleddownyourbackoccasionally Inhotweatherthismayresult
inablisteredskin causedbytheDieseloil

Youaronotgoinptobeabletopotworkmentowearmuch
protectiveecuipmentinthehotclimates Youaregoingtohaveto
takeintoconsiderationthetypeofexposure Ifmenareworking
outsidesprayingDDTmoreorlessbroadcastyoushouldtakethesame
precautionsaswhensprayingparisgreen Themenshouldworkfrom

thewindwardsideandcleanupthoroughlyafterwards hentheyare
workinginconfinedplaces suchalundergroundstreetvaultsstorm
ewersorinsideroomsmuchmorenvterialmaygotontheskinorbe
inhaled Ithinkitisnecessarytoprotectyourmenreasonablywell
undersuchconditions Idontthinkrespirators arenecessary We

areprovidingtransparenthoodsforourmen Thatpreventsnman
breathinganyRppreeiablenmrofthematerialunleseheisusingit
inaveryfinemist Insistthateveryranyouhaveworkingwiththe
materialtakesRpoolbathwithcormRndwaterattheendoftheday
WehaveprovidedbowerbathewithhotandcgldvterandtheTienare
requiredtocleanup WedothinnnrtltiforthePACofthedistrict
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itself iredontcareaboutheeng 1wsuitonourhnndd gutit

isalsofortheprotectionofourmen Wedontwanttheminiurriin

anyway yealsohavenodesiretobechargedheavycompensationin
surancerates Ithinkifyoutalktoyournenendexplaintothem
thedifficultiesthatmayoccurtheywillvoluntarilytakereasonable
precautions Thereisacmedangerthereandweneedtoexercise
reasonableoreoutiona

DrStewart Iquiteagreethatrespiratorsareonlynecessaryin
confinedquarters Ithinkthemenwouldbemorewillingtoprotect
themselvesiftheyuseDDTinoiloutofdoorsorinalargoquan
titiesiftheyunderstandthepossibledangers Ifweuseitin1Qrge

quantitiesandwithoutthoseprecautionswhichhivebeenmentioned
nextyearorthefollowingyearwemayhearatthisconference a

greatdualofgriefbecauseofthematerialbeingabsorbedthrough
theskin Wecannotaffordtoignorethismatter Ithasbeencare

fullydemonstratedbyverycompetentpeopleandwearetakingagreat
riskifweRioignoretheseprecautions IwouldliketoraskDr

flredleysideas HehashadagreatmanymenunderhimusingCDT
Howmanyhavebeenaffected Havethemenworntheequipment

DrBradley ehireteachingthemandweareprovidingthemwith
protectiveequipmentandtellingthemtheyshoulduseit wehave

thendischersedourresponsibility Iftheydonotuseitthatis
uptothem lecansayItoldYouso

Althoughthemendontwearequipmenttoanygreatextent
wehavenothadanygeriouacasesofinjury TherehasbeenAlittle

dermatitis WhatisgoingtoheppFnnextyearIdontknow Ifwe

providetheequipmentandtellthementowearitthatisaboutas
faraswecengo

DrFreeborn Insomeoftheplacaetheyjustcouldntworkwith
Fiersprayerswithoutprotection Theycouldntstayintherewith
outtheequipment Theyllwearitwhentheyknowtheyhaveto On

theotherhandwithahandsprayeraYvanwouldntpotenoughonhis
glassestohavetowipethem

Mr Stead efecantakeechapterfromourexperienceinthepublic
healthfieldinindustrialhygiene Ifeelwehaveacloselyparallel
situationinthequestionoflead Thatisatoxicmaterialandsois

DT Wemustmakeadistinctionbetreenwhatistoxicwhenintroduced
intothebodyandwhatisdangerous Leadisabsorbedthroughthe
skinandcanbeinhaledorswallowed

Theparticlesizeisimnortgntinrelationtoinhalation
Ifitisgreaterthanabout10micronstheparticleistoolargeto
enterintothelungsandgetintothebloodstream Weldersmayget
leadpoisoningandrivettersontheGoldenCate73ridrehadsome
troubleasaresultoftheeffectofredhotrivetsonredlead
paint

Ithastakenusagreatmanyyearstofindouttheconditions
underwhichleadcanbeusedwithreasonableaefetybutbymaking
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exactouantitivemrsaurementawenowknowwhatrrntectivemereures
arenecesoaryagainstlosdpoisoning WeshouldQlobeabletoget
perhspswithinAnotheryear fairlygoodinformationenthotexieity
ofDDTthough testeunderpracticalworkingconditionsma well
takemoretime utmanypeoplearecsfelyurineleadapeieoneus
materialtodayandwewillalsolearnhowtouse DSTsafely

Onepointshouldbeemphasisedandthstisthatthesolvents
forDOTarethemselvestoxic Tetrachlcroetbano carbontetrachloride
andothersolventsarepcisoncus endweneedtolearntousethem

safelyalso

Profkerns Itshouldberememberedthatinagricultureandinpest
controlworkwehaveusedpeisonouerllatcrielsformanyyears Thou
sands cftonsofcyanideareusedsnlevenloretonsofarsenical
compounds Yearsofexperiencehavetaughtushowtousethesevery
toxicmaterialssafely yecanalsolearntouseDSTsafely

question hatwouldbetheradiusofcontrolandtheflightranpeof
trefollowingmosauitoes ncphelesfreeberniCulextrrsolis

DrFreborn Theflightrsnpeofamoscuitoisarsndomflight I

dontthinkyoucangeAmosquitostartsoutwithafixedidrlbeis
rein fourrilea HostartsoutAndflieanerhanshalfamile The

nextnirhtbomsypinthesemendirectionerhemaydoubleback t
theon ofseveralIaITrhemyendupwhereheetertedfrom Ormaybe
hewillbefourmilesfromthegtartinc pint Ifyouwantapractical
answersofarsscentrcl isconcernedyouwillmetperfectcontrolIf
youkillallofthemwithinnmileoramileandAhalffromthePlace
youaretryingtoprotect Howeverthisstatementhsgnoapplication
tothespringAndautumndispersalsofAnovholcgfreeborni Theystart
outinthespringoftheyar ithnlenyofner LetPrthrAmount
beginstodecrelasillsotheyconcentrate Inthefalltheirbreeding
isoverandtheyrealizetheyareconcentrsted andalcnpaboutept
eriberorOctoberorevenearliertheystartflvinraainwithoutsny
limitationastohowfortheywillflyperhapsnsmuchss27miles

Question Deesthewindmakemuchdifference

DrFreeborn NotwithAnopheles Sankfeelthattheyfellowthe
wind Rushusedtosaythenorthwindcrotedavacuum

ProfHerms Alainyouspyadequateorpracticalcontrol Thatisa
veryimportantangleforallofus

Or 71eeves odontknowabouttheflightraneeofCulextarselis
rehsventbeeninasituationwherewecouldtraceteam nourstudy
andsofornobodyhasmadeexp3rimentswithstainedspecimens I

weulintwanttosetsnylmite

DrFreeborn Youcanalwaysfindsemotarsalisbreedingwithin a

veryshortiiatencorfwhereyoufindtheadults

MrGray Theflightrandoftedesdorsslisrangesintherpionof
nuor25miles Ifyoum117771711longdistzncotrflv1er
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squamigexfliesover40wilesandsomethinkintheregionof60 My
ownimpressionisthattheflightraneeisabout20to25mi1refor
dorsalisandupto40forscuamipor Pedessauamigerwouldtakeabout
threeweeksfora40milefliht

Mr Menefee Oociethatapplytotheealtmarshvariety

Mrtrey Yes

MrRobinson Myexperiencewouldbethatfreshwaterdorsalisand
niprornacculuscanbefairlywellcontrolledforthsywillstayprac
t3callywitieinthefieldfromweichtheybreed Iftheyoverproduce
inthatfieldtheywillHoveoff enrchforfoodmakesthemmove

threeorfourmileflightWouldbenaturalfordorsalisinthe
valleyandgenerallyelsewhere Forvexansitwouldbealittlermor

PrefHemsTheflightrangevariesgreatlyaccordingtospecies
Thetimeofyearandalsolocalconditionsplay animportantpart

Mrray Generallyspeakingmostofourdomesticmosquitoestravel
somethinelikeafewhundredyardsfromwheretheybreedifthefood
supplyisthere 11ofthemmostlikelytravelasfarasnecessary
inor4crtogetfood

Mr Peters veerticklirsituationdevelopedinthePseramento
area IsallwellandgoodtoGay1mile or1ermiloafor34of
theyear Butwhatabouttheother14oftheyear Sunpoe1ru you
werethemoninSacramento whatwouldroue17then

OrFreeborn Thereisnopointintryingtocontrolrmoscuitoeewhen
u7rennoTtherm ConsidertheSsoramentoVel1eyarea

Breedingoccursallupenddowntrovalleyyeteomoareneneedno
controlworkatall TherecinberodcontrolinSacramentofrom
March10toeupust34th butforepteiiberandOctoberandthebig
flightinFebruary therewouldbenoguaranteeat111

Pp Ferns Whatcanyouassurethemwithreferencetomalaria

Raley Ihvohadsomeexperienceinafroebornidistrict We
creasedourcontrolroughly2imilesinthecontrolarea alestill

foundthatduringthewintermonthswewerebadlybotheredwithfree
borni soinsettinrrupourdistrictwewentasforas1era1and
naturalboundarieswouldallow Wewonttothecountylineinboth
counties Apparentlythesemosquitoestravelmanymiles

DrFreeborn freeborniwhenitmigratesisarandommigra
tor Phnut1probablysucceAstrairhtoningouttheirtraveland
goingYea1famileinanight In4rirhtstheywillhavepone2miles
onthisbasis Butprobablyonlyabout1gwilldothis Someofthem
arerroingtogotintothodistrict Ifyouhave100010willget
intothedistrict Themoreyouhaveofhreodingconcentrationonthe
edgeofthedistrictthemorearegoingtofretinuntiltheyrotto
wheretheyarearealpost bigconcentrationontheboundarymoans
theypcfurther Thehirrrrerconcentrationontheboundary youhavethe
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treaterthenumberthatwillrnfurtherthanamilewillbe Then
70uwillhavetorofurtherthanamilestecontroltherm

ProfBerms Ifthenewlawispassel itwillbenoeibletocofur
therincontrolwork

question fillthecontrolofMoouitobreedincinthelarvalstare
e11intoadultmosquitoesinalocalareawithintwoweeksunder
sverrcconditions

PrefHerms Thisquestionpertainstothelengthoflifeofthe
mosquito DrFreebornsupposingyoutakethequestion

nrFreeborn Agreetdealdependsonclimaticconditions Fiiphtem
peratureaandlowhumiditymoanzshortlifespanforthenosouito
Theywontlivetoomanylays Butsomespeciesconliveallwinter
andthesnowmcsciteesaboutaMonth Weusedtosaywewouldgive
ourselvesamonthforcentralresults

Vr Robinson abouttenortwelveyearsamonesuperintendentsaid
henlwnvstellpeoplethatitwouldtaketwoweeksbeforetheworkof
thedistrictwouldbecomereallyeffectiveandhehagneverMiler
vet Hekneethatwhentheyhadafliphtofmosquitoesitwnudlast
lustabouttwoweekP

Prof Eerrs Ocenslonallyitwasnecessaryformetopnnutintothe
stateandWhensomeladywouldseemeshewouldtellmehowgladthey
wereIwasbackeecausetherrosauitocshadbeenjustterriblewhileT
vasawatbutthatnowtheyhadcompletelymono Theflightwasover

IhadntloneathineaboutitThisrusineseofeuaranteeinpr
certainlengthoftimeinwhichthetroublewillbeclearedupcan
bedangerous Undercertainconditionsyoumayexpectnconsiderable
reductioninacertointimebutroucantjustgeneralize

grGry Myveryexcellentsecretaryreceiveseveryyearanumberof
creepantsof localbreeinv Shetollsthemwhentheycallthst
someonewillbeouttotakecareofthesituationforthemandthanks
thereforlettingusknow Shealsotellsthemtokindlyletusknow
iftheyarestilltroubledafterafewdaystophoneusleainif
there notadecidedimprovementbysayernextWednesdayorThursday
Wefigurethatinaboutfourdaysafterthemenhavebeenoutthere
shouldbeadefiniteimprovementandinsomecasesnomoremosquitoes
atall Ifthereisnoimprovementinthatlengthoftimewefigure
thatthouehwemyhvefoundaplacewherethenosquitneswerebreed
ingorevenseveralplacesthereis someotherplacenotyetlocated

TrRobinsonInourexperiencedowninthevalleywedothesame
thimPerdiaydoes Wetelltherethatifthemosquitoesarestill
badthenextweaktobesureandletusknow Assrulethereisa
differenceinthreeorfourdaysandthentheydisappearaltogether

Question hatabutfoodforfish nmbusia

MrGray Ifthnoisnonturalveretationinthewaterplants
should obtainelandplantedinthebreeinrpond Itiswellto



plantserepreen a1rcnlnointheion Ifitinnnrtificil
pond itt vsugllyneonrytofndthfishatfirstuntilplane
andvegetationbecomeeptablinhed Dogbiscuithrorrninto
piecesisFood TehaveusedFrikios Fihwillalsoeattale
breadbuttisisdeficientinprotein Therere everallarge
pondsatrisrion7nJosewhichwehelvetheprivilegeofusingfor
Garbusibreeding IntheQur7orwehnvetocleanouttheexcemive
growthsofnlraeandaquaticvegetation Ifyouhnveanatural
frcwthsuchaswehavethereyoudonotneedtofeedthefishat
111 Ifyouhavelameconcretebasinsortankssimplyplantsome
aquaticplantsandwithinacotrparrtivelyshortspaceoftimethere
willbeenoughnaturalalgaesothatnootherfeedingwillbe
necessary

ProfBerra Ihavefounditunnecessarytofeedthefish Ifonce

estalnlishedyearinandyearouttheywillmaintainapopulation
adustcdtotheavailablenaturalfoodsupply

uostirn HowlonrwillDOTboeffectiveontheinsidewallsof
cirrigationpines

YrRobinsonIhaventusesitinpipelinos

Gray rhavoroodresultsforatleastthreemonthsonconcrete
vnu1tcbutwedonthavethefluctuations inwagerlevelswelch
occurinri4crsonconcretenineliars

Question relighttransofnyvrluoinnwo11orranizednrrrrnm
AsowFatisthevalue

DrEradley The areextremelyvaluabletogiveanindexandfar
comparisonfrompennontopennon Theyarer ofsouremuchmore
indicativeinSC77epincemthaninothers Inonelocalitywehad
quiteafewouttomeasurethe densityofqudrimnculatus

Weonlytrotoneortwoormnybothreequadspernight Our

sallcatchdidntmeantheywerenottherebutonlythattheywere
notcomingtothetraps Forpostindsouitoeslighttrapsarooften
cfgreatvalueinobtainingnnindexnndin nkingcomparisons

