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California Mosquito Control Association

FIRST SESSION

PresGreenfieldGoodmorningeveryoneIwould
liketowelcomeyoutothefirstsessionoftheCMCA
28thAnnualConferenceTheannouncementsthat

shouldbemadeatthistimeIwouldliketohaveheld
overuntilrecessUponreconveninganyannounce
mentwillbemadethatisnecessary

SoifImayatthistimeIwouldliketogetunder
waybyintroducingtoyouourfirstspeakerMrJess
Rodmanwhoisaverywellknowncattlemanfrom
FresnoCountyHeisthegentlemanwhodidsomuch
towardsstartingmosquitocontrolinFresnoin1940
HehasservedasPresidentoftheBoardandisnow
PresidentEmeritusoftheFresnoBoardMrRodman

MrRodmanPresidentGreenfieldfolksinterested
inmosquitocontrolandIseeatleastoneladyLady
andGentlemenWeinFresnoarealwayshappyto
welcomegroupsofthiskindtoourCityThismorning
IamspeakingonbehalfoftheTrusteesoftheFresno
andtheConsolidatedMosquitoAbatementDistricts
ofFresnoCountyandwishtoextendtoallofyou
greetingsandawarmwelcometoourCity

YoupeopleareengagedinwhatIthinkisaveryim
portantworkThatthemosquitoisthegreatestpest
ofmankindhasbeentrueImsurethroughtheages
Ithasonlybeeninrecentyearsthatgreatprogresshas
beenmadeintheirlocaleliminationandcontrolThis

workisandhasbecomesopopularwiththepeople
andthepublicofficialsthatyoufolkshavehadample
financingtodothejobthatwassonecessarytohe
doneBecauseoftheoutdoorlivingsopopularinCali
forniamodernhomesarebeingdesignedwiththisin
mindOntheseoccasionspeoplewearlessclothesthan
theynormallywouldbecauseofthewarmweatherand
thismakesthemdirecttargetsforanymosquitoesthat
maybeaboutThereisanotherreasonwhymosquito
controlisbecomingmorepopularallthetimeSome
mosquitoeshavespreadinpastyearscertainofour
mostcriticaldiseaseshencetheircontrolispopular
witheveryoneYouTrusteesfromthevariousdistricts
throughoutCaliforniaandIunderstandthereare
manypeopleherefromoutofstatesomeonthepro
gramandotherwiseyoufolksalsohavequiteare
sponsibilitytoseethatthemoneytodothejobinyour
districtiseconomicallyandwellspentBecausethe
movementissopopuarwiththegeneralpublicand
withmostofficialsdoesnotjustifyanyTrusteeorMan
agerofanyDistricttoengageinwastefulpractices
withpublicmoneyjustbecauseitsavailabletohim
Ithinkthatistheresponsibilityyouhave

WeraisealotofmosquitoeshereinFresnoand
adjacentareasbecauseweusealmosttheentirewaters
oftheKingsRiverandagoodportionofthewatersof
theSanJoaquinRiverirrigatingourveryfertilefields
andasyouknowwherethereisalotofwaterthereis
wastagepuddlesandbreedinggroundsformosqui
toesSowehavehadquiteanexperiencewithmos
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quitoeshereEffectivecontrolhasbeenobtainedWe
haveasmostdistrictshaveverycapablemenhead
ingtheDistrictsasManagerspluscapablestaffsIve
seenthatsituationdevelopinthisareaandImsure
itsdevelopingeverywhereintheworldwhereorgan
izedcontrolworkisbeingdone

Youdidntcomeheretolistentometalkaboutmos
quitoesIwanttowelcomeyoufolkstoFresnoWeare
proudofFresnoWearenowinthenumberoneagri
culturalcountyoftheUnitedStatesweareintheSan
JoaquinValleytheGardenofEdenspotintheworld
Ivehearditsaidmanytimesthatnootherplaceinthe
worldhasthediversityofcropsthatwehaveherein
theValleyEvenFresnoCountyaloneproducesmore
agriculturalproductsthanmanyStatesintheUnion
andwehavemanyhighproducingcountiesinourval
leyThatswhereyouareinthisfinecountryYouare
welcomeandwehopeyouhaveapleasantoccasion
herethenextfewdaysandwillwanttocomeback
againsometimeThankyou

PresGreenfieldMrRodmaninbehalfoftheAsso
ciationIdliketothankyouforthosekindremarksand
toacquaintsomeofthepeopleIsawlastnightwith
wheretheyaresupposedtobeIwasnottoosurelast
nightwhethertheyknew

NextonourprogramisMrNormanFoleyMrFoley
isChairmanoftheBoardofSupervisorsofFresno
CountywhichisalsotheRaisinCenteroftheworld
SoifImayIdliketocallonMrFoley

MrFoleyThankyouPresidentGreenfieldMr
ChairmanandLadiesandGentlemenitiscertainly
apleasureformeonbehalfoftheBoardofSupervis
orsthegoverningbodyofthisgreatcountyofours
toaddtothewelcomeofmygoodfriendMrJess
RodmanAsMrRodmanhassoaptlyinformedyou
weareveryveryproudofoneofthegreatestcommuni
tiesoftheStatewebelievewithoutquestionitisone
ofthebestintheStateAsyouseeIspeakrather
modestlybutIcanthelpitwhenItalkaboutthisgreat
communityofFresnoandtohaveyouselectourcity
asyourconventioncenterisverypleasingtousWe
certainlyhopeandfeelthatyouwillenjoyyourselves
hereandthatmanygoodthingswillcomeoutofyour
convention

Iwouldsaythiswithoutanyquestionwhateverthat
toyoupeoplerepresentedheresomanythroughout
thecountyoweagreatdealtoobecausemostcer
tainlyyouhavetakenagreatbiteoutofthemosquito
Throughoutthepastyearshehasthrivedverynicely
butyouhavecutthatbitedownabityourselfImsure
IcanlookbackatmyownexperiencesandI re

manyotherscanIrealizethefinejobyo avedone

andIcommendyouforyourefforts
AsIsaywehaveoneofthegreatestlittlecommuni

tieshereandIknowyourworkwillbehardThere
willbemanythingsbeforeyoubutwedohopethat
youwillhavetimetoenjoysomeoftheverynicespots
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wehaveandspendafewofthosehardearneddollars
becauseFresnocanalwaysusealittlebitmorelaugh
ter

Wehaveagreatmanygoodpeoplewithinourcom
munityandIwouldsayforyourinformationalong
withthosethatwehaveoneofthenicestChiefsof
PoliceintheStateoneofthebestSheriffsthereisin
theStateandIwouldsaysthisthatintheeventthat
shouldanyofourpolicestalwartshappentopickyou
upforsomeminorinfractionandconfineyouinour
SheriffsHotelifyouwouldjustletmeknowImsure
Icouldspeaktohimandperhapsgetyouaroomwith
nicehotandcoldrunningwater laughter

SoenjoyyourselvesandIknowthatmanygood
thingswillcomeoutoftheConventionwhichwillbe
acontinuedcreditofthevariousAssociationswhich
yourepresentandwedohopethatsometimeinthe
futurewemayagainhavethepleasureofwelcoming
youtoourfaircityIthankyouverymuchapplause

PresGreenfieldWellfellowsIdontthinkIcan
sayonethingmorethanMrFoleyhasjustsaidYou
havehadthewordWehaveahospitalityhourcoming
upthiseveningtakecare

Thenextpartofourprogramissomethingthatis
importanttoeachandeveryoneofusSenatorHugh
Burnsisgoingtospeakonsomeoftheproblemsof
wateranditseffectsonusmosquitoesetcinCali
forniaSenatorBurnsforsomeofthosewhoarenot
familarwiththe20thDistricthasrepresentedthe
areafor22yearsHehasformanyyearsdevotedhis
intereststomosquitocontrolproblemsandproblems
ofwaterItgivesmegreatpleasuretointroduceSena
torHughMBurnsSenatorBurnsplease

SenatorBurnsMrChairmanmydearfriendsand
guests

JessRodmanandNormanFoleyhavejustabout
stolenallmythunderonFresnoCountyItoolike
FresnoCountyIlikeitbetterallthetimebecauseit
seemstolikemeprettywellIprofesstotalignorance
aboutthelovelifeofthemosquitoandpracticallyany
thingelseaboutthemIwasinvitedverygenerously
tocomedownandmakeatalkthismorningsoIhave
seizedtheopportunityofgivingyoualittleinforma
tionIhopethatmayprovebeneficialtoyoutolearn
aboutsomeoftheLegislativeproblemsentwinedabout
thedistributionanduseofourwaterresourcesofthe
state

ImgoingtoshowyouapictureItsthelazymans
wayofmakinga20minutespeechItsnarrationand
backgroundwillshowyousomeofourwaterdevelop
mentprojectsAsyouknowtheStateofCaliforniahas
neverengagedinthedevelopmentdirectlyofanyof
ourwaterprojectsAllofourprojectshavebeenbuilt
eitherbyDistrictsformedforthatpurposeorbythe
FederalGovernmentThegreatinfluxofpopulationin
theStateinthepast10yearshascreatedproblems
alongwithmanyothersasyouknowandespecially
sointhefieldofwaterresourcesThedayishereand
weareallconvincedofthatwhentheStatewillhave
toparticipateinsomedegreeinthisfieldNowI
appearacoupleoftimesinthepictureandthereare
someselfservingstatementsmadeinitIhopeyou
willforgiveandtrustyouwillinasmuchas1958par
dontheexpressionisanelectionyearItsnotanim
partialpresentationnorunbiasednornonpartisan
SpeakingofnonpartisanwhenDemocratsandRe

publicansgettogetheratmeetingslikethistheyiron
outmutualdifficultiesIthinkitworksprettygoodfor
duringmypoliticalcareerIhavebeeninmeetings
thatcertainlywereotherthanimpartialandnonpar
tisan

Forthethirdtimeifyoudontminddigressinga
momentIlltellalittlestorythatmaybeamusingto
youForthethirdtimeIwaselecteddelegatetothe
DemocraticNationalConventionallthreeofthemeet
ingsIattendedwereheldinthecityofChicagoIf
noneofyouhaseverattendedaNationalConvention
ofanymajorpartyitsanamazingtranspiringofevents
Itsanarchaicandmuchoutmodedsystemofnominat
ingcandidatesforthehighestofficeinthelandButin
wanderingaroundtheconventionfloorwithsoundand
furyatitshighestIranintoayoungladywhoseemed
tohavenothingparticulartodosoIspoketoherand
saidHowdoyoudo Shesmiledbackandsaid
Howdoyoudo IsaidWhereareyoufrom She

saysinaveryslowSoutherndrawlImfromGeorgia
IaskedherWhatdoyoudodowninGeorgia She

saidWefarmmostlyyeahwefarmIguessIsaid
Whatdoyouraise ShesaidWeraisewatermelons
1saidHowwasthecrop ShesaidTerribleWe
plantedtheseedthebirdscamealongandateupthe
seedsTheplantsstartedcomingupandthedrought
hitusTheplantsdidntamounttoverymuchand
whenthemelonsstartedtoformthebugsgotonthem
Youknowmisterwhenthosemelonsgrewupthey
wereteenyweenythingsdoggonethatEisenhower

laughter
WellthisviewpointthatImgoingtodiscusswith

youinthisfilmistheNorthernCaliforniaviewpoint
YouwhoarefromtheSouthlandIhopeinyourchar
itywilllearnourpositionandmaybespreadthegos
peloftheNorthernviewpointdownsouthoftheTe
hachapisSowithoutfurthertodoIllasktheyoung
manouroperatorheretodaytostartthefilmfilm

PresGreenfieldIdliketosaythatSenatorBurnshas
justservedasGovernorofCaliforniaforashortperiod
oftimeandisSpeakeroftheHouse

SenatorBurnsGovernorforthreedaysThankyou
verykindlyyouhavebeenveryattentiveTradition
allywaterhasbeenallocatedinCaliforniaontheprin
cipleofFirstintimefirstinneedandonthebasisof
flowAndthatisthemeatofthecoconutasfarasour

controversyregardingwaterisconcerned
Youmaywellaskatthepresenttimejustwhatis

beingdonetostraightentheentirematteroutWe
havethreecommitteesoftheLegislatureworkingon
thisproblemConsiderableprogresshasbeenmadeI
doubtverymuchwhetheranythingwillbeaccom
plishedatthisBudgetsessioncomingupinFebruary
andMarchHoweverIhavehopesashaseveryone
elsethatattheGeneralSessionin1959thismatter
willbeadjudicatedorcompromisedtosuchanextent
thattheStatecangoaheadwithitswaterplan
Ithinkitwasinthe1945sessionwhenIhandleda

billtoremovetheformationofMADsfromtheDis
trictInvestigationActfacilitatingtheformationof
variousabatementdistrictsthroughouttheStateI
neverwillforgetmycolleaguefromMercedCounty
thelateSenatorHatfieldHesaidWhenyoutakethis
billuponthefloordonttalkabouttheInvestigation
Actyouarentalawyerandyoullgetalltangledup
TalkaboutmosquitoesSoIgotmyselfabookon



mosquitoesandboneduponthesubjectWhenIgot
onthefloorItookupabout20minutespointingout
andviewingwithalarmthemenaceofuncontrolled
mosquitopestsincludingmalariayellowfeveranden
cephalitisandwhathaveyouTheadvicewasvery
goodbecauseweweresuccessfulinsuppressingthe
Actwhichactivelyaidedsomewhattheformationof
mosquitoabatementdistrictsWeareconsideringthe
BudgetbeginningMondayFebruary2Weprobably
willbeinsessionforthreedaysthenrecessuntilMarch
3andtheBudgetoftheStatewillbeworkedonand
passedbytheLegislatureSoifyourorganizationhas
aninterestinStateappropriationswhichIassume
youhavemosteveryonedoesthatwouldbethetime
togetintouchwithyourrepresentativesatSacramento

Idowanttothankyouforthisopportunityofcoming
beforeyouIfthispicturehasbeenofanyhelptoyou
ininformingyouofourlegislativeproblemsrelating
towatermymissionhasbeenaccomplishedThank
youverymuch

PresGreenfieldThisisapleasurenotonlytoknow
ourwaterproblemsbuttoknowthatamanascapable
asSenatorHughBurnsisonthecommissiontoseethat
theproblemsareworkedouttotheirultimatecon
clusionsYouknowitsaverystrangethinghereWe
areactuallyontimeasfarasourprogramisconcerned
IhopeeveryoneistakingnoteofthatGordonareyou
satisfiednow

OurnextspeakerthismorningisDrRobertMetcalf
BobhasspokenbeforetothisAssociationontheprob
lemsofinsecticidestheproblemsofresistanceandI
seethatagainheisgoingtopresentmoreinformation
onthatverysameproblemDrMetcalf

DrMetcalfThankyouMrChairmanmembersof
CMCA

Itsalwaysapleasuretoparticipateinyourmeetings
andImhappytobeabletodiscusstheproblemsof
insectresistancetoinsecticidesIdontthinkIneed
tosaytothisgroupthatIconsiderthisthemostim
portantproblemfacingeconomicentomologytoday
Youhavehadconcreteexperiencewithitandknow
exactlywhatitmeansintermsofyourownactivities
Onaworldwidebasisitisgratifyingthatresistance
isalsobeingrecognizedandparticularlyWHOwhich
isthelargestorganizationattemptingtodosomething
aboutsolvingtheproblemThatiswhatIwanttotalk
toyouaboutthismorning

Lastsummeritwasmygoodfortunetobeaskedby
WHOtospendamonthvisitinglabswheretheyhave
cooperativeresearchprojectsunderwayinvarious
countriesthroughouttheMediterraneanareaItwas
hopedthatIwouldbeabletosurveyresearchwhich
wasinprogressandmakesuggestionswhichwould
stimulatemoreworkwithnewinsecticidesinparticu
lartheorganophosphorusinsecticidesaspossible
agentsforthecontrolofinsectvectorsofdiseasewhich
havebecomeresistanttotheChlorinatedHydrocarbon
materials

AssomeofyouknowWHOproposestoeradicate
malariafromtheearthMalariaisgenerallyconsidered
themostimportantofhumandiseasesThereareper
haps250millioncasesayearandithasbeenestimated
bypeoplelikeDrFredRussellthattwotothreemillion
deathsmayresultannuallyItisatremendousprob
lemandWHOsprogramcallsforanexpenditureof
onehalfbilliondollarsinthiseradicationstepThisis
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tobecarriedoutlargelybytheuseofresidualhouse
spraysofDDTBHCdieldrenAndthereforeitwas
withagreatdealofalarmthatWHObegantoviewa
fewyearsagothestatementsbeingmadeaboutthe
resistanceofsuchinsectsasthehouseflytothesema
terialsTheirconcernrosesharplywhenitwasshown
thatafewspeciesofAnopheleshadthisabilitytocir
cumventthelethalactionoftheseinsecticides

AsmattersstandatpresentDrAWABrown
whoisinchargeoftheresistanceworkinWHOhas
calculatedthatabout65speciesofinsectshaveshown
ameasurabledegreeofresistancetoinsecticideaction
Oftheseaboutonehalforaround30areinsectsof
publichealthimportanceTheseinclude8speciesof
Anopheline12speciesofAedesandCulicinemosqui
toesseveralspeciesofMusca2speciesofHemiptera
orbedbugsCimexlectulariusandChemipterusthe
humanbodylousebutverystrangelynotthehuman
headlouseandafewothermiscellaneousspecies
whichIwontdealwithatthepresentmomentThisis
alistwhichisveryalarmingobviouslybecausein
cludedinitarevectorsofsomeofthemostimportant
humandiseasesoutsideofmalariasuchthings asty
phusyellowfeveretcWHOhashadtheforesightto
recognizetheimportanceofthisproblemtotheir
schemeandhavebeenorganizingonaglobalbasisto
combatit

Theyhavebeenencouragingresearchworkinall
partsoftheglobeonaparticularlybasicandfunda
mentalbasistofindoutthenatureofthisresistance so

thattheycanattackitintelligentlyThebiggestprob
lematthemomentisthattherearefartoofewpeople
andfartoofewlaboratoriesengagedthat cancon

tributedirectlytothis
AttheConferencewhichIattendedinGenevalast

summerwecalculatedthattherearenotmorethan
12laboratoriesintheworldwhicharestaffed or

equippedtosatisfactorilydealwithallthephasesofthe
resistanceproblemparticularlythoserelatingtotoxi
cologyphysiologyandbiochemistrywhereitisneces
sarytofindoutwhatishappeningintheinsectsbody
thatisproducingtheresistancetoinsecticidalaction
WHOhasmadetheverysignificantproposalthatany
grouporbodyestablishingalargeinsectcontrolproject
inchemicalsshouldautomaticallyreserveasmall per

centageoftheirtotalcostforbasicresearchleadingto
thepossibleeffectsofthistreatmentprogram onthe
insectresistanceandpossibleadverseaffectsonother
livingorganismsAprogramwhichcomestomindalong
thislineistheGypsyMothprogrambytheUSDAin
theEasternpartoftheUnitedStatesalsotheMediter
raneanFruitFlyeradicationprogramofFloridaetc
ThisisoneofthemostsensibleproposalsIhaveheard
anditdoesnttakemuchmathematicstofigurethat
ifwecouldspend1ofthishalfbilliondollareradica
tionprogramonfundamentalresearchofthechemicals
thatweproposetouseonourinsectpopulations we

couldcertainlycarryoutalargeamountoffunda
mentalresearchwhichcertainlywouldntbewasted

IleftLosAngelesonthePolarRouteofSASwhich
gavemeauniqueopportunitytoflyoverthenorth
countrywhichIhadneverseenWhenIgottoGeneva
Ihadntsleptin24hoursforthescenerywassofasci
natingtomeIgotintouchwithDrBrownandfound
Ihad1Ihourstogetallmyticketsitinerariesand
papersetcfromWHO
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DrMetcalfthenproceededtoshowexcellentslides
ofhistripatravelogueofhisjourneyto12countries
instudyingtheirinsectcontrolproblems

PresGreenfieldIknewformanyyearsthatBob
wasafineresearchentomologistbutIdidntknow
youhadthatbeautifultechniqueofphotographyat
yourcommandItnowgivesmepleasuretodeclarea
recess

JayGrahamIwanttoputinaplughereforthe
AMCABulletinNo3MosquitoCultureTechniques
TheAMCAstillhasalotofthemleftanditsworth
whilehavingYoucangetitfromMrCTWilliam
son16OrwalkAvenueIslipNewYorkorwriteto
meincareoftheBiologyDepartmentattheUniversity
ofUtahThepriceis200andyoucantspendabetter
200Imsure

PresGreenfieldThanksJayPleasegiveyourfor
malpaperstoourgoodSecretaryEdWashburnso
theywillbereadyfortheProceedingsThatcompletes
theannouncements

Itgivesmeagreatdealofpleasureatthistimeto
introduceoneoftheforemostmosquitomeninCali
forniaanHonoraryMemberoftheCMCAHarold
Gray

MrGrayWellthisisnow28yearssincetheCMCA
hasbeenorganizedandour26thmeetingIwellre
memberthefirstonewehadin1930inDecemberat

theUniversityofCaliforniaWehadabout3035peo
plepresentandagoodmanywereteachersinthe
UniversityitselfThereareveryfewofusleftwho
wereatthefirstmeetingIthinktheonlyonepresent
besidesmyselfisStanFreebornThisorganizationhas
comeatremendouswaysincethattimeIthasbeena
greatpleasurefortheOldMantowatchhowallof
youyoungstershavecomealongandtakenoverand
havemadeaveryfineorganizationoutofthisAssocia
tionItreallydoestheheartgoodtoseetheenthusiasm
thehardworkandthetremendousinterestyouhave
putintoitIsincerelycongratulateyouonthejobyou
havedonearedoingandwilldointhefutureNow
sofarthismorningwehavehadaWaterlogueanda
TravelogueIdontknowwhatkindofalogthiswill
bebutmaybeitwillbeanIdealogueSometimesyou
canmixidealismwithpracticalityandthatiswhatI
havetriedtodothismorningwhereasyouknowI
usuallyspeaktoyouextemporaneouslythistimeIam
goingtoreadandasIgoalongIthinkyouwillsee
whyIhaveentitledthetalkWhatHowandWhy

WHATHOWANDWHY

HAROLDFARNSWORTHGRAYGPH
HonoraryMemberCaliforniaMosquitoControl

Association
PREFACE

Whetheritisabusinessoraprofessionalpractice
oragovernmentalagencytheindividualsorthegroup
involvedmustofnecessityaskthemselvesattheincep
tionandperiodicallyastimegoesonthreepertinent
questionsWHATAREWETODO HowAREWETO
DOITandWHYISITTOBEDONE

Itisessentialthatthequestionsbeaskedandthat
theybeansweredwithintegrityforlifeissomething

morethanmerelyholdingordoingajobforthesake
ofmakingalivingItisnecessaryandlegitimateto
makealivingbuteveniffinanciallysuccessfulitwill
beapoorlivingindeedifithasnopurposeorvalidity
asidefromthemakingofmoneyIfonecannotfeelthat
hehasinhislifesworkdonesomethingofvalueto
othersthanhimselfhehasindeedlivedabarrenexist
ence

Sincepublicservantsingeneralcannotexpectthat
theywillearnlegitimatelyintermsofmoneyorprop
ertyanyappreciablewealththeirincentivesandre
wardsmustbefoundinalargedegreeinabeliefthat
theirworkisofrealvaluetothepublicToensurethat
thisrealvalueisattainedtheymustasktheseques
tionsofWhatandHowandWhyandanswer
themadequatelyForassuredlyifYOUdonotaskand
answerthemthepeopleyouservewillaskthemand
possiblytheiranswersmaynotbetoyourliking

WHAT

Limitingthisdiscussiontomosquitoabatementagen
ciesthefirstuestionwemustaskandanswerisWhat
istobedoneAglibanswerisAbatemosquitoes
Butallofyouknowthataglibanswerisnotenough
Theanswerismuchmorecomplexparticularlywhen
youarestartinganewprojectOfcoursetheapplic
ablesectionsoftheHealthandSafetyCodeofCali
forniaprescribethepowersanddutiesandlimitations
ofmosquitoabatementagenciesandyoumustoperate
withinthelawButthereisawidediversityofprob
lemsinvolvedandawidevarietyofmeanswithwhich
tosolvethemThereisalsoawidevarietyofdifficulties
tobeencountered

Mosquitoabatementagenciesareorganizedinre
sponsetoapublicdemandtoabateanappreciable
publicnuisanceortocontrolamosquitotransmitted
diseaseIntheearlyyearsofthiscenturythecontrol
ofmalariawasoffirstimportanceinthecentralvalley
ofCaiforniaIncontrastintheSanFranciscoBay
regionthecontrolofpestmosquitoeswasimportant
SotheWhatwasdefiniteineachareaHowever
conditionshaveapropensitytochangeDistrictsinthe
centralvalleysuchasDurhamandLosMolinosand
OrovilleandFairOakswereorganizedtocontrolma
lariaTodayexceptforFairOaksaftermalariawas
controlledtheyarecontinuedtocontrolpestmosqui
toeswhichbecamerecognizedasanuisanceafterthe
diseasevanishedSotheWhatmaychangeanda
certainflexibilitytomeetchangingconditionsisneces
sary

TheWhattobedoneisamatterofpolicyandthe
determinationofpolicyistheprerogativeanddutyof
theBoardofTrusteesoftheDistrictAtrainedand

experiencedManagercanassisttheTrusteesinthede
terminationofpolicybuthemustalwayskeepin
mindthefactthattheBoardofTrusteesdetermines
policyandonceapolicyisdetermineditisthedutyof
theManagertocarryitoutfaithfullyandeffectively
Ifhecannotingoodconsciencecarryoutthatpolicy
theManagermustresign

How

ThenextquestiontobeaskedisHowisthepolicyto
becarriedout Thisistheprimaryprovinceofthe
ManagerandtheBoardofTrusteesmustholdhim
responsiblefordoingthejobefficientlywithinthe



meansprovidedTheManagermustkeeptheBoard
ofTrusteesfullyinformedastothemethodsbeing
usedandhemustparticularlyreportregularlyoncosts
andexpendituresandonworkperformedandonre
sultsobtainedwhereverresultscanbemeasuredquan
titativelyTheBoardofTrusteesmustexamineand
evaluatethesereportsandmayproperlymakesugges
tionsorissuedirectives

ButandthisisanimportantBUTthesesugges
tionsanddirectivesmustcomefromtheBoardof

TrusteesasaBOARDandbyBoardactionItisboth
improperanddestructiveofmoraleandefficiencyfor
anyindividualmemberoftheBoardofTrusteestotake
uponhimselfthefunctionofasupranumerarymana
gerandtomessaroundintheoperationalphasesof
theworkorintheadministrativedetailsIhaveseen
thisdonewithpoorresultsandIhaveseenitat
temptedbutstoppedbyaManagerwithselfrespect
IfBoardmembersdonothaveconfidenceintheability
oftheirManagertheyshouldataBoardmeeting
presenttheirchargesandtrytoremovetheManager
bymajorityactionoftheBoardofTrusteesIftheyfail
todosothedissentingTrusteesshouldeitherloyally
acceptthedecisionofthemajorityorshouldthem
selvesresign

Oneimportantpointtobedecidedatthestartof
operationsinvolvesboththeWhatandtheHow
andshouldbedecidedjointlybytheBoardofTrustees
andtheManagerThequestionisShallwetrytoob
tainimmediateandspectacularresultsatthestartby
palliativemethodswithaprobablesacrificeoflong
rangeeconomyandeffectivenessorshallwesacrifice
immediateresultsintheinterestofeventualeconomy
andeffectiveness Unfortunatelythisquestionissel
domconsideredcarefullyinallitsimplicationsItis
alsoaquestionwhichmustbeaskedagainifconditions
changeSometimesthechangeissogradualthatwe
failtorecognizeitpromptly

MypersonalopinionisthattheBoardofTrustees
shoulddefinitelyandpositivelytellthepublicthatcom
parativelyslightresultscanbeexpectedinthefirstsev
eralyearsofoperationAnyexperiencedpersonknows
thatthefirstyearortwomustbeconcernedmainly
withorganizationalproblemsobtainingandtraining
anoperatingstaffandcrewsobtainingequipment
settingupdepotspurchasingmaterialsgettingac
quaintedwiththeterritoryanditspeopleandprob
lemsmappingthemosquitoproducingareasmeasur
ingmosquitoproductiondeterminingthemosquito
speciespresenttheirseasonalprevalenceandtheir
relativeimportanceasdiseasevectorsandpestsset
tinguptheofficeandadministrativeroutinesand
othermattersofimportance

ThatisalotofworkIttakestimeIttakesalotof

thoughtandanalysisOfcourseonecanstartoutfairly
soonsprayinginsecticidesatrandomovertheland
scapeandputtingoutalotofsmokescreenaerosols
ifyouprefertomakethepublicthinkyouaredoing
somethingButareyouspendingthetaxpayersdollars
tothebestadvantageWillthesemethodsgetthere
sultsinthelongrunIdoubtitButasIhavepreviously
saidmuchonthisthemeIconsiderittobeunnecessary
toelaboratefurtherButIagaincallyourattentionto
thefactthatfromtimetotimeyoushouldreviewyour
operationsandcriticallyreexaminetheminthelight
ofthesequestionsofWhatandHowHavecondi
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tionschangedsothatchangesinprocedureandmeth
odsareadvisableornecessaryDONTGETINARUT

WHY

ThefinalquestionofbasicimportanceistheWhy
oftheoperationObviouslythisquestioncanbean
sweredinpartbyreferringtothelocalconditions
whichbroughtabouttheinitiationoftheprojectan
endemicorepidemicdiseaseoraseriouspestoran
economiclosstothecommunitycausedbymosquito
prevalenceButthereareotherWhysofimportance

NotonlydoesthegeneralpublicaskWhydowe
paytaxestohavethisserviceperformedforusbutthe
publicmayfromtimetotimeaskWhydowenot
getbetterresultsforlessmoneyIdonotthinkweneed
togointodetailsonthispointforitisconcernedwith
publicrelationsandpublicinformationWehavehad
manyinterestingpapersanddiscussionsaboutitat
previousmeetingsandtheyhavebeenprintedinour
Proceedings

ButtherearetwootherWhyswhichIbelievehave
beensomewhatneglectedinpracticeatleastinsome
agenciesandhavebeendiscussedseldomatourcon
ferencesOneistheWhytheTrusteesmayaskthe
otheristheWhytheemployeeconsciouslyorun
consciouslymayask

TrusteesmayaskWhyamIaTrustee Ifhecanin

goodconscienceanswerthatheisperformingavalu
ablepublicservicewhichiswelladministeredandin
whichhecantakepridenofurtheranswertothat
questionmayheneededButIsubmittoeachManager
thepropostionthatfewTrusteeseverreceivepublic
recognitionforthevaluableandunpaidservicesthey
renderandsomeManagersfailtomaketheeffortto
lettheirTrusteesknowthattheireffortsareappre
ciatedItisnotdifficulttosaysincerelyasoccasion
warrantsthattheworkoftheTrusteesisappreciated
bytheManagerWhynotdosonowandthen

TheotherWhygoestotherootofsuccessfulman
agementandthisistheWhyaskedbytheemployees
Whyisthisbeingdone WhyshouldIbedoingit
Whydoesthepublicpayforit Whythisand
Whythatinrelationtothevariousoperations

Thesuccessfulansweringofthesequestionsisthe
basisofthatintangibleespritdecorpsofasuccessful
organizationEitheradistricthasitoritdoesnothave
itIdonotknowthatIcantellyouhowtoobtain
espritdecorpsbutIcangiveyouafewideas

FirstifyouwantloyaltyyoumustbeloyalYou
mustbecompletelysincereandyoumustbeasfair
andjustaspossibleinyourrelationswiththeem
ployeesAskyourselfIfIwerinhisplacehowwould
Iliketobetreated Trytobesincerelyinterestedin
eachemployeeasapersonandinhiswellbeingand
advancementTheseareessentialqualitiesinaMana
gerButthereismore

Theemployeeshouldbeconstantlyhelpedtounder
standhisjobbetterHeshouldalsobegivenoppor
tunitytotrainforadvancementThismeansacontinu
ousinservicetrainingprogramIcannotoverempha
sizeitsimportanceThereshouldalsobeincentivesin
betterpayandinpromotionsforthosemenwhoshow
themostinterestanddothebestworkTherearealso
suchmattersasaretirementsystemandgroupmedical
andhospitalinsurancefortheemployeesandtheir
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familiesIthinkthesethingsareobviouslydesirable
butsometimestheyareneglected

Butnomancantakearealinterestinhisjobunless
heunderstandsitslargerimplicationsandbelieveshe
isdoingsomethingworthwhileinthisworldToomany
peoplehavejobswhicharemerelyjobsWhentheygo
hometheyforgetthemTheyaremerelyameansof
makingalivingTheyliveoutsidetheirjobsButa
skilledManagercandomuchtomaketheemployees
understandthatmosquitoabatementworkisavain
ablepublicserviceofwhichwhenwellperformed
theyjustlycanbeproud

IbelievethatmuchmorecanbedonebyourMana
gersandTrusteestodevelopthisprideofworkman
shipandthisinterestinthejobofmosquitocontrol
Notonlymustitbedonefortheregularemployees
butsomethingcanalsobedonealongthislineforthe
seasonalemployees
Isuggestthatatyournextannualmeetingyouhold

asymposiumonmethodologyandphilosophyinthis
phaseoftheartofmanagementPendingthattimeI
suggestthatyoudosomerealhardthinkingonitand
tryoutvariousideasYoumaybesurprisedatthe
resultsyouwillget

Aboveallconstantlyrememberandsincerelybe
lievethatyouareperformingavaluablepublicservice
Havefaithinithaveprideinitfindsatisfactioninit
anddoitasKiplingsaid

NotasaladderfromearthtoHeaven
notasawitnesstoanycreed
Butassimpleservicesimplygiven
tohisownkindintheircommonneed

PresGreenfieldThankyouHaroldIenjoyedthat
NextontheprogramwillbeareportfromUtahby

GlenCCollett

MrCollettLadiesandGentleman

Itisindeedapleasuretobeheretodayrepresenting
theUtahMosquitoAbatementAssociationandcer
tainlyweinUtahareappreciativeofthehelpand
supportwehavehadfromthisAssociationinCali
forniaandwefeelthatalthoughourUtahAssociation
issmallweareaveryactivegroupandmuchofits
successcanbeattributedtotheCaliforniagroupItis
gratifyingformetodaytoseethiscrowdandwedo
havefromUtahatthismeetingfourDistrictManagers
BoardMembersofthesedistrictsWealsoclaimas

UtahansDrHessandLouisOgdeninaddition

REPORTFROMUTAH

GLENCCOLLETT

ManagerSaltLakeCityMAD

AND

LEWISTNIELSENPHD

UniversityofUtah

MosquitocontrolinUtahisnowbeingcarriedon
chieflybysixorganizeddistrictsinfourcountiesBox
elderDavisSaltLakeandWeberAllofthesecoun

tiesbordertheeastsideofGreatSaltLakeandcontain

approximately530000peopleor64ofthestatestotal
population

TheUtahMosquitoAbatementAssociationcon
tinuestobeaveryactivegroupandisnowpreparing
foritseleventhannualmeetingtobeheldatWeber
CollegeOgdenUtahMarch14151958Wewould
liketoextendapersonalinvitationtoeachoneofyou
toattend

WeshouldalsoliketoreportthattheUtahAssocia
tiontheLoganFieldStationandtheTrainingBranch
CDCPublicHealthServiceofAtlantaGeorgiaare
sponsoringaMosquitoControlConferencetobeheld
atFarmingtonUtahFebruary481958Thisschool
underthedirectionofDrHarryDPrattChiefofthe
InsectandRodentControlTrainingSectionofthe
CDCPublicHealthServicewasfirstpresentedin
Utahin1955DrPratthaspreparedanotherexcellent
programOurassociationismostappreciativeofthe
opportunityofhavingthisexcellenttrainingavailable
againtomosquitocontrolworkersinthestate

Closelyassociatedwiththemosquitoabatement
workinUtahistheresearchinprogressattheLogan
FieldStationTechnologyBranchCDCofthePublic
HealthServiceunderthedirectionofDrArchieD
HessDrHessandhisstaffhavedonemuchtofurther

effectivemosquitocontrolinUtahAlsoworkingclosely
withtheUtahAssociationistheDepartmentofZoology
andEntomologyoftheUniversityofUtahunderthe
directionofDrDonMReesDrReeswhoiswell
knowntomostofyouhasalsoservedforthepastfif
teenyearsasamemberoftheBoardofTrusteesofthe
SaltLakeCityDistrictandhasrenderedinvaluable
serviceHeisnowonayearsleaveofabsenceandat
presentisteachingmedicalentomologyandmosquito
taxonomyattheUniversityofIndonesiaatDjakarta
Indonesia

SomeinterestingeventsoccurredinUtahduring
1957Thestatelegislaturepassedabillwhichenables
thecreationofmosquitocontroldistrictsbycounty
commissionsSuchdistrictsarethenautomatically
placedundertheircontrolThisbillasfaraswecan
determinedoesnotaffectthedistrictsthatarenow
inoperation

Considerableinterestintheorganizationofnew
mosquitoabatementdistrictshasbeenshownbyUtah
andCachecountiesduringthepastyearAseriesof
meetingsconsistingofmayorsandcountycommis
sionerswereheldinUtahCountyin1957Justprior
totheendoftheyearthemayorsofthiscountydecided
thatasurveyshouldbeconductedduring1958tode
terminetheextentofthemosquitoproblemandthe
feasibilityoforganizinganabatementdistrictThe
committeecontactedDrsVascoTannerandEldon
BeckoftheBrighamYoungUniversityDepartment
ofZoologyandEntomologywhoagreedtoworkwith
thecountyonsuchaprojectApproximately500000
hasbeencontributedbythecitiesinUtahCountyto
coverthissurvey

InCacheCountytherehasbeenincreasedinterest
onthepartofthecountycommissionastotheneedof
mosquitocontrolbutnosurveyshaveyetbeendefi
nitelyplannedHoweveritappearslikelythatboth
UtahandCachecountieswilleventuallyorganizemos
quitoabatementdistrictsWhenthisoccursatleast



80ofthepeopleofUtahwillbereceivingthebenefit
ofmosquitocontroloperations

During1957anoutbreakofWesternequineen
cephalitisinhorsesoccurredinnorthernUtahThirty
sevenpositivecasesandaconsiderablenumberofpre
sumptivecaseswerereportedTheStateHealthDe
partmentalsoreportedtwopositivehumancaseswith
oneresultingindeathOneotherdeaththatofa12
yearoldgirlwascausedbyapossibleencephalitis
infection

Ingeneralthemosquitonuisanceintheorganized
districtswasverylowduring1957eventhoughthere
wasabovenormalprecipitationduringMarchApril
MayandJuneandveryheavyspringrunoffsoccurred
inthevalleysofnorthernUtahEffectivewatermanage
mentandtimelymosquitocontrolpracticeswerere
sponsibleforthesmalladultmosquitopopulations
whichresultedForthefirsttimeinmanyyearsthere
wasnomajormigrationofAedesdorsalisintoSaltLake
CitySeveralcountiesnotcarryingonmosquitocontrol
reportedincreasedannoyancesduringtheyear

Tremendousstrideshavebeenmadeinbringing
aboutgoodrelationsbetweenmosquitocontroldistricts
andtheUtahStateDepartmentofFishandGame
MuchofthecreditforthiswasduetoJPerryEgan
latedirectoroftheFishandGameDepartmentHis
recentdeathwasdeeplyregrettedbymosquitowork
ersthroughoutthestate

MaintenanceofexistingdrainsinSaltLakeCounty
bythecooperativedrainagepolicybetweentheSalt
LakeCityCorporationSaltLakeCountyandtheSalt
LakeCityMosquitoAbatementDistrictwascontinued
in1957Thedrainageoftheentirecountyhasbeen
improvedbythisprogramandconsiderableprogressin
watermanagementhasbeenmadeeachyearsinceits
inceptionin1952

PresGreenfieldFellowsIhopeyouhadagood
chancetoseethesegentlemenfromUtahandmake
theopportunityofgettingbetteracquaintedwiththem
becausetheyarequiteagang

Ournextwillbeapaneldiscussiononmosquito
controltheirenvironmentandchangesPanelmodera
torisDrStanleyBFreebornProvostoftheUniversity
ofCaliforniaatDavisDrFreebornwillintroducethe
subjectandthenasktheaudiencetoparticipate

DrFreebornGentlementhisisanaudiencepar
ticipationsessionIhopetherewillbealotof64000
questionsandanswersnoprizesanditsjustoneof
thosekindsofmeetingswherewetalkshopabout
theproblemswehavemetinthechangingconditions
producingchangesofpatternsinourmosquitoesand
theirmethodsofcontrolItsaplacewherewecantalk
ourownlanguageofmosquitoidentificationandcon
trolandthatbringsmeuptoastorybutfirstEdcut
offthatmachinelaughter

HavingsetthetoneforthemeetingIdliketostart
thisdiscussionPerhapstheearliesthistoryofmosquito
controlgoesbacktothemistakeofSirMalcolmWat
sonwherehefoundinoneareaifhecutthetreesand
didawaywiththeshadethattheparticularmalariacar
rierthatwasintheareacouldntbreedbecauseoflack
ofshadesohemadeareputationbycuttingdownall
thetreesHewasinvitedtorepeathissuccessinan
otherareaashortdistanceawaywhichhedidbutthe
worstmalariaspeciesintheworldcameinandthrove
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inthesunshineNowthatsaconditionwearemeeting
allofthetimeinourpracticalcontrolworkMostof
youherehaveseenAedesnigromaculiusreplaceAedes
dorsalisinCaliforniaPurelyprobablyduetoirrigated
pasturesfromtheoldtypeofirrigatingwastelandsof
theolderdays

AllofyoumusthaveproblemsalongthatlineWho
hasaquestion

MrStageForthepasttwoweeksIhavebeengo
ingupanddowntheValleyvisitingsomeoftheMADs
hereandIvebeenimpressedbythenumbersofthose

youmentionnigromaculisandIvebeenwonder
ingifthosethingsaregoingtobeabletocomeupinto
thearidsectionofWashingtonandtakeoverthereas
theyseemtohavetakenoverhereintheValley

DrFreebornIthinktheywereuptherelongbefore
theygottoCalifornialaughter

MrStageDoyouhaveanyideaofhowtopreventit
Wehavenoirrigationatpresentbutdohavesome row

cropsandalfalfa
MrGrahamWehaventhadthechangeoveryetto

nigromaculisbutweapparentlyaregettingitAtleast
recordsinthecontrolareasseemtoindicatethat

DrMurrayWehaveseenachangefavoringnigro
maculisinoursourcereductionprogramwhichcauses
ussomeconsternationManyofourirrigatedpastures
areextensiveswampsattimesoftheyearandaswe
introduceadrainageprogramwereducetheswamp
partbyperhaps90aswedothatwestillhavewater
standingoverpartsofthefieldforfourorfivedays
WearethuschangingCulextarsalisbreedingareas
tonigromaculisbreedingareascreatingamoresevere
problemthanwehadbefore

BobPetersImightsaywehavenigromaculisbut
itsamatterofkeepingpeacewiththemBeforethe
MADwasestablishedtheareaofLodihadaWPA
projectontheriveranditwasassumedthatthiswould
helpclearoutthemalariavectorThispickandshovel
workmanagedtodevelopaconditionsodesirablethat
theyproducedthegreatestmalariaoutbreakintheir
historyThisoccurredbecauseofinsufficientknowl
edgeofthemosquitoSincethedistricthasbeenin
existencecontrolstillinvolvesthesamegeneralriver
areaAtthattimewehadasituationwhichwaspri
marilyanAedesproblemofsticticusandvexansvex
ansprimarilyWeclearedtheseareasandwerevery
pleasedwithourresultsUpuntil1952wehadcleared
severalhundredareasItappearedthatwehadlicked
theproblemoftheAedesmosquitoesWehadthe com

pleteanswerasfarascontrolofAedesmosquitoes
wereconcernedButitsohappenswewerefooled
Asyouallknow1952wasayearofrecord orhistory
asfarasCaliforniagoesWehadasnowmeltsituation
wherethereleasefromPardeeDamcarriedthiswater
downthrougha33milestretchoftheDistrictThis
producedaseepageconditionwhichwasanentirely
differentsituationcausingatremendouspopulationof
CulextarsalisintheMokelumneRiverbottominthe
LodiareaIneverrealizedbeforethatamosquitocould
adaptitselfsorapidlyandcompletely asitdidthat
yearThiswastrueinotherMADsImsureasit was

inoursWehaveactuallyrunintoanewsituationas
aconsequenceofthisworkwehaveundertakenwhich
nowinvolvessome1100acresofclearedlandWehave
reallyopenedthedoorforthisspecieswhichis per
hapstheNo1mosquitoofconcerninCaliforniaThis
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changeofconditionshastaughtusallalessonsowe
nowareattemptingtokeepacarefulwatchontheC
tarsalispotential

DrFreebornDidthesamethinghappeninBakers
fieldVexansusedtoboiloutoftheriverbottomdown

thereDoyouwanttotalkFrank
MrSteadOneformofchangewhichIthinkwe

shouldkeepoureyesonisthechangeinwaterquality
thatisputonthelandtheorganicandmineralcontent
changesImeanLastweekatDavistherewasa
WaterQualityConferenceheldandtwoorthreefarm
ersfromtheSanJoaquinValleystatedthattheyhad
beensupplyingwatertotheirlandfromwellswhichran
perhaps700PPMsolidsonfairlysandyloamsoils
whichwouldhavebeengoodfor1520yearsThey
switchedtocanalwaterwithactuallyalowersodium
ratioabout40 resultinginthesoiltighteningupso
thatwaterpenetrationbecamearealproblemThe
waterstayedontopYoucanallseethepotentialities
ofthissituation

MrRaleyIdliketorelatesomeofmyexperiences
intheMarysvilleareabasedondrainagedoneby
MCWAIfyouarefamiliarwiththeMarysvilleYuba
CityareayouwillknowthattheFeatherRiverisa
veryslowmovingbodyofwaternearlyalakeInour
MCWAworkweunwateredalargeareaofpasture
landseveralmilesfromthetownInthecourseof
eventsweencounteredaninfestationofnigromaculis
inthetownareaWesoonfoundthatwetransported
thenigromaculislarvaeandpupaethroughourexcel
lentdrainagesystemapproximatelysevenmilestothe
populatedcenterofthatareaWecreatedaproblem
thatdidnotexistbeforebutthedrainagewasexcellent
Wemovedthosemosquitoessevenmilesinlessthan
18hourslaughter

MrGrayIthinksomemayhavereadtheHistory
ofMalariainCaliforniathatRussFontaineandI

wrotepublishedinthelastProceedingsOneofthe
thingsinthereisofinteresttodayasregardsenviron
mentalchangeswhichaffectthemalariapicturein
CaliforniaregardlessofcontrolmeasuresItactually
beganbeforeweknewverymuchaboutthemosquito
andprobablybeganbeforeweknewmuchaboutthe
causeofmalariaItsbeenduetoenvironmental

changeswehavedoneconsiderablespeculationasto
justwhatthosechangeshavebeenwhichhadinfluence
uponthegradualreductionofthediseaseIdoubtvery
muchwehthertherehasbeenanyreductioninthe
numbersofAnophelinespeciesthereprobablywas
someenvironmentalchangewhichhadsomeinfluence
onthemodeoftransmissionofthediseaseitselfSoI
thinkinthisrelationshipoftheenvironmentwemust
takeintoconsiderationnotsomuchtheeffectuponthe
vectormosquitoesbutifyouaredealingwiththedis
easeproblemtheenvironmentalsituationwhichpro
duceschangeuponthetransmissionofthediseaseIt
takesalotofhardthinkingandobservationtolearn
whatthesechangesarebutrightnowwedontknow
WemayfindthatoutaboutencephalitisTheremaybe
somechangeinenvironmentwhichwillminimizethe
diseaseasidetromactualprevalenceoftarsalis

DrFreebornYesDickPeters

RFPetersImgoingtoraiseaquestionwhichI
dontproposetohavetheanswertoIdliketocapital
izeonthepresenceofBobMetcalfandothersofSouth
ernCaliforniawhohavesomeacquaintancewith

PsorophoraconfinnisHowisitthatPconfinnisbeing
asclosetotheValleyasitishasnotmadeentryinto
theCentralValleyWhatistheredifferentaboutthe
requirementsofPconfinnisthatsofarhasnotledto
itsbeingestablishedhereIaskthiswithallduere
specttothepotentialofthismosquitoPerhapsthere
issomeoneherewhocananswerthisquestionItsa
realmenacetotheValleyarea

DrFreebornBecausewherePsorophoraoccurs
peoplecantaffordtostayoutatdusktobebittenby
Anophelines

MrAndersonItmaybethatonespeciesinaniche
cannotcompetewithanotherspeciesinthatniche
withoutgreatadaptationThisisevolutionandof
coursedoesnottakeplaceinashorttimeItlookslike
whathashappenedhereisthatyouhaveeliminated
onespeciesfromthenicheandanotherhastakenits
placeThishashappenedinUtahNigromaculishas
takenoverwheredorsaliswereDorsalisapparently
cantcompetewithnigromaculisinthesameniche
Certainlyifwechangethenichethespeciesbest
adaptedtothatnichewillspringupandtakeover