Profberms Thelightreactionvnriostothespecies eknowvery
littleaboutthosereactionsbutweknowthereisagreatdifference
betweenspeciesandlighttrapsdoservoRsanindex

uctiont Whichisbesttoorganizeforcontrol PPestControlor
TosryuitobateTentDistrict

sereTram IwouldsaytataMosquitoAbatementDistrictisbestfrom
thestandpointthatVou rarefreefromanyinterferencebytheBeardof
upervisorsinregardtothoamountofmoneyYoulevyprovidedyou

atavwithinthe limitsetbylaw 15inormallybutitmaybeas
muchas40withthenermlayienofthrbardofSupervisors Thenest

abatementlawsttenthatthePupervisorsshalllevyRtaxsufficient
toraisetheamountofToneynecesnaryforcontrol Themrsouito

abatementpctnaysthattheBorardofrupervi9ersshalllevyntax



sufficienttoraieetheamount
TrusteeoftheDistrict This

hasahostileBoerofSupervie
wouldsaythatthemoeeuitoAbe
fieldbutinpracticethere is

Themosquitoabatementlawistobefoundin Sections2200

to238oftheHealthandAfetyCode Thelowgoverningpestabate
mentdistrictsisinSections2800to2922

mosquitoabatementdistrictsaregovernedby aboardof

trustees Thecitycouncilofeachcityincluded inthedistrict

appointsamember Theboardofsupervisorsappointsatleastone
membertorepresentthecountyatlarge Abeardoftrusteesmust

consistofatleastfivemembers Itistheresponsibilityofthis
boardoftrusteestodeterminethepolicyof thedistrictemploythe

personnelpreparethebudget andcontrolthefinances Pestabate

mentdistrictshavepracticallythesamepowers asmosquitoabatement
4istrictsbutareatadisadvantagefinancially iftheyhappentohave
anunfriendlyboardofsupervisors Theboardofsupervisorscanif
treysodesirecuttheappropriationforapestcontrol districtto

practicallynothing

uotionUnderthenewlawwhatisthebentprocedure trfellowin

settingupanewcountywidedistrict Hewlongwillittakebefore
edistrictcanbeorganizedandsetinoperation

MrGra IftheBoardofSupervisorswillinitiatetroceedinpebya
resol publicationandhearing itehouldnottakemorethan

approximatelyn monthtoorennizeanewdistrictnowthattheDistrict
Investigetione ctiselirmineted Ifprocoeding4areinitiatedbya
petitionoftheelectorateIdoubtthata distractconbeorganized
underabouttwomenthe timeevenwithnoopposition Youwillfind

itisgoingtotakequiteelittletimetoperauedepeople thata

districtisneceeearyandshouldbeformed Youwontgettheme

thingsoverunlessyouhavepreparedthemind ofthepeople Insome

easesyouwillfindithastakenseveralyears ofec1ucmtiontogetto

whereyoucanorenize

AMember

Question

73

ofmoneycertifiedbytheBoeriof
imanapprecieblodifferenceifone

era zsidofromthindifferenceI
torrentactiemorespecificinits
nettoomuchactualdifference

Iknowonedistrictwhereittookseventeenyears

GoesDDThaveanaccumulativepoisoningeffectonlive

DrStewart Inoil itisabsorbedthroughtheskinandapparently
isaccumulative Itissecretedinthemilkofanimals Itisvery

difficulttointerprettheinformationnowavailable PerhapsDOTis

similartoleadinitspoisonouseffects Leadisstoredupwithout

apparentharmuntilitreachesatoxiclevel lhetherthestorageof

DTi4comparableinnotyetknown Thosemostconcernedwiththis

problemareconnectedwiththedepartmentofagriculture andtheyare
usingcautionandyetgreatercaution

Mr xorgse Therehasbeendomework oneonthatby44eil Fedef

initelyclaimsthereisanaccumulation
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Queetion Flowlone will1Tbeeffectiveonvegetationalong
irrigationcanals

MrRobinson Itisdifficulttodeterinethelaetinreffectif
any PoaalblytheuseofDDTnabledustokothreedayslongerthan
withstraightdieseloil Incloverfieldswhichareirrigatedevery
8to12daywefoundthatwithDDTwecouldskipeveryother
spraying

Themeetingthenadjourned

Themeetingreconvenedat915amTuesdayFebruary26
1946 PresidentRobinsonpresiding

MrRobinson Thefirstpapertodayisconcernedwiththespecial
Eratninrcourseconducte1attheUniversityofCaliforniainDecember
1944 ItwillbepresentedbyHaroldGray

THESPCLTRAINIrCOURSEONCONTROLOF
MeuITCESNDHOQQUITrTTNSMITTEDISATTS

GIVENTTYrTTNIVrrITYOFCJIFONIA

CEMRE 1944

y
HsrolFGrayLecturerinPublicHealth

choolofPublicFealth
UniversityofCalifornia

DuringtheperiodDecember4161944thegeboolofPublic
HealthattheUniversityofCalifornia incooreretionwiththeDiv

isionofEntomologyantParaaitoloy Collegeofrrriculture conduc

tedanintensivshortcourseofinstructiononthecontrolofmosqui
toesandmosquitotrgnemittedieeaos Twentyfournon cominc from

mosquitoabatementdistrictsan fromvariouhealthdepartments
attendedthecourse TwentytwrworefromCalforniawithoneeach
fromWashingtonsndUtah Fifteenwereemployedbymosquitoabatement
districtseightbystatehealthdepartmentsandonebyacityhealth
department Twentytworeceivedcertificatesofsatisfactoryattendance
whiletwofailed

TheteachingstaffwasobtainedfromtheUniversityfaculty
theStateDepartmentofPublic ealththeHooperFoundationfor
MedicalResearchandvariousotheragencies

Instructionwasgroupedunderfourmainheadings
1AdministrationandLanaorient 18hours 2EntomologyandPara
sitology 25hoursnineofwhichwereinthelaboratory 3Mosquito
transmittedDiseases6hours 4TechniquesofControl 46hours In

additiontothelaboratoryworktheinstructionconsistedoflectures
demonstrationsseminarsandnotionpictures

Ourexperiencewiththiscourseindicatedthatitwastoo
intensiveandtoshortforthebestresultsandweareoftheopinion
thatifeuchacourseshouldberivenagainitshouldbeeitherexpanded
toatleastafourweeks coursewithampletimefordirectedreading
andstudyplusseveraldaysoffiolddemonstrationsorifitis
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impracticableforsomeofthedistrictsn1hgltledepart7ontetocarry
thecostofamonthsenlaryanlexpensesofenemployee thenpos
siblygcoursecouldbeworkedoutwhereinlirectedstudycouldbe
carriedonbyextensionduringgpreliminarytwomonthsperiod fol

lowedbytwoweeksintrmureltrainineettheUniversity

AtthepresenttimeteenyintheUniversityfacultiesareso
fedupwiththenumeroueshort intensivespecializedcourses
requiredprimarilyformilitarypurnoeesduringthewarorforemer
gencycivilianpurposes thatitseemsimprobablethatanymoreshort
courseswillbeconsideredfavorably oventhoughanappreciable
demandforcertaintypesofshortcoursesmaycontinue

Howeverthereislittlequeetionbutthatthereisaneed
forsomeformofspecialtrainingformosquitocontrolworkersand
ooeeiblythieItsociationmightdowelltosetupacommitteetostudy
thomatterandreporttheirfinlingsandrecommendationsaftercon
ferenceswitheducationalauthoritiesandofficialagencies It

mightalsobeavvilabletoconsiderthematterofsometypeofstate
regulationofmoscuitocontrolpersonnelwithqualificationsand
examinationspossiblyalongthelinerecentlytakenbytheLegislature
incertifyingganitariansinhealthdepartments

Possiblyitistimethatwe utraisedtheeducationand
technicaltrainingessentialtothesueceesfulconductofmosouito
controlworkandthenexploredthemeansbywhichsuchtrainingat
leastmaybomadeavailabletothosewroreouireit

InNewJerseyacoursewasgivenfromFebruary24toApril
281945eachSaturdayafternoon Thetotaltimeoonrietedof27
hourslecontreetedwiththe95hourstotaltimeintheCalifornia
course

Mr Robinson Thenextpper bymyself

PCSCTITCLEGISLATION
P

rChesterobinson

Superintendent
EastSideMosquitobateementDistrict

TheCa13forniaLegislatureatthe56thFirstExtraordinary
SessionhasjustpassedthefollowingbillsAB27LB28and
SR 61

AB27hesbeensignedbytheGovernorandcontainsthe
followingprovisions Nodistrictformedorproposedtobeformed
underthischaptershallbesubjecttoanyoftheprovisionsofthe
nietrictInvestigationotof1933 Thissectionshallremainin
effectuntiltheninetyfirstdayafterfinaladjournmentofthe
FiftyseventhRegular7csionoftheLegislatureandthereaftershall
beofnoforceoreffect Thisactisherebydeclaredtobeanur
gencymoaquronece9egr77fortheimmediatepreservationofpublicpeace
healthorsafetywithinthemeanineofsection1of iticle4ofthe
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Constitutionandshallthereforeeointotemediateeffect atte

mentofthefactsconstitutingnuchneceemitr10Afn1lown Tere

haveenteredendarecontinuingtrenterthetotemanypereonewhohave
beeninfectelwithAndarecarriersofnoeeuitcborned1eemoe Un1e

immediateandeffectivemeasuresaretakenforthecontrolendeuppreee
lionofmocouitoesserioueepidemicofmosquitobornedieenseswill
occur Theoreanizetionofadditionalrnoouttoabatementdistricts
totakesuchmeasuresisurgentbuttheproceduresnowrequiredunder
theDistrictInvestigationActof1933arebothcoetlyandtimecon
suming Fortheimmediateprotectionofthepublichealthitisnec
essarythatthisactmakingtheDistrictInvestigationtactof 1933

inapplicabletomosquitoabatementdistrictstakeeffectimmediately
IB 28containsthefollowingprovisions TheDepartment

ofPublichealthshellmakethenecessarystudiesanddemonstrations
todeterminetheareasoftheMatewhichhaveahighproportionof
eoscuitobornediseasesincludingbutnotlimitedtomalariaand
encephalitis Thedepartmentisherebyauthorizedtoenterintocoop
erativeagreementswithanylocaldistrictorotherpublicagency
engagedintheworkofcontrollingmosquitoesinsuchareasunderterms
conditionsandspecificationsastheStateBoardofPublicHealthmay
proscribe Suchagreementsmayprovideforfinancialassistanceon
behalfoftheStateandforthedoingofalloranyportionofthe
neceeeerywork1yeitherofthecontractingpartiesexceptthatin
noeventShallthedepartmentagreethattheStatescooperationshall
exceed50percentofthetotalcostofanyacceptableplan Sec 2

Thesumofsixhundredthoueenedollar 0600004isherebyapprop
riatedoutofanymoneyintheStetstreasurynototherwieapprop
riatedtthoDepartmentnfPublicieelthtoheusedfarthepurennes
oft1iieitduringtheNinetyseventhnNinetyeightPieceYeern
Notmorethanteehunthoueene lo11er 200000oftheamount
appropriatedbythispctchnil usedbytheDepartmentofPublic
Healthfcrleakingtheneceeeerystudioenddemonstrationeendadmin
isterinethisact Sec3 Thinactisherebydeclaredtobean
urgencymeasurenecosearyfortheimmiediatepreservationofthepublic
peacehealthorsafetywithinthenieeningofSection1ofPrticle4
oftheConstitutionandshallthereforeeointoimmedieteeffect A

statementofthefactsconstitutingsuchneceleityisasinAB27

Iwas justintcuclwiththeGovernorofficebyphoneand
althoughweanticipatethattheGovernorwillsignthebillaspassed
hehasnotandwillnotsignanybillcontainingappropriationsuntil
theyareallinaniheascertainstheamountofmoneyavailableand
whichbillswillhavetoreceiveacutinappropriations Itispos
Biblethatbytheendofthis Conferencewemayhavethisinformation

SB 61isallfiledreadyforthegovernorssignatureand
alsocarriesanemergencyclausewhichmakesiteffectiveimmediately
uponthegovernorssignaturepndasthereisnoobjectionsoreontro
verevonthis11i11 Ibelievethatwearesafeinassumingthatthe
Governorwillglenthinbillinthenetfewday S 61provides
thatMoaauitobetementhietrictsmayreieetheirtaxlimitptionabove
154perhundredontheageeeeeetvaluationwiththeapprovalofthe
BoardofSupervieereofthecountyorcountieeinwhichthedietrict
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operteathemaximumbeing40

Specialmentionehou1beriventoDrHalversonnirector
ofPublicHealthwhosofavorablypraente1thearguemontainfavor
of4B27and28 SpecialmentionheauldnlaobegiventoEdReinke
StateBureauofanitaryEnrineerinwArthurGelbSuperintendentof
DrMorris ogauitoAbatementDiatrictandtothelateRobPirieof
kreanoMoaauitoAbatementDitrictwhowereonhandifithadbeen
necessarytopresentadditionalfactstothetgeriiblyWaveandMeans
Committee IwishtothankSuperintendentandmembersoftheirboards
fortheworktheydidincontactingtheirsenatorsandassemblymen
ThispreliminaryworkIfirmlybelievemadeitpossiblefortheeasy
sailingwehadinthevariouscommitteehearings Iwouldsurgest
thatSuperintendentsandboardmemberswritetheirsenatorsand
assemblymenthankingthemfortheassistancetheygaveinpassing
thesebills

MrRobinson Itwillbeanatterofinteresttoyoutohearthat
the1eisleturehasappointeeacommitteetooverhaulcompletelythe
DistrictsInvestigationAotandreportitsrecommendationstothe
1948session

IwillnowaskDrWCReevesoftheFooperFoundation
forMedicalResearchtopreside

rReaves UptothismomentIhavebeenthoroughlyeniovinpthis
meetlnr IampledhoweverthatIlenothsvetoriveanextempor
aneou9talk

DrHalversontheStateDirectorofPublicYealthwasto
havepresentedapaperontheoutlookformosquitoborneliaeaae
controlinCalifornia Byagreementhoweverthipaperwillbe
presentedbyPrankStead

THEGUTLCCY ORYCcGUITOBORNErIC ECONTrOI
INCALIFORNIA

By
FrankxSteadBSMS

ChiefDivofEnvironmentalFaniation
Calif StateDept ofPublicHealth

Therearetwomosquitoborndiseasesthatoccupyaplaceof
importanceinCaliforniatolaytheyareofcourseMalariaandVirus
rncephalitis Fromapublichealthpointofviewweareinterestedin
thefieldofmosquitocontrolinthisStateonlyinsofarasitrelates
tothesetwodiseasesortoothermosquitobornediseasesthatmay
appearinthefuture Itisimportantthatwekeepthispointalways
inmindbecauseitisthecriteriononwhichthewholematterof
cooperationbetweenpublichealthagenciesandmosquitocontrol
districtshinges

Beforewecansuccessfullycontrolamosquitobornedisease
stbainpossessionofbasicinformationenablinguatoanswer

fourquestions
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1 Howisthediressetrransr7ittedtomen