MrHusbandsIhaveabittoaddtothisSometime

agoIgaveapaperonthisproblemFromourwork
etcIdontthinkthereisactuallycompetitionbetween
dorsalisandnigromaculisThecompetitionforfood
isapparentlynotalimitingfactorTheplacestolivein
irrigatedpasturesareextensivesoactuallyIdontbe
lievethatdorsalisormelanimonisbeingreplacedby
nigromaculisIdontbelievedorsalishasthebiotic
potentialandadjustabilitytoenvironmentthatnigro
maculishasNigromaculishascertainadvantagesin
theserespectsIbelievetheenvironmentisideally
suitedtonigromaculisThispointsuptheneedfor
muchmorestudyandworkalongtheselines

ThereisanotherfactorheretooAspastureschange
duetotimeoragingtheagingleadstoseveralsignifi
cantchangestothesurfaceofthefieldAgingusually
producesgreaterareasofwaterandconsequently
greatermosquitoproductionAsthisgoesonitbene
fitsnigromaculisandstilllaterbenefitingCtarsalis
ThisisprimarilytheoreticalsoIdontwanttostickmy
neckouttoofaronitWehaventpinneditdownby
actualfactbutourstudiesdoindicatethisaction

MrMulhernIdonthaveanytheoreticalconsidera
tionbutaverypracticalconsiderationEarlythis
summerattheBVCwegotanSOSfromSan
DiegoCountySanDiegoCountywasrapidlyestablish
ingsomelighttraprecordsontarsalisinthevicinity
ofthecoastalmarshessoHarveyMagymadearrange
mentsformetogodownandspendaweekorsoto
findoutwhathadhappenedBrieflythesmallcoastal
communitieswhichhaddisposedoftheirsewage
effluentbydischargingitintotheoceanhadtheirplants
becomemoreandmoreloadedastheirpopulationin
creasedandsomeoftheiroutfalllineshadbecomerup
turedandtheyfounditwascheapertopartiallyoxidize
theeffluentinthesewageplantsandthendumpitinto
theselittlecoastalmarshesThisIthinkisatrendof
thetimesinmanylocalcommunitiesandhadinthis
instancecausedaswitchingoverfromasaltmarsh
AedestoaCtarsalisproblembymakingthewater
freshenoughforthem

DrFreebornInoticeontheprogramadiscussion
oflogpondmosquitoesthereweretwologpondprob
lemswhichcameupbeforeNIHforgrantsinaidI



tookaverydimviewonbothofthemforIdidntthink
therewasmuchdifferencefromalogpondmosquito
problemfromanypondproblemIdliketoknowwhat
theproblemis

MrWarrenImJackWarrenfromEugeneOregon
ImgladtoseethislogpondproblemcomeupasI
haveseveralinourareaIhavesomequestionsonthe
subjectrelatingtotemperaturestypesofinsecticides
etc

DrFreebornWhathappenswhenlogsareadded
toapond

MrWarrenTheyincreasebutIdontknowwhy
IdliketoknowWehaveaveryseriousproblemup
thereofabout900acresoflogpondandsloughsMost
ofthemosquitoesareCtarsalisinJuly

MrMaynardWeintheBVChavebeenlookingat
logpondsallthislastsummerActuallyallthatwedo
knownowisthattheyareveryheavy20003000per
dipstandarddipperEvenlastmonththebreeding
wasveryheavyofCstigmatosomaWehavehadvery
fewofanyotherspecies
MSmithIvebeenwonderingifthereisntsome

materialwhichcomesfromthelogsandbarkwhich
makestheusualinsecticidesnearlyimpossibletouse
foranycontrolCananyoneenlightenusonthatpoint

MrMaynardSeveralproblemsareinvolvedPly
woodmillscannotuseanyoilbaseinsecticidesbecause
ofstainingIsawonepondtreatedwithenormous
quantitiesofMalathionbyahandsprayerTheman
merelywalkedthelogsanddidagoodcoverjobThe
larvaewerekilledbutthreedayslater1stand2nd
stagelarvaewerefoundshowingthattherewasab
solutelynoresidualeffectoftheinsecticideOnepond
wastreatedwithlargequantitiesofcrankcaseoilbut
nocontrolwasobtainedTheywereputtingitinwhere
thelogsweredumpedfromthetrucksbutnomonth
wentbywithoutmosquitoesbeingpresentevenwhen
temperatureswereverylowaround28FIcertainly
dontknowtheanswers

DIMurrayWehavehadseverallogpondsinthe
DeltaMADwithonestillinexistenceLastsummer
amillboughtthetimberfromaburnedoverareaand
stackedthemoverseveralacresofpondWehadC
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quinquefasciatusthereuntilthemiddleofDecember
whenwecouldpickuphundredsperdipfromthe
frozenwaterEarlyinthespringwegetalotofstig
matosomabutastheseasonwarmsupthequinque
fasciatustakeover

DrFreebornIvebeenamazedthatnoonehas

broughtuptheproblemsresultingfromthebreaking
upofpastureareaintorowcropsIveunderstoodthat
mosquitoesbreedintherowsbetweencropsThisisa
difficultsituationtotreatIknowHasanyoneanyideas
onthissubject

MrGreenfieldIhaventhadthatproblembutIdo
haveonethathasntbeenbroughtforthTheparticular
problemhastodowiththeSprecklesholdingpondsfor
theeffluentfromthemillsInthepastyearswehave
obtainedgoodcontrolbutlastyeartheprocessesof
makingsugarwerechangednewequipmentadded
etcCertainchangeshaveresultedfromthesenewpro
cesseswhichhavemademosquitocontrolnearlyim
possibleWeevenappliedashighas13poundsof
ToxapheneperacrebutgotnocontrolwhatsoeverThe
changeshaveresultedinchemicalchangesintheefflu
entwhichsofarwehaventbeenabletocorrect

MrGrantIthinkthattheproblemisthatwhenthe
chemicalsareexposedtothehighorganicmaterials
theyaregoingtosufferabreakdownthroughoxidation
Theprocessesinvolvedhaveneverbeencompletely
exploredalthoughDrMetcalfdidgiveusatalkonit
atonetimeItsaproblemwhichaffectsalldistrictsat
onetimeoranotherandonewhichdoesneedcareful
studytoovercometheproblemofinsecticideinactiva
tionthroughoxidationbyorganicmatterorotherfac
tors

DrFreebornIpromisedtobringthissessiontoa
closeontimeandsincewehavecaughtupwithour
programthispatricularpanelisadjourned

PresGreenfieldThankyouDrFreebornAsmany
ofyouknowDrFreebornhasbeenalongtimein
terestedinmosquitoesandtheCMCAWeareproud
tohaveyouwithusFromthemanyquestionsposedto
thispanelitisquiteevidentthatmuchmorebasicre
searchisneededThemeetingisadjourneduntil
200PM



APROGRESSREPORTONTHEMOSQUITO
CONTROLINVESTIGATIONSOFTHE

LOGANFIELDSTATION

ADHESS

ChiefLoganFieldStationSection
CommunicableDiseaseCenter

BureauofStateServices
PublicHealthService

USDepartmentofHealthEducationandWelfare
LoganUtah

LoganUtahisheadquartersforsomeoftheCom
municableDiseaseCentersresearchactivitiesonen
cephalitisandothervectorproblemsassociatedwith
FederalwaterresourcedevelopmentprojectsThema
joractivitieswhichinvolvemosquitoesare1studies
onthenaturalhistoryandcontrolofStLouisandwest
ernequineencephalitisand2investigationsonthe
ecologyandcontrolofmosquitoesandotherarthro
podsofpublichealthimportancewhichbreedinaqua
tichabitatscreatedbyirrigationandotherimpounded
waterprojectsSomeofthemoreimportantofthesein
vestigationsarecarriedoutbythefieldunitsatChi
nookMontanaandBakersfieldCaliforniaTheChi
nookstudiesincludeacooperativeprojectwiththe
AgriculturalResearchServiceoftheUSDepartment
ofAgricultureandtheBakersfieldstudiesarecarried
outincooperationwiththeUniversityofCalifornia
SchoolofPublicHealthatBerkeley

Someofthemoresignificantresearchdevelopments
oftheLoganFieldStationduringthepastyearareas
follows

1Clarificationofsomeofthebasicinterrelation
shipsbetweenencephalitisvectorsandhosts

2Additionalevidenceonthesurvivalofwestern
equineencephalitisvirusforextendedperiods
inmosquitoesandavianhosts

3Newknowledgeonthecomparativeecologyof
logpondmosquitoes

4Additionalinformationontherelationofplant
ecotypestotheproductionofCulextarsalisand
associatedmosquitoes

5Developmentofimprovedtechniquesforthe
quantitativemeasurementofpopulationsof
mosquitolarvae

6Furtherdemonstrationoftheeffectivenessof
preandpostfloodresiduallarvicidingwith
dieldrinheptachlorandDDTforthecontrolof
irrigationmosquitoes

7Detectionoflowlevelsofresistancetochlori
natedhydrocarbonsinCtarsalispopulationsin
theWeberBasinareaofUtah

8Determinationofresiduesofdieldrinresulting
fromtheapplicationofresiduallarvicidestoir
rigatedpasturesandhaymeadows

9Furtherdevelopmentofsoilandwatermanage
mentpracticesmutuallybeneficialtomosquito
controlandcropproductiononwesternwheat
grasshaymeadows

SECOND SESSION
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10Determinationofthemosquitoproductionpo
tentialsofsewagestabilizationpondsinthe
NorthCentralStates

CHEMICALCONTROLOFMOSQUITOES
INUTAH

JAYEGRAHAM
SouthSaltLakeCountyMosquitoAbatementDistrict

AND

DONMREES

UniversityofUtah

During1956fieldobservationsintheSaltLakeCity
MosquitoAbatementdistrictindicatedresistanceto
heptachlordevelopinginmosquitopopulationsIn
1957similarobservationsweremadeinSouthSalt
LakeCountyandWeberCountydistrictsLaboratory
testsconfirmedthatresistancewasindeedbecoming
aproblemtomosquitoabatementinUtah Reidin
pressThedevelopmentofresistancerequiresare
evaluationofthechemicalcontrolofmosquitoesin
Utah

Thebackgroundofthedevelopmentofthisresist
anceexplainssomeofthefactorsthathavecontributed
toit

Thefirstevidenceofresistancewasreportedfrom
theSaltLakeCitydistrictwhichformanyyearshad
operatedaneffectivemosquitoabatementprogram
butwassurroundedbyextensiveuncontrolledareas
MigrationsofAedesdorsalisfromtheuncontrolled
areasintotheSaltLakeCityMosquitoAbatementDis
trictwerenotuncommonanditisprobablethatmany
ofthelarvaedevelopinginareascontrolledbytheSalt
LakeCitydistrictweredescendedfrommosquitoes
thathadneverbeenexposedtoDDTorotherinsecti
cidesIn1953theDavisCountyMosquitoAbatement
DistrictexpandedoperationsnorthofSaltLakeCity
andtheSouthSaltLakeCountyMosquitoAbatement
DistrictbeganoperationsSaltLakeCitywasrelieved
ofcontroloperationsinsomeoftheareastothenorth
andsouthandwasabletoconcentratemoreefforton
themarshesnorthandwestoftheCityAirplanespray
ingwasgreatlyexpandedin1954andsupplementedby
spraysandfogsalongroutesthatmigratingmosquitoes
mightuseSaltLakeCitywasabletoexperiencesome
summersnearlyfreeofAedesdorsalisforthefirsttime
initshistoryandwhenmosquitoesdidmoveintothe
citytheirnumbersweregenerallylessthaninother
years

Thisexpansionofoperationsandthemorecomplete
controlthatfollowedresultedinmoreandmoreofthe
larvaebeingdescendentsofsurvivorsofsprayingop
erationsandcontributedtothedevelopmentofre
sistancetothechlorinatedhydrocarbonsinthisareaof
Utah



AlthoughDDTandsomeotherchlorinatedhydro
carbonsarestillinuseinmostmosquitoabatementdis
trictsinUtahothertoxicantswillprobablyherequired
inthefutureMosquitoabatementinUtahcaneither
shifttotheorganicphosphateinsecticidesashasbeen
donesuccessfullyinCaiforniaGeib1955 oritcan

selectsometoxicantusedsuccessfullyinthepastas
Vannote1957statesNewJerseywoulddoifresist
ancedevelopedthereThemostsuitablecourseofac
tionforUtahcanbestbedeterminedbyastudyofthe
toxicantsandproceduresofthepastandcomparing
themwiththenewinsecticidesinrelationtothemos

quitocontrolproblemsastheyexistinUtah
OrganizedmosquitocontrolinUtahbeforeWorld

WarIIwaslimitedtotheSaltLakeCityMosquito
AbatementDistrictFortunatelyexcellentrecordsof
theactivitiesofthisdistrictwerekeptandincludedin
theannualreportspreparedatfirstbyRVChamber
lainandDonMReesandlaterbyReesandsupervis
orsofthedistrictTheinformationreportedhereis
fromthesereportsunlessotherwisecited

Oilandoilmixeswerethefirstmaterialsusedbythe
districtforlarvicidingandadulticidingSeveraloils
andoilmixesweretestedbyReesin1929and1930
SomeofthesewereCulmersmosquitooilwhichwasa
mixtureof90fueloiland10pressurestilledtarlight
distillateoilsusedaloneormixedwithnaphaleneor
turpentinethreegradesofoiltheninuseformosquito
controlinCaliforniacrankcaseoilandotheroilsNone
oftheseprovedtobewhollysatisfactoryIn1930a
materialdrawnfromdistillingtanksusedinthemanu
factureofcreosoteandcalledcrenaphwasobtained
fromColumbiaSteelCrenaphwasmixedwithfueloil
indifferentconcentrationsandtheresultingformula
tionstestedinthefieldagainstmosquitolarvaeThe
mostsatisfactorymixwas90fueloiland10crenaph
Thisprovedtobemoreeffectivethananyoftheother
oilsormixesandwasusedforseveralyearsCrankcase
oilwasnotsatisfactorywhenusedaloneformosquito
larvicidingbutwasfoundusefulforthickeningformu
lationsforlongerresidualactionwhenwindorstorms
disturbedthewatersurface

Approximately50gallonsofoilperacrewasapplied
bypowerequipmentandalmostthatmuchbyknap
sacksprayersThecostofoilatthisconcentrationis
excessivewhencomparedwiththecostoflarviciding
withDDTorparathionInadditionoilwilldiscolor
vegetationisapttobemoretoxictowildlifeisun
pleasantwhenspilledontheskinoftheoperatoror
whenmixedwithcrenaphispainful

Parisgreenwasadoptedin1930forthecontrolof
AnophelesfreebornilarvaeWhenmixedattherate
OfonepartParisgreentotwopartshydratedlimeand
appliedtothewatersurfacewithaCaliforniaBeauty
DustingMachineitwasfoundtobebotheffectiveas
wellaseconomicalandnoinjuriouseffectswerere
ported

Ginsberg1930andVannoteandGinsberg1931
reportedthatapyrethrummosquitolarvicidewasused
effectivelyinNewJerseyandcouldbeusedtosupple
mentoilThislarvicidewasusedin1931bytheSalt
LakeCityMosquitoAbatementDistricttotreatareas
wheretheuseofoilwasobjectionableThisformulation
waseconomicalbutdidnotprovetobeeffectivefor
thelargermosquitoproducingareasinUtahCareful
fieldtestingshowedkillsaslowas33insomeareas
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Thislarvicidewaseffectiveonsmallareasandwasused

formanyyearstotreatsmallpoolsinresidentialareas
Apyrethrumformulationforthecontrolofadult

mosquitoeswasreportedbyGinsbergin1936and
adoptedinUtahin1938

DDTwastestedin1945bytheSaltLakeCityDis
trictandbecametheprincipalinsecticideformosquito
controlinUtahforseveralyearsDDTwasappliedat
02lbperacreforthecontroloflarvaeAdultswere
controlledbyaspraycontaining05DDTand5tha
niteinkeroseneFogscontainig8DDTinfueloilwere
dispersedfirstbyaventuriarrangementonatruckand
laterbyaTIFAandbothappearedtobeeffective

Otherchlorinatedhydrocarboninsecticideswere
testedinUtahformosquitocontrolandmanyappeared
tobebotheffectiveandeconomicalbutnoadequate
reasonwasfoundforchangingfromDDTuntilhepta
chlorwastestedReesandGraham1953foundhep
tachlortobeeffectiveagainstthecommonpestmosqui
toesinUtahat004lbsperacreTheSouthSaltLake
CountyMosquitoAbatementDistrictadoptedhepta
chlorasitsprincipalinsecticidesin1953becauseit
seemedbestsuitedfortheparticularproblemsofthe
DistrictGrahamReesandEdmunds1954Dieldrin
wasalsoextensivelyusedatthesameconcentrationsas
heptachlorDieldrinhasalongerresidualactionthan
heptachlorbutinmostoftheareaswhereitwasused
inSaltLakeCountyconditionsweresuchthatlittle
ornoresidualeffectscouldbeobtained

After1953otherdistrictsinUtahusedheptachlor
anditbecameascommonlyusedasDDTformosquito
larvicidingHeptachlorwasalsousedasa1oilsolu
tionforfogging

DDTanddieldrinhavebeentestedasprehatch
spraysbuttheresultshavenotbeenuniformTests
currentlybeingconductedbyGlenCollettindicate
thistypeoflarvicidingcanbeeffectiveinUtahifthe
properinsecticidesareappliedinsufficientquantities

ReesandNielsen 1952 reportedthattossitssmall
gelatinouscapsulescontaining12DDTand41iBHC
wereusedtotreatsmallareasandinsomecaseslake
marginsTheywereusedeffectivelyinmountainareas
thatweredifficulttotreatwithknapsacksprayersand
apparentlyhadgoodresidualeffectThemajordis
advantageoftossitsisthetendencyofthecapsuleto
breakwhenheatedorcarriedforanylengthoftime
Gooddispersionofinsecticidewasobtainedoncontinu
ouswatersurfacesbutareaswithnumerouscowtrack
orsimilarsituationscouldnotbeeffectivelytreated
withtossits

Granularformulationswithseveralinsecticideshave
beentsetedandusedextensivelyformosquitocontrol
inUtahGrahamandRees1955conductedtestswith
severalgranularcarriersandconcludedthatpanaca
liteanexpandedaluminumsilicatewasasuperior
carrierforhandapplicationThecostoftreatmentwith
attapulgiteorbentonitewasapproximatelyfourtimes
ashighaswithpanacaliteBothbentoniteandattapul
gitegranulesobtainedfortestingin1954contained
excessivequantitiesoffinedustwhilethepanacalite
granulessubmittedfortestingdidnotSincethesetests
wereconductedtherehavebeensomechangesthat
requireanewevaluation

AttapulgitegranulesarenowavailableinSaltLake
Cityatabout40oftheirpricein1954andimprove
mentsinmethodsofformulationhaveeliminatedthe
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finedustAllofthepanacalitegranulesthathavebeen
usedsincethetestmaterialhavecontainedconsider
ablequantitiesofdustAttapulgitegranulesarenow
inuseinmostmosquitoabatementdistrictsinUtah

Theuseofgranulesforthehandapplicationofin
secticideshasbeenveryeffectiveinUtahTheyare
usedprimarilytotreatsmallareasatthetimeofin
spectionSeveraldifferentsizeshavebeenusedbut
mostdistrictsprefer2040meshsizeorlarger

GrahamandRees1956concludedonthebasisof
theirowntestsandtheresultsobtainedinCalifornia
thatmalathionandparathioncouldbesafelyandeffec
tivelyusedforthecontrolofmosquitoesinUtahBoth
wereusedbytheSouthSaltLakeMosquitoAbatement
Districtin1956andparathionbecamethepreferred
insecticideusedbythatdistrictwhenresistancede
velopedin1957Itisappliedforthecontroloflarvae
at005lbsperacreThecostofmaterialforlarviciding
atthisconcentrationislessthan200peracreMalathion
canbeusedeffectivelyforthecontrolofmosquito
larvaeat04lbsperacrewhichmakesitmoreexpen
sivethanparathionParathionproperlyusedforthe
controlofmosquitoesisnotathreattootherorganisms

SummaryandConclusions
Thedevelopmentofresistancetothechlorinated

hydrocarboninsecticidesinmosquitopopulationsin
Utahmakesareevaluationofcontrolproceduresde
sirable

Manyoftheoilsandoilmixesusedduringthefirst
yearsofmosquitocontrolinUtahwereunsatisfactory
butaformulationof90fueloiland10crenaphwas
veryeffectiveThecostofoilsappliedatratesap
proaching50gallonsperacreisexcessivewhencom
paredtothecostofmosquitocontrolwithDDTor
parathionInadditionoilisapttobemoredestructive
towildlifediscolorsvegetationandisoftenunpleas
anttohandle

Pyrethrumlarvicideswerefoundtobeunsatisfac
toryformanymosquitoproducingareasinUtahbut
apyrethrumformulationforthecontrolofadultshas
beenusedeffectively

GranularcarriershavebeenusedeffectivelyinUtah
totreatsmallmosquitoproducingareasbyhandatthe
timeofinspectionTheyaresuperiortotossitsbecause
theygivebetterdispersionofinsecticidesinmanyof
thesituationsencounteredandtheycancarryorganic
phosphateinsecticides

Additionaldataobtainedsince1954showsattapul
gateorbentonitetobesuperiorcarriersofinsecticides
formosquitolarvicidinginUtahinsteadofpanacalite
aswasformerlyconcluded

Parathionandmalathioncanbeusedsafelyeco
nomicallyandeffectivelyformosquitocontrolandare
themostsatisfactorysolutiontotheproblemofre
sistanceinUtah
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PRELIMINARYNOTESONLIGHTTRAPS

ANDCULEXQUINQUEFASCIATUS
SAYDISPERSALIN

HAWAII

RICHARDTHOLWAY

CDRUSNInsectVectorControl
NASAlamedaCalif

INTRODUCTIONBreedingsourcesofCulexquinque
fasciatusSayarenormallyfoundasrelativelysmall
scatteredwatercatchmentsthroughoutmoreorless
developedareasTheadultflightrangeisusuallycon
sideredtoberatherlimitedInthePearlHarborarea
ofHawaiiwherethisspeciesistheonlyseriousmos
quitopestthemostintensebreedingoccursincon
centratedareasassociatedwithsugarcanewashwater
whereusedforirrigationorsoilreclamationTheadult
populationdensitiesproducedaremorecharacteristic
ofirrigationfloodwaterorsaltmarshmosquitoesthan
ofthefamiliarhousemosquitoThesespecialcondi
tionshaveprovidedanopportunitytostudyCquin
quefasciatusdispersalbytheuseoflighttrapsovera
periodofseveralyears

BACKGROUNDFigure1isadiagrammaticrepresenta
tionoftheareainvolvedThecirclesrepresentonemile
intervalsThemajorsourceareaisonWaipioPenin
sulawhichisutilizedlargelyforsugarcaneproduction
Pipelineswhichcarrywashwaterfromthemillare
indicatedbybrokenlinesandfourreservoirsusedfor
storageanddistributionarerepresentedbythesmall
blackcirclesThewashwatercontainsdissolvedsugar
andsupportsaconsiderableamountoffermentation

Exceptionallyheavybreedingoccursinthisarea
duringthesugarcaneharvestseasonfromMarchto
Octoberwhilecanewashwaterisusedforirrigation
DuringthenonharvestseasonfromNovemberto
Februaryrelativelylittlebreedingoccursinthisarea
Anotherbutlessproductivesettlingbasinareaislo
catedaboutfourmilestothesouthwestoftheWaipio

Theopinionsorassertionscontainedhereinaretheprivateones
oftheauthorandarenottobeconstruedasofficialorreflecting
theviewsoftheNavyDepartmentorthenavalserviceatlarge

2FormerlyatUSNavyPreventiveMedicineUnitNo6US
NavalShipyardPearlHarborTH

sourceareaandisreferredtoastheEwaorsecondary
sourceMosquitoproductionwhichisNOTassociated
withsugarcaneharvestingproceduresnormallyoccurs
insignificantamountsonlyduringthewetmonths
fromNovembertoAprilTheimportantsourcesdur
ingthisperiodaregroundpoolsinpasturesdairy
wastesrunofforotherlowareasalthoughscattered
containertypecatchmentsmayaddsignificantlytolo
calmosquitopopulationsduringperiodsoffrequent
rainsThemostimportantgroundpooltypesourcesare
indicatedinFigure1bythesymbolsformarshlandand
arelocatedforthemostparttothenorthandeastof
theHarborarea

Civilianandmilitarypopulationcentersextendalong
thenorthandeastshoreswhileWaipioPeninsulaand
areastothewestandsouthwestaresparselysettled
Intenseilluminationatnightoccurstotheeastand
southeastofWaipioincontrasttothealmosttotal
darknesstothewestandsouthwestPrevailingwinds
arenormallyconstantnortheasttrades