2 Hewisthe 9iacsPekeptAliveinendemicareas

3 rtsretoeprincipalvectors

4 Moresretlicendemicamyl

Letusbrieflyreviewthepresentstateofourknowledgeof
thetwodiseasesinquestionwithrespecttotherefourquestions

Firsthowisthediseasetranseitteitoman Malariais

trensmitte1frommantomosquitotoroanwithnoknownexceptions
Thereisthereforeonlyasingle straightchaintobecutandit
maybecutatanyofseveralprints VirusEncephalitisontheother
hand isthouhttobetransmittedprimarilyfrombirdtomosquitoto
birdwithman sandhorse inthecaseofWesternEquinetypebeing
infectedbythebiteofamosquitowhichhasbecomeinfectedbybiting
abird

Thesecondquestionwas howisthediseasekeptalivein
endemicareas InalariatheonlyrJservoirofinfectionismanso
bothinfectedmenandthevectormosquitoareneededtokeeptheen
demicfirealive ForVirusEncephalitisrntheotherhand the
nreceneeofinfectedmenhasnorelationtotheendemicpersistenceof
thediseaseinantires ifourpresentinferrtationitcorrect What

isneedelitsninfectedbirdpopulationandthevectorneseuitr
Otheronvironmente fsctorr uchasmoantemperatureare ofcourse
ofimnortgnceforbothdiseases

Thequestionatotheprincipalvectorsforeachdiseasecan
beansweredwithconsiderablessureneeintheceseofIdalaritbutonly
provisionallyforVirusFneephalitir nophelocfreebernihocbeen
hewntobethechiefW1riacarrierinthisPtate ctudieebythe
HooperFoundationinKernCountyshowthstCulextarrslichasbyfar
thehighestinfectionrateforVirus7ncephslitiroftllthertoeouitoes
tester Severalotherspecierhoweverincluding ederdorsalis
Culisetainornotssodanophelesfreebornihavealsobeenfoundinfected
anditwoullbeunwiseatthistimetooverlookthepossibilitiesof
theseotherspecies

Thelastquostionwas wherearetheendemicareas Studies

byProfessorFerm2andrecordsoftheStateDepartmentofPublicEealth
clearlyshowthatintheyearsprecedinF 1920Malariawasgenerally
prevalenttirouphoutthegroatcentralvalleyofCaliforniaextending
fromShastaCountyonthenorthtoKartCountyonthesouth Inthe

fiveyearsfollowing 1920asaresultofmosquitocontrolandother
factorstheincidenceofMalariaaemeasuredbyreportedhumancases
proppedsteadilydownwardfrorahighofover1000casesin1919to
lessthan100in1925 Thereportedhurlancaseincidencehasremained
ataboutthe1925levelsincethattimewiththeexceptionofanupward
resurgencewithsubsequentfadingbetweentheyearsof1935and1940
Thegeographicaldistributionofthesecasesisimpossibletodefine
withexactneeasinceourrecordsshowwherethecases liveandthisnay
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notbewherethoyacquiredtheinfection Ingeneralhoweverthe
northernhalfofthecentralvalleymaybeconsideredasourboat
estimateofthepresentMalariaendemicarea Itisapparentto411
thatthereturnofinfectedveteransinconsiderablenumberstoaroae
inhabitedbythevectormosquitoesmaychangethispicture

Itisanextremelyquestionableprcticetoattemptto
lefinetheEncephalitisendemicareasonthebasisofreportedhuman
casesforseveralreasons Diagnosisofthediseaseisprobably
sniaA50ofthetimeandasinMalariatheplacewhereinfection
isacquiredisveryoftennotthehome thatismoresirrnificantis
thefactthathumansarenotthereservoirofinfection Incidenceof
horsecasesofEncephalitiswouldbeamuchTorereliableruidesince
horseqtravellessthanmenbuthereagainwearesteppedbecause
thereportingofhorseOweshnanotbeencnrricdoutinanysystem
aticmancer Ifhoweveras anmathecasewearoforcedforthe
presenttomakeouratiaateoflocationofendemicareasof ncenh

alitinonthebamieofreportedhumancaseswefindthtforthe
threeyears 1943to1945inclusive thetotalreportedcasesin
thefifteencountiesofhighesttotalincidenceareacshowninthe
followingtable

HumanEncephalitis 1943to1945Incl

Order County Humanuses

I Kern 140
2 xresrho 94
3 molars 55
4 Yolo 28
5 Sacrwento 27
6 SanJoaquin 27
7 Iings 23
8 f1a 23
9 Los ngeies 14
10 Stanislaus 12
11 Madera 9
12 Yuba
13 Soigne 8
14 cutter 7
15 ContraCosta 7

Ifweexnrinethesefigureinlirhtofpopulationinthe
severalcountiesinquestionweP30thatthornaretwoapparentfoci
ofEncephaliti4 inCaliforniatodayonearea nnartaofFernTulare
FresnoandXinrscountiosandoneinranJonaun Sacramento andparts
ofYolrandSutterCounties Itshouldbereemphaizedthattheseareas
arenothingmorethancurbeatFuessattheprogenttime Itshould
alsobenotedhowever thntthenortherlyoftheetwoare is

jointlzaYlrriasndarea

Itbecomesapparentfromthisbriefdiscussionthatwhereas
weprobablyhaveenoughknowledgeofthesetwodiseasestcmakeastart
oncontrolthisyearthatcontrolcannotbecompleteandinfactmay
besomuchablind attackastobeoflittlevalueunlessweatonce

fillinthemanygapsincurfundamentalknowledgerelatingtothese
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twodiseasesinCalifornia Itisalmostaxiomaticthereforethat
anynroeranforthecontrolofthesediseasesmustbetwofold feet

findieanddirectfieldcontrolwork

Wepassnowfromaconsiderationofbasicprinciplestotheir
applicationintheproFranimmediatelyimpendinginthisStateifthe
anorooriationbillAB28recentlypassedbytheassemblyandenate
receivestheGovernorssignatureandbecomesalaw

Theresronihilityforcarryin7outthptpreeramrestewith
thetateDeportmentofPublichealthguttheactuslcontrolworkin
thefieldmustbedonebylocalseencesRuchamYeaouitorbnterrent
DistrictsandCountyHealthDenrtrents Plansforthishreetrehave

beenbuiltupasaresultofn seriesofconferencePithrenrApen
tativesofagencieshevinpaninterestinthisproblen 7riefly
statedthenrorramisintwoparts esfollows

I Fundamentalctudiece1eadinrtoabettorknowledre
ofthediepResinquestionandthelocationof
theirendemicaresintheState

II Directcontrolinthefieldbylocalagenciesof
theimportantnreequitovectors thiscontroltobe

partlyfinsncedbysubventionsallocatedbythe
StateDepartmentofPublicjlealth

Thescientificstudieswillbeoffiveseparatetypes

a asicbiolFicalresearch Thisactivitywillbe
carriedoutinatestareaundertheauspicesof
theBeeperFeun1ationandwillfollowupthework
dinebythataroncyinnernCountyin15

b Astatewidemosquitosurvey Thisprojectwhich
tobeofvaluemustextendoverseveralyears ig

forthepurposeofdeterrininpthedensityofim
pertantspeciesofrsctuitrvectorsandtheirin
fecteirateindifferentpartsofthestag

c AStat wiebloodserssurvey Thispreect
whichwillreferonlytoencephalitis isfor

thepurooecoflocstingtheinfectedbirdreser
voirsanddctermininrnims1infectionrates
CcueledwiththeresultsofthemosquitoPurvey
itshouldenableus todefinetheareaswhere
thegreatestproblemsexist

d completeinvestigationofallknownhumanand
anirraicasesofEncephalitis

e Ademonstrationandstudyprojectinanareaendemic
tobothMalariaandEncephalitis Thisproject
willincludestudiesofthehabitsofthevector
mosquitoesandtheeffectsofvariousmethodsof
control
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Itwillbethecxoerimentalerasforthetrialanddevelop
wentofmosquitocontrolmetodWhichwillbeuedbythelocal
agenciesintheirworkundersubventionagreement

Thedirectcontrolworkbylocalagenciesmustofcourse
besubjecttocertaintermsandagreements Itisplannedtodevelop
suchspecificationsandtermswiththeaidofanadvisory committee

representingmosquitodistrictslocalhealthdepartments andscien

tificagencies Thisworkhasnotyetbeendoneanditisimpossible
topresentthedetailsatthistie Therequirementsandspecifi
cationswillhoweverbebasedontheconsiderationspresented in

thofirstpartofthisdiscussionandwillbeofthefollowingnature

a Beforeasubventioncanbegranteditmustfirst
beestablishedthattheareatobecontrolledis
anareaofMalariaorTncephalitisthreat

b Theagencyapplyingmustagreetomatchallfunds
receivedonsubventionane non theentireamount

intheareadefinedintheagreement

c Theapplyinraroncvmustagreetonerformthe
diseaaecontrolworkinconformitywithmethods
tobeoutlinedbythertateDepartmentofPublic
health

9 Theapplyingagencymustemploypersonneltreine1
andekilledinthefieldofmosquitocentre

Solittletimeremainsbeforethestartofthe1946mosquito
seasonthatweknowitwillnotbepcssiblctocoveralltheendemic
areasoftheStatethisyearwithintensivecontrolprograms Many
suchareaswillnotbedefineduntilthefactfindingstudiesarewell
underway Insomealreadyknownareasnomosquitoabatementdistricte
existanditmaynotbepossibleatoncetodevelopacontrolprogram
throughthelocalhealthdepartment Itishopedhoweverthatboth
thedistrictsandthelocalhealthdepartmentswillenterwholeheart
edlyandunderstandinglyintothiscooperativeprogramandthereby
demonstratethatindependentlocalagenciescanvoluntarilyjoinforces
undertheleadershipofaStatedepartmenttosuccessfullyattacka
commonproblem

Forourpartwewillundertaketominimizetheredtapeand
deistwhicharoftenareassociatedwithsolargeaprojectandatthe
earliestpossiblemomentafterthesirningofthehillplaceinthe
handsofeverymosquitoabatementdistrictandcountyhealthdepartment
therulesandspecificationsprtaininetosubventions Mayweassure

youthatin3rawineuntheserulesandspecificationwewilllean
heavilyontheadviceoftheadvisorygroupwithadequaterenresentation
fromthedistrictsthemselvesan thatthisgroupwillassistuain
reviewingtheapplicationsforsubventionfunlm

rReeves d1 uingMr toadeparer Iwillpreceptmy

ownandthenthetwopaperacanbediccuseed



TheprogramaofmostmosauitoAbatementdietrictcinthis
StatehavetoagreatextentbeenlirectodagainstAerieandnonholes
mosquitoes Thisieanesaentialproeramandruet6tortce
amajorproportionofyourattention however duringtheNastfive
years ithasbecomeapparentthat amosquitoCulextarsaliswhich
hasheretoforebeenconsideredapestmosquitoctrelativolirminor
importancemustnowbelookeduponasaspeciesdeservingmajorcon
sideration Itisnowknowntobeanimportantvectorofagroupof
diseasesofgranandhorseknownastheencephalitides ormorecome

monlysleepingsicknessorbrainfever InKernCountyCalifornia
Culextarsalishasbeenfoundinfected58timeswithiesternequine
typeencephalitisvirusandinadditionseveralisolationsofSt
Louisvirushavebeenmadefromthisspecies Investigationsinsev
eralotheresternSteteshavegivensimilarresults Inparallel
studiesnootherspecieshasbeenfoundinfectedmorethantwice It
appearsthatC tarsalisistheimportantvectorofthosetwotypesof
encephalitisandeachsummerthediseaseisrecognized overalame
partoftheStatewiththehighestincidenceintheSanJoaquinand
SacramentoValleys tpastmeetingsoftheCaliforniaMosquitoCon
trolssociation therehavebeanmanydiscussionsandevenarguments
overtheimportanceofthinspeciesandwhetheritbitesman Wecan

nowsaythatitisdefinitelyanimportantmosquitoasadiseasevector
andthatitfrequentlyfeedsonTian

Mosquitocontroloperatorsfronseveralsectionsofthe
Statehaveattemptedtoincreasethoscopeoftheircontrolmeasuresto
includethisspeciesandtheyhavefoundthatitscontrolisnoteasily
accomplished Ihavereceivednumerousrequestsforassistanceinthis
problemandithasfrequentlybeenpossibletoassistinlocating
breedingareas Theanswertothisproblemistheorganizationofa
carefullycarriedoutinspectionservice Tofunctioneffectively
insoctorsmusthaveordevelopaknowledgeoftheecologyoftheadult
aswellaslarvalmosquitoes Inspectionshouldnotbelimitedtoa
searchforlarvalbreedingbutshouldaleincludeasurveyofadult
restingplaces Itisfrequentlypossibletoapproximatethelocation
oflarvalbreedingareasbyobservinrrdifferencesinadultpopulations
invarioussheltersinaregion
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Culexterealisisundoubtedlythemostwidelydistributed
mosquitointheStateandisexceedinglycomrirnovermoatofits
range Theproblemofcontrollingthis nccieaisadifficultoneas
itslarvaeareprobablyfoundinawidervarietyofbreedingplaces
thananyotherspeciesintheRtate Larvaemaybefoundinalltypes
ofwaterfreshstapolluted alkalineoracidandinlarge
bodiesofwaterorinthesmallestcollection suchasinhoofprints
orwatercontainers

Ibelievethataflashlightandadultcollectingtube areas
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essentialaHartofyourequirzentRIthedipperwhichmostofyru
carry Onecomplementstheotherandbotherrneededforaneffective
evaluationoftheCulexproblem BocauSeofthedifficultiesencoun
tered inlocatingCulexbreedingplacer yourfirQtindicationthat
breedingisgrin onybethefindingofadulte Probeblytheone
typeofshelterwhichwillofferthebestcheckingStationisthe
chickenhouse Culextarealie C 5fascietueandCpioieneare
stronglyattrabtedtotheseehelrersbecauseoftheirafini1yfor
birdblood Inthepastthreeyearsnumerouecollectionshavebeen
madeintheBakersfieldandFresnodistrictsandwhileAedesand
Anophelescontrolwasquiteeffective itwasstillpoetocollecthundreds ofCumosquitoesinchickenhousesandothershelters
Thebreedingarea fromwhichthesemosquitoeswerecomingcouldoften
timesonlybefoundbyabintensivesearchandoccasionallytheywere
sowellhiddenthattheycouldnotbefoundatall

MethodsofspeciessanitationforthecontrolofCtarsalis
havenotyetbeendevelopedanduntilamorecompletebioloercalatuy
hasbeenmadeandpossiblynewmoreeffectivecontrolmeasuresdevel
opedthisproblemwillhavetobeattackedwithalltheavailable
toilsnewusedforgeneralcontrol Thetreatmentoreliminationof
larvalbreedingare shouldbecarriedoutonalargescale Itwill
befoundthatamajorityofthesebreeding placesaremanmade In

efficienthandlingofwasteirrigationwatersbadlymanagedwater
storagereservoirsandtheinnumerablewatercontainersaboutdormastic
habitatsmustbecontrolledaswellasnaturallyoccurringbreeding
placealongwaterwaysandinfloodedareas Veryoftenthistimeof
wateristreatedbecauseoftheAedesproblembutnotcheckedagain
aftertheodesbroodhagdianpoar Culexbreedingoccursriany
timesintheresidualwaterneveralweeks a7rtheAedeshavedieRn
peeredandehouldbechecked