TraplocationsarealsoindicatedonFigure1Trap
Aisthenearest05milestotheheaviestbreeding
sourcesontheupperportionofWaipioPeninsula
TrapBisjustacrossthechannelfromthetipofWai
piotwoorthreemilesfromupperWaipioTrapCon
FordIslandisaboutthesamedistancefromthemajor
breedingsourcesTrapDMakalapaisthreetofour
milesfromtheWaipiosourcesbutwithinabout05
milesofgroundpoolswhicharefloodedandbedome
mosquitosourcesonlyduringwetweatherTrapE
WestLochisonetotwomilessouthwestoftheWai

piosourceareaandaboutthreemilesfromtheEwa
settlingbasinsTrapF ReceivingStationislocated
threetofourmilesfromWaipioandaboutonemile
fromtheMakalapasourcesTrapGNHA3isfour
tofivemilesfromWaipioandabout15milesfromthe
MakalapasourcesTrapJRifleRangeisaboutfour
milesfromUpperWaipioandabout275milesfrom
theEwasettlingbasinsTrapsHandIatBarbersPoint
arenotshownonthemapbutarelocatedabout25
and05milesfromtheEwasourcerespectively

LIGHTTRAPDATALighttrapswerethestandard
NewJerseytypewithautomatictimersandwereoper
atednightlyexceptforoccasionalpowerormechanical
failuresWhentrapswereinoperativeforlessthan10
daysmonthlytotalswereestimatedbyinterpolation
otherwisethetrapisindicatedasoutforthemonth
ResultsaregivenastotalfemalescaughtItshouldbe
mentionedatthispointthatthenumberofmales
caughtwasrelativelyhighevenattraplocationstwo
milesormorefromthenearestbreedingsourceRatios
offromonetotwofemalespermalewerecommonin
dicatingadispersalrangeinthisareaconsiderably
greaterthangenerallyexpectedforCquinquefasciatus
malesThisoccurredevenduringverydryperiods
whentheonlypossiblesourceswerethesugarcane
washwaterlocationsatadistanceofonetotwomiles

ThemonthlytotalfemaleindicesoftrapsABandD
areshowninFigure2alongwithrainfallininches
fromJanuary1954toAugust1957Eachintervalonthe
righthandscalefortrapAindicates800mosquitoes
whileallothertrapsareshownonascaleof150mos
quitoestoeachintervalThemostobviouspointtobe
notedinFigure2istheextremelyhighindexobtained
attrapAfrom1954through1956ascomparedwith
trapsBandDAnotheroutstandingfeatureisthecor
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relationbetweenhighmosquitocatchandthesugar
harvestseasonItisalsosignificantthatthereisanap
parentnegativecorrelationbetweenmosquitopopula
tiondensityandrainfallThisdoesnotmeanhowever
thatthenormalincreaseinrainfallbetweenDecember

andMarchdoesnotsupportmosquitoproductionin
theWaipioareabutmereythatthebreedingwhich
resultsfromthisrainfaliscompletelyovershadowed
bythetremendousproductionwhichoccursinthe
sugarmillwashwaterfromMarchtoOctoberThe
relativelylowtrapAlevelsfromMarchtoAugust1957
istheresultofintensifiedcontroloperationsintheWai
pioareaduringthisperiodThetrapBindexfollows
thetrendoftrapAbutatamuchlowermagnitude
throughoutthethreeyearperiodandsincerainfallwas
notafactorduringperiodsofhighestmosquitopro
ductionitfollowsthatthelowertrapBindexisare
sultofdistancefromtheonlyactivesourceinthearea
TheapproximatelyequalindicesoftrapsAandBdur
ingMayandJune1957aremostlikelyduetothefact
thatrelativelygoodcontrolwasobtainedthroughout
mostofthemajorbreedingareaduringthisperiodand
thefewbroodswhichdidemergedevelopedinfociat
approximatelyanequaldistancefromtrapsAandB
ThepatternoftheTrapDindex lowerportionof
figure2for1954through1956alsoshowsatendency
forpeaksduringthesugarharvestseasonthepicture
iscomplicatedhoweverbyincreasedmosquitoproduc
tionduringthewetseasoninlessprolificbutnearby
breedingsourcesandconsequentlyhigherwinterindex
levels

IndicesfortrapsEandCareshowninFigure3
Hereagainweseethegeneralcorrelationbetween
summerpeaksandsugarharvestseasonThehigher
catchattrapErelativetotrapCfor1954through
1956iscorrelatedwithitslocationnearertothemajor
sourcesareverseconditionappearsfromMaytoJuly
1957whenanareanearertotrapCwastheprimary
activesourceDatafortrapslocatedatgreaterdis
tancesfromtheWaipiosourceareaareshowninFig
ure4Ingeneralthemagnitudesarelowerbutthere
isthesametendencyforhigherlevelstooccurduring
thesugarharvestseasonAsecondarysourcetheEwa
settlingbasinsandadjacentareaswheresugarcane
washwaterwassometimesutilizedinfluencedthein
dexoftrapsEJHandIduringperiodswhenitwas
producinglargemosquitopopulations

THEORETICALCONSIDERATIONSDetailedstudyofthis
trapdatainconjunctionwiththesignificantsource
areasrevealsapatterninwhichthemagnitudeofthe
trapindexisrelatedbothtointensityofproductionand
distancefromsourceDiscrepenciesmaybeexplained
inmostcasesbyknownsecondaryorlocalsourcesun
usualrainfallorcontroloperationsItappearsthat
dispersalisrandomsinceapproximatelyequalcatches
atlocationsinvariousdirectionsfromaconcentrated
sourcewerefrequentlyobtainedAlsomosquito annoy
anceandhighadultconcentrationswerecommonly
observedatvariousdistancesinacompletecircle
aroundtheonlyactivesignificantsourceareaPrevail
ingwindsduringmostoftheyearareconstantnorth
easttradesandpopulationcentersandnightillumina
tionoccuronlytothenortheastandsoutheastofthe
majorWaipiosourcesThereforeitdoesnotappear
thatthesefactorsexertanygreatinfluenceonultimate

dispersalIthasbeenreportedbyAfridiandMajid
1938inIndiathatinthecaseofCquinquefasciatus
fatigans winddirectionhasnoinfluenceondirection
offlightbutthatflightsdonotoccuratwindvelocities
greaterthan16milesperhourStageGjullinandYates
1937reportthedispersalofAedesvexansandAedes
aldrichiinalldirectionsbothwithandagainstthe
windBidlingmayerandSchoof1957foundthatA
taeniorhynchus Wiedemanneventuallydistributed
itselfinarandompattern

Itisusefultodistinguishbetweenthistypeofdis
persalinalldirectionswithoutanapparentdirectional
orattractiveforceandmigratoryflightscharacterized
bydispersaloverconsiderabledistancesinmoreorless
definitedirectionsTheformermaybethoughtofas
akindofdiffusionoraimlessspreadingfromacenter
orsourceItmightbeexpectedthatthedensityofa
mosquitopopulationwhichwasrandomlydistributed
inalldirectionsfromasinglesourcewoulddecreasein
proportiontotheincreaseinareaoverwhichitwas
dispersedSinceincreaseinareaofacircleispropor
tionaltothesquareoftheradiusitfollowsthatthe
populationdensityintheoryshoulddecreaseinan
amountinverselyproportionaltothesquareofthe
radiusAssumingthatthelighttrapindexforthis
speciesbearsaconstantevenifonlyapproximaterela
tiontothemosquitopopulationdensitytheindex
shouldalsodecreasetoasimilardegreeTheexpected
trapindexateachdistancewhenforexample05miles
isthebasetrapdistancewouldthenbeat1mileone
quarterofthatat05milesat2milesonesixteenth
ofthe05mileindexat3milesonethirtysixthetc
Table1isdesignedtoillustratethetheoreticaldecrease
intrapindicestobeexpectedatvariousdistancesfrom
onetraptoamoredistanttrapinrelationtoasingle
sourceareaThefirstcolumngivesthedistancesof
trapsfromtheestimatedcenterofabreedingareaThe
expecteddispersalfactorsshownincolumn2are
merelythenumberoftimestheareaateachdistance
exceedstheareaateachdistanceexceedstheareaat
thefirsttraplocationdispersalfactorsaregivenfor
casesinwhichthefirsttrapislocatedat051and2
milesfromthecenterInotherwordsthedispersalfac
toristhesquareoftheindicateddistancedividedby
thesquareof051and2Weseethattherateofde
creaseisgreaternearerthesourceandbecomespro
gressivelysmallerwithincreasingdistanceThere
mainderofthetableindicatesexpectedtrapvaluesat
increasingdistanceswhentheindexofthetrapat05
milesrangesfrom320to5Valueslessthan1arenot
shownalthoughtheymaybeobtainedwhenaverage
indicesareused

Atthispointafurtherimplicationoftable1with
referencetoflightrangesshouldbementionedwhich
isthattheprobabilityofrecoveringindividualmosqui
toesat1milewhenthedensityat05milesisindicated
byanindexof5wouldbethesameastheprobability
ofrecoveringthematadistanceoffiveorsixmiles
whenthe05mileindexis160Inotherwordsrefer
encetoaflightrangeforaspecieswhichfollowedthis
theoreticaldispersalpatternwouldbemeaningless ex

ceptforindividualspecimensunlessrelatedtodensity
ofpopulationatthesource

Thistheoreticalrelationshipbetweendistanceand



Distance

fromSource
Dispersal
Factors

05 1 320

10 4 1 80

15 9 226 36

20 16 4 1 20

25 25 65 156 13

30 36 9 22 9

35 49 128 3 65

40 64 16 4 5

45 81 21 5 4

50 100 26 62 32

d
B

D

trapmagnitudeshowninTable1maybeexpressedas
d

asimpleequationB whereforanytwotraps
D

Aisthetrapnearertothebreedingsourceareadis
thedistancefromthesourcecentertotrapAandD
isthedistancefromthesourcecentertotrapBItnow
becomesamatterofconsiderableinteresttodetermine
towhatextentthetrapdataobtainedfitthishypothe
sisTraplocationswereselectedandmaintainedor
changedentirelyforthepurposeofroutinesurveil
lanceofmosquitopopulationsinthevicnityofnaval
activitiesandwerenotplacedforthepurposeoftest
ingthisconceptwhichwasonlydevelopedfromstudy
ofthetrapdatalongafterterminationofthetrapping
periodThereforethenumberandlocationsoftraps
arefarfromadequateorsuitableforapropertestof
theinversesquarerelationshipTraplocationispar
ticularlyimportantbecausedistancefromthecenter
ofthebreedingareaisanessentialfeatureoftheequa
tionItisprobablynotapplicablewherebreedingoc
cursinmanysmallscatteredsourcesoveralargearea
butonlywhereamajorpartofmosquitoproduction
takesplacerelativelyuniformlyoveraconcentrated
definableareaThesituationmaybeanalgoustothe
applicationoftheinversesquarelawtogravitational
ornuclearforceswheretheattractionbetweentwo
bodiesoflargemassmaybeaccuratelycalculated
whiledisregardingtheeffectofmanyrelativelyvery
smallbodiesorthoseatverygreatdistancesTrapA
shouldbelocatednoclosertothecenterthantheouter

marginofthebreedingareaOtherwisethedistance
betweenthefirstandsecondtrapswillincludeanarea
ofmosquitoproductionwhichwilladdtothedensity
ofthepopulationasitisdispersingfromthefirsttrap
andalterthedecreaseexpectedwithincreasingdis
tanceAlsoatraplocatedveryclosetothecenterof
productionmightcaptureconsiderablyfewermosqui
toesthanexpectedifalagindevelopmentoflightat

TABLE1

10 5 25 12

64 32

45 23 11

33 17

25 12

2 1

16

A indexoftrapA
B indexoftrapB
d distancefromsourcetotrapA
D distancefromsourcetotrapB

tractivitysuchasreportedbyNielsenandNielsen
1953 Provost1952andBidlingmayerandSchoof

1957werepresentFinallythetheoreticallyinfinite
numberofmosquitoesexpectedatzeromilesobviously
makestheequationinapplicableforatraplocatedat
thecenter

COMPARISONOFEXPECTEDANDOBTAINEDTRAPIN

DICESDespitethenumberofvariablesthefactthatthe
datawassufficientlyconsistenttosuggestaconstant
relationshipinthefirstplaceindicatesthatacloser
examinationmaybeworthwhileInviewofthewell
knownfluctuationsoftenobtainedinlighttrapcatches
fromdaytodayorevenweektoweekaveragevalues
formonthsorentireseasonshavebeenusedinthefol

lowinganalysisThisalsoeliminatesforallpractical
purposesthetimeelementrequiredfordispersalfrom
productionareasbutalsoconcealsanyshorttermdirec
tionalflightswhichmayhaveoccurredwithintheover
alldispersalpattern

Table2showstheobtainedaveragenightlytrapin
dicesfortheindicatedperiodscomparedwithexpected
indicesasderivedfromtheequationTheestimated
centerofthebreedingareaduring1954and1955isa
point05milesfromtrapAanddistancestoothertraps
aremeasuredfromthispointTrapAisusedasthe
baseforcalculationofindicesexpectedfromthepri
marysourceTrapHisusedasthebaseforcalculating
theeffectofthesecondarysourceontrapsEandJThe
othertrapswerenotlocatedcloseenoughtothesecon
darysourcetoexpectanysignificantcatchfromit
In1956thesecondarysourcewasnotsufficientlyactive
torequireconsiderationTraplocationswerethesame
in1956buttheestimatedcenterofbreedingischanged
asaresultofcontroloperationstoapoint066miles
fromtrapAItshouldbenotedincomparingexpected
andobtainedindicesthatthosefortrapsAand11are
identicalmerelybecausetheyareusedasbasesfor
calculationofexpectedvaluesfortheothertrapsThe
obtainedindexingeneraldecreaseswithdistancefrom

TheoreticalNightlyTrapIndex
160 80 40 20 10 5

40 20 10 5 25 12

18 9 44 22 11

16

25
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Distancefrom
SourceCenter

Trap miles

A 05

B 23

C 26

D 35

F 35

AprilOctober1954 AprilOctober1955

Expected Obtained
Index Index

174 174

E 15primary 19 37
3 secondary 11 4

J 37primary 3 6

275secondary13 5

16 17

H 55primary 14 27

25secondary 156 63

17 17

thesourceinapproximatelytheexpecteddegreeDis
crepanciesaregreatestfortrapsBandEforwhich
valuesareinmostcasesbelowexpectedinamountsof
from25to53TrapBwaslocatedinashelteredspot
within50feetofaroadtraversedbythefogapplicator
thiswasinahousingareawhichreceivednightlyfog
treatmentsduringperiodsofannoyanceNoneofthe
othertrapsreceivedasintensecloseorfrequenttreat
mentastrapBalthoughtrapsEandJwerealsoin
areaswherefogapplicationswereappliedmoreorless
routinelyPerhapsnotmuchsignificanceshouldbeat
tributedtothesecomparisonsalthoughitisinteresting
torecallthatseveralpublishedreportsonevoluationof
theeffectivenessoffogginghaveindicatedmaximum
averagetrapreductionsinthe30to65rangeThe
obtainedindexattrapDissomewhatgreaterthan
expectedinallyearsandcouldbetheresultofsmall
localsourceswhichcouldhavebeenpresentbuteasily
overlookedinthistypeofarea

Therelativelygoodcontrolobtainedthroughoutthe
majorbreedingareasonWaipioduring1957resulted
inquitedifferentcentersofmosquitoproductionDur
ingMayandJunebreedingwasconcentratedinpoorly
drainedareaswithinthecanefieldsoflowerWaipio
andthecenterwasestimatedasapoint13milesfrom
trapCtrapsCwasusedasthebasebecauseitgave
thehighestcatchduringthisperiodExpectedandob
tainedindicesareshowninTable3Breedingalsooc
curredinthesecondarysourcebutitsmagnitudebased
ontrapIwasnotsufficienttoaffecttrapEtoasignifi
cantdegree

JulyandAugust1957presentedadifferentprob
lemDuringthesemonthsnoconcentratedheavy
breedingcentercouldbelocatedonWaipioPeninsula
whichmightaccountforthecatchattrapsACandE
althoughscatteredmosquitoproductionwasfoundat
variouspointsAtthesametimeaverysevereproblem
developedatasmallnavalactivitylocatedabouttwo

TABLE2

Distancefrom

Expected ObtainedSourceCenterExpectedObtained
Index Index miles Index Index

337 337 066 140 140

30 34 41 26 13 36 26

8 6 16 10 2 15 7

65 7 12 13 23 116 8

35 45 7 10 35 5 64

7 52

11 4

9

AprilSeptember1956

35 5 33

milestothenorthwestoftrapASurveysofthearea
failedtorevealanyactivemajorsourcesuchashad
beennotedinpreviousyearsItwassuspectedthatthe
sourceofthisoutbreakwasanundiscoveredlocation

withininaccessiblecanefieldsorthatalargebroodor
broodshadalreadyemergedbeforeinspectionandthe
sourcehadthenbecomeinactiveduetosomechange
inirrigationproceduresInanycasethereremainedthe
strongsuspicionthatsomeveryproductivesourcehad
existedinthatareaduringJulyAtthetimetheinverse
squarerelationshiphadnotbeenconceivedbutitnow
becomespertinenttoaskwhetheramajorsourcenorth
westofWaipiocouldaccountforthetrapindicesob
tainedSincethetrapAindexforJulyandAugustis
approximatelyfourtimesthatoftrapEitwouldbe
expectedbyhypothesisthatthedistancefromtrapE
tothesourcecenterwouldbeabouttwicethedistance

fromtrapAtothesamecenterTheintersectionin
thesuspectedareaofanarcof15milesradiusfrom
trapAwithoneofthreemilesradiusfromtrapEwas
thereforetakenastheassumedcenterofthebreeding
areaDistancestotheothertrapsweremeasuredfrom
thispointExpectedandobtainedtrapindicesaregiven
inTable3TheobtainedtrapEindexofcoursefalls
closetoexpectedvaluebecauseestimationofthecen
terwasbasedonthatvalueThetrapCcorrelationis
excellentbuttrapsBandDareconsiderablyoutof
lineEstimationofbreedingcentersduringthewet
seasonswasmoredifficultandfewtrapswerelocated
withineffectiverangebutacomparisonofobtained
andexpectedindicesfortwotrapsGandFwithtrap
Dasbasefortwowinterperiodsisalsoshownin
Table3

Ingeneralthedegreeofcorrelationbetweenob
tainedandexpectedindicesfor1957isequivalentto
thatfoundinthethreepreviousyearsTrapBreveals
adeficiencybelowexpectedvalues75and56 simi

lartothatfoundinTable2Againfoggingwascon



Distancefrom
SourceCenter

Trap miles

C 13

B 12

A 15

D 05

F 1

G 15

MayJune1957

Expected Obtained
Index Index

148 148

17 42

11 58

E 18primary 8

3secondary 05

85 6

D 28 32 38

I 5primary 1

05secondary 16

17 17

DecemberJanuaryMarch195556

223 223

56 34

ductednightlyinthevicinityoftrapBduringseveral
periodsinthesummerof1957

DISCUSSIONUptothispointithasnotbeencontem
platedthattheinversesquarehypothesiswouldbeat
allapplicabletospecieswhicharegenerallythought
ofasexhibitinglongrangeanddirectionalflightcharac
teristicsHoweverBidlingmayerandSchoof1957re
portingonastudyofAedestaeniorhynchusdispersal
baseduponlighttrapsandreleasedradioactivespeci
menssuggestthattheoriginalpopulationofthisspe
cieswhileinitiallydisplayingasomewhatdirectional
movementeventuallydistributesitselfinarandom
patternTheyalsofoundthattherecoveryofmarked
specimensdecreasedinverselywiththedistancefrom
thereleasepointTable4showstheexpectedandob
tainedtrapcatchattwomileintervalswhenthein
versesquareequationisappliedtotheirdataThe
catchatthetwomilepointisusedasthebaseforcal
culatingtheexpectedcatchatotherdistancesAgain
weseeatendencyfortrapindicestoapproachvalues
whichwouldbeexpectedfromtheinversesquarerela
tionshipItisquestionablewhetherthistendencyob
servedinthecaseofbothCquinquefasciatusandA
taeniorhynchusissufficientlypronouncedandconsist
enttobeofpracticalsignificancebutthedatasuggest
thatfurtherinvestigationwithsuitablecontrolsonthese
andotherspeciesandinotherareasisdesirableItmay
bethatverylargenumbersofmosquitoesmustbe
trappedoverconsiderableperiodsoftimebeforesig
nificantcomparisonsareobtainableInanycasethe
lighttrapdataobtainedinthePearlHarborareawas
invaluablefordemonstratingtothesugarplantations
concernedthemosquitoproblemcreatedbytheir
operationsandinobtainingtheircooperationinmodi
ficationofprocedureswhichwerethecauseofsuchin
tensemosquitoproductionAlsoinformationderived
fromlighttrapswasresponsibleforsavingmanythou

TABLE3

Trap

A

C

B

D

I

JulyAugust1957
Distancefrom
SourceCenter

miles

15 42 42

E 3primary 105
3 secondary 05

11 97

4

43 5 22

5

54primary 3

05secondary 20

Expected Obtained
Index Index

59 58

38 7

23 23

DecemberMay195657

115 115

13 14

27

sandsofdollarsthrougheliminationofunnecessary
foggingoperationsHowevermoreefficientmethods
formeasurementofmosquitopopulationdensitywhich
wouldatthesametimeprovidesomeindexofannoy
ancelevelsforeachspeciesarerequiredAttemptsto
correlatefrequencyofcomplaintswithtraplevelswere
notentirelysatisfactoryinthePearlHarborateabe
causeofthenumberofdeviationsfromnormalIn

generalafterallowanceforexceptionsanightlyindex
offromonetofivefemaleswasassociatedwithcom

plaintsfromunscreenedbarracksorshipswhereasan
indexoffrom10to20wasrequiredbeforecomplaints
atoutdooreveningactivitiesbecamefrequentAccord
ingtoTable1anindexof10to20wouldbeexpected
attwbtothreemilesduringaperiodwhenthe05mile
indexwasrunningover300Thisisroughlythedistance
atwhichcomplaintsweresignificantduringsimilar
periodsAlsowhenthe05indexwasonlyfiveor10
annoyancewasrarelyreportedbeyondonemileThis
suggeststhattheinversesquarerelationshipifshown
tobeapplicableinagivenareamightbeusefulin
estimatingthedistancetowhichaparticularmajor
breedingsitecouldbejudgedresponsibleformosquito
annoyance

CONCLUSIONInconclusionitappearsthatCulex
quinquefasciatusinthePearlHarborareaultimately
dispersesinalldirectionswithoutdetectableinfluence
ofthosefactorssuchaswindfoodwaterbarriersil
luminationpopulationcentersetcwhichareoften
expectedtocontroloraffectmosquitodispersalOn
theotherhandthereisevidencewhichsuggeststhat
averageadultmosquitopopulationdensitiesovera
periodoftimeatanytwodistancesfromasinglemajor
centerofmosquitoproductiontendtoapproachmag
nitudeswhichareinverselyproportionaltothesquares
ofthedistancesfromthecenter

ACNOWLEDGMENTSTheauthorwishestoexpresshis
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TABLE4

Expectedcatchcomparedwithrecoveryofradioactive

femaleAtaeniorynchusasreportedby

BidlingmayerandSchoof1957

Distance Dispersal

miles Factor

2

4

6

8

10

12

14

Expected Obtained

Catch Catch

1 100 100

4 25 27

9 11 17

16 625 7

25 4 1 2

1Av
36 28X29 4

1
49 2 J 3

1 Av
3

J

gratitudefortheassistanceofthefollowingEnviron
mentalSanitationTechniciansoftheUSNavyHos
pitalCorpsOwenWWilliamsHMCUSNRobert
LHickeyHMIUSNRobertJReilleyHM2USN
GraphicillustrationswerepreparedbyRichard0
BejaranoHM3USNThevaluablesuggestionsofAus
tinWMorrillarealsoappreciated
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1LARVICIDETESTS

Anumberofnewmaterialsweretestedasmosquito
larvicidesinFresnoandTulareCountiesduringthe
seasonfromApril26toAugust231957Mostinterest
ingofthesewerethechrysanthemumicacidesters
Fromthestructureofthesecompoundstheyshould
havearelativelylowtoxicitytowarmbloodedanimals

AgainstAedesnigromaculissomeofthesematerials
Table1were effective at04poundperacreand

theireffectivenesswasincreasedbytheadditionof
piperonylbutoxideTestsonCulextarsalisindicate
thattheymaybelesseffectiveagainstthisspeciesTa
ble2 Howeverheaviergrassgrowthandfloatage
mayhavebeenpartiallyresponsibleforthereduced
mortalityinthesetests