Aswasindicatedinvesterdayledieeumeionthe useofnnT
residualdepositsintheadultrePtingshelterswillaeeietinthe

controlofCulex However thisiPnottheanswertocompletecnntrr1
aslargenumberGofspecimenremaininthewildanddonotenterthese
shelters DDTtreatmentofdomeeticShelterswillundeubter1yreduce
thehazardofexposuretoencephalitisinfectedmoecuitoeebutwill
noteradicatethedisease

DrReeves Wenowhavetimeforconsiderablediscussionofthese
t papers

Queation ihowillberesponsibleforspendingtheStatemoney
aI1ocntedtothedistricts

MrStead Thedistrict throughitsBoardwillpresentanapplica
tientoinacertainprograminacertainarea It willsubstantiate
itsPrrgraminamosquitobornediseasearea Inencephalitisfor
instance itwillworkupevidencewhichitisabletoobtain The
departmentwillreinforcethisreport Themoneywillonlybegranted
whenthecaseismadereasonablyclearthatthefunds areroinrtobe
pentfordiseaseprevention
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Onesuggestionisthatwehavesomeformulaforaporopria
titanoffundsrelatingtothesizeofyourpresentprogrambut we

feelthatwouldhamperuAinthesituation Itisnotourthoughtto
etaceiling Anamountmaybeappliedforwhichisfivetime what
isneeded Whenanapplicationcomesupfordecisionthefactowill
beweighedandmoneygivenaccordingly Ifitisconoideredagood
project anequitablegrantofmoneywillbemade Itwillbeyour
programoncethefundsaregranted Youwillemploytheperonneland
dothework Itwillbesubjecttothesupervisionofatrained man

fromtheStateDepartmentofPublicHealthwhowillworkwithyouand
keepyouthoroughlyinformedfromtheirexperience

Anadvisorycommitteewillbesetuptohelpinplanningand
ontheallocationoffunds Therewillprobablybethreerepresenta
tivesfromthisAssociationaswellasrepresentativesoflocalhealth
departmentsandotherinterestedgroups

MrGray Thataboutthenewdistrictsnowbeingformed Doyou
thinktherewillbe anappreciabledifficultybecausetheyarelatein
gettingstarted

MrStead Idontbelieveitwillmakemuchdifference Thedis
tricthastoputinhalfthemoney Thinkofthisasaprogressive
thine Theprogramwilldemonstrateitsworkabilityanditspractic
ability Youhavethisseasonandthenyouhavethefirstfewmonths
ofthe1947seasononthisoneappropriation soiftheresultssupport
thespendingofmoneythisyearitisverypossibleit mayberight
forsubmecuentveara Tchavetolookfurtheraheadthanjustone
aeaaon

MrRaley Howcananewlyorganizeddistrictobtaincamhmoneywith
whichtooperateuntilthefirstcollectionandApportionment of
taxes

rGray WehadthatprobleminAlamedaCounty

Thefirstyear1930weoperatedwewereorganizedtoolate
late afterthefirstMondayinMarchtobeabletlevytaxesfor
theensuingfiscalyear ArrangementwasmadewithourBoardofSup
ervisorsforacountyappropriationof 25000andouremployeeswere
carriedasemployeesofthecountyundercivilserviceuntilJune30
1931 Atthattimeourowntaxwentintoeffectandthen wewereable
todrawagainstourowntaxfunds TheBoardorSupervisorsthen
loanedusmoneytocarryusdurinCthefirstfivemonthsofthe193132
fiscalyearuntiltaxescameinandthenwerepaidtheloan

MrRaley ThepointIwastryingtobringoutis arewetospend
HoneyonamatchinbasisprogramwiththeStateandthisrequiresthat
actualworkbedone sowemustraiseourshareofthecash

MrStead Thereareseveralalternativesolutionstothisproblemone
ofwhichwouldbetoworkthroughthecountyhealthdepartmentduring
thefirstyearuntilthemosquitoabatementdistricts ownfundsare
available Theirinterentoverlapswithyoursinmosquitocontrol
TheycanapplyformoneyfromthePoardofSupervisors
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Yr HanfordstartedlastyearinApril TheStateAttorney
Uiedmoneycouldnotbeborrowedbutwecouldenterintoacontract
todowork TheChamberofCommercedidthatforus endwererepaid
inthenextfiscalveer AllbillywerechargedtotheChemberof
Commerce eareeoinetohavetocarrythatmethodondoingthree
yeareworkontwoyearnbudget

Mr 5teai Regardlessofhowitiedonetheapulicetionmuetruarantee
thatthemoneyisforthcoming Itmuetbolegal

krBumiller LoaAngeles Idontbelieveanydistrictwouldhave
rou e theywouldcooperatewiththeirlocalheeltrofficer

especiallyifthestatefindsthereisamoscuitobornedieeaseprole
lot Iknowourcountycouncilwouldallowanyreasonableamountto
belet Wegotnloan

Mr Stead SanJoaquinCountyisan1rportsntareafromthisstand
point Ithasoneofthebestlocalhealthdepartments Wewouldbe
closingoureyesifwedidntexpectthehealthdistricttheretotake
animportantpartandjoinforceswiththemosouitoabatementdistrict
Thereisastrongerprogramifthereiscooperationbetweenthehealth
departmentandtheraocuitoabatementdistrictbecauseyouhavemore
peopleinterestedandinsucceedingyearstheywillworkupovideneo
tosubstantiatetheworkthatneedstobedone Iftheycangettheir
1ocelvotorinrienetoreporthorsecasesendgetthedoctorstoreport
11encephalitiscasesitwillmeanalot Thecountythatdoesthat
isinthobestposition

Profnorms Sincetheendemicityofthetwodileasocomplexesarethe
rfeireofthingrogram itmightbewellforyoutounderstandthat
itiearelstivolyeimplethinetodeterminetheendemicityofmalaria
Itienotsosimpletodeterminetheendemicityofencephalitis I

wouldliketoeuFreetthattheroreedisoaseisanindexnotacom
pleteindex ofcourobutweArcsometimesinclinedtooverlookthat
particularfceturc Yourvotorinarisneinvrurparerimyormnvnot
knowmuchaboutthenrcvalencoofequinedisesobutwhateverknow
ledgeistobefoundemongthemwillbeexeedinFlyhelpful Ifyou
helm gooddealofequineencephalitic itleaprettygoodindiction
thatyouareinenarcsofomcimportence Theequineenoeohelitie
anglethroughthevetorinerianemuetnotbeoverlooked

Iwaswonderinrwhetherwoaronotapproachingaperiodhero
inCaliforniawhichresemblesinmanyrespectstheAdesae ti

programinthesouthwheremostcarefulinspectionandtrainingof
workerstogatherinformationregardingthisparticularspecieswas
necessary thatabouttheinspectionalnngleY Willweneedtodo
thisnow

DrFreeborn TheCulextarsalisproblemis Justawholelottougher
thantheAedosao rproblemwhichislimitedtoindividualcontainers
andiselmost1 eassociatedwithhumnhobitetions Youaregoing
tohavetcaoallyoudidintheAedesae Pticontrolprogrsmand
thenpcintotheruralarensend3omuc morethere Tarsalisis
aboutthelastepeciesthatwouldovercomeunderaprogramof
speciessanitationwhichmeansthecontrolofonoparticularhabitat



WefinallysucceededinhavingintroducedintotheLegisla
tureof1942anamendmentbywhichallspecialdistrictscouldcome
intotheStateEmployee RetirementSystemonthesamebasinascities
andvariousotheragenciesunderthegeneralnameof apublicagency
TheAlamedaCountyMnaquitoAbatementdistrictworkedoutinconnection
withtheSystemabillwhichw approvalbytheLegislatureandsigned
bytheGovernor Weexpeete ittogointoeffoetabout6upustof1943
andweanyanumberofotherdistrictsundertookthepreliminarysteps
forbringingouremnloyeeaintotheSystemotheycouldreceivethe
benefits Thefirststepconsistedofmakine arequesttothesystem
foranactuarialsurveyoftheemployeesofthedistrictinorerto

determinethecoattothedistrictofbringingtheseemployeesintothe
System rehavebeeninexistencesince1930Andseveralemployeeshave
approximatelyfifteenyearsofpriorservicewhichwouldnormallybe
accreditedtowardstheirretirement epaid4116forthatsurveyand
thecostwasestimatedtotheDistrictforpriorserviceabout 800a

yearwhichwewouldhavetopayoverthenext25yearsplusapprox
imately125forcurrentcostperyear Withcurrentcontributionsthis

breuFhtitupto1600or1700thatthedistrictisrequiredtopay
directlyeachyearasidefromthecontributionsofemployees TheSan

JoaquinLocalHealthDistrictalsoworkedonthisproblemanddiscovered
thatindraftingtheamendmentsthatsomethinghadbeenoverlooked
ThecontractbetweentheDistrictandtheSystemhadtobebyexecuted
byanordinanceaccordingtowhatthelawsaidbecauseit wasorigin
allydesignedforcities Howeverspecialdistrictsdonothavepower

6

Anybreedingplaceinwhichyoufindanymosquitoesatallyoumayfind
trsalin

ColBradley IntheMCTAprogramwefoundinanoctionalservicetobe
oftremendousimportance Nehaveboonabletoreducetheamountof
actualcontrolworkbycarefulinspectionalwork Fventheuphyouhave
totakecareofawidervarietyofplacesthaninspeciesSanitation
tillyouhavetoknowthedifferentplaceswherethey areorarenot
breeding

DrReeves Onaccountoftimelimitstionewemustnowpalsontothe
nextsubject WewereunabletogetaspeakerfromtheStateEmployees
RetirementSystemsoofnecertsitywomustcalluponouroldstandby
HaroldGraytodiscussthesubjectofpensions

MrGray Forquitealongwhileemployeesofthemosquitoabatement
districtsandsomeotherspecialdistricts weretheonlypeoplewhodid
nothavesomeformofretirementactprovisionforthosewhohadserved
foranappreciablenumberofyears Theywerenoteligibleforthe
federalsocialsecuritybenefits Theycouldnotbetakenintoany
countypensionplan Andundertheformoftheactcoveringthestate
employeestheywerenoteligibleforthateither About1940weof
the4lamedaCountyMosquitoAbatementDistrictstartedtoexplorewhat
couldbedonetobringouremployeesintosomepensionschemeandwe
foundthatwecouldnotwithoutextremedifficultygettheAlameda
Countyretirementsystemchangedbyacharteramenduonttobringusinto
thecountySystem fethenbeganexploringthepossibilityofamending
thestateacttopermitourdistricttocomein
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toenuetordinances Therewasaconsiderableamountofdiscussionover
thisandcorrespondencewitattornovsandthe Attorneyrneral Tt
wenfinallyruledbtrthe AttorneyGeneralthattheintentoftheTeriq
laturewasclosrati1adoptionofthocontractbysresolutionwouldthe
legal Howeverthe ttornetrforthe anJoaouinLocalHealthDistrict
decidedthatwhalesuchactionwouldnrobqblybeaoprovrd bythequxrrente
Courtnrverthelo4Qtherewathe thatataxpayermightsue
thetrusteesindividuallyformiuseoffund sandthatinmuchn cane

theTrusteewouldhavetodefendthornelvrewiththeir ownattorneysatthoirownexnenee Vewoulinosiblynutourtruetoeto conidor
ablejeonar1vand crtninmountofexoene A rrultwetookno
furthernotionandwaitedforthe1945Lopi1turcto pnnnarmendmcnt
wiiehwouldnormitlocllnrenci toenterthi contracteitherby
adoptionofanordinnccorthepnzap of rnnluticn Thatwontinto
effectinAupunt1945 Immoditlyaftrthatitwtnocc nryforus
tchavennewnctunrialsurveybecauseourpersonnelhadchanged inthe
intcria an1this costussomethingover 0100 Sincethattime wehave
proctidedwiththevririousforms inonrtoptourpeopleintothe
System ItwasnceessnryforourBoardofTrusteesfirsttoadopt a

resolutionofintentiontoenterthctatsEmployees RetirementSystem
Thatwasdulyadoptedandwefinallygotthrourhtheredtapeofthe
survey estimateofcostetc TheninDeecnbcr 1945ouremployees
wrecalladintotheofficeanelectionwasholdonballotformsfurn
ishedbytheSyste theballotsthenscaledup countedsatnsubsequent
mnotinrofthoBoard Allworcinfavorrndlaterwepassearesolu
tionnornvinpthe contract ThocontractwassignedIndsenttothe
cystem ItisrigrcgulrlyinoffoctbeginningJanuary1 1946

TheSystemis upeortaindoductionswhichnrotakenfromthopay
checksofthoindividualomplryona Themounticiuctedisaoercontnge
necrrdingtoth noandsoxofcchornolryccatthctimeofenteringthrcv9tom Inthrcnoofthsnwhhnvbarnwith unor thnnsix
months theirmmbrhisin ctiv1146 Allothore innotcomo
intonetu1memborhiountiltheirhvobranomovod Sixmnthn

Thismoneyisdeductcd remthn 1rve t4nnverckiuctaqtheincometaxiq ductcd mittnno ofth cnolryoen contributioninmademrntilytothcvtm torthrwitrth riwuntofmoneywhichtheritrictcrntribut Theitrictcontributioninearly6 ofthe
totalpnyrollofthoorticipntinp ThecnolnycoMcontribution
rtngcdfromabout tcout8 Thmximumnlnryonwhichanydductioncanbeppliod1 41e66prmonth anythingboyothis
exemptfromdoductin

Inadditiononcecrtwice nyeartheDistrictpaystotheSystemupondemandthesumofS2permemberfcradministrative expense and
alsopaysthefitrdsumtotake careofIckpriorservicebcncfitsfortheemployee 800orr overaperiodof25ycnrs

Thobcncfitsrecoivo9 pcnduponthclengthofserviceandthe
vragcsalaryoverthelastfewyearsofservice Rtircmcntispermissablcat60and20 rearsservice ndiscompulsoryat70regardlessofthenumberofvrGrfscrvic Themenwhostartvrunperwiththe
Syntnmrccoivcalargerpcnslrrr uponrctirmcntthenthosewhostartin1trandhaystoretirebcausccfthertirgolimit In
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Fonoralafter20ycnrsserviceanomployceroccivosabout27ofthe
lastthrooyears nvcrnposalary After30yearshcwillgotnearly
12ofhisnvorogosalaryoverthelastfewyearsofservice

Inspiteofallhelegalrodtapewohadtorothrourhtogotthis
rotirmntmattermadeavailabletoyou Istillthinkitisofvoluo
anditwillworktowardsbettorstabilityandlonertenureonthopart
ofemployers TonolongerfoolthatwhenwegettoooldtodoFood
wcrkworrtobekickedoutonourcorandthatnobodycores hoot
aboutwhatbccrmosofus