AmericanCynamid12008wasthemosteffectiveof
thevariousmaterialstestedReleaseddataindicate
thiscompoundtoheslightlymoretoxicthanparathion
towarmbloodedanimals

2AEROSOLTESTS

InformationontheeffectofaddingLethaneand
pyrethrinstomalathionaerosolwasobtainedintests
againstCulextarsalisadultsinFarmingtonCalifornia
throughthecooperationoftheSanJoaquinMosquito
AbatementDistrictTifamachinesoperatedbydistrict
personnelwereusedinthesetests

ThesolutionappliedonJuly30contained27Le
thane384and5malathionwtvolindieseloil
Themalathionusedwas51bemulsionconcentrate
Theaerosolwasappliedattherateof20gallons per
hourbythesemachinesastheymovedat aspeedof

AcknowledgmentFieldassistancewasprovidedbyDavidM
HawbeckerstudentresearchassistantwiththeBureauofVector
Control



TABLE1

THEEFFECTIVENESSOFSEVERALINSECTICIDESAGAINST4TH
INSTARAEDESNIGROMACULISLARVAEINFIELDTESTS

AVERAGEOF2OR3TESTS

INSECTICIDE

ChrysanthemumicAcids
6bromopiperonylester ENT21195

Piperonylester ENT20274

6chloropiperonylesterENT21557

ENT21557pluspiperonylbutoxide15

ENT21195pluspiperonylbutoxide15

ENT21170pluspiperonylbutoxide15
ENT21559pluspiperonylbutoxide15

OrganicPhosphorus
AmericanCyanamid12008EC
KorlanET14EC

TrithionFlowable4EC

TABLE2

THEEFFECTIVENESSOFENT21195ANDENT

21557AGAINST4THINSTARCULEX

TARSALISLARVAEINFIELD

TESTS

Insecticide
MortalityatIndicated

DosagesinPounds
PerAcre

04

6bromopiperonylester ENT21195 82

6chloropiperonylester ENT21557 44

about3milesperhourThedialsettingsduringthe
applicationwerevariedfromnumbers9to10Thema
chinesproducedparticleshavingamassmediandiame
terofapproximately17micronsatthenumber10set
ting

Farmingtonisasmalltownwithtwocompleteblocks
andseveralpartialblocksofbuildingsThepopulation
isabout275Aerosolwasappliedinswathsranging
from100yardsapartinthecentralportionoftownto
amaximumofabout300yardsintheoutlyingareas
wherefewerroadswereavailableAradiusoffrom

to milearoundthecenteroftownwascoveredby
thethreemachinesfrom430to630amOnehundred
andfortygallonsofsolutionwereappliedduringthis
periodThewindwasfromthenorthwestanddidnot
exceedonemileperhourFogwasdistributedverti
callyfrom10to30feetormoreSlightchangesinair

MORTALITYATINDICATEDDOSAGESIN
POUNDSPERACRE

04 03 02 01 005 0025

97 86

56 75

98 91

97

98 98 85

99 98 82

100 80 72

86 69

62 46

97 69

currentsoccurredinsomeareasCoveragewasconsid
eredgoodinmostplaces

FourNewJerseytypelighttrapswereoperatedin
thetownand10minutesuctiontubecollections were

madeinfivebuildingsforseveraldaysbeforeandafter
theapplicationoftheaerosolCollectionsfrom14light
trapsoperatedinotherareasinthecountywereavail
abletoindicategeneralpopulationtrendsduringthis
period

Countswerealsomadeofadultsemergingfromthe
recessesofpartiallyexposedtreerootsandonerodent
holeintheedgeofadrywatercourseadjoiningthe
townThesenaturalhabitatsweresprayedwithchloro
formtodriveouttheadultsandcountsweremade as

theyemerged
A48reductionofCulextarsalisfemalesinbuildings

anda38reductionintrapsTable3occurredafter
theaerosolapplicationFlightcountsofadults asthey
emergedfromthenaturalhabitatlocationsindicated
a30reductionCollectionsin14trapsinotherareas
inthedistrictshowedthatthefemaletarsaliscatchhad
droppedfrom15pernightduringthethreedayperiod
fromJuly26to28tosixpernightduringthefourday
periodfromJuly29toAugust1Thissuggeststhat
someofthereductioninnumbersofadultstakenin
trapsintheFarmintonareaaftertheaerosolapplica
tionmayhavebeenduetoageneraldowntrendinthe
numberofadultstakenintrapsduringthisperiod
Howevertheclosestofthesetrapswasseveralmiles
awayandsincelocalconditionsintheFarmington area

mayhaveinfluencedthenumbercollected nodefinite
conclusionscanbemade

Thesenaturalrestingplaceswerebroughttoourattentionby
MrECLoomisoftheVectorMeasurementUnitoftheBu
reauofVectorControl

29
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SOLUTIONUSED

TABLE3

THEEFFECTIVENESSOFAEROSOLAPPLICATIONSAGAINST
CULEXTARSALISADULTS

FEMALES

Lethane384malathion 135

Lethane384malathion 188

Lethane384malathion 123

Pyrethrinsmalathion 119

Pyrethrinsmalathion 53

Before After

spray spray

1Malesplusfemales

Culextarsaliswasthepredominatingspeciesinboth
trapandbuildingcollectionsintheFarmingtonarea

ThesecondtestintheFarmingtonareawasmadeon
August21Thesolutionusedcontained5malathion
wtvoland0076pyrethrinsvolvolInthis
testtwomachineswereusedand61gallonsofsolution
wereappliedTheaerosolwasappliedfrom5to650
amThefogremainedatgroundlevelsuntilabout
630butwascarriedalongbyafourtofivemilewind

ThreeNewJerseytypetrapswereoperatedinFarm
ingtonand10minutecollectionsweremadeinfive
buildingsfortwodaysbeforeandaftertheapplication
oftheaerosolCountswerealsomadeofadultspresent
innaturalrestingplaces

Therewasa3reductioninthenumberoffemales
takeninbuildingsafterthisaerosolapplicationTable
3andnoreductioninnumbersofadultsobservedin
naturalsheltersTrapcatchesindicatedlessthan35
reduction

Thepoorresultsobtainedinthistestwereprobably
duetoarelativelyhighwindforaerosolapplication
andtothelowvolumeofsolutionreleasedbythema
chinesforthistwohourperiodThemachinesuseda
belownormalamountofsolutionforthetwohour
periodThiswouldindicatethattheparticlesizewas
smallNoconclusionsregardingthevalueofadding
pyrethrinstoaerosolsolutionscanbemadefromthis
test

3BIOASSAYOFAEROSOLSOLUTIONS

InsecticidalsolutionsusedinTifaaerosolmachines
aresubjectedtoamomentaryexposureofabout1000
FbeforetheyareblownoutasaerosolparticlesTo
determineifexposuretoheatwouldhaveaneffecton
pyrethrinsorLethane384a03solutionoftheformer
and4solutionofthelatterindieseloilwerecollected
afterpassingthroughthemachineandtestedonmos
quitolarvae

Testsofthesolutionstakenbeforeandafterpassing
throughthemachineweremadeon4thinstarCulex
quinquefasciatuslarvaeat74FInthreereplications

Reduc
tion

BuildingCollections
77 43

TrapCollections
177 38

NaturalHabitats
173 none

BuildingCollections
116 3

TrapCollections
35 34

MALES

Before After Reduc

spray spray tion

44 18 59

73 30 60

42 23 45

47 34 23

of03pyrethrinssolutiona56mortalityoflarvaeoc
curred24hoursaftertheapplicationofthenonex
posedsolutionanda92mortalityaftertheapplication
oftheexposedsolutionThe4Lethane384indiesel
didnotincreasethetoxicityofthedieseloilsufficiently
tomakeacomparisonoftheexposedandnonexposed
solutionsagainstlarvae

Thesamplescollectedafterpassingthroughthema
chinewereconsiderablydarkerincolorthantheorigi
nalsolutionsBothmalathionwhichwastestedinthe
samemannerin1956andthepyrethrinstestedthis
seasongavehigherkillsagainstlarvaeafterbeingex
posedintheTifamachineThissuggeststhatasmall
portionofthedieseloilmayhavebeenvolatilizedto
produceaslightlyhigherconcentrationofinsecticide
inthesolutionthatwasrecovered

4RESIDUALSPRAYS

FourinsecticidesAC4124malathionDipterex
anddiazinonweretestedasresidualspraysonply
woodpanelsagainstCulexfemalesThepanelswere
sprayedwithaxyleneTritonX100emulsionofthe
toxicantattherateof200milligramspersquarefoot
Halfofthepanelswereplacedintheopenfacingsouth
inordertoexposethemtoamaximumamountofsun
Theotherhalfwasplacedinasheltercomparablewith
achickencooporshed

Culexfemaleswereexposedtothepanelsatinter
valsduringthenextmonthbyplacingtheminsidea
ringofplastictubinglaidononehalfthepaneland
coveringthemwiththeotherhalfAfterexposuresfor
predeterminedperiodstheywereplacedincleancon
tainersandmortalitycountsweremadeafter24hours

ResultsofthesetestsTable4aresomewhaterratic
Themosquitoesmayhaverestedontheplasticring
betweenthepanelsandavoidedcontactwiththetoxi
cantinsomeofthetestsMalathionappearedtobe
somewhatbetterthandiazinonandbothweremore
effectivethantheothertwoinsecticidesPanelsplaced

AmixtureofCpipiensstigmatosomaandtarsalisfromlarvae
collectedindairydrains



inthesunlosttheireffectivenessmorerapidlythan
thoseplacedintheshade

TABLE4

MORTALITYOFCULEXFEMALESAFTER
EXPOSURETOPLYWOODPANELS

SPRAYEDWITH200MGSQFT
OFINSECTICIDE

Insecticide MortalityAfterIndicatedNoofDays
1 7 14 20 35

4124

Dipterex
Malathion
Diazinon

4124

Dipterex
Malathion
Diazinon

4124

Dipterex
Malathion
Diazinon

4124

Dipterex
Malathion
Diazinon

60

100
80

100

PanelsHeldinShade

15minuteexposure
100
87

100
100

50
41
71

100

60minuteexposure
100
100

100
100

PanelsHeldinSun

15minuteexposure
84 15 25

87 61

71 100 53
100 74 14

60minuteexposure
100
100

100

100

73
33

100
75

83 11

90 22

100 100
100 17

40
30

58
13

62
18

94
10

8

45
43

17

20 9

0 7
63 50

100 17

5MALATHIONPELLETRESIDUES
MalathionresistanceinCulextarsalislarvaewas

foundtobesomewhathigherinoneparticularpasture
intheFresnoMosquitoAbatementDistrictthanin
othersin1956Thispasturewasheavilytreatedwith
malathionpelletsinAugust1956whentheregular
malathionsprayapplicationbegantofailNormalspray
applicationsof05poundofmalathionwasagainfound
tobeeffectivefortheremainderofthe1956season
aftertheapplicationofthepellets

LarvaecollectedinthispastureinSeptember1956
diedinthiswaterwhenleftovernightinthelaboratory
Samplesofthiswaterwhichweretestedon4thinstar
Aedesnigromaculislarvaecaused100killInDecem
ber1956thepasturewasfertilizedwithnitrogenphos
phatefertilizerNomalathionpelletswereusedin1957

WatercollectedfromthispastureinJune1957and
heldinthelaboratoryforfiveandninedayscaused100
and36mortalityrespectivelyof4thinstarCquin
quefasciatuslarvaein24hoursTherewasnoreduc
tionintheeffectivenessofthisWateragainstlarvae
whenthewaterwaspassedthroughaporcelainbac
teriologicalfilterbeforethelarvaewereaddedLarval
mortalitywasreducedto73in24hourswhenthe
waterwasboiled10minutesbeforethelarvaewere
addedandnomortalityoccurredinwaterthathadbeen
boiledfor20minutes

VIMILES

31

Nodiseasewasfoundinwaterorlarvaeexamined

byCGThompsonoftheUSDepartmentofAgri
cultureInsectPathologyLaboratoryatBeltsville
MarylandMrThompsonwasoftheopinionthatmor
talityoflarvaewasduetochemicalpoisoning

SoilsamplescollectedinthepastureinJune1957
werethoroughlydriedandthenrefloodedwithtap
waterThewaterfromthreeoftheserefloodedsamples
takennearthelowerendofthepasturegavekillsof
3150and100 respectivelyIntheselocationsthe
bottomwasmuddyandpartiallycoveredwithgrass
Waterfromsamplesathigherelevationswithinand
beyondthefloodedareacausedmortalitiesofless
than5

Thepersistenceofmalathionresidueinthispasture
indicatesthatmalathionpelletsmayhavealongresi
dueundersomeconditionsandshouldthereforebe
investigatedfurther

FIELDTRIALSOFOUTDOORSPACEDUSTING
OFBHCANDDDTFORADULT

MOSQUITOCONTROL

Duringthesummerof1957fieldtrialsweremade
intheMilkRiverValleyMontanatoevaluatetheef
fectivenessofoutdoorspacedustingofBHCandDDT
forcontrollingadultmosquitoesinurbanandrural
areasThesetrialsweremadeinareaswherelargepop
ulationsofAedesvexansAdorsalisandAnigromacu
liswerepresentasaresultofpoorirrigationanddrain
agepractices

Methods

InthesmalltownsofHarlempopulation1100and
Chinook population2300 sixareaseachthree
blockssquareweredustedbetweenJune27andSep
tember4Thetworuralsiteswerea20acrefarmfeed

lottreatedonJuly10anda20acreareaatthevillage
ofZurichtreatedonJuly24

Commercialdustsconsistingof5percentDDTand
3percentgammaisomerBHCinatalccarrierwere
usedinallofthetrialsUsingatruckmountedBuffalo
TurbineModelVG4DTypeTTthedustswereap
pliedintheeveningsaftersunsetduringpeaksof
mosquitoannoyanceTheturbinewasoperatedatfull
speedandatmaximumrateofdustdischargewhich
wasabout18poundsperminuteIntheinitialtrials
thetruckwasoperatedatspeedsthatwouldprovide
actualtoxicantdosagesofabout05poundBHCand1
poundDDTperacreTheseapproximatedosageswere
appliedinthreetrialswithBHCat53to65poundsof
dustper100oftravelat36to39mphandinthree
trialswithDDTat70to76poundsper100oftravel
at23to34mphIntwoadditionaltrialsBHCwas
appliedatdosagesof40and45poundsper100of
travelat57and45mphrespectively

Intreatingtheurbanareasthedustwasapplied
EntomologistLoganFieldStationSectionCommunicable
DiseaseCenterBureauofStateServicesPublicHealthServ
iceUSDepartmentofHealthEducationandWelfareLogan
Utah
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COMPARISONOFBHCAND DDT OUTDOORSPACEDUSTING

INREDUCING ADULTAedes MOSQUITO POPULATIONS

MILKRIVERVALLEY MONTANA1957
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fromthestreetsalongtwooppositesidesofeachblock
whichprovidedgoodcoverageacrossthe300wide
blocksThesamegeneralpatternwasfollowedindust
ingthetworuralareasTheduststreamwhichwasata
rightangletothelineoftravelwasmanipulatedverti
callyasneededtoinsurebestcoverageWindveloci
tiesdeterminedbyacuptypeanemometerlocatedout
sidethetreatedareasvariedfrom06to34mphdur
ingthedustingperiodsEvenatthehigherwindveloci
tiestherewaslittledriftofdustoutsidethedesignated
treatmentareas

Theeffectivenessofthedustingwasevaluatedby
simultaneousmosquitocollectionsmadeintreated
areasandinuntreatedcheckareasduringeveningsand
inthedaytimeEveningcollectionsbegunatsunset
weremadebyaspiratingthemosquitoeswhichalighted
ona2x2footsquareofunbleachedcottonmuslin
stretchedoverawoodframewhichwasplacedacross
thekneesoftheseatedcollectorThemosquitoestaken
duringeachoffourtoeightconsecutive15minute
periodswererecordedandkeptseparatelyInday
timecollectionsthemosquitoesweretakenwhich
alightedonthecollectorduringaonehalfhourperiod
whilewalkingamonggrassshrubberyandothervege
tationRepeatedcollectionsatanygivensitewere
usuallymadebythesameindividualAllposttreat
mentcollectingsiteswerelocatednearthecentersof
thedustedareasinordertoprovidethemaximum
amountoftreatedbufferzone

TheeffectofthedustsinmosquitopopulationsWas
determinedbyusingtheaveragenumberofmosquitoes
collectedperminuteinthefollowingformulawhich
wasadaptedfromAbbottsformula1

Reduction

PostdustTreatedArea PostdustCheckArea100 100PredustTreatedArea PredustCheckArea

Thepredustmosquitodensitiesusedweretheaver
ageforthecollectionsmadeduringtwoorthreedays
precedingthedustapplicationsincludingthe15min
uteperiodsjustpriortodusting

Results

Theeffectivenessofindividualdustingtrialsinre
ducingadultmosquitopopulationsisshownintable1
BothBHCandDDTgavesatisfactorycontrolofadult
mosquitoesthatwerepresentintheareaatthetimeof
treatmenthoweverfreedomfromeveningannoyance
waslimitedprimarilytothenightofdustingdueto
reinvasionofmosquitoesfromoutsidethetreated
areasWithoneexceptionmosquitopopulationswere
reducedontheeveningofdustingby82to97percent
usingBHCandDDTappliedatdosagesof05and10
poundperacrerespectivelyOntheeveningfollowing
dustingthereductionaveragedabout65percentin
bothBHCandDDTtreatedareasIntwotofour
nightstheeveningattackratesinthetreatedareas
usuallyreturnedtopretreatmentlevelsDaytimemos
quitopopulationsontheotherhandwerereduced
greatlyforfourorfivedaysbybothBHCandDDT
indicatingthatthetreatmentsprovidedenoughresidue
tokillthemosquitoesthatreinvadedthetreatedareas

Therewerewidevariationsineveningreductionsof
mosquitoesduringtheposttreatmentperiodNota
tionsmadeofeveningwindconditionsindicatedthat

35

thesevariationsmightbeduetodifferencesinwind
velocitiesOncalmeveningsmosquitoesmovedinto
thetreatedareasandattackratesapproachedpretreat
mentlevelshoweveronwindyeveningslessmove
mentapparentlytookplaceandsincemostoftheday
restingmosquitoeshadbeenkilledbythedustresi
duesattackrateswereverylow

Theaveragereductionsinmosquitopopulationsas
indicatedbyeveninganddaytimecollectionsforthe
threetrialswithDDTandthefirstthreetrialswithBHC
aresummarizedinfigure1Itwillbenotedthatthe
reductionineveningmosquitopopulationswasgreater
afterthreeormorenightsfollowingdustapplications
thanforthesecondnightAsindicatedbythedaytime
collectionsmosquitoesthatinvadedthetreatedareas
eachnightwerekilledbytheinsecticidalresiduesThis
findingsuggeststhatmosquitopopulationsintheim
mediatevicinityoftreatedareasmayhavebeende
pletedprogressivelybytheresidualactionofthedust
depositsThedelayedkillingactionofbothchemicals
isshownbytheincreasedreductionofmosquitoesafter
thefirst15minuteperiodofcollection following dust

applicationfigure1
Theresultswerenotgreatlydifferentwithapplica

tionsofaboutonethirdpoundofBHCperacre40
and45poundsdustper100oftraveltable1ascom
paredwith05poundperacreBHCappearedtobe
somewhatmoreeffectivethanDDTatthedosagesap
pliedparticularlywhenthedatesofthevarioustrials
andthemosquitodensitiesareconsidered table1

Thespeciescompositionofmosquitoescollectedin
thetreatedareasbeforeandafterdustingissummar
izedintable2TheincreasedproportionsofAvexans
inpostdustcollectionsonthenightofdustapplica
tionssuggeststhatthisspecieswasmoresuccessful
insurvivingbothBHCandDDTtreatmentsthanwere
theotherspeciespresentTheapparentincreaseinthe
relativeabundanceofAdorsalisintheDDTtreated
areaswasnotsignificantduetothesmallnumberof
specimenscollectedTheincreasesinsubsequentpost
dustcollectionslargelyreflectmosquitospeciesmigra
tionsintothetreatedareas

Summary

IntheMilkRiverValleyMontanaurbanandrural
areasof20to33acresweredustedwithaBuffaloTur
bineusing3gammaBHCatabout05poundsper
acrefiveareas and5DDTatabout10poundper
acrethreeareasThedustswereappliedaftersun
setduringpeaksofeveningannoyancebyAedesprin
cipallyAvexansAdorsalisandAnigromaculisBoth
BHCandDDTtreatmentsreducedattackratesduring
theeveningofapplicationby82to97percentwith
butoneexceptionIntwotofournightstheevening
attackratesintreatedareasusuallyreturnedtopre
treatmentlevelsHoweverdaytimemosquitopopula
tionswerereducedgreatlyforfourorfivedaysbyboth
insecticidesAvexansappearedtobemoresuccessful
insurvivingthedusttreatmentsthantheotherspecies
present

Reference

1AbbottWS

1925JournalofEconomicEntomology18265
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APRACTICALEGGSAMPLINGTECHNIQUE
FORSURVEYINGFLOODWATER

MOSQUITOES

OVLore

Entomologist

AND

WJBUCHANAN
EngineerManager

TheSouthCookCountyMosquitoAbatementDistrict
HarveyIllinois

TheSouthCookCountyMosquitoAbatementDis
trictincludessome340squaremilesofCookCounty
Illinoislocatedsouthof87thStreetItwasreadilyde
terminedduringthefirstseasonoftheDistrictsactivi
ties1955thattheprincipalproblemisassociated
withfloodwatertypesofmosquitoesespeciallyAedes
vexansMostoftheareaisarelativelyflatandpoorly
drainedformerlakebedcontainingnumerousflood
plainsofbothlargeandsmallstreamsandsome40
thousandacresofundevelopedanduntendedforest
landsalargepartofwhichisawildlifeconservation
areaItwasapparentthatmosquitosourcelocation
relyingsolelyonthedippedmethodwouldrequirea
considerableamountoftimeanddependingonthe
frequencyofspringandsummerrainfallsmighthave
toincludeseveralseasonsbeforeimportantfloodwater
mosquitoproducingareascouldbelocated

Earlyin1955welearnedofatechniquebeingused
inthelaboratoriesoftheDepartmentofEntomology
attheUniversityofIllinoistoseparatemosquitoeggs
fromthesoilThroughthecooperationofDrWilliam
RHorsfallwewereabletosecureacopyofthehand
operatedseparatorandtosecuretraininginseparation
proceduresformembersofourlaboratorystaffWewill
notpresumetodescribetheseparatorortechniquein
detailasDrHorsfallhasdonethatbutwouldmention
herethatwedidmechanizethehandoperatedmodel
toexpeditethemechanicalseparationprocess

Therearethreegeneralstagesrepresentedintheuse
ofthistechniqueThefirstormechanicalstagecon
sistsofagitatingthesoilsampleinawaterbaththen
removingmostofthedebrisleavesandlargersoil
particlesbyaseriesofsievesThesecondorflotation
stagerequirespassageoftheremainingpartofthe
samplecontainingtheeggsthroughadditionalwater
bathswheretheeggsandeggshellsareseparatedby
flotationandadditionaldebrisissedimentedInthe

thirdoridentificationstagetheeggsextractedfrom
thesoilsampleareidentifiedandcountedunderthe
microscope

Afterthreeyearsusingthistechniqueinourclosely
integratedfieldinspectionandlaboratoryprogramswe
areconvincedthatitservesamostexcellentpurpose
foranorganizationconcernedwithdefiningaflood
watermosquitoproblemWefeelthatthereareseveral
advantagestobederivedfromtheuseofthisprocess
mostimportantofwhichistheadvantageofforecast
ingpotentialmosquitopopulationsinsampledareas
Wehavefoundthisforecastingtobeextremelyvalu

1HorsfallWinR1956AMethodforMakingaSurveyof
FloodwaterMosquitoesMosquitoNews1626671

abletousbecausewehaveanenormousnumberof
depressionsofvaryingsizesdistributedthroughoutthe
Districtwhicharefavorablefloodwatermosquitoovi
positionsitesandconsequentlywedoaconsiderable
amountofprehatchtreatmentofsuchareaswhen
weatherandgroundconditionsarefavorableObvi
ouslythemoreofthesesitesorpotentialsourcesthat
wecanevaluateintimeforapplicationofprehatch
treatmentthegreaterassurancewehaveofmoreeffec
tiveantilarvalwork

Thefollowingexperienceexemplifiesoneofthe
manyreasonswhywefeelthatthistechniquehas
provedtobeofvalueinourDistrictInCookCounty
thereisataxsupportedbodyknownastheForestPre
serveDistrictwhichhasunderitsjurisdictionover40
thousandacresofnaturallypreservedareasincluding
lakesstreamssloughsandnumeroussituationssubject
totransientinundationNaturallytheForestPreserve
officialsareapprehensiveofanyoneusinginsecticides
unnecessarilyintheirareasbecauseofthepossible
detrimentaleffectsonwildlife