Idonotknowhowmnydistrictshovetokennnvstnsosyetto
ontorthe vstrm Itin thingthtmightwc11botkenunbyyour
BoardofTrustonsifthisho7notlrrlrybarndear Fullorportiol
tllowoncoforpriorcrvicoconbepivon OurbrrdinrivinFonly
half

MrRobinson SupprsinpsumonowrrknfortheDistrictnoy5 or10
yoursandthenquit Ihothooncns

MrGray Horocivrwhathehopaidinhimself Ifh1ohrnicolly
incpcittcdntanytimeandisunoblcto roonwithhiworkthere
isaprovision71swherebyhogetsacrtainmrunt Andifhcdies
rtanytimeduringhisscrvicoforthisdistricthoreceives aduth
boncfitthatisfirlysubstanti1 Thcroisnodeathbcnofitunless
hchasbeenamombroftheSyetomfor1year

ProfHarms Haroldmadearcmrkthat1isturbodmo themadearcmnrk
abouttoomuchredtape Idontlikethat Iopprocioton11thefino
thingshehasdoneallthroughtheyoursinthematterofmosquitocon
trolantthoforwardlookhehosalwayshod Iwontyoutoknowit I

hopehowillsnronumbrofycnrsofserviceyetrindthatwellhnvo
himhrrwithus ctiveoftheseconforonccs

A4oTrusteeoftheAlnmodoCountyi4oseuitoAbatementDistrictI
nuconcorndwithdoingthoboatpossiblelobwiththotaxdollar A
goodjobcononlybodonebyFoodmonandwrmrn ThiscostsmoncYand
isonadditiontothotaxs ThotrurtcosofthoDistrictcannotbo
tooClowboutsoloricnifthovr tohvcodroutlvtroincdmoninmonouitocontrol Topotprodoorsonnolitbontobonoidfor Wo
haveboontalkingbrutdouotctroininF Itisimnrrt rseal
odcqutclytroinodmonndifworocrrinrto potthemwomustsor
tfi
tthereiso pro erand cauotosolorysn110end dedto htequestionn uturscur1tymustbo crfullyconnidorodand pryvidoifor Itinovitalouontirn Myownrctiromontntresmeinthefoci lndthotintlctonoronnonwhyIfool nontronrlyonthesubject Ithosbrouphtithometomovryroliticolly Foryou

youngfollowsthismottcrofsecurityisimpartntndIhopetht
thetrusteesinollthcdistrictswilldonoiothing butit Soothat
itconicstotheirttcntion

MrBumilier IwouldliketoconrrtulotcthoDistrictththos1
rcodscstfishedtheircnnoctionwiththcRctiromontSystom Ithink
itisavryworthycouso

AiryCray ErncstCmpbelltollsmothatinContraCostaCountythereis
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CMGjullinendfit 7Yet 1BureauofFntemelrryend
PlantQuerentine ApriculturelReseerchAdministrtien
UnitedStitesDeportofADriculture

Theennu1freshetsoftheCrumbieend 1illemettcRivcre
whichusuellyecruinMyortune floodlargewillowndcottonwood
fletsthatbordertheseriversinanumberofp1 Thosefloods
prcducclargohetches ofAcdoevcxens MtendA 1oternlis Mrfrom
theegrslailintheseerens uFnpprevioussummers

ThemeximumheiphtofthefloodBrostontheseriversvaries
considerablyfromycertoyear In1894theVi11tmetterose33feet
aboveitsnormallevelendneededelargeprrtionofthecityof
PortlendOreg Thisrocerdhasnotbeenequaledonthisriverbut
risesof20to24feetoccureveryfewyerrs Theseriseserefrequen
tlyfellewcdbylowwaterfrrsecretycers sethettheergsofAodos
cxrnsendn letcreliswhicherelaidonthemoistsoilbordering
oscfledwatersofhighwattrgearsmrtynetbofleedcdpainuntil

eeverr1 rearslater Thepercentageofergswhichsurviveduringsuch
periodsdeterminesthesireofthemosquitopopulationwhenthenext
floodoccursandmayalsoaffectthesurvivalofthesespeciesin
isolatedareaswhicharenotflrode1annually

LarnehatcheeoflarvAefromareaswhichhavenotbeenflooded
formorethanavenrofcommonoccurencebuttheyseldomprovide any
itormationontheabilityoftheerastosurvivebecausemosouitoen
fromnearbybreedinpolaeeshaveusuallybeenpresentIndcouldhave
laidtheeepp4durinrthenrevieu summer

Toobtainmoreaccurateintoonthe surviveofAedesvexan4
andAlaternli ergs topoiltoedepthof2or3inche
largTnumbersofeprewn trnnferedfromnwillowewleto nscreen
capeonnearbyhigher whichweabovethefloodlevelofthe
river ThisswelewhichislocatedonDeerIslandintheColumbia
Riverwasfloodedin1934Indthesoil wastrensferedtothecare
inMay1935 Theergswiththeexceptionofanythatfelledtohatch
in1934werethereforeelllaidfromMiytoSeptemberoftht year

Thecapewee20feetlongby14feetwideand2feethigh
andwasshadedbywillowsandcottonwoods Thetopsoilinsidethe
cagewasremovedtoadepthofapproximately2inchesand12inchmesh

8e

aMethodbywhichhisdistricthesbeeneblctenterthecountyre
tireMenteystem

DrReeves WewillnowhaveapiperbyGjullinendYatesonthesur
vivnlofA oFpsinneturo ThepaperwillbepresentedbyMr
Gjullin

1 HH Starewasinchargeofthisexperimentuntil1940 Ananal
vs19ofthefiguresonerghatehinrwasmadebyFM Wadley
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Rcreenwr thenlaiddowntopreventmolesfromburrowingupthrough
thesoilcontainingtheeggs A16meshscreenwasuaedonthesides
andremovableroofsectiontopreventmoacuitoesfromlavingeggson
thelollafterithadbeenplaceinthecare

ThenailcontaininrtheeowagmixedAndplacedinthe
capetoadepthof3or4inches Cheeseclothwhichwn9nlgeedover
thetopofthecapeduringtheummermonthandleavenwhichaccumu
latedoveritprovidedshadecomparabletothatunderfieldcondition

Twelvesamplerofoilfromthecagewerebroughttothe
laboratoryinJunoandSeptemberofeachyear Asimpleconitedof
l quartofsailanddebri The3ramnlnrwereamixtureofoil
takenfromanumlaerofdiffcrntp1cea inthe cngo Halftheampler
werefloodedatonceandtheotherhalfwereleftatroomtemperature
ofapproximatly70Fahrenheitfor7daysbeforetheyworeflooded
Aftereachserieshadbeenfloodedandthehatchinglarvaehadbeen
countedthesamplesweredriedatroomtemperatureforneveraldays
andwerethenreflooded Thisprocedurewasrepeateduntilnofurther
hatchingoccurred

Thepercentageofeachspeciespresentineachsamplewas
determinedonthebasisof20larvaetakenatrandomfromthesample
ThetotalyearlyhatchofAedo9vexansandAlatoralispersamplefor
boththesamplesfloodedatonceandthosethweredriedbefore
floodingisshowninTable1 Thoaverageannualhatchpersampleis
showninFigure1 Althoughthesoilwasmixedwhenplacedinthecage

Figure1 veraFehatchofAedilateralisandA vexanseggsper
samplefrom12aamploaofso tnkoninJuneandSeptcberofeach
year

thevariationfromtheanern1trwhichoccurinthenumberof
larvaeproducedprrsamplepryararcprobablyduolargelytouneven
distributionoftheeggintheoil

Table1 Tot1numberofAerievexnnand 1terli1rvnehetching
from12sampleofoilInkenfromthecageinJunennjSeptemberof
cinchyear193541

Aedesvexans
ear ampes 00e mme ney amta it re o0

June September une September
I3b 1052 787 1305 gm
194 1132 184 1531 174
1 205 33 518 222
1938 11 7 0 18

938 6 0 6 3

1940 0 0 0 0

Totals 2406 1011 3360 1353
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Aedesleterelis
Year Se lesfloodedimmediately ermines1ri41beforefloodinie

September Juno Geptember

1935 1442
1936 31
1937 7
1938 701
1939 951
1940 76
1941 4
Totals 3212

101 655 267
29 100 23

3 20 23
126 449 187
347 706 265

6 47 8
0 1 0

611 1978 773

Acontinuousdeclineintheevoreeehatchpersnmploofboth
AedesvexansendAleternlisoccurredfrom1935to1937 Thedecline
inthenumberofvinbleA vexanseggscontinuedin1938butthere
wee1sharpriseinthenumberofviablee letereliseggs In1937a
holewstorninthetopofthecegebynlimbfrom oneofthe
nearbytreesan1whenthecastewasvisitedagaininJune of1938many
mosouitoeswereonthewingandcouldhoveenteredthisholeandlaid
ceps Ifthiswasresponsiblefortheincreaseinthenumberof viable

leterelisergsthene vexansfemel3s whichwerealsopresentpperentiylidnotfindTile thecepoasuitebleplacetolayepp9

similardeclineinthenumberofviable letorelisergoccurrdfrom1937to1941 Iteoni robb torSf tnetnow
reogeeofthiencieewere1151151 inthec in193 ano tatthemaximumperiodof urviv1oftheeerectelfrom3to4 were Fowevrwehaveplece1soilwithrrIinenothrceenenithesoileeelnlosfromthisceee whicherenowbinefloodedennu11v shouldnrovidomoredefiniteinforntion

Lergcnumberofele vexansopaQwerefoundto urviveinthinexprimentformoreth5153voor and3orpeofthisepecieethathatchedfromemr1e takeninSeptember 193were5yeereold

Informationonthenumbrofces o

caoandonthenumberofthesethatwouldhetChwesand 1940wheneggswereremovedfromthis soliandflooded Theeggsweresepretedfromthebulkofthesoilby esoperetinemachinedevelopedbyGjullinlandworethenremovedfrom theremainingsoilwith ecamelshairbrushunderalow powermicroscope Seventeenofthe3eedesvexanseggsend63ofthe198 ALetareliseggsrecoveredinl39hatchedwhenfloodelwithesp solutionesusedbyGiullinYatesandStage Moreover 2ofthe5 Avexansegsand8ofthe16 letaergsrecoveredin1940hitched whenfloodedwith

1 GiullinC i 193R machineforseperetinemosquito eggsfromgen U S TeurEnt andPlantCuerET1354 pp Processed
2 GiulliiCMYates V VendStereHH 1939 Theeffects

ofcerteinchmiceleonthehitchingof mosquitoceps qcience49 539540
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thissolution bout70percentoftheeggsofthesesneciesnora
hatchunderthistreatment

Someinformationonthedormancyoftheseersofthosereel
r e oo from ti n

oodeainthis
thexperime p

nt Thesample
maysinforon so campa4 oode n

takeninJuneofeachyYear1jnotproduceanysditionallarv when
theywerdriedandrefleok1 Thisshowsthat Ail theergshnd
emergedfromwinterdormantconditionbythistimeoftheyear
SamplestakeninSeptemberdidproduceadditionallarvaeinthesecond
andthirdrefloodingsbutfiguresinTable1showthatthetot1
hatchinthesesampleswaslessthanhalfaslargoasthehatchinthe
Junesamples TheseSeptembersampleswerekeptat70Fahrenheitfor
2to4weekswhiletheywerebeingdriedandreflooded Thisperiod
ofwarmtemperaturedidnotbringtheremainingeggsoutoftheir
dormantcondition

LISTOFILLUSTT TIONS

Firure1 vragohatchofedes1teralisandAvrxnseggsper
samplefrom12smpIoofsoiltakenIn uunendSeptember
ofeachyear Halfthesamplesweredriedbeforebeing
flooded andtheotherhalfworenotdried
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MrRobineon Wewillnowproceedtothepresenttionofnnperby
FE ofrnoftheU SFishendWildlifeServiceonMoeouitoCon
trolendMigrtorywaterFowlMenaaement

NotefromEditor AletterweewrittentorHornonMirch
11946nekingthatthisdiscusionbepreparedinwritten
form OnMay91946thecopehodnotbeonreceived

MrGray Foralongtimeinthepoetvtrioueendsundryduckhunters
helmaccusedmosquito1betomontdistrictsofbinFthimandthet
noneofthemnico andintheirenthusiasrnthoyhove oneprottyfar
inrecklessdenunciation Ithinkthatwsaseriousmistkodueto
misunderstandingonbothsidesoftheargumont Therehasneverboon
anyrealdifficultybetweenthemenwhohavotheduckclubsandthe
mosquitocontrolpooplcwherotheworkisdoneonasoundbiological
basis WeinslamodeCountyNavyelweysbeenabletogettogetherand
worksomethingoutsetisfecborily

Wehaveatlonsttwomersuroswhichereprectieallyperfectfor
thocontrolofbroodingonextensivofloodedernes Theyhavenot
beenusedsufficiontly

Ifyoumaintainconstantlevelsinfloodednrcesandstock
themwithGembusiefishendprovidochannelsbywhichthefishctn
penotratotoallportsofthefloodedereeyouwillhelmroletivo
freedomfrommosquitobroodingenoughsothrttitisnotaserious
problem

94

DrRaoves ThankyouMr Ciullin Iwillnowturnthemcetintback
toMr ttb6ineon

NealsohevcamothodwhichisusedinlolenoCountyandalso
lamode Wecellitcontrolledreflooding Werefloodandredrein
untilwohatchoutellthoodesepPs Monwehavesuchelittle
broodingleftthatitissimmTtomopit upwithspraying Idont
thinkthesolutionistoroaroundspreyinptheduckclubs withoil
orlarvicides Itisratheraproblemofmanepingthewterand
vettingupeuxilinrycontrolmeleureswithGembunis orotherfihso
thatwedonothavethisproblemofunregulatedfluctuatingwetrr
levois

Wehavesomerathertoughproblems OneclubfloodsinJuly
orAugustandtheirpumpistoosmall Thevolumeofwaterisnot
largeenoughtofloodthearearapidly endtsaresultwehavongrad
uallyrisingwaterloverofaperiodoftwotothreomonths Ifthey
wouldgetalargerpumpitwouldsavouslotsoftroubleinspraying

Mrarmy IwouldliketosuggestthatCol Morrillisherofrom

Nurmasanditwouldbegoodtohearfromhim

ColMorrill Iwontoutfouryetrsagotoworkonsanitationalong
theTinianRailway Therewerethreoofussanitaryengineers Myown
oxperiencehrsbeeninsewerage Thoworkwtsdesignedrinddoneby
theChimesoGovernmentwithtechnicaladvicebythoPublicHealth
Service Trenisportationwassodifficultthatitwasquitetpressible
tooovertheentirearea Itwasdecidedtodividetheworkintothree
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partsandputoneengineerinresponsiblechargeineachpert Hehod

toleekafterevcrythino Theynutmowherethemalarinsituationwas
leastserious ThenIwastrenaferredtoIndiafornyearandahalf
Iworkedonmalarieproblemsforawhileendwasthentransferredto
Matersupplyforthe1rmvandonlyforthemalerieworkincidcntelly

Netwerentallowedtotellourroletiveewhoawewore i11
thamancouldsaywasthatheWaginIndiaandthatiabigglace
Evaryhodyknowagoodshareoftheoperationswereinelm One

entomologistusedhieknowledgeofmoaquitooawhenhewrotehomenving
hehadbeenexaminingvariousepociemandthendr rribednophcles
minwhichi9foundinnorthesstIndiaandAssam

IVhenwebuiltqhighwaywewouldexcavetoborrowpitstobuild
uptheroadbase ThecooliesFatpaidsomuchforahundredCubic
footonefootdeepandterifootsquare Theresultwasthatwemade

thousandsofpitswhichhadnodrainage

InAssamtheteaestateshzvoAcneegreatdoeofworkin
malariacontrol Theirmothoisareveryinterestingandtheirapproach
aodifferentfromtheArmy InssemAnophelesminimusbreedsinthe
sunandinslowlymovingwater

MrRobinson IamsuretheColonelwillbegladtoansweranyques
tiongyoumayhave

MrBlumberg DidyouuaeDDT

ColMerrill Itwasverynewatthattime IwenttoIndiainMayof
1942andcamebackhereinJanuary1944 IwonttoacourseinFlorida
atthattime DDTwasveryscarce Itsuseinmalariacontrolwas
highlyrestrictedinformation Pyrethrumwasnotsodifficulttoob
tainin India thenesitwasinthoUnitodStates Wewouldgetit
fromBritishsources DDTmayhewbeenusedsince Ithinkagoodfeelofoilwasusod

IntheGrnge9PlainofegetcentralIndiathere nvery
heavyrainyaeleoninJulyruguatendgoptember Thereisegreet
dealofraininCelnuttq InprilandMayitielikeadeeertthere
isnorainfall Thatisbeforethomonsoonorisonstart Theybuild
tankswhichereeerthonreservoirs Theydependonthatandtherain
fall OnoairfieldwhereIhodchargeofwatersupplywasverymuck
scatteredbecausewewereafraidofJapanesebombing Thoairfield
occupiedaplaceabouttwomileswideandthreemileslong Nobuild

ingswerecloserthanfiftyfeetendwetriedtohavenotwoinlino
Thatmadethecampoccupyalargearea Theofficerincommandsaidto
Rotridofthewatertanks Thereworeebeut400ofthoseanditwould
castalotofmoneytofilltheseup Finallyhewastalkedoutofthe
idea

MrRobinsonThankyouColonelMerrill

IwillnowappointthoCommitteeonEducationendRegistration
ofMnaquitoControlPersonnelsuggestedbyMrGray

ChairmanHarms
Members Washburn Prngbern PetersendFreeborn



96

Mrfray IhaveaRkslutiOnIwoul1liketopresent

WWEIrSforthepestthirtysixyearsrmareWilliamRHemshas
boontheleaderinbaththeciantificandpracticalphasesrfmnsauitn
contrn1onthePacificCrattotherroatbnefitofthponplc4fthis
areaanihasbeenoneofthefouniersofmedicalentnmolpyandan
inniringteacherofmanystudentswhnhaverenderedvnluabloservice
alsointhisfieldand

W4gRELS inSeptemberof1946WilliamBpermsretirea4Profesorof
earaaitclogyinthoUniversityofCalifornia nowtherefore

EITRESOLVEDbytheCalifcrnin4nsquitoControlssociationthat
inrcon oncfthefinepublicservicerenderedbyWilliamBHerma
theofficersofthisAssociationbedirectedtopurchaseandpresentto
PrOfesscrHermsasuitablegiftwithwhichtcpartiallyexpresstohim
curhighpersonalregard andthat furtherthisgroupdonewstandand
wishhimmanyyearsofhappinessandcontinuedusefulnesstoscience

rantswelfare

Theforegoingresolutionwasadoptedbyacclamationanda
risinnvto

MrRobingn Themeetingwillnowrecessforlunch

Themeetingreconvenedat200pm

MrRubinson WeartobeginthisafternoonwithapaperbyMaurice
H CoblentzonSurplusPropertyUtilizationintheFieliofMosquito
Control

MiCoblentz Ihavetakenthelibertyofchanrinrtheassignedtitle
aniwilltalkonthematterofacquisitionratherthanutilizationof
thismaterial

rNr CQUISITICNOFURPLUcPROPERTYFORUE
INTHEFIETDOF
MOSQUITOCONTROL

by
MauriceH CoblentzSan RUsPFS

SinceitistheprimarypurposeofthisdiscusionofGovern
mentsurpluspropertytoassistthemembersofthisassociationinob
tainingneededsuppliesandequipmentforuseinmosquitocontrolthere
willbenoattempttodiscussitsutilization Iamsurethatmostof
youhaveneedofsuchsuppliesandequipmentandthattheacquisition
thereofatcostsconsiderablybelownormalwillthereforebeof
specialinterest

Itisproposedthereforetointroducethesubjectforgen
eraldiscussionwithbriefstatementsconcerningthesurplusproperty
reoulatinvagencySP thooriginandsaleofsurplusgovernment
priorityanipreferencesRegulation14andthefunctionoftheFederal
SecuritygoncvthroughitssubsidiariestheUSOfficeofEducation
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rndtheU S PublicHealthServiceasanassistingagency

SurplusPropertyandtheSP

SurplusPropertyi4 inreneralwhattherovernmontawnsbut
Seelnotneed TheestimatedtotalvalueofRuchurplusproperty
croltedbyWorldJJarIIrangelintobillionsofdollar Itisentim
atedthatduringthefimcn1nearJuly1945thruJune1946Consumersnd
CapitalandProducerroodswhichcostthegovernmentapproximately23
billiondollarwillhvebondeclaredsurplus Surplumproperty
includesalmcteverykindofmaterialorproductmorethan1million
differentitemssomeunknowntoordinmrytrade

ThoSurplusPropertyPdministrztionSP istheoverall

agencyregulatingthedisposalofsurplus SPAdossnotsellany
property Itisprimarilyacrcrdinitingregulatingagency created

bytheSurplusPrcpertyActofOctober31944

OriginandSaleofSurplus

OwningAgencies chiefofwhicharetheArmyandNavydeclare
surplusbecausetheynolongerneeditnotbecauseitiswithoutuse
fulness

DisposalAgenciesareFederalagenciesdesignatedbySPA to

sellpreperiyunderdoelarationanddisposalproceduresbaseduponthe
provisionsoftheAct Surpluspropertyissoldthroughdifferentdis
passlagencieseachdisposalagencyhandlingadifferentbroadonto
goryofpropertysothattherewillbenoduplicatingsales Thelaw

limitsdisposalsofcertainitemstospecificagencies forexample
merchantshipsmaybemeldonlybytheMaritimeCommission

OrderofGovernmentPriorities

Governmentaponcir4haveprioritytobuyurpluprrpertrns
follows

lst Eedera1rgencied
2nd tatostheirpoliticalsubdivisicnnrindintrumental

itieR Nonprofitinstitutionswhichareopermtedby
Stateslocalgovernmentsandtheirpoliticalsubdivi
sionsareincludedinthis2ndpricrity

Preferences

TheActalsoauthorizespreferencesforcertainclassesof
buyers SPA regulationsgoverntheorderinwhichthesepreferences
operateandthetypesofpropertyinvolved RealEstateisseparate
andisclassifiedbySPAbeforedecisionupontheapprcprigtedis
posalagencyforhandlinp Thesepreferencesinvolveeducationpublic
healthandcharitableinstitutionsfarmersveteransandsmallbusi
nem OfparticularinteresttothisAssociatlonarethepreferences
oomingundertheprovisionsofSP Regulation14
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SPA Regulation14

Section13ofthequrplusProperty actof1944providesorallyfortrnnsforofsurplus propertynnthebasisofneedtonnnprofitinntitutinnsandinstrumentalitiee snthattheymnyhavethernprrtunitytofulfill inthepublicinteresttheirlerirnvto nerdssnithtsurpluspropertyth tisipprnprinteforsrhrl elieernnmnretherelucatinnsluseand urnlusmrdicn1and sanitationsupplie4eoujpmontanipropertysuitable foruseintheprotectionof publichealth includingrosearch maybrrlisnnsofAintoaccountnaybenefit wnichhnaccrued nr t
c l whichta

Statesfromthe
rypartyeuseofsuch

my cru trtheUni
tm

ted

Incnmplianccwiththerequirement ofHerniation14theFederalSecurityAgencyhissubmitted totheSurplusPropertyt1ministrationcertifiedlistsofpublic healtheductionalandether nnprofitinstitutionsandinstrumentalitics eligibleforthebenefitsprovidedSuchlistsresubjecttr revisionsfromtimetotime Similarlycriteriabywhichtdeterminelegitimate needsofnrnprofitinstitutionsnndinstrumcntalitieshive beendevolopelandprrcedurosforapplyingsuchcriteriaandeligibility toclaimantsarenowin usebyrepresentativesofthePublicHealthService intheDistrictOfficesanditrerinnslrfficesftheWar AssetsCorporation

Anynonprofitinstitutionwhose applieatinnisaFodera1Security ornnappealbytheSurplus Property Administratnr shallbeentitledtoacquire fromdisposalnpencies anysurpluspropertyavailablefordisposi1 atthefairvalueofsuchproperty andinletsnotsmaller thanthesmallestlets consistentwithcrmercialprctice Suchfairvalueshall notbegreaterthantholnwest pricewhichisnfforrdtoanytrade levelitthotimeofnccuisitirn bythennprfitinstitutionnrinatrumontnlity
b Prnpcrtylren1ynlvrtisod frnubilecnIsoetitivebids n1 atnuct1nnnrforlermodiate purchneatnfixedtime

rftr

eanecificnlly selectedbya nrna bd

prnsiddavailalA Ordesfry pectivpurchorshill notboennirire
of ailnb1e rereerr fnr

mn

Gnvernment institutionsshnnotbe filled

governmentsanitheirinatrumntrlitieannencied andMatoandlrenl

Disposalnnenciensh allrwfromthefairvalue adiscforty 40percant
uponrdersbynrfreducationlr nublichealthinstitutionsorinstrumentalities bseduDispos1agenciesin ec

pn ppicnticns
perticnwithFederalSecurity areadoptingprocedureswhich willallownonprofitinstitutions andinstrumentalitiestr

receivenofwhatsurplus propertyisavailablenrofferedforsale withintheareainwhich theofferingismadeNnnprofitinstitutions andinstrumentalitieswill uputnmailinglistswhere suc listsareuset pro requestboh
ffc propertyfor

Frtheturpseof meetingitsrespensibilities inthesurpluspropertyprogramtheU SPublichealthService hasassignedtrainedecmmiffiecrsand civilservicep tothecentrilcfieofSurplusPrportyUtilization inWashingtonDC initsDistrict
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CufficcaandineachoftheRegionalOfficesrftho VrAssetsCrprr
ation TheUsPBSDistrictOfficoislocatednt1407US Zpprgi
3rsBldgandtheRegionalOfficolrC t30VanNo venueinSan
Francisco Thelnttorofficeisth most5ireotlocationtorequest
plocemontonthomailinglistofthedisposolarrcvtomikenonli
ctinforpurchaseatdiscountsetosubmitpurchsseorders orot
tersofintenttopurchnsoincludinglistsofitemsdosired

sincethecloy ofc1oimontsandpotentislsurplusnronorty
rpresentedbythis srcintinisthtfPublic itwillbe
helpfultosupplythemembershipwithcepiesofcurrentinstructions as

tchrtonbtininfrrmbutovi11hlesurpluspropertyhowto
applyfordiscuntondhowtoprenoneanorderandfrllowitthrough

limitednumbersftheseinstructionsarcavailb1ctodayintho
sessionofyour3ecrtnrytrynsurcrMrE ChcgtrRobinsnfor
distribution

Mr JchnTNrgnordPublicI1thRoprcsentntiveinchnrgo
nttheRegina1Office10War Corporationisttandingthis
conferencewithmethisafternoonandIamginpt callonhimtogive
roenbriefstatementofhisfunctioninthe tiC fficcandtallyou
howtofindoutwhtitemsarertvnillblehewtoapplyfercrtificntirn
folitiilitytonurchasoat iiscandhowtopincoapurchase
order

pcef

Nto Theditorregretsthatthoquestionsand nnsworsfwing
thispaperweresorapidfircandthyspeakersunidentified that

thestnographerw7sunabletomakttranscriptionsatisfactory
froprductirn

Mrlb tnr novrte11ArcabasernVartimvitin uran
tine Thisvv11berivenbyProfessorHarms m11NMForms

RTINF VTTTON URrNTINE
by

W FormscnciIlist griculturalExtensionservice
Collucoof aricultureUniversityofCalifornia

Itisnplrnsuroand nrivilatogposkheforethisgroup
atyourannuolmeeting Ihovefollowedmoreorlescloselythe
developmentsinmoquitccontrolinCn1frrnin cvro lonrpeririof
yorsthrcuphthestimulusrccivc1fromthefounderofthisworkin
Califcrni1Prof NilliniBHems ftrnperirioftrininrAtthe
Naval1tcdicalCenter Bethesda Mrvinndandbeforeloavinrformil
itarydutycvrssasnNtvnl0fficorIwasfortunatetob ableto
spendsometimewithThomasMulhernoftheAmericanMosquitoCentral
ssceirttionvisitinpthJnowfmousNowJerseymosquitonbtomcnt

nroiectn Theirdevelopment ditchingequipmentatthattire and
theirtidecjrcultionproprmontheirmnrshos wasofpariiculrintar
esttmoandarenoteworthy Ihovewithmeafowsnapsandplansof
somerftIisoquipmontincludingthirtidogntcs andlighttrap
shouldanyof7liketosoethem

NowtothesubjectofthispaperviationQuarantine In

ntinpthissubjectIwishtoprovidesOmehistoricalandpeoprap
backpround
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ThewordquarantinensyouknrwisderivedfrnmthoItalian
wrdqurnntinameaningnperiodofforty40days Innthorwerds

allshipscomingintoItalianportsintheeirlydnyawerei9olnteltad
placedunderqurtrnntineforfnrtydqv Wehavecemcalongwaysince
thattimeintyposandspeedoftrnnspnrtatien AnnFrontprnrroR
hbeenmadeinournmethelnofpreventionrdisensesaniprticularly
controlofdinensebertringinnecte

Whereeurfrtcetrnv1frexamplefromthoPhillipinesortho
Orientwrtsmeasuredinmonthsanri1Avsnowwithevintinnthinsame
distanceiscnveredinhoursandminutes Nhremeatadultinsects

suchasmescuiteosforexamplewouldmeetprobablycompletetheirlife
spanorbedestrsrciena1cnPccenveyiethesesameinsectscnn
nowtravelbyplaneintactrindcanbetakennlivcfromsuchplanesa
ourrecordsshow