Twoyearsagointhewinterof1954alargeslough
ofapproximately360acresinsizewasdrainedtoelimi
natetheroughfishanditwastheplanoftheForest
PreserveDistricttorefillthesloughandrestockit
duringthesummerof1955Thebottomoftheslough
developednumerouscracksupondryingandadense
growthofvegetationsprangupimmediatelyInvestiga
tionofthearearevealedthepresenceofnumerous
Aedesvexansadultsinthevegetationandwebeganto
wonderiftheywerentthereforthespecificpurpose
ofdepositingeggsOfcourseweallrecognizethatthe
typicalvexanssourceisonecontainingaconsiderable
amountofsurfacedebrissuchasgrassleavesor
branchesbutinthisrecentlydrainedsloughwefound
practicallynosuchdebrisHoweverwedidfindnu
merousmoistcrackstwoorthreeincheswideatthe
topandextendingdowninsomecases30inchesor
moreindepthWemeasuredoffarepresentativearea
fivefeetsquareonthebottomandthenmeasuredthe
linealfeetofcrackspresentintheenclosed25square
feetWecameupwithafigureof373ifeetofcracks
andsinceeachcrackhadtwosidewallsthatmade75
linealfeetofverticalwallsonwhichthemosquitoes
werefindingfavorableovipositionsitesparticularlyon
thetopsixinchesofthecracksOntakingsoilsamples
fromthesidesofthesecracksatvaryingdepthsovera
considerableamountofthisareaweconcludedthata
conservativeestimateofthenumberofvexanseggs
inthatextensivesloughwouldbeatleast1000eggsper
squarefootInadditiontherewassomeslightdeposi
tionofeggsonthesurfaceofthelakebottom

Accordingtoourestimatetherewereupwardsof
14billionAedesvexanseggsdepositedinthisslough
HavinggoodreasontobelievethatmuchofourDistrict
wouldbeswampedwithfloodwatermosquitoesifthe
ForestPreserveofficialscarriedouttheirplantorefill
thesloughduringthesummerthatDistrictwascon
tactedandinformedofourfindingswiththeadviceto
postponefillingthesloughuntilcoldweatherwhenthe
mosquitoeswouldbeunabletodeveloporunableto
surviveiftheyemergedTheyagreedtowaittofillthe
sloughuntilafterthefirstkillingfrostOurwarning
provedtobeaccurateforaperiodofwarmweather
occurredimmediatelyafterthemidOctoberflooding
andanenormousnumberofmosquitoeshatchedout
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butbeforetheycouldcompletetheirdevelopmentand
emergeiceformedonthewaterandtheentirecrop
wasdestroyed

Inadditiontoitsvalueforforecastingpotentialmos
quitopopulationsuseoftheeggsamplingtechnique
alsoextendsthetimeoverwhichpopulationsampling
canbedoneWiththedippermethodinthecaseof
floodwatermosquitoeswearelimitedtodippingfor
larvaewhenprecipitationoccursinsufficientamounts
tocreatepoolsorfloodingInourDistrictthatisusually
duringAprilMayandAugusthoweverbytheuseof
soilsamplingweareabletocollectandprocesssamples
duringthedrymonthsandthusdeterminefrequently
farinadvancewheretoplanforapplicationofpre
hatchtreatmentoratleastknowwherewewillhaveto
beonthealertformosquitoesthatundoubtedlywill
appearwheninundationoccursNotonlycanthesam
plingtimebeextendedthroughoutmostoftheyear
butthesoilsamplesthemselvescanbestoredincello

phanebagsformanymonthsinacoldroomandpro
cessedatconvenience

Weestimatethatfieldpickupseparationandidenti
ficationforeachsamplerequiresaboutonemanhours
Thisissomewhathigherthanisrequiredforpickup
andidentificationoflarvalspecimensbutaprincipal
advantageresultingfromtheuseofthistechniquelies
inthemoreeffectiveutilizationofmanpowerObvi
ouslyanimportantprerequisitetotheoperationofan
efficientmosquitocontrolorganizationisthemainte
nanceofexperiencedpersonnelemployedonayear
roundbasisWehavefoundthatbytakingthesoil
samplesattimeswhenthefieldmenarenotpressed
byotherdutiesandbystoringandlaterprocessingthe
sampleswhenlaboratorypersonnelarenotbusywith
seasonaloperationswecanutilizeourmanpowertoa
muchbetteradvantagethroughouttheentireyear

Notonlycanthepresentproductionpotentialofa
sitebeascertainedthroughtheuseoftheeggsampling
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Inadditiontoitsvalueforforecastingpotentialmos
quitopopulationsuseoftheeggsamplingtechnique
alsoextendsthetimeoverwhichpopulationsampling
canbedoneWiththedippermethodinthecaseof
floodwatermosquitoeswearelimitedtodippingfor
larvaewhenprecipitationoccursinsufficientamounts
tocreatepoolsorfloodingInourDistrictthatisusually
duringAprilMayandAugusthoweverbytheuseof
soilsamplingweareabletocollectandprocesssamples
duringthedrymonthsandthusdeterminefrequently
farinadvancewheretoplanforapplicationofpre
hatchtreatmentoratleastknowwherewewillhaveto
beonthealertformosquitoesthatundoubtedlywill
appearwheninundationoccursNotonlycanthesam
plingtimebeextendedthroughoutmostoftheyear
butthesoilsamplesthemselvescanbestoredincello

phanebagsformanymonthsinacoldroomandpro
cessedatconvenience

Weestimatethatfieldpickupseparationandidenti
ficationforeachsamplerequiresaboutonemanhours
Thisissomewhathigherthanisrequiredforpickup
andidentificationoflarvalspecimensbutaprincipal
advantageresultingfromtheuseofthistechniquelies
inthemoreeffectiveutilizationofmanpowerObvi
ouslyanimportantprerequisitetotheoperationofan
efficientmosquitocontrolorganizationisthemainte
nanceofexperiencedpersonnelemployedonayear
roundbasisWehavefoundthatbytakingthesoil
samplesattimeswhenthefieldmenarenotpressed
byotherdutiesandbystoringandlaterprocessingthe
sampleswhenlaboratorypersonnelarenotbusywith
seasonaloperationswecanutilizeourmanpowertoa
muchbetteradvantagethroughouttheentireyear

Notonlycanthepresentproductionpotentialofa
sitebeascertainedthroughtheuseoftheeggsampling
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techniquebuttoacertaindegreethepastproduction
historycanberevealedAtonestageintheoperation
ofthisprocesstheeggshellscanbecollectedorasis
generallydonetheycanbecountedThusitispossible
tocountandidentifynotonlytheviableeggspresent
inasoilsamplebutalsotoobtainaworkingknowledge
oftheeggshellsthatarepresentthusindicatingthe
pastrecordofthatparticularsiteintheproductionof
floodwatermosquitoes

Inadditiontotheadvantageswhichhavebeenlisted
wefeelthattheaccuracyandreliabilityofthemechani
caleggseparatorarequiteremarkableOnseveraloc
casionstotesttheaccuracyofthemachineandthe
efficiencyofthelaboratorycrewoperatingitwehave
takenfivesamplesofsoilwhichcontainednomosquito
eggsandhaveintroducedoneexoticeggintoeachsoil
samplewhichwasthenprocessedInfouroutoffive
testswehaverecoveredtheoneintroducedeggusing
theroutinetechniqueWefeelthatanyprocessthat
canconsistentlyprovideuswith80percentorbetter
reliableresultsisavalidoneforuseinanoperational
program

TheattachedformentitledEggSourceDescription
isusedforrecordingthedatapertainingtothesus
pectedsourcefromwhich4soilsampleistakenThis
forminitiatedatthetimethesampleiscollectedfur
nishesdetailedinformationregardingsuchitemsas
locationandsizeoftheareagenerallandusetypeof
sourcekindofgroundcoverandamountofshadepres
entOncompletionofprocessingthecountsofeggs
andshellsarerecordedandtheidentificationsindi
catedCodingofthisinformationontotheattached
punchcardpresentsuswithreadilyavailableandsatis
factoryworkingknowledgeregardinganysuspected
siterequiringsurveillanceandcontrol

Onthebasisofinformationpresentlyavailabletous
fromfieldobservationswehavebeenunabletodetect
anydirectcorrelationbetweeneggcountsanddipper
countsonthesameareasWebelievethatvariationsare
influencedbyseveralfactorsincludingtherelationship
betweenmortalityorsurvivaloflarvaeversuseggsun
dernaturalconditionsmechanismsinvolvedinmatur
ingandactualhatchingoftheeggsthelocationand
numberofsamplestakentheaccuracyofdippingat
varioustimesespeciallyasrelatedtolarvalconcentra
tionsasinfluencedbyevaporationtranspirationper
colationorotherconditionsaffectingdrawdownofthe
aquatichabitatUntiltheinfluencesoftheseandother
factorsarebetterunderstoodwehaveselectedanar
bitrarybasisfordifferentiatingbetweenlightmedium
andheavyproductionsitesasindicatedinthefollow
ingtable

Table1

SUMMARYOFEGGSAMPLINGRESULTS

FOR195557

2109Suspectedsourcessampledinall10townships
3394Totalnumberofsoilsamplesexamined

60 1271Sourcespositiveonbasisofeggsaoshells
40 838Suspectedsourcesnegative

64 807inrangeof1100eggsaoshellspersquare
foot

25318inrangeof101500eggsaoshellspersquare
foot

11 146inrangeof501andovereggsaoshellsper
squarefoot

66 835ofthe1271positivesourceshadwholeeggs
34 436ofthe1271positivesourceshadshellsonly

Table1showsthesummaryofoureggsamplingre
sultsobtainedduringthepastthreeyearsOfthe2109
potentialmosquitoproductionsourcessurveyedbythe
collectionandprocessingof3394soilsamplesatotal
of127160 ofthesourcesmereconfirmedasposi
tivesourcesbythefindingofeithereggsorshellsor
bothConsequentlyweareoftheopinionthattheegg
samplingtechniqueprovidessufficientadditional
knowledgeconcerningmosquitoproductiontomakeit
highlypracticalforadoptioninamosquitoabatement
program

THESOUTHCOOKCOUNTYMOSQUITO
ABATEMENTDISTRICT

EGGSOURCEDESCRIPTION

Township SectionNumber SourceNumber

LandUse
1TownLots
2Thicket
3Woods
4Meadow
5Cultivated
6Other

AlwaysindicateForestPreservepropertyby
FPbeforenumbercircled

IITypeofSource
1Temporaryrainpool
2Semipermanentwoodlandpool
3Floodplain
5Slough
6Lake
7Pond
8Streambed
9Marsh

10Other

I1ITypeofSample
AGroundShade

1Amount
ATotal
BPartial
cNone

2Type
AWoodyplantsover15high
BWoodyplantsunder15high
cWeedsorgrassover3high
DWeedsorgrassunder3high
ECattails
FOther

BDebrionGround

1Logjaminwatercourseunderlog inches
indiameter

2Brushpileunderlog inchesindiameter

3Brushpileundermattedbranches
4Leaveswithveryfewtwigs
5Leaveswithmanytwigs
6Grassmattedclosetoground



7Cattailsmattedclosetoground
8Leafmold
9Other

IVNumberandSpeciesofEggspresent
ATotalnumberofeggs
BNumberofAedesvexanseggs
CNumberofotherspecies specify
DTotalnumberofshells

VRemarksApproximateareaofpotentialsource

Sampletakenby
Date

AMOSQUITOABATEMENTBUILDING
PROGRAMSANJOAQUINMOSQUITO

ABATEMENTDISTRICT

LRBRUMBAUGH

ManagerSanJoaquinMosquitoAbatementDistrict

Thebasisofanybuildingprogramisaseriousand
honestappraisalofthefactsfactsaboutbuilding
needsfinancesandservicesperformedbytheorgani
zationThesubjectofbuildingcoversmanyfields
whichmakesitimpossibletotouchuponallphases
withanydegreeofthoroughnessinthetimeallowed
Itisourintentionthereforetoconcentrateonlyupon
oneormoreofthefundamentalaspectsThereasons
forbuildingmethodsoffinancingselectionofprop
ertyandtheprocedurestobeusedinstartingaproject
ofthisnature

Thereisnosetofblueprintsthatwillserveasaguide
toevaluatetheneedsofallorganizationsOneagencys
dutiesfunctionsandservicesmaybequitedifferent
fromanothersthereforetheneedsvarybetweeneach
groupTheanalysiswillhavetobeonanindividual
basisifitistoserveanyoneorganizationThereisa
standardsetofquestionsthatmaybeusedinapprais
inganagencysneedsPerhapsthefirstquestionshould
beWhyisthisbuildingprogramnecessaryThisisa
goodandlogicalquestionandonemusthavejustifiable
answersbeforeconsideringanyprogramIstheagency
payingtoomuchrentIsthebuildingadequatefor
goodoperationsAremaintenancecostshighIsthere
apossibilityofthepropertybeingsoldDoesthe
agencyfeeljustifiedinmakingrepairsonrentedprop
ertyThereareprobablymanymorequestionswhich
couldbeaskedhoweverthereisonepsychological
factorwewouldliketomentiontheworkingcondi
tionsoftheagencyspersonnelGoodbuildingsarea
matterofpridetotheemployeesandpeopleliketo
workingoodsurroundingsIthasbeenprovenmany
timesthathappyemployeesgenerallyperformtheir
dutieswithgreaterefficiencyIfanorganizationisin
terestedinimprovingthemoraleofitspersonnelgood
facilitiesareamustUnfortunatelybuttruethegen
eralpublicseemstojudgeanorganizationbyitshous
ingApoorexteriorwillgiveabadfirstimpressionto
anyvisitorHeimmediatelyassumesthattheinterior
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andtheoperationsareprobablyasshoddyastheplace
looksPerhapsthisprogramshouldbeconsideredonly
fromaneconomicbasisIfanagencyisrentingand
paying30000permonthoveraperiodof20years
thiswouldamountto7200000Thisaloneshouldbe
enoughtojustifybuildingAfteracompleteandthor
oughstudyhasbeenmadeoftheneedsandthefacts
havebeenestablishedtheagencyisnowreadytocon
siderthenextstepthefinancingThisstepisprobably
thebiggeststumblingblockforanyonewhoisinter
estedinnewhousing

Financingmustbeplannedandthismaybeaccom
plishedinmanydifferentwaysThefirstmethodand
themostpracticaloneistosetasideareservefund
overaperiodofyearsAnothermethodistoborrow
moneyfromprivatepartieslocalgovernmentorfederal
sourcesAnagencycanalsomakearrangementswith
privateindividualstofinanceaprogramwithoutmak
inganycapitaloutlayexpendituresAnothermethod
orlastresortistofinancebybondelectionThis
methodispossibleifnottoopracticalTheonlysound
wayofcoursetofinanceabuildingprojectistohave
thefundsavailableItiscertainlyaloteasiertoset
asideafixedreserveeachyearsothatwhenyouare
readytobuildthemoneyisthereSomewillsayThis
isimpossiblewhichitmightbeHoweveritiscer
tainlyapoorpracticenottobuildareservefundforthe
futureAsavingsfundisamustinanyorganizationif
itexpectstoadvanceonasoundeconomicbasisHow
everifitisimpossibletobuildthisreserveandthe
agencybelievesitsneedsaregreatenoughthereis
alwaysthepossibilityofborrowingfundsfromprivate
institutionsorfromlocalgovernmentsourcesOf
coursewiththismethodcertainrulesandregulations
willhavetobefollowedregardingtheamountbor
rowedandthelengthoftimeforwhichtheloanisto
bemadeItisquitesurprisingthenumberofpersons
thatareinterestedinarrangingfinancingforabuild
ingprogramWewereapproachedbythreedifferent
individualswhowerewillingtobuythelandconstruct
thebuildingsaccordingtoourspecificationsandallow
therentpaidtoapplytothepurchasepriceOfcourse
interestwouldbeincludedintherentpaymentsand
aleasewouldhavetobemadeforfiveto15yearsde
pendingupontheamountofmoneyinvolvedEven
withthedisadvantagesofpayinginterestitispossible
foranorganizationwithnoworkingcapitaltostart
abuildingprogram

Afteranagencyhasestablishedwhichmethodof
financingistobeusedtheyarenowreadytoconsider
theselectionofalandsiteThisisanimportantstep
formanyreasonsThepropertyshouldbecentrally
locatedaccessibletoutilitiesandlargeenoughtoac
commodatefutureexpansionObviouslyitshouldbe
locatedwherethepublicwillhaveeasyaccessnot
buriedonsomesideroadInmanyareasthereare
zoninglawswhichshouldbecarefullystudiedJust
imaginewhatwouldhappenifhomesitesshouldsud
denlyspringupallaroundtheagencyplantAllplaces
ofbusinesshavetogetalongwiththeirneighborsand
inourgeneralcourseofbusinesswecanbeprettymuch
ofanuisancetoahomeownerThepropertyshouldbe
largeenoughtoallowanyorganizationtogrowMany
companieshavemadethesadmistakeofthinkingonly
oftodayandfindthemselvessuddenlyburstingat
theseamswithnoplacetogo
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Perhapsatthispointtheorganizationshouldseek
theservicesofanarchitectThisisimportantwhen
longrangeplanningmustbeconsideredItisimpos
siblefortheaveragelaymantopreparethenecessary
plansandspecificationsrequiredortoenvisionade
quatelywhatmaybeneededinthefutureAgoodar
chitecturalfirmwillmakethesenecessarystudiesand

planthetypeofbuildingsmostsuitedtotheorganiza
tionSelectionofanarchitectisamatterofpersonal
preferencebutthereareafewthingswhichshould
beconsideredhisqualificationsexperiencerecord
ofpastaccomplishmentsthelengthoftimerequired
toperformhisdutiesandthecostofhisservicesThis
lasthasbeenmentionedbecausethereseemstobea
widerangeastowhatconstitutesafairfeeThegeneral
recommendationsbytheAmericanInstituteofArchi
tectsis8forofficebuildings5forshopfacilities
and3forshedsorsimilarbuildingsofsimplecon
structionAgeneralaveragewouldbeapproximately
6ofthetotalbuildingcostThemajorityofthepeople
inthebuildingtraderecommendtheservicesofan
architect

Agoodbuildingprogramislargelyamatterofusing
goodcommonsenseandinordertoaccomplishones
goalaprogrammustbeplannedtheneedsestablished
andthenecessaryfinancingobtained

ThereisanoldsayingAwheelhastomovetogo
placesBylookingaheadplanningaheadandmoving
aheadanyagencycanpossessitsownbuildings

PresGreenfieldOurnextpresentationwillbea
paneldiscussionWillDrReevescomeforwardand
assemblehispanelmembersforthediscussionof
WherearewegoinginMosquitoControl

PANELSESSION

WHEREAREWEGOINGINMOSQUITO
CONTROL CHEMICALPHYSICAL

ANDBIOLOGICALCONTROL
WHATANDHOW

WILLIAMCREEVESPhDModerator

PanelParticipants
WJBUCHANAN
GLENCCOLLETT
GAINESWEDDY

ADHESSPhD
RICHARDTHOLWAYCmdrUSN
RLMETCALFPhD

DrReevesWillthemembersofthepanelplease
comeforwardBuckBuchananyoushouldhavestayed
uphereGlenCollettGainesEddyArchieHessDick
HolwayandBobMetcalfWilleachofyoufindyour
selfachairandleaveoneformepleaseIfyoustayup
hereHowardIllcallonyoutoo

Thepanelhasbeenbroughttogethertodayforthe
firsttimetodiscussthetimelytopicofWherearewe
goinginMosquitoControlChemicalPhysicaland
BiologicalControlResearchWhatandHow Thisis

quiteatitlebutaverydistinguishedpaneltodiscuss

thesubjectIwouldliketoaddtotheWhatandHow
theveryimportantandmaybethekeypointofWho
istodothisresearchBeforecallingonthefirstmem
berofthepanelImustadmitthatthebasickeyprob
lemthatwehavetodiscusstodayisthetermRe
searchImcertainthateachoneofuswouldhavea
completelydifferentdefinitionofwhatResearch
meansIknowtherehavebeensomemeetingsof
HealthDepartmentpersonnelgoingonthispastweek
inBerkeleyandtheyspentthefirstdaytryingtodefine
whatResearchmeanttothemThisisnoteasy

ItwillperhapshelpusalittlebitifIgiveyouone
illustrationofwhatImeanbyinterpretingresearch
Thisdealswiththeyoungladywhowasgoingtobe
marriedandingettinghertrousseaureadyshepicked
outaverynicepatterntomakeherselfanegligee
Havingpickedoutthepatternshewentdowntothe
drygoodsstoretopickoutthematerialSheverydefi
nitelyknewwhatshewantedShefoundtheboltof
materialshewantedShetookthepatternfromher
purseandaskedthesalesgirlHowmanyyardsofthis
materialdoyouthinkIneed Thesalesgirllookedat
thepatternandsaidIthinkfouryardswillbe
enoughThebridetobesaidI11take15yardsThe
salesgirlthensaidYoudontneed15yardsYouare
onlygoingtomakeonenegligeearentyou Thegirl
saidRightbutIlltake15yardsThesalesgirlsaid
WellallrightIllsellittoyouifyoulltellmewhy
youwant15yardsThebridetobesaidImmarry
ingaresearchmanandhedmuchratherlookforit
thanfindit

Idontmeanthisasanyreflectiononthedistin
guishedpanelherebutImsurethatfromthediscus
sionsthismorningwehavespentalotoftimelooking
fortheanswerstosomeoftheresearchproblemsmany
answershaventbeenfoundyet
Itooktheprerogativeaspanelmoderatorofcircu

latingamongsttheseveralmembersofthepaneltofind
outwhateachonehadinmindtodoonthispanelThey
justlookedatmeandsaidWhatdidyouwantusto
do Howeveritturnsoutthateachmemberdoeshave
aparticularcudgelwhichhewouldliketobrandishin
yourfaceorasoapboxwhichhewouldliketogetonfor
afewminutesatleasttobringtoyouaphilosophyor
viewpointregardingresearchIllcalloneachpanel
memberthenIhopewemayhavetimeforquestions
fromthefloorwhichcanbedirectedtoeachpanel
member

IllcallonBuckBuchananfirstHesallwarmed
upsincehejustleftthisplatformandIknowthat
Buckhasbeenveryconcernedwithsomeoftheprob
lemshehasdealtwithintherealmofavailabilityof
trainedpersonnelparticularlyintheareaofresearch
alsotheproblemsofpersonnelinattemptingtocarry
outagoodmosquitocontrolagencyprogramSo
Bucktakeover

MrBuchananThanksBillImnotaphilosopher
soIdbetterconfinemyremarkstosimplyapointof
viewInIllinoiswedohaveaproblemandIthink
itsprettygeneralthroughouttheMidWestwithre
specttotherecruitingandtrainingofpersonnelfor
abatementjobsIbelievethetitleofthepanelrefers
tothefutureandImverymuchconcernedabout
wherewewillgetourtrainedpersonnelinthefuture
TheonesthatwehavenowwearestuckwithAnd
believemeitsarealproblemtobeanexpertinall



facetsofthisworkTobeanentomoligisttoxicologist
hydrologistirrigationengineerandgoodnessknows
whatelseisaskinganawfullotfromonepersonit
seemstomePerhapswecanlearnfromtheagricul
turalpeoplewhoestablishedshortcoursestotrainand
upgradetheirpersonnelIbelievewehaveabigjob
todointhatareaintheMidWesternStatesIsimply
bringthatoutforsomefuturepossibilityasameans
ofutilizingmuchoftheinformationthathasbeen
obtainedbytheresearchpeopleImaynothave
touchedonthepointsBillhadinmindbutitmayat
Leaststartthediscussion

DrReevesThanksBuckImgladtohearthat
youdidntcomeoutfromIllinoiswiththepurposeof
pickinguppeoplefromCaliforniawherewehavethis
largegroupoftrainedpeopleThismighthaveshook
usupquiteabitifyouhadofferedthemajobatthis
timeThereisnoquestionaboutitthatincarrying
outtheresearchfindingsandintheresearchitselfof
thedistrictstrainedpersonneladdmateriallytothe
easeofdoingagoodjobIhappentoknowthatanother
memberofthepanelDrMetcalfisgreatlyconcerned
withtheproblemsofresearchnotonlyinourfieldbut
othersHeisconcernedwithwhereitmightbedone
whoitmightbedonebyandhehassomeideaswith
regardstothefutureofwherewewillgowiththe
problemsofresistanceBobhasalreadyhadanoppor
tunityoftellingussomethingaboutthisthismorning
butIhopehewillexpandthissomewhatBob