Geerraphictl

IfamapcfthePneificOcean repworeplacedbcfereycrunn
whichworeindicatedthenamesandleentiensofthevariousendemic
trepiealdiseasesyouwouldfindsuchfamiliarnamesnsmalaria
filarinsisienpuofever thedysenteriescholerascrubtyphus
plagueencephalitisyellowfeveryawsandanumberofothers
canningtheseFainwefindthattheyarelargelyinsectbornediseases
Themnscuiteistheventerofmnlrtrindenguefeverfilarinsisyellow
feverandeneephnlitis FilthfliesaremochnnIcgltransmittersof

choleraandsomeofthedysonteriesthenentransmitsplagueandse
ondowntheline WithAmericanporsnnneldepinyodovermostofthis
vastareaandinsectsplayingamafrroleindiseasetransmission I

thinkyouennvisualizetheproblem Insectswereplayingamaforrole
inthePacificwarsndconstitutedathreattothesuccessfulprnnocu
tienofcampaigns

Infurtherexaminingntarpofthiskindwefindthatcertain
islandgroupsandnrensdonothavetheanophelesmrseuitobutthe
threatofintroductionwosovernreeent lsocertainsectirnsor

ilanlqwouldivodenguefevernni itnvectorwhileadjiningiolnnri4
alsowiththeefficientvectrrwouldnothvennepidemicncrmprablo
situationprevailedwithdysentery Thiscreatednsituationwhere
theseconcernedwith3nvirenmenta1sanitationincludinginsectcontrol
weresittingenrtpowderkenwhichmightexplodeatanytimeandsrmo

timesdid

MilitaryResponsibility

TheNavyinWcrldNorIIlirpolybecauseofcnormrusaviation
invelrpmentwasrequiredtmaintainacnsiderablenumbrrflandbase
instnllntinnsinadditiont itsshipsafloat Thiswasarelatively
newprocedureforthisbranchoftheservice Withthisdevelopment
eamenewproblemsrendnoofthemwas Howtopreventthespreadpar
ticularlyf insectbornediseasesandtheirvectorsfrombasetbase
andislandgrouptoislandrrrup
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threemanCommissionrepresentingArmyNavyandtheUnited
StatesPublicHealthService afteraworldwidestudyofthesepreb
lomslaiddowncertaingeneralaviationQuarantineprocedureswhich
weresimilarforrmyNaveandthePublicHealthService Thefundat
mantelsoutlinedbythisCommiesienwereessontiellythesealreadyin
useinthePacific

TheNaveearlyreelize3theontontielhgznriofineecttrens
miionanddieeeespreadbyplaneend atup eorperetiveprogram
withtheexcitingagencies Letorwhentrafficbecamehevvandper
ennelharttholeagenciesaskedtheNavytocerren Whenthis
recurredafourpointNavyvietionQuarantine pregrnmwasetup

Eeentiallytheefourpointswere

1 QutraztincofPersonnel
2 PlantandznimelQueretine
3 PlaneQuarantine Planespraying
4 BaseSanitation

vietienQuarantinePregram

Tnelaborateoneachofthreefourpointsinrelationtothe
Realofdiseaseprevention

1 QuarantineofPersonnel Someoftheprecautionary
meeeureatakentokeepatsminimumthespreadoftropicaldiseasesby
persenne1included

a MedicalCertificateswererequiredenallpassengers
travelingbytheNavalirTransportServicePacificWing NTS
thuscoveringbetterthan90ofalltransoceanicpassengerscarriedby
theNavy Thislaterweemodifiedtoallowpersonneltomovefromthe
HawaiianIslandstotheMainlandwithoutcertificate Flightpereennel
wereunderthesurveillanceoftheflightsurgen

b ImmunizetierwitrequiredPeroretectienagaintcertain
trenictldiseasestherequirementvarieddepending upontheareato
whichtheindividualweedestined

c AircraftQuarantineDecleratienswererequiredonall
14TSplanesarrivinginPearlHarbor C1eeranceewereieeuedon
planesdepartingfromPenrlHarbor Iwillcementmereonthisprint
inamoment

22nimalandPlantQur4ntine

Theshortpeoftrainedmenandtimedidnetallowa
selectiveagriculturalaandanimlQuarantinecnsecuentlyanembargo
wasplacedenallplantandanimalintrbyplanefromthe
southrrwest TheBureauofEntomcloFyandPlantQuarantinehandled
plantinspectionstothemainlandwiththeaidoftheNavy

BecnuetheHawaiianIslandsatthattimewerethefocalpoint
foralltransoceanicaviationtravelingfromthemainlandtothewest
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andvicevrrsglthebgpageinspectionswereaccomplishedatHrnlulu
Itwasher thatthemainbarrierwqsetuptrstuntheflawrfarri
culturalpetsineitherdirection

3 PlanesQuarantine

a SprarinmofPlanesattheoutsetinanefforttrhave
Ineffectivesfepuardagainstinsectstravelingbyplane atwospray
programwas innupuratedsprarinrupondepnrturefromcachislandgroup
andsprayinspriortonrrivalatthenextislandgroupwasreouired
Ltlriscrewsandpersonnelbecamecrnsciousofthno farthismans

trconlyonesprnringbtwoenisland7rupswssgnern11yprncticod
rwcverthetwosprayprogramcontinuedinforcelmrttothe endof
thwaratPearlHarbor Therterrrlbombs onoandtwoprundorswere
uedforthispurposeinexpandedcrncentrntirnaupto16socrndsper
1000cubicfoot airspace Thelengthofspraytimovnriedwiththe
typeofplnc

b Collectionrfinsectsfromarrivingplaneswasconsidered
asroutineCoarantineprocedure Thiswasccrmplihodinsrfaras
trainedmanwereavailable

4 easeSanitation

n Realizingthatabasethatwasfreeofinsectsand
diseasecouldnottransmitthemtanotherbaserrislandgroupinsect
Controlandsanitationwasparticularlystressed Transientbarracks
werefreedofbedbugsusingDDTandfliesandmsauitreswereccntrcl
ledbysnnitnryproceduresnswellasDDTsprays

b Inasmuchasflightkitchenswhichdispensefordtt11
partsrftheN TS Pacificsv9r7 rr apotentialfecalsourceof

infectionemphasiswasplacedonIpepinrthemfreeoffliesandin
sanitarrcondition

c Cnemethodusedincheckingtheefficiencyfourworkwas
brplacingtheNewJerseytune lighttranatvnriustratericplaces
suchasairbe nndporttraidinintrrcentingpraaibleintroduc
tin missrflocalmnterinlvactrapped Overnin hundred
mquitresmrstlyCulexcuineuefascituS porntrnppedofone1
inonoevening n7nTlye 4materialwouldbeinterestinr
TheIigwttiinnSuperPlzntors srciatinEntomlrgistshaveanalyzed
scaleofthe findings

Entcmcicficn1PhasesofQuarantine

Thedevelrpmontftheentomrlogic1phasesofanvitirn
Qunrnntineprocedureisbasedrnthepromisethatinsectsdotravelby
plane

OnrecordsandcrllcctionsmadebytheNavyEntomologicalUnit
No51nttheNaval1rStationHonoluluinoverayearstime itis

knownthrttinsectsdotravelbyplaneandsometimesinconsiderable
numbers Inarecentletterfromonooftheby inthisunithewrote
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thQttheyhalmadewhitthenbelievedwasarecordcatchnamelyseven
hundredinectafromoneplane Itistruethatmanyoftheseinsects
arenotharmfuleitherfromamedicalorannpriculturalatnndnoingbut
thereisalargeenoughpercentageofdangerouspeststrnvclingtomake
thosewhoareconcernedwiththesecurityandhealthofthenationand
itsagriculturetobaluntifvzblyconcerned

nexampleofthenostibia 1anprorbuttrtillthevnluoof
anaviation6unrntineprograminthefactthntfromcollectionsalso

madebythenbevenamedunittenspecies ofmosquitoesnotnrenontin
theHawaiianInlandworecollectedfromarrivingplaneinnumbers
1ofileninlnrFenumberswerrinterceptedonplanesoriginatingfrom

knowncholeraanddy1enteryaroa

InadditionetherinsectsnotendemictotheHawaiianInland
groupswerecentinucuslybroughtbyp11ne Almqtwithoutexceptionall
specimenscollectedfromplanesweredeadindicatingtheeffectiveness
ofsprayingoperntirns Itwasnotcurfunctionnorwastheretimeto
cchductresearchonthesinificanceoftheintroductionsabovementioned
Howeverapartialtabulationofthemosquitoesaccordingtogenusand
specieswhichwerefoundonplanesdurinpzlimitedperiodaroas
follcwa Aedestaeniorhynchusvigilaxalbopictus Anopheles
punctuIotus Cul6xannulirstri iepsoni quinquafasciaus iiens
tarsaltlandsitiens Inasmuchastherewereconsiderablenumberso
deadunidentifiedspecimensitissafetoassumethatthisliftforthis
particularportofentrycouldbemuchlarger

Tributetotviation

That1havesaidisnoindictmentagainstaviation Therec
ordofaviationinthiswaris clear Theflyingofneededmedical
supplies penicillinwtlobloodplasmaetcwiththesubsequent
savingoflivesinaproudsagaofaviatin

gainIwishtoexpressmyappreciationforthisopportunity
ofbeingpresentwithyou Gerdluckinyourfineworkof1946

MrGray Didyouhaveanytroublewthanyofthepasnengerq in

spraying Iamthinkingofallcrgi Iamverynensitivotodry
pyrethrum Itaffectmy9inunes

MrHerm Sfrnsweknowweaidntthaveanythinpofthekindwhich
couldbedefinitelynttributedtotheapray Someofthenewaorogrls
comeinflavorstheyaroperfumed Gornniumforinntnce Letaof

theplaneswerelargetransportplanes Wedidntfindanylive
mcsquitrts Agetraveledatahighspeedandtheairprosureatthis
elevationwuldhnvcatendencytooliminnteanythingontheoutside

MrRobinson WearenowtoherapaperbyStanleyPBailey
ssociateEntmologistUniversityYCaliforniaatDaviswhowill
tellussomethingaboutmosquitocontrolintheMarianasIslands

1rRiley hnvenotpreparelapaperandshallthereforespeak
informally
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Trytoimagineyourselfwitha groupofSouthPacificIslandsinwhichitisyurjebtocentrelthe mesquites Thefirstthingyoumustdoistofindcutwhatkindsof mosquitoesarepresent The
nextthingistodecidewhatcontrolmethods arenecessary ThenyouhavetPFecutanddethejab

AstherewerestillsmeJaps erntheseislandswestartedoutwithafirearminonehandand adipperintheothertmaketheinit
weedfind butwhichlareaanhimdniccasesenide onurhanelrand
row y whichareashad

Notriedfirsttkillefttheadult mosquitoesinAndnearquartersandnativearesandthen tosetupprieritiefnrthe varieusJobstobedone

Muchofthemesquitebreeding occurredinsuchcontainer aswaterbarrelsbuckethelmetsetc Neterbarrelswerecontrolledbycoveringwithtreatedburlap whichwouldlastforfour orfivemonthsAgreatdealofdetailedspraying wasnecessarytocentrelCulexquinqyuefaaciatus Inadditionwedidaletofbroadcast sprayngbytirplanetecontroletherpeat mesquitesbreedingusingDDTafteritbecameavailableinsufficientquantities

Inthemixinghandlingand sprayingofDDTwedidnethave
anycasesofpoisoningeitheramongthe menworkingwithitoramongtheislandpopulation TheSeaBeesworkedinitwiththeir clothesoff IfamanheppeneitPbeunder aplaneandgetactualdropsofsprayenhisskinhesometimesdeveloped adermatitiswhichdisappearedin24hours

Incivilianworkitwillbe unnecesaryt taketheriskswe
necessarilydidinhandlingDDTbut wehadnetrnublewithpeiseningNewereabletosetgoodresultsin cntrellinpmesouitoesandfliesinanareaofconsiderablerainfall

EditorsNate MuchfMrBaileyshighlyinterestingValkwasetfthe record sandthereforeonlyasummarycouldbepresented Hea1seillustratedhisremarkewith
motionpictures

MrRobinson Iwillnewc111forthe reporteftheReselutiensoIMITTeaensistingof MrPeterMrMnda14andMrRobinson
MrPeters TheResolutiensCommittee movestheadoptionofthefallowingresolution

WRELStheConferenceof theCaliforniaMesquiteControlAssociationhasmattoconsiderthe newerknowledgeenDDTforuse asamosquitoarvicideandadulticide itisconcludedthatifallreasonable preceutiensaretakenfortheprotectionof personnelinthemixingandusesfDDTinensandorganicsolvents experiencetodateshowsnoinlurieuseffectstosuch personnel Itisfurtherconcludedthatifbesprayedordustedas alarvicideoradulticideusingstandardseaeptedtechniquesinamountsto supplytheminimumlethaldosetoquitoesexperiencetodateshows thatinjuriouseffectswillnot
ulttobielegicalimportantinsects fishoranimals
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ThisReolutienwasdulysecondedandadoptedbyunanimous
vote

MrPeters TheResclutinsCrmittnemovestheadoptionofthef1
lowingresolutio

VHEREStheUniversityrfCaliforniahasprovided113priculturePall
RameetingplacefortheCalifrrsiaMomquitrCentre smeciatien

February25and1261946 itistheunnimeuaresolutionofthisbody
thtoursincereappreciatienbeexpressedtotheRegentsoftheUni
versityofCaliferniAandtox11otherreapnibleforthiscrnsid
oratin

ThisReelutionwasduly4ocondedendprtssedbyunonimouvote

virPosersThe ResolutionsCommitteemovesthondeptienofthefr1
lowingresolution

BEITRESCLVED p theClifrrniaMosquitoCentrelLsscciaticnthatwe
eniesourdeepsympathyinbehalfofrelativesandfriendsoftwoof
urclosefriendsandfellowworkersFredLHayesandRobertG Pirie
whosincethelaptmeetingfthisAssociationhavebeentakenfromus
byloath Theire isndecidedlosstotheirdistrictsandto
mesquitecontrolinCAlifornin

BEITFURTHER R 0LVEDthatthismeetingshalllosswithamomentcf
sTTenceinreepetfulmemoryofFredLHayesandRobertG Pirieand
thatacopyoftheProceedingsofthisConferencebesenttoMrsFred
LHayesandNiseiRebcrt01Pirie

Theforegoingresolutionwesdulysecondedandpassedbyunan
imeusvete

MrRobinson I
r wraVeby

MrLilley Ourdistrictwhichbegenwithsixteen16nouaremiles
jumpedtoninetysquaremilesendthenlostyeartonineteenhundred
andninetyfive 1995querm1e4 tkinginthewholecounty

Thefemuraaessedvalunticnwsaroundeightendonehalf
million8500000whilenewitissixtymillion60000000 The

rateforthenewldistrictisten10centswhichbythenatureofit
willnotbeoncugh Ittikesinseveralincrrperatedtowns somenot
toolargecrwewouldnthewenoughtoaffectanykindofcontrol