DrMetcalfThankyouverymuchBillIthinkthat
oneofthebigproblemsinthiseraofrocketsetcisto
attractpromisingyoungmenintothefieldofbiological
researchCertainlytheproblemofinsectresistanceto
insecticidesisoneofthemostchallengingoneswith
whichbiologistsarefacedanditssatisfactorysolution
willbeoneofthegreatestscientificachievementsof
alltimeThereisntnearlyenoughworkgoingonin
thisfieldWeneedalotofbrightcollegeboyswhohave
newideasandwontfollowthesameoldpatternsso
manyofushavetrodTherearemanygoodleadswhich
couldbefollowedwhichmightcontributetothetotal
problemsaswellastotheparticularmosquitocontrol
problemsIdontneedtobelaborthepointthatdespite
whatothermethodswemayforeseewhichwillprovide
satisfactorymosquitocontrolunderCaliforniacondi
tionswewillhavetodependoninsecticidesformany
yearswhichwillneedtobeusedinconjunctionwith
anyothermethodsofcontrolorculturalcontrolwhich
maybedevisedTheworkthatDrKearnsoftheUni
versityofIllinoishasdoneontheDDTdehydrochlo
rinaseisveryinterestingandhasbeenextendedto
mosquitoesWorkingthroughtheWHOandtheLon
donSchoolofHygieneandTropicalMedicinehewas
abletoshowwithselectedstrainsofAnophelessundai
custhatDDTdehydrochlorinaselevelsareverywell
correlatedwithlevelsofresistanceandsegregationbe
tweenresistanceandnonresistancewithMendelian
geneticratiosThisgreatlystrengthenstheviewthat
DDTresistanceisduetothisintriguingenzymatic
mechanism

Thereismuchinterestingworkinprogresswhich
willaccountforthesimilarresistanceofotherinsecti

cidesPerhapsthebiggesthopetodayistheorgano
phosphorusfieldTherearehundredsofthesecom
poundsthataretoxicenoughtouseformosquitocon
trolandintriguinglyenoughresistancetoonedoesnt
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necessarilymeanresistancetoanotherInourlabora
toriesDrRalphMarchhasfoundthatMalathionre
sistanceiscomparativelyeasytobuildupinhouseflies
YouallknowthisforitsquitecommonhereinCali
forniaandFloridabutperhapssurprisinglythese
fliesdonothaveappreciableresistancetoparathion
Evenmoreintriguingisthefactthatastrainresistant
toChlorthionwhichhasbeenbuiltupquicklyinsome
3040generationsofselectionisnotresistanttopara
thionandyetresistanttocompound4124whichisan
analogueofChlorthionwithonechlorineatommoved
fromthemetapositiononthebenzineringtotheortho
positionNowitsawfullydifficulttospeculatejusthow
thiscouldbebutthesolutionwouldbeaveryinterest
ingbiochemicalproblemandmayhavealotofprac
ticalimportanceWehavefoundthatselectionbypara
thioninover200generationsofhousefliesdoesnot
raisethetoleranceabovealeveloffivetoseventimes
Thisisquitethecontrarytothecaseofmalathionand
thechlorinatedhydrocarbonswhereresistanceof100
foldhasbeenobtainedinsome3040generationsThere
aremanyextremelyinterestingproblemsofthiskind
whichofferagreatchallengetobrightyoungstudents
andwhosesolutionwouldbeveryvaluabletoallof
ushereItaketheoptimisticviewthattheinsecttoxi
cologistsandchemistsaregoingtokeepfarenough
aheadoftheresistanceproblemsothatwearenever
goingtorunoutofnewmaterialsformosquitocontrol
ThepyrethroidtypecompoundsthatDrGjullinmen
tionedthismorningaregoodexamplesofsomeofthese
materialswhichifsatisfactorilyusedcancontroleven
malathionresistantmosquitoesThankyou

DrReevesThanksalotBobIthinkthisveryfirmly
putsbeforeustheproblemsofresearchasseenbya
personwhohascertainlybeeninvolvedverystrongly
intryingtokeepaheadoftheinsectsintheirdevelop
mentofresistanceAnothermemberofthepanelMr
CollettofUtahhasbeenverymuchinvolvedinprob
lemsofduckclubmanagementinwhichtheyhave
beenbringingpeopleoftheUniversityintosomeof
theresearchactivitiesTheFishandGamepeopleare
tryingtolookaheadandcomeupwithvariouswaysof
approachingthisimportantproblemintheSaltLake
areaIdliketohaveGlennowtakealookattheprob
lemsfromthepointofviewofthispanel

NOTEMrCollettrequestedthatthisportionof
thepanelbedeletedfrompublication

GEddyWherearewegoinginmosquitocontrol
wellwemaynotbegoinganywhereunlesswefinda
bettersolutiontotheproblemofinsecticideresistance
ininsectsInfactthatwemaybelosinggroundwas
voicedinarecentarticleappearinginMosquitoNews

September1957 Theauthorinspeakingofthead
vancesmadewiththechlorinatedhydrocarboninsecti
cidesinthewayofcontrolofmalariaandmanyother
diseasesstatedthatthesocialandeconomicgains
madehavebeengreatlydiminishedduetothere
sistancenowpresentandthatthewelfareofmillions
ofpeopledependsuponthesolutiontotheproblem
TheauthorwasnoneotherthanDrWrightofthe
WorldHealthOrganizationDrWrightisoneofthe
mosttraveledpersonsIknowofandiscertainlyina
positiontoseetheprobleminitstrueperspectivein
variouspartsoftheworld

Iwouldliketogoonnowtotheproblemofmosquito
resistanceinOregonAsfarasIknowtherehasbeen
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noresistancetothephosphoruscompoundsThere
sistanceofmosquitoestoDDTintheStateisnotofa
generalnaturebutratherisolatedinonlyafewareas
AsidefromDDTJackWarreninchargeoftheEu
geneMosquitoControlDistrictranintoabitofre
sistancethispastseasonintarsalisinvolvingheptachlor
SofarasIknowmostofthecontrolunitsaregetting
alongjustfinefromthestandpointoftheotherma
terialsHoweverIknowthatDrHessgrouphasbeen
engagedincertainactivitiesinthesouthernpartofthe
Stateanditmaybethathewillhavesomenewsfrom
thatareaImightmentionthatarecentcommunica
tionfromourOrlandoFloridalaboratoryindicated
thattheyhadnotrunintoanymarkedresistanceof
mosquitoestophosphoruscompoundssuchashasbeen
foundhereinCaliforniainoneortwoareas

Someofyoumayrememberthatinlastyearsmeet
ingGjullinandIsaakreportedresistanceintarsalisto
beabout25timesorsoIntalkingwithDrLewallen
oftheVectorControllaboratoryinFresnoregarding
thisIgatheredthathehadnotrunintoanygreater
resistancetomalathioninotherareasHoweverjust
beforeMrGjullinleftCalifornialastAugusttogoon
hisWHOassignmenthebroughtupsometarsaliseggs
fromanareanottoofarfromherewhereresistanceto

malathionhadpreviouslybeenencounteredWereared
thelarvaethroughandnowhaveacolonyofthispar
ticularstrainLaboratorytestsindicateresistanceof
thisstraintobeintheneighborhoodoftwodecimal
placesovercomparedwiththenormalcolonyorin
otherwordsabout100timesmoreresistancetomala
thionthanourlaboratorycolonyOurnonresistant
laboratorycolonyisverysimilartothoseyouwould
findhereinCaliforniainthatthedifferenceshavenot

beengreaterthanabouttwofold
Ourexperienceinestablishingthisparticularstrain

mightbeofinteresttosomeofyouifyouaremaintain
inglaboratorycoloniesAtthestartthecolonydid
exceptionallywellandreproducedinsufficientnum
bersforconsiderableexperimentalworkHoweverall
ofasuddenthecolonythentookaturndownwardde
creasingataboutthesamerateatwhichithadorigi
nallyincreasedForseveralweekswestruggledwith
thecolonyinanattempttoholdontoitandsimply
hadnoextraspecimensavailableforexperimentaluse
Howeverthecolonyhasnowapparentlyrecovered
andisdoingwellagainThissamesituationwithre
specttoreproductionhasoccurredinotherinsectsand
appearstobeinsomewaymoreinvolvedwithinsecti
cideresistantstrainsthanwithnonresistantones

NowinconnectionwithfurtherresearchneededI
shouldthinkthatstudiesonthemechanismsofresist

anceiswithoutquestiononeofthemostimportantIt
wasofinteresttometonoteinsomeoftherecentWHO

communicationsthatDrClydeKearnshadturned
someofhisattentionfromhousefliestomosquitoes
Iwasgladtoseethisbecausesuchareputableindi
vidualasheshouldhelptothrowmorelightonmos
quitoresistanceTheobviouslackandneedofinforma
tiononmosquitoresistanceisquicklynotedbyanyone
takingthetimetoreviewthesubjectForinstancein
goingthroughtherecentWHOsupplementonthesub
jectofresistanceInotedthatthereweresome150
referencesorsoAlthoughIcouldnotreadmanyofthe
foreignlanguagesinthesereferencesIwasabletoat
leastdetectmostofthesubjectmatterandcouldnot

helpbutbeimpressedthatthebiggestshareofthe
referenceswereonhousefliesSomeofthemwereon

Drosophilaaveryfewonthescaleinsectsandsome
onroachesTherewasIbelieveonlyoneortwowhich
dealtwithmosquitoesandthesedidnotinvolvere
searchwhichwouldthrowmuchlightontheproblem
ofresistanceinmosquitoes

AsIrecallresistanceinhouseflieswasfirstnoted
inabout1946andinthecaseofmosquitoesaboutthree
yearslaterbutaquickglanceattheliteraturewould
clearlyindicatethatwearemorethanthreeyearsbe
hindinresearchonmosquitoes

AsidefromtheresistanceproblemitselfIthinkthat
theproperdevelopmentandselectionofnewcom
poundsisamustWeneedalsofurtherstudyonsyner
gistsandcombinationsofcompoundsAlthoughthis
mayseemfutiletosomeitseemsthatabouttheonly
thingwecandoistotakeanoptimisticviewpoint

OnanothersubjectofinvestigationIamsuremany
ofyounotedoneofDrKearnsrecentcommunications
toWHOonthesubjectoftherevertingorbreaking
downofresistanceinhousefliesbytheuseofaphos
phatematerialInashortperiodofthreegenerations
theexposedgroupoffliesrevertedbacktonormalI
believeinthepopulationhewasworkingwithonly
about5oftheindividualsweresusceptibleAlthough
Iunderstandthattherehasbeensomedifficultyincon
firminghisworkthisphaseofresearchcertainlywar
rantsextensiveinvestigation

TohurryonnowIwouldliketomentionsomeofthe
logpondworkbeingconductedbyMrLewisofour
laboratoryHehasabout15pondspresentlyunderob
servationwhichweretreatedwithDDTheptachlor
andmalathionTheseparticularcompoundswere
selectedsimplytogetintestswithchlorinatedand
phosphorustypecompoundsBeforeshowingtheslides
oftheresultsobtainedwiththesematerialsIwould

liketomakeafewothercommentswithrespecttothe
useofmaterialsinlogpondsOneimportantpointcon
cernsthestabilityofthepreparationAperfectlygood
insecticidemayappeartobeineffectivewhenusedin
logpondsduetothisfactorIknowforinstancethat
certainmosquitocontrolagenciesboughtemulsifiable
DDTlastyearthatgaveverypoorcontrolofthelarvae
Thiswasduetothepreparationitselfratherthanthe
insecticideorratesusedIknowthatsomeemulsion

preparationswhichweourselvestestedweregoodin
distilledwaterdidwellintapwaterandIsuppose
theywouldhaveworkedwelleveninsaltwaterbut
theysimplywerenogoodinlogpondwaterSome
companiesputoutDDTpreparationsforinstancethat
areintendedforuseonfoliageandtheseareoften
cheaperthanthosethatareneededforlarvicidework
Ingettinginsecticidesuppliesonbidsthereforethese
aretheoneswhichareobtainedInotherwordsthe
biddersgettheirmaterialscheapbuttheyinturngeta
cheapmaterialIbelieveinlastyearsProceedings
MiltBeuhleroftheEugeneOregonmosquitodistrict
mentionedsomeoftheirtroubleswithvariousformula

tionsImentiontheformulationproblembecauseI
thinkthisfactormaybeinvolvedinsomeofthetroubles
beingencounteredbysomeofyouwhohavelogponds
inyourdistrict

Anotherfactorinvolvedinthecontrolofmosquito
breedinginlogpondsisthatoftemperaturecoefficient
ofinsecticidesThishasbeenespeciallynotedinOre



gonAsmanyofyouknowthetemperaturecoefficient
ofalotofthechlorinatedinsecticidesisnegative
whereasthephosphoruscompoundsarepositivesoin
coldwaterlogpondsforinstancewhatdoyougetbut
anincreaseintheeffectivenessofsayDDTandade
creaseintheeffectivenessofphosphoruscompoundsas
forexampleEPNorparathionThisinturnwould
thereforeputtheeffectivenessofDDTonparwith
thephosphoruscompoundswhichotherwisewouldbe
moreeffectiveThetemperaturefactorandthepointof
formulationsshouldbekeptinmindwhenattempting
toconcludeorjudgeontheeffectivenessoflarvicides
inlogpondsWeknowalsothatthereisatremendous
differenceinlogpondsthemselvessuchasinturbidity
pHorganiccontentetcEachlogpondthereforeisa
probleminitselfandwhatmayworkinonepondorin
oneareamaywellnotworkinanother

BeforeshowingtheslidesIwouldliketomention
aninterestingobservationinconnectionwiththebreed
ingoftarsalisinlogpondsInmostofthepondsinthe
WillametteValleyofOregonthisspeciescanbefound
butisneitheralonenorpredominatingHoweverthere
aretwopondsinoneofwhichthisspeciesrepresented
about95ofthepopulationandtheotherpondwas
practically100Inbothinstancesthelarvaefromthese
pondswerebyfarthemostresistantthatcouldbe
foundanywhereWhetherthiswasduetothefactthat
theotherspecieshadbeenkilledoutleavingonlytar
salisisnotknownItdoeshoweverrepresentanin
terestingobservationonwhichfurtherdatamaybe
gathered SlideswereshownwithcommentsbyMr
Eddy

AdulticidesIcouldskipovermostofthissinceit
followsthepatternofthelarvicidesforthemostpart
butMrGjullinhassomeinformationfromlastyears
researchthatmightbeofinterestThisworkwason
effectivenessagainstadultCulexfemalesofmalathion
AmCyanamid4124DipterexanddiazinonTheslide
showsthatmalathionisverygoodagainstadultsand
confirmstheworkdoneinFloridaagainstAnopheles
quadrimaculatusThetestsweremadeonplywood
panelssprayedattherateof200mgsqftsomeof
thepanelsbeingagedintheshadeandothersinthe
sunAlthoughMrGjullinsubjectedthemosquitoesto
variedtimeexposuresIselectedonlythe60minute
exposuressincethesedataappearedtoberepresenta
tiveoftheeffectivenessofthematerialstestedMala
thionwasthebestoftheshadeexposuresandalmost
thebestofthoseexposedinthesunHoweveritis
pointedoutthatthedatacouldpossiblybemisleading
inthathadtheexposuresbeenalittlelongerdiazinon
mayhaveprovedtobeasgoodorevenbetterthan
malathion

IseethatthetimehasrunoutThankyouforyour
kindattention

DrReevesThankyouverymuchGainesIthink
thatitiscertainlyobviousfromthispresentationthat
thereisonethingthatwemustalwayshaveinmind
andthatiswhenresearchworkisdoneunderacertain
setofcircumstancesandthentakenintothefieldin
yourownDistrictyoumayrunintotroubleThecir
cumstancesaredifferentanditisgoingtotakesome
manipulationsomereviewsomeretestingIfyouwill
wecanactuallyapplythetermhereresearchre
lookingattheproblembecausetherewassomereason
theresearchworkwaseffectiveoriginallyItisamat
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terofadaptingtheoriginalsuggestiontothecircum
stancewhereyouareattemptingtoapplyitFre
quentlymanyoftheverypromisingleadsaredis
cardedwithoutanyattempttomodifythemtoapar
ticularlocalsituationIthinkthisisfrequentlyamis
take

ThenextmemberofourpanelisDickHolwayand
Iknowthathehasaphilosophyonwherewearegoing
inmosquitocontrolparticularlywithregardtothe
relativewaysofphysicalchemicalandbiologicalcon
trolapproachesThisisbased011someofhisexperi
encesthathehashadinvarioussituationswiththe
navyandhehasseenhowthesevariousapproaches
actuallypayoffintheendIwouldliketohaveDick
speaktoyounowDick

CmdrHolwayIhaveonlyonepointthatIwantto
bringoutItmaybeanoldstoryandIwouldhavehesi
tatedtobringitupifithadnotbeenforMrGrays
referencethismorningconcerningtheuseofspectacu
larordramaticpalliativemeasuresinsteadofgetting
downtofundamentalssuchassourcecontrolFirstI
thinkweallrealizethattherearetimeswhenthepallia
tiveoradultcontrolmeasuresareessentialbutIfeel
thatwehavetoooftenoversoldthepubliconsomeof
thesemeasuresandthishastiedourhandsoratleast
madeitmoredifficulttogetthesupportforsomemore
basicapplicationsofalessspectacularordramatic
natureHereperhapswecouldtrustthepublicalittle
morebynottryingtooversellthemparticularlyin
regardtooneexampletheuseoffogs

Outinsomeoftheareaswestofhereparticularly
GuamandHawaiitherehasbeeninthelast10years
atendencytorelyagreatdealonfoggingtothedetri
mentofeverythingelseAcoupleofyearsagoIhad
anoccasiontospendashorttimeonGuamwheredur
ingtheperiodfrom1945to1948manyofthemos
quitocontrolpeoplewellknowntoyouDrReeves
AWMorrilloranynumberofothershaddonea
greatdealofworkTherewastheeliminationofAedes
aegyptiforexampleAlotofbasicinformationhad
beenforgottenandthecontrolprogramshadbeen
droppedprimarilyIthinkduetothefactthatthere
werenolongeranyfulltimemosquitocontrolpeople
leftthereAsaresultthecontrolproceduresconsisted
almostentirelyofgettingthefogmachineoutevery
nightandthemorethecomplaintsthemorethey
wouldrunitItisverydifficulttoputacrosstothe
powersthatbewhetheritiscommandingofficersor
thepublicthatsomeoftheselessdramaticprocedures
willpayoffOneexamplewhichIthinkisanoldstory
toallofyoustillhelpstoemphasizethis

TheCivilianContractorsCampontheBarragada
sideofGuamhadbeenusingthisfoggingregularlyfor
theircontrolandwewerestillabletoobtainhighbite
countsonAalbopictusandApandaniwhichwerethe
primaryoffendersintheareaThesewerebreedingin
coconutshellsexcesswarmaterialsandvarioustrash
collectionsinthesurroundinggrovesaswellasinthe
pandanustreesAfteroursurveythesanitarianofthe
ContractorsCampwassufficientlyinterestedinthe
resultstoattemptapplicationoftherecommendations
whichweremerelythesamerecommendationswhich
hadbeenmadeyearsbeforeTheydidputonacam
paignandcleanedupanareafromonetothreehun
dredyardsaroundthecampremovingcoconutshells
andotherwaterholdingitemsandcuttingoutthepan
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danustreesWithinafewweekstheywereableto
abandonfoggingentirelyandlatergavefiguresto
showthatthe300000theyhadspentonthecleanup
wouldbemorethanrecoveredinthecostoffogging
withinsixmonthstime

AsimilarsituationoccurredinthePearlHarborarea
whereroutinefogginghadbeenemployedforabout
10yearsupuntil1956Itisstillgoingonbuthasbeen
cutdowntremendouslywiththeincreasedattentionto
majorbreedingsourceswhichresultfromsugarhar
vestingoperationsWetrustthatemphasisalongthese
lineswillbecontinued

AgainIsaytheseareoldstoriesbutweseemin
manycasestoforgetthemOrevenwhentheyarenot
forgottensometimesaproblemiscausedbyoverem
phasisofthespectacularwhichmakesitthatmuch
moredifficulttoobtainfundsortouseavailablefunds
forthelessobviousbutmoreeffectivebasiccontrol
measureswhichareofcoursetheonlyfinalanswer

DrReevesTalkingaboutthesituationonGuam
bringsbacksomerathernostalgicmemoriesforme
Itisveryfrustratingtosuggestthattheycutdown
Pandanusandhavethemrunthefogmachineinstead
althoughIwillneverforgetoneColonelwhosaid
IlldowhateveryoutellmymentodoItisalrightJust
tellthemAndthenextthingyouknewawholerow
ofornamentalPandanahadbeencutdownthatwere
rightdownthemainroadonhisairbaseandthese
werehispetsButittookcareoftheprobleminavery
practicalway

Ithinkthemainthingtorememberisthatwhenwe
areusingchemicalmeansostensiblythemainthing
istolookandseeifthereisanalternativemoreperma
nentmethodthatwehavebasicknowledgeonItisat
leastworthevaluatingtoseeifpermanentmeasures
wontreplacethecontinuousprocess

ThenextspeakeronourprogramDrArchieHess
fromLoganhasgivenmeatipoffastowhatheis
goingtobringtoyourattentionandwherehethinks
wemaybegoinginmosquitocontrolItmaybeaway
frommosquitocontrolImnotsurebutIlllethim
explaintoyouhisviewpointsIdontthinkthereareany
tomatoesoutintheaudienceArchiesoIthinkitis
perfectlyalrighttogoaheadandthrowyourideaout
justthewayyouhaveit

DrHessItisobviousfromthecommentsofthe
othersthatinthefuturewearegoingtohavetomake
moreandmoreuseofresearchandberesearchminded
AsBobpointedoutifmalathiondoesntworkweve
gottofindsomethingelsethatwillandthroughre
searchIagreewithhimviewillfinditJustasanin
dustrywhichisresearchmindedandinvestspartofits
fundsinresearchpaysbetterdividendsamosquito
abatementdistrictwhichkeepsupwithresearchde
velopmentsandadaptsitsprogramaccordinglywill
paybetterdividendsinitsexpenditureofthetaxpayers
money

Thisresearchalsomustbeagoodbalancedpro
gramoffundamentalresearchaswellasappliedre
searchAsBobsaidinhistalkthismorningthisprob
lemofresistancerequiressomeprettyfundamental
workinthefieldsoftoxicologyphysiologyandbio
chemistryThatappliesIbelievetothesourcereduc
tiontypeofmeasuresnaturalisticcontrolwhichmost
ofusfeelmustbemoreandmorerelieduponinthe
futureWewillalwayshaveaneedforinsecticidesbut

lookingintothefutureIamsurethattheonlyanswer
onalongrangebasisismoresourcereductionThat
meanswemustadapttothechangingconditionsinthis
worldWeheardearlierthismorningthathereinCali
forniayouaregoingtosoonhavemorepeoplethan
NewYorkIdontknowwhytheyallcomeouthere
IthinkUtahisalotbetterplaceandtheyoughtto
stopthereIfthiskeepsupinsteadofhavingrural
mosquitocontrolyoullallbecarryingouturbanmos
quitocontrolMaybeyoullbeworkingonquinquefas
ciatusinsteadofnigromaculisortarsalisYoumust
thereforeadaptyourprogramsnotonlytochanging
methodsandmaterialsbutalsotothechangingneeds
inacommunitytomanscontinuouschangeinhisway
oflivingInthisrespectIthinkthatmoreandmore
mosquitocontrolmustbeintegratedwithotherinter
estsnotonlywithinterestsoutsidethefieldofvector
controlsuchasagricultureandwildlifebutwithother
vectorcontrolproblemsmoredirectlyrelatedtomos
quitocontrolsuchasthecontroloffliesrodentsHip
pelatesandCulicoidesMostofyouknowthatin
Floridamanyofthedistrictsarejustasmuchcon
cernedwithsandfliesorCulicoidesaswithmosqui
toes

SoIpredictlookingintothefuture andsome

maythrowthosetomatoeswhichBillmentionedthat
moreandmorewewillseeatranslationofmosquito
controldistrictsintovectorcontroldistrictswhether
welikeitornotIthinkitisthedirectionwewillgo
anddventuallywewillbeapplyingourresearchand
operationsfacilitiesandpersonneltosolvingmore
problemsthanjustmosquitocontroljustaswechanged
fromdiseasevectortogeneralmosquitocontrolIthink
weshouldandwillexpandoutintothewholefieldof
vectorcontrolWemightaswelllookrealisticallyinto
thefutureandbepreparedtoadaptourselvesforsuch
achange

DrReevesThankyouverymuchArchieforpre
sentingthepotentialityforbroadeningoutactivities
beyondmosquitocontrolaswellasintensifyingand
applyingfurtherofourpresentmeans