Thepeopleinthenewdistrictexpectedresultsimmediately
butasthenew district wasntofficiallyAnnexeduntilMaytherewere
nefundsavailebe Howevertheassessmentwasmadeandwepromptly
pettwopretests onofrrmtheSantaFoRailroadnandonefromthe
SouthernPcificRailrrad TheybothpaidunderprotestbuttheSanta
FohassincewitidrawnherprotestwhiletheSouthernPacifichasnet
Shouldtheyfightitandbeatusitwouldmeanalotoftaxmoney
refundedwhichwouldbequiteajob Thereforewehavehadtogrslow
sfinitelycrampsourstyleforthecomingseason

willnowca11forreportsfromnfewdistricts The
Mr LilleyentheenlargementoftheMercedDistrict
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1wastakenunin annirpinnooversomeofthedistrictonthe
wrestsileandifthereisbreedinginantquantity inwhat1sawit
willbestrictlyanairplanejobofsprRving ordusting Theyhavean
abundanceofcheapwateranditisRgroatdairycountrytogether
withnumerousduCkclubsitwillrequireplentyof attentionand
money Definitelyastationwillhavetobeestablished overthere

MrRobinson ThenextreportwillbepresentedbyMrBumillor on
theBatIOnnCreek inLosAngelesCounty
MrBumjllor TheBallonsCrookMosquitoAbatementDistrict wentinto
operationduly1 1945aftertheoriginalsmallDistricthadsecured
sufficientannexatirntoincreasothe valuationtoaprintwherebya
wrrkablebudgetCouldbeobtained Thesmalldistrictwasfirstfarmedin1943

Thefolrwinpnrothoetntisticeforthis District

aossedvnluatirn 43134251000

24sqmilos

Prnulaticn 50000

Rate 00767

Totnllevy 1240400004000

WorkingBudget 112042000

The udilteroftheCounty ofLosAngeleslevied2404000totakecarefdelinquenttaxes ByJulyof1946duetothetremendusincreaseinbuildinginthe area thepopulationwillprobablybeabout75000

PartofthisDistrictcontains800 acresofsaltmarshand
duckPondswhichtresubjecttotide action netherpvrtioncontainsnumerousirrigationcanalsdun trtheextensivetruckgardeninginthatarea Theremainderisresidential inwhicharefoundanumberofdepressionswhichaccumulatewater duringthorainysoasrn Scatteredaboutareoilwell sumpswhicharenlsraproblem

Themeattrrublearmem9ouitrfund thereistheodes
tteniorhvncusbuttheCulexquincouofIscintu9 isnlsrorovalent

Duotrthefactthatthisistrict bagnnrporntirnduringthewnrwewere greatly hnmperodbythedifficultiesrfrbtnininp materialandequipment I factwehadtcrrkwithrut ntruckfrrthofis a
rstixmonthsof iperflea However inspiteofthecadifficulties we

wereabletrreducethesummerflightmaterially
Mr Robinson ThenextreportwillbebyMr RussellontheHanford
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Russell IntheHnforddistrictwehavemnnysloughsrnd alnt
ofponds Thesloughsorehenvilywoodedandwejusthovetocut rur
warythroughthem

WehadmanycossporlsintheDistrictbut wegetasanitarian
nppninte3andanordinancerelativetocesspools woepassedrequiringthemtoberepairedorreconstructed soastobemosquitoandfly
prnnf Inthreeyearswehaveclosedover1500cesspoolsand wehad
trytakeonlythreemenbefretheDistrict ittrrney

Pnrclearingoursloughswehnvomodecur ownpowerflame
throwerwiththenozzlennthoendofan8fontlengthofpipe with
thisweeonburnglmnstanythingincludingtreeswhich areburned
littleeachtimeuntilkilledanddried

Wearenowbuildingnbrtwithagasenrinrefor mireeffec
tiveworkintheslruphs

Wefarotringtotellourpenplowhatwe eredoingandfre
quentlywetAkecommunityleaderroundwith ustoghrthemwhatim
doneandwhatwehopetodr

MeetingsofthiskindrrrevaluablebutI thinkthepractical
awnshouldhavenlargerplacennthe prngrmandthusgetinfrrrintinnofmoredirectapplicationtr ourawnIcolconditions

Rcbinsrn WewillnowhearfromthenewTurlockdistrict
MrWashburn InTurlockthereisntmuchtrsayvet Wewererffic
ialysetupabut aweekago WegrintonperatinnnssoonasIam
releneedfromthePublicHealthServicewhichis supposedtobethis
week Wehavennareaof340squaremilesinStanislaus county We
areboundedonthenorthbytheTuolumneRiverand theEnstSideDis
trictandextendtotheSanJoaquinRiver onthowest Idrnotknow
whatourmainproblemswillbebut woshouldhaveplenty

MrRobinenn WowouldliketrcallforreportsfromalltheDistricts
buttimeisrunningnut Iwithtoannouncetheappointmentrf a

specialcrnitteetrnetinennjunetinnwiththeState DepartmentofPublicHealthinrelztinntnthesllncntinn ofStatefundstomosquitoabatementdistricts ThememberswillbeMrleibMrGrayMrMurphyandMrRbinsn

Mrrra IreoueetthatthenaysandMeansCnmirittee reetimediatelyafter Aijeurnrment withthePresidentandSecretary
MrPeters Weintendtocontactalldistrict superintendentsnrrnnr1giveyoufarmsnnwhichtrnnkenppliotinn forStatefund

MrRobinson IwanttopnrticulrIythankallthree nerennswhohave
Eivensrgeneroftheirtimetothin meeting andwhohovepresentedpapers Srof ruhavecomea1rngwryand wehopeyouhoveenjoyedyeurstayhere
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Wewillnowstandadjournedoutofrespectforthe memoryof
FredLhayesandRobertGPirie

leeredCounty

WilliamBHerzn9Trustee
HaroldFGravEngineer
MargaretA PrefontnineClerk
MaryMGrrgas Inspector
RolandBendelDivisionForeman
LPercyMapesDivisionForeman
HarleyADennisDivisionForeman
JohnADuffeyLaborer
ThomasLBranonLaborer
WoodrowLPaxtonLaborer
HerbertBrown Laborer
IvanPBeatLaborer
WilliamCHanirrLaborr
JackDRowlettLaborer
PaulTGarciaLaborer

Anderson None

BallonaCreek

EJBurnillerManager
HJCrawfordForeman

Carpenterie None

ClearCreek

OrionMurphySuperintendent

CoachellaValley None

Cr tonCreek None

ContraCost1No1

EarnestCampbellSuperintendent

Cottonwoodnone

Delano

ADJOURNED

REGISTEREDATTENDANCETTEECONFERENCE

MOSQUITO BTEMENTDISTICTS

NoelBOmlmrSuperintendent



Delta

NPMenefeeSuperintendent
DRTyloAssistantSuperintendent

DrMorris

FGeibSuperintendent

urham

DCCrandall Superintendent

EastSide

E ChanterRobinsonSuperintendent
JESellersInspector
JMCrow Inspector
NelsenNysong Inspector
EDershuri Inspector
J NAlien Inspector
WTBrooks Inspector

FairOaks None

Fresno

HauusLVietAssistantManager
RCSturpsonChiefInnpectrr

Hanford

EMRussell Superintendent

LisMolinos

CharlesPrraimePresidentBoardofTrustees
FJEngelhornSuperintendent

MarinCounty None

Matadoro

GordonW MapesSuperintendent

Merced

LJSpindtTrustee
HaroldGLilleySuperintendent

Napa None

NIanJoaquin

nestCampbellSuperintendent
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Oroviile None

PineGrove None

Pulgas None

Railing

OrionWMurphySuperintendent

SaltLakeCityUtah

DonMReesPresidentbardofTrustees
RobertA VilkinsSupervisor

SonoCounty

HowardPangburnSuperintendent

Sonoma None

SutterYuba

TGRaleySuperintendent

Tulare

RollandHendersonSuperintendent

Turlock

JoeDomecqTrustee
GEdwinWashburnSuperintendent

NestSide

RHCoburn Superintendent

CityandCountyHealthDepartments

ContraCostaCounty

OleJHendricksonsanitarian
ThomasMcMorrowSanitarian

LosAnpelesCity

WEarleDuclusMosquitospecialist

MontereyCounty

RMAbbottMosquitoControlOfficer

LosAnelesCounty
amI11erCh SanitaryInspector
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SCounty

MelvinJOlsenCh SanitaryInspector

anJoseCity

E0o1gertSanitarian
JohnLucchesisanitarian
RHHubbardSanitarian
JameHartleySanitarian

SutterYubaBiCounty

ThomaM SnerbeckChSanitarian

SacramentoCity

WilliamPFrancissanitaryInspector
HEMulliganSanitaryInspector

KernCounty

CFBaughmanChSanitarian

StateHealthDepartments

Washington

MitchellPMondalaSanitarian

California

SLDornesJr SanitaryEngineer
FrankMSteadChiefiv ofEnvironmentalSanitation
CF Snyder SanitaryInspector
O CBlumberg AssocSanEngr
RF PateraEntomologist
JohnRYoungSanitarianBureauofAdultHealth
HPKastberp M DDirectorBureauofAdultFealth
EAReinke seniorsanitaryEnrineer

Unite9StatesPublicHealthservice

NelsonC Wagoner SupervisorMCVAMerced
AVSleibertLiasonOfficerwith9thServiceCommandUSArmy
GeorgeL JacobsAsstEngineerMarysville
RichardPLonerganAsst SanEngineerBerkeley
PaulCHendersonSanitaryEngineerFortDouglasUtah
JohnJPrattJr Asst SanTerminalblandCalif
GHBradley SeniorEntomologistMCWAAtlantaGeorpia
Bernard1rookmanPA SanSanFrancisco
GEdwinMashburn Asat San MCABerkeley
SEKoelzP ASan SanFrancisco
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CityofPortlandOregon

DorothyMcCulloughLeeColrlissioner

UnversityofCalifornia

StanleyBFreebornAsst OscanCollegeofAgricultureand
ProfessorofEntomology

WilliamPHarmsProfessorofParasitology
qoodrowMi1dlekauffAsst ProfEconomicEntomology
J R toug1a AsstProf ofParasitologyDavis
JEEckertlpiculturaslistDqvis
WilliamCReevesHooperFoundationforMedicalReelearch

MedicalSchool SanFrancisco
VMHoskinsProfofEntomology
EvelynLMarchHomeManagementSpecialist AirExt ervice
JamesSkillingSchoolofPublicHealth
HaroldFGrayLecturerinPublicHealthSchoolofPublicHealth

UFDepartmentofAgriculture

BureauofEntomologyandPlantCuarantine

CMGiullinEntomologistPortlandOregon
E MGreenAsstEntomologistChico

Miscellaneous

BraunKnechtHeimannCorpSanFrancisco

0L Olden Jr

ChemurgicCorporationRichmond

KEMaxwellEntomologist
STSutherland
JJ JcohsVicePresident

ShellOilCompany

LeonCGloverEntomologistModesto
NHDodgeEntomologist

InlandAviationCompanyLosBanos

B ANopra
LloydStearman

NationalCannersAssociation

ELDouleSanitarian

HockwaldChemicalCo acramento

WFitchen



PestawayService SantaRosa

ieldonAEmburyManager

InsectResearchLaboratorySacramento

J D Kitley Owner

PhilispinePackingCorp erkeley

F MCurran Jr rriculturalist

BesierCorporationEmeryville

PaulF Dresher

U s army

MAfor T JohnsonJrSanitationOfficerHospitalHammer
FieldFrno

ColGeoA SkinnerMeiicalCorpsRetired
1stLtFloydC StephensonEntomologist9thServiceCommand

LaboratoryPresidioMonterey
2ndLtThomasNTamkuriSanEngrCastleFieldMerced
CaptLFCarrolau SurgeonsOfficeHCVIICorps PresidioMonterey
MajorHLFruitmanSanitaryOfficer PresidioSanFrancisco
Crypt rJGlovalskyM CProsi3io SanFrancisco
COFPlonus SanitationSectionPresidioSanFrancisco
Capt GJ PowellAsstMel InspFortMason SanFrancisco

T4P P IndichPortSurgeonsOfficeFortMason anFrancisco
GODuggan PestControl rankandstationnotgiven
Pfc John0Thorpson9206TSUTCFortMason SanFrancisco
PfcCarlJ Balser9206TSUTCFort MasonSanFrancisco

U SNavy

LEireencrPestControlShoo07MarIslanI
AGKellerMosouitoPestControlIndustrialPygieneSuction

areIsland
Lt 1rHElliottMcClureEntomologistHCIndustrialEyrieno

SectionMareI41and

inadditionevoralcommissionedNavyofficerswerenreent
whofailedtoregister
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229
225
228
31

323
t18
623
95

150
150
150

150

150
150
150
150

600
921LrCitirHoalthDent 300

441

104

715

1945

Income

Cashonrand
ThmeCitiesT D
DeltaMAD
MataderoL D
SolsnoLnD
ComptonM0
WestSide
Dr 6orrisiD
TG Raley
N T Ingram

PuncanELongworthl50
tfteCollegeofdash 150
HEodpe
NCRiley
FailBoren
Elwoodseaman

Nelson7Varoner
Jolson rysong
GrovmrForce
T JFarrar
SanJoseState

135921
750
420
1050
1120
455
500
2000
150
150

Cashonhand 22233

5AlamedaCo fD 2500
27EastidoMPO 1860
23FresnoMAD 2500
25So1anoCoM D 1120

25Dr orrisL D 2500
25TulareD 1400
213DeltaI 715

213rulsaICIfiD 700

216rstSideM D 500

216MatadoroM D 650
216DurhamMSD 300

213ThrLoCities1D 750
213MirkCo 150

327OhioCtntoUniversity 150
420OrvillcivD 300
4303ontraCosta D 1050
519ountyof iversiie 150
612ChamnaipnTTrbanaPF 150
61 nJhiCo11one 150

619tGDoNavarre 150
92 RockyMt Laboratory 150
82CityofLos 150

078

114

CIIFORNIA7OTTTITOCONTROL

FinancialStnternent

105

OCITICN

Expenditures

BankCharge 26
429JW Rideoutoperating

projectoratConference1250
429SmithBros Stencils 2260
623Stamps 500

o26PalmerlviultipraphinpCo
whitcbondpaper 3998

73 Lc11rrbachPaperCo
ColumbianClasp74ps 522

715PalmeriaAultirraphinrCo
Mimeonrocroiinps 8072

95 MargaretAPrefontQine
transcribing
proceedings
P1amedaMD stamps
usedmailing
procording

Income44916
Exp 22690

07

4000

2000
22690

bankaliutment
onhand123144

28 FredHayes stamps 100
28 trdpoprinting 458
316Postage printing 642
101Wedgeidv Co printing1179
101ElTejonprinting 1113

3492

Income40278
Exp 3492

onhand123145



Income

CrIFCN1

11

Financialctatement

Income44431
Exp 2333

209 CashonhandFebruary231946

CONTRCI hOCITION

1946

1i Cashonhand 136786 122 Stamps 1000
213EastSideM D 2100 223 CommercialPrinting
214LosNolinosMAD 300 Envelopesmimeo
214AlamedaCo MD 2500 graphing 133
215DeltaM D 1013

215MataderoP D 732 2333
217Pu1pasMD 700

221CarninterialPest T 300
144431