ThereisonepointwhichIwouldliketomakeon
wherewearegoinginmosquitocontrolThispoint
wasbroughttomyattentionthisafternoonwhenEd
Davisbroughtmeupforaninterviewwithsomeone
attheradiostationIndiscussingthingswiththisman
itcameoutofourdiscussionthatwearedealingwith
apublictodaythatisquiteadifferentpublicthanthe
publicthatweweredealingwith10yearsagoWeare
dealingtodaywithascientificallyinformedpublicand
thistheydefinitelywerenotintherelativelynearpast
Thisisverywellattestedbylookingatyournewspaper
seeingthenumberofarticlesonsciencewhicharenow
ineverycopyofanewspaperorthenumberofarticles
inmagazinesthatareonscienceresearchThepublic
hascometoexpecttobeinformedofdevelopmentsin
scienceandwhattheycandoforthemselvesThisis
verywellexemplifiedinmanyofourdiseaseproblems
inwhichthepublicwantstoknowWhatcanIdoto
helpmyselfandmyfamilyTheyareeagerforsuch
information

Ithinkthatthepublicperhapsdoesntknow
enoughaboutmuchoftheresearchthatisgoingon
todayandthevariousproblemsasfarasmosquito
controlisconcernedTheydonotgettheinformation
passedontothemascompletelyasitmightbepossible



Iappreciatethatwearenotignoringthisproblemin
anydistrictsasfarasIknowHoweverIthinkthat
wemightmakeamoreintensiveefforttopassresearch
oninamorepalatableformtothepublicbecausethey
arequitereceptivetoittoday

Ithasbeenveryobviousfromthediscussionsofthe
variouspanelmembersthatthereisagreatdealofre
searchgoingontodaythatisdirectlyapplicabletomos
quitocontrolproblemsIthasbeenveryobviousthat
thebiologicalapproachisbeingappliedtothisprob
lemverywidelyItisalsoobviousfromthereports
givenbythevariousdistrictsandagenciesIthinkthat
thisisveryencouragingItremindsmeofwhathap
penedaveryshorttimeagowhenagroupofRussian
scientistsvisitedtheUniversityinBerkeleyThesewere
leadingscientistsfromRussiaandoneofthesemen
wasinchargeofagreatdealofthebiologicalresearch
thatwasbeingdoneonphysiologyinthatcountry
Whilesittingintheofficeanopportunitycameupto
discussthingsveryinformallywiththisindividualThis
wasrightafterthesecondSputnikhadgoneupwhich
wecallMuttnikHewasveryconcernedwithhowwe
cametogetthisnameandafteritwasexplainedto
himhethoughtthiswasveryhilariousThentheques
tionwasaskedhiminthisveryfreeatmosphereWell
youknowasaleadingphysiologistinRussiawhat
wentintothisideaofputtingadoginthesecondSput
nikHesaidIreallydontknowanythingaboutit
IreallydontIaskedhimifhewasnotaskedforad
viceonthissinceitwasabiologicalproblemandhe
saidNoThephysicistshandleallthisWeasked
himagainIsntthisabiologicalproblem He

laughedandsaidYesIknowthisisabiological
problembutthatphysicistsurelydidntHethought
thiswasveryamusingHewasntparticularlyupset
Hethoughtthiswassortofmatterofcourse

Weknowwearedealingwithabiologicalproblem
Ithinkweareallwellorientedinthisdirectionandwe
aregoingtoapproachitinabiologicalwayinthe
futureItisobvioustousthatifwearetodoanything
inthewayofphysiologicalcontrolinthefutureweare
goingtohavetoapproachthemasbiologicalproblems

ItisaquarterpastfiveWehaveusedupanhour
Ithinkthatwewilldrawthepaneltoacloseatthis
timeandcertainlywouldencourageyoutodiscuss
furtherwiththevariousmembersofthepanelany
questionsoranyfurtherideasthatyoumayhaveonthe
thingsthattheydiscussedIamsurethattheywould
beverywillingtodoso
Ithankyouverymuchforyourverykindattention
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PresGreenfieldIwanttothankyouBillandyour
panelforaveryveryfinepresentationonwhatand
whybutIdontrecallhearinganythingabout
how

AVoiceYoutellhim

PresGreenfieldNoIwillnottakethattimenow
becausethatcouldbealonganddifficultsubjectIdo
thinkthatwhatBillandhispanelhavesaidtodayreally
typifiesorexemplifiestheentirespiritthatIhave
notedinthisAssociationsactivitiestodayThewhy
thewhatandIhopeverysoonthehowofitItis
evidentthatwearenotgoingtobeconcernedonly
withmosquitoesbutotherinsectsandotherarthro
podsofpublichealthsignificanceagriculturallyor
otherwise

ItistimetoadjournIwanttothankeachandevery
oneofyouforbeingsuchaveryfineaudiencetoday
Tothosethathavealreadyparticipatedintheprogram
Iwishtothankyouonbehalfoftheofficersandthe
Associationforbeingherewithusandtobeableto
presentyourthoughtstothegroup

Haroldwouldyoupleasecomeupandmakethat
statementyoumentionedamomentago

MrGrayOnWednesdayoflastweektheredied
oneoftheearlyworkersinthefieldofmalariacontrol
inCaliforniaProbablycomparativelyfewofyouknew
himinthatparticularlightbecausehehadbeenin
recentyearstheHealthOfficerofBerkeleyandalec
turerintheSchoolofPublicHealthintheUniversity
ofCaliforniaIamreferringtomyoldfriendFrank
KellywhointheearlydayswasintheoldHygienic
LaboratoryoftheStateHealthDepartmentinBerke
leyWithDrFreebornDrGeigerandothershewas
concernedwithstudiesonmalariainthecentralvalley
oftheStateintheperiod19151925Hedidagreat
dealofinvestigationalworkforexampleinthearea
aroundReddingandtheinteriorinmeasuringthe
amountofmalarialinfectionHewentwithusfor
exampleonsomeofthetripswithoutoftheState
peoplelikeLouisWilliamsofthePublicHealthServ
iceHealwaysdidhavearesearchinterestinmanyof
theseproblemsandhewasalwaystoacertainextent
interestedintheworkthatweweredoingInviewof
hispastrecordinourparticularfieldIwouldliketo
askthatwhenweadjournthismeetingweadjournout
ofrespectforhismemory

PresGreenfieldThankyouHaroldWewillnow
adjournoutofrespecttothememoryofFrankKelly

Pleaseeveryonerememberthatthereareother
thingstocomeInowdeclarethismeetingadjourned
untilthehospitalityhourthisevening



ANNUALBUSINESSMEETINGOFTHE

CALIFORNIAMOSQUITOCONTROL
ASSOCIATION

Theannualbusinessmeetingwascalledtoorderby
PresidentHowardGreenfieldwhopresidedthrough
outthissessionPresGreenfieldfirstcalleduponDr
WDonaldMurrayChairmanoftheWaysandMeans
CommitteeforhisCommitteeReportinregardtothe
proposedrevisionsoftheAssociationsbylawsDr
Murraysummarizedtheproposedalterationsandsince
copiesthereofhadbeenpreviouslygiventothemem
berspresentactionontheadoptionoftheproposed
bylawswasrequestedbyPresidentGreenfield

BYLAWSOFTHECALIFORNIA

MOSQUITOCONTROLASSOCIATIONINC

ArticleIName

ThenameofthisAssociationistheCaliforniaMos
quitoControlAssociationInc

ArticleIIObjects
TheobjectsofthisAssociationaretopromotecoopera

tionamongthosedirectlyandindirectlyconcerned
withandinterestedinmosquitocontrolandrelated
subjectstostimulatethedevelopmentofimproved
methodsandtechniquesandtodisseminateinforma
tioninrelationtheretoandtoaidintheadvance
mentofthisfieldinCaliforniaandelsewhere

THIRD SESSION

TUESDAYJANUARY281958845AM

ArticleIIIMembership

Section1MembershipinthisAssociationwillconsist
offourclassesCorporateMembersAssociateMem
bersSustainingMembersandHonoraryMembers

Section2CorporateMemberswillbeMosquitoAbate
mentDistrictsPestAbatementDistrictsconcerned
principallywithmosquitocontrolandotherlocal
governmentalagenciesdirectlyengagedinmosquito
abatementintheStateofCaliforniaEachCorporate
Memberwillhaveonevotetobecastbyitsdesig
natedrepresentative

Section3AssociateMemberswillbeindividualsagen
ciesorotherorganizationsinterestedinorconcerned
withmosquitoabatementAssociateMembershave
novoteinthisAssociation

Section4SustainingMemberswillbethoseindividuals
ororganizationswhodesiretocontributetothefur
theranceofmosquitocontrolthroughthisAssocia
tionSustainingMembershavenovoteinthisAsso
ciation

Section5Anyindividualwhohasperformedsome
outstandingserviceintheinterestofmosquitocon
trolintheStateofCaliforniaorelsewherewillbe
eligibleforelectiontohonorarymembershipupon

recoinmendationofthreeormoreAssociateorCor
porateMemberstotheBoardofDirectorsTheSec
retaryoftheAssociationwillsubmitthenamein
writingtoallCorporateMembersatleast35days
beforetheAnnualMeetingHonorarymembership
willbeconferredifthepersonreceivestwothirdsof
thevotescastattheAnnualMeetingHonorary
MembershavenovoteinthisAssociationandpay
nodues

Section6AtallmeetingsofthisAssociationallmem
bersirrespectiveoftypeofmembershipwillbeper
mittedtotakepartinthediscussionandproceed
ings

ArticleIVOfficers

Section1TheOfficersandBoardofDirectorsofthis
AssociationareaPresidentaVicePresidentaSec
retaryaTreasurertheimmediatePastPresident
onememberofagoverningboardofaCorporate
MemberandaRegionalRepresentativefromeach
ofthefivegeographicalregionsoftheStateasfol
lowsSacramentoValleyCoastNorthernSanJoa
quinValleySouthernSanJoaquinValleyandSouth
ernCaliforniaAtthetimeofhisnominationand
electioneachofficeranddirectorwillbeeithera
memberofagoverningboardoramanagerofa
CorporateMemberTheofficesofSecretaryand
Treasurermaybeheldbythesameindividual

Section2ThePresidentischairmanoftheBoardof
Directorsandhastheusualdutieswhichpertainto
theofficesubjecttotheauthorityoftheBoardHe
isempoweredto

1callameetingoftheBoardofDirectorswhenhe
believessuchisnecessary

2selectthechairmanandmembersofstandingand
specialcommitteesexceptnominatingsubjectto
approvalbytheBoardofDirectors

3beanexofficiomemberofallcommitteesexcept
nominating

4executewiththeSecretaryorTreasurerlegaland
fiscaldocuments

Section3TheVicePresidentamemberoftheBoard
ofDirectorswillexercisethepowersandperform
thedutiesofthePresidentintheabsenceordisabiiity
ofthePresidentorincaseofavacancyinthatoffice
HeisempoweredtoexecutewiththeSecretaryor
Treasurerlegalandfiscaldocuments

Section4TheSecretaryamemberoftheBoardof
Directorswill

1keepminutesofallgeneralmeetingsoftheAs
sociationandmeetingsoftheBoardofDirectors

2issuenoticesofallgeneralmeetingsandBoard
meetingsondirectionofthePresidentorBoard
ofDirectors



3conductcorrespondenceoftheAssociationon
directionofthePresidentoroftheBoardofDi
rectors

4executewiththePresidentorVicePresident
legalandfiscaldocuments

Section5TheTreasureramemberoftheBoardof
Directorswill

1billandcollectforallduesandwillreceiveany
otherfundsmadeavailabletotheAssociationfor
servicesrenderedfromsalesdonationsetc

2executewiththePresidentorVicePresidentlegal
andfiscaldocuments

3maintainallrecordsonabudgetaccountbasisas
determinedbytheBudgetCommitteeandthe
BoardofDirectors

Section6TheBoardofDirectors
1willmanagetheaffairsoftheAssociationbe

tweenAnnualMeetings

2mayprescribethedutiesofofficersandcommit
tees

3maycensuresuspendorexpelanofficerfrom
officeforcause

4mayfillavacancyintheofficeofVicePresident
SecretaryTreasurerTrusteeMemberandit
mayrequestaRegiontofillavacancyintheof
ficeofaRegionalRepresentative

5mayappointoremployanExecutiveSecretary
AttorneyatLaworotherpaidhelpanddefine
hisduties

6willappointtheNominatingCommittee
7willhaveanannualauditoftheaccountsofthis

Associationmadebyaqualifiedpublicaccount
antandthewrittenreportoftheaccountgivenat
theAnnualMeeting

8mayprescribetheboundariesoftheGeographi
calRegions

9willsettheduesfortheAssociateandSustaining
MembersandtheContractualPaymentsforCor
porateMembersAllpaymentswillbeonthe
basisofacalendaryearfromJanuary1through
December1

10maydeterminethenumberandpriceofeach
publicationwhichwillbedistributedtothevari
ousmembersandothers

Section7NominationandelectionofOfficers

1Atleast90daysbeforetheAnnualMeetingthe
BoardofDirectorswillappointaNominating
Committeeconsistingofamemberofagoverning
boardoramanagerofaCorporateMemberfrom
eachofthefivegeographicalregions

2TheNominatingCommitteewillselectnominees
fortheelectiveofficesoftheAssociationexcept
RegionalRepresentativeatleastoneforeachof
ficeItwillatleast35daysbeforetheAn
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nualMeetingsendtoeachCorporateMember
throughtheSecretarythenamesofthenominees
selectedNominationsmaybemadefromthefloor
attheAnnualMeetingbutonlyiftheproposed
nomineehasgivenpriorconsenttoserveifelected

3RegionalRepresentativesoftheBoardofDirec
torswillbeelectedonefromeachgeographical
regionbyameetingofDesignatedRepresenta
tivesoftheCorporateMembersofeachrespective
regionpriortotheAnnualMeetingorbeforeits
conclusion

4OfficersandDirectorsofthisAssociationwillbe
electedattheAnnualMeetingandwillserveuntil
thenextAnnualMeetingoruntiltheelectionof
theirsuccessors

Section8AssoonaspossibleaftertheAnnualMeet
ingthePresidentwillselectsubjecttoapprovalof
theBoardofDirectorsStandingCommitteesex
ceptingnominatingwiththeirchairmenAtany
timeduringtheyearspecialcommitteesmaybe
formedbythissameprocedure

ArticleVMeetings

Section1AnnualMeetingTherewillbeanAnnual
MeetingofthisAssociationfortheelectionofOf
ficersthepresentationofpapersdiscussionsonmos
quitocontrolandrelatedsubjectsandsuchother
businessasproperlymaybebroughtbeforeitThis
meetingwillbeheldatsuchtimeandplaceasthe
BoardofDirectorsselectsAtleast35dayspriorno
ticeinwritingwillbegiventoallMembersan
nouncingthetimeandplaceoftheAnnualMeeting

Section2SpecialMeetings

1TheBoardofDirectorswillcallaspecialmeet
ingoftheentiremembershipwheneveritbelieves
suchisnecessaryorwhenitreceivesapetition
signedbythedesignatedrepresentativesorfiveor
moreCorporateMembersApetitionrequesting
suchaspecialmeetingwillindicatethetopicfor
dispositionorthereasonforthespecialmeeting
TheBoardwillbeboundtherebytosetaplace
anddatenosoonerthan35daysnorgreaterthan
60daysafterthereceiptofthepetition

2Specialmeetingsofthegeneralmembershipfor
considerationoftechnicalsubjectsfielddemon
strationslocalproblemsorsimilarmattersmay
beheldattimesandplacesselectedbythespon
soringgrouporcommittee

3Regionalmeetingsofaninformalnaturemaybe
calledbytherespectiveRegionalRepresentative
atanytime

Section3BoardofDirectorsMeetingsTheBoardof
DirectorswillmeetuponcallofthePresidentor
uponrequestofthreeormoreDirectorsdirectedin
writingtothePresidentAtleast10dayspriornotice
inwritingwillbegivenbythePresidenttoallmem
bersoftheBoardannouncingthetimeandplaceof
Boardmeetings
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Section4Voting

1Asimplemajorityofdesignatedrepresentatives
ofCorporateMemberswillconstituteaquorum
forthetransactionofbusinessatanyAnnualor
SpecialMeeting

2FivemembersoftheBoardofDirectorswillcon
stituteaquorumatameetingofthisbodyIfone
personoccupiesthepositionsofbothSecretary
andTreasurerhewillhavebutonevote

ArticleVIParliamentaryAuthority

TherulescontainedinRobertsRulesofOrderRe
visedwillgoverninallcasesinwhichtheyarenot
inconsistentwiththeseBylawsOthertextsorrefer
encesmayheusedassupplementssolongasthey
donotconflictwithRobertsThepresidentisau
thorizedtoappointaParliamentariantoassistin
interpretationofparliamentaryproceduresandto
compileandmaintainforreferencethestanding
rulesoftheAssociation

ArticleVIIAmendmentstoBylaws

Section1TheseBylawsmaybeamendedorrevised
onlyattheAnnualMeetingPreviousnoticeofthe
proposedamendmentorrevisionwillbesubmitted
toallMembersinprintedformbytheSecretaryat
least35daysbeforetheAnnualMeeting

Section2Amendmentsorrevisionsmaybeprepared
bytheWaysandMeansCommitteeorbyaspecial
committeeappointedforthatpurposeIndividuals
wishingtorecommendamendmentsshouldroute
theirrequestthroughtheappropriatecommittee
Amendmentswillbesubmittedinwritingtothe
BoardofDirectorsviatheSecretaryatleast60days
beforetheAnnualMeeting

Section3AvoteoftwothirdsoftheMemberspresent
andvotingattheAnnualMeetingwilleffectthe
amendmentorrevision

PresGreenfieldIthasbeenmovedbyDonMurray
thattheBylawsbeacceptedwiththechangesindi
catedGardnerMcFarlandhassecondedthemotion
ReadyforthequestionWewillhavearollcallvote
fortheadoptionoftheBylawsWewilltakethatthen
asthefirstitemIthasbeenmovedandsecondedthat
therevisionsasincorporatedintheBylawsbeac
ceptedMaywehavethisbyashowofhandsAllthose
infavorraisetheirhandsThoseopposedpleaseraise
yourhandsNowthenithasbeenmovedandcar
riedthattherevisionsbeincorporatedintotheBylaws
NowwearereadyfortheBylawsmotionasamended
andthatwillbeofcoursebyrollcallvoteWehave
themotiononit

NoItneednotbebyrollcallvoteIjustthoughtit
mightmakeiteasierThenallthoseinfavorofthe
adoptionoftheBylawspleasesayAyeThoseop
posedSocarried

NextisasyouwouldsaythesocalledPresidential
Address

PRESIDENTSREMARKS

HOWARDRGREENFIELD

ManagerNorthernSalinasValleyMosquito
AbatementDistrict

Gentlemen

CustomdictatesthatIfurnishyouwithanaccount
oftheAssociationsactivitiesduringthepastyear
Ratherthandiscussatlengththoseactivitieswith
whichyouareallfamiliarIwillconfinemyremarks
tocertainprobemswhichwereencounteredduringthe
yearItismyopinionthatifasolutioncanbefound
totheseproblemsthepositionofallmosquitocontrol
agenciesinthisStatewillbestrengthened
IamsincerelypleasedtoknowthatthisAssociation

hasacceptedthechallengeofrevisingtheBylaws
Thatinitselfistestimonythatwecanacceptresponsi
bilityfirmlyknowthatwhenthedustofarguments
bothproandconhassettledthedecisionwillbethe
voicesofthemajorityWehaveallheardtoomany
timestheexpressiontheorganizedminorityrulesthe
unorganizedThatexpressioncertainlycannotbeap
pliedtothisgroupinattendancetodayWithasetof
newBylawsIknowtheincomingOfficersandBoard
Memberswillhaveaneffectivetoolwithwhichto
work

Duringthepastyearafewmemberagenciesre
questedthisofficeandtheBoardofDirectorstoexam
inetheincomeoftheAssociationtodeterminewhether
ornotitwouldbepossibletoeffectareductionofthe
duespaidbyCorporateMembersThisquestionappar
entlywasraisedthroughtheknowledgethattheAs
sociationsupposedlyhadareservefundwhichcould
bereducedbyareductioninCorporatedues

TheDirectorsacknowledgedtheserequestsandap
pointedaSpecialFinanceStudyCommitteetomake
areportontheAssociationsfinancialpositionandto
makeanyrecommendationsnecessarytobringabout
amorecomprehensivestructurewhichwouldFuide
theactionsoffutureofficersandDirectorsofthisAs
sociationTheresultsoftheactionstakenbythisSpe
cialFinancialStudyCommitteehavereceivedgeneral
distributionIwishtoaskthatyougivespecialcon
siderationtotheserecommendationsastheywillplay
avitalroleinthefutureofthisAssociationItshould
berememberedthatiftheinitiativeofyourOfficers
BoardMembersandCommitteesisnullifiedorkilled
bythrottlingrestrictionsthisAssociationfoundedfor
thedisseminationofknowledgeaboutandforthead
vancementofmosquitocontrolandsubjectsrelated
theretowillceasetoexist

NowIwillpresentasprecedentdictatesmychal
lengeItseemsasthoughithasbecomenecessaryfor
thoseabouttoberetiredtohurlachallengetothein
comingOfficers

ManyyearsagoMarch26th1920tobeexacta
paperwiththetitleMosquitoControlAnImportant
FactorTheDevelopmentoftheStatesResourcesand
theNecessityforCoordinatedActionwaspresentedat
thefirstConferenceofAbatementAgenciesIwant
youtonotethetitleSomeofyouintheaudiencetoday
attendedthatConferencewhenProfessorHermsde
liveredhisopeningaddressinwhichhepointedoutthe
needforCoordinatedEffort

Later30yearslaterinfactMrEdWashburninhis
PresidentialAddressgivenbeforethe18thAnnual



ConferencepleadedtohavetheAssociationjointo
gethertodevelopacoordinatedOperationalResearch
ProgramCompleteecologicalknowledgeconcerning
thehabitsofAedesnigromaculisAedesdorsalisand
theAnophelesspecieswaslackingatthattimeHow
everhispleasfellondeafearsnohandswerejoined
inacommoncooperativeeffortandnocommonvoice
oftheAssociationadvocatedacontinuingprogramof
basicoperationalorappliedresearchonmosquitoes
during1950

Truethroughtheyearstherehasbeendeveloped
withintheCaliforniaMosquitoControlAssociationa
programofoperationalinvestigationswhichhasunder
theguidanceofEdWashburnandTedRaleyhelped
tremendouslyingatheringinformationvaluabletoall
inthisAssociation

Todayhoweverwefindthecomplexitiesofmos
quitocontrolincreasinginsteadofdiminishingThe
problemsofapplicationratesandtheeffectivenessof
insecticidesdifferfromonegeneralareatoanotherWe
findthatmanyDistrictshavenotonlyresponsibilities
inmosquitocontrolbuthaveassumedresponsibilities
infliesgnatsandotherinsectsofPublicHealthsig
nificance

EachyearwealsoseeanincreasingPublicaware
nessoftheworkbeingdonebyMosquitoAbatement
DistrictsWealsoseePublicawarenessbeingturned
frommosquitoestootherinsectssuchasfliesandgnats
ThisPublicawarenesseventuallywilldemandanswers
tosuchquestionsaswhymustweputupwiththese
pests WeinthisAssociationmustbepreparedtoac
ceptthischallengeifDistrictpositionsaretobe
strengthenedinsteadofweakenedTheanswerswhich
willbeneededcancomeonlythroughproperchan
nelingandcoordinationofprogramsthatnowexistas
separateanddistinctentitiesWemusthaveanagency
thatcanassembletheinformationfromtheseseparate
projectsanddispensetheinformationtoallinterested
Districts

Muchmorecouldbesaidonthissubjectandmuch
hasbeensaidduringthepastyearshoweverIbelieve
thetimeisripenowwheneventheworldisrecogniz
ingtheneedformorescientificactivitytodeclareour
selvesopenlyandpubliclytobefullyandunanimously
insupportofaprogramwhichwouldprovideeach
andeveryoneofuswithaplacetostateourproblems
andreceivethevitalinformationnecessarytodischarge
ourobligationtothepeoplewhosupportustheTax
payer

Letussettheexamplewhichweknowtoberight
byadvocatinganexpandedandcontinuingprogram
ofbasicresearchinCalifornia

DrMurrayAsyoumembershaveseentheConfer
enceprogramhasbeendiscussingresearchmanyof
thetalksyesterdaydidsoandthepresentaddressof
ourPresidentplusourprogramthisafternoonaswell
asanumberoftalksonourprogramtomorrowmorn
ing

Regardingresearchtoooftenwelistentosomething
thatsoundsgoodWesitonourbottomsandlistenand
donothingthishashappenedquiteafewtimesas
HowardmentionedandtowhichEdWashburngave
alittlebitofachallengeyetsomehowitjustfluttered
anddiedoutPerhapsifattheriskofsomeobjections
butwhoevergetsanywhereifhedoesnttakeafew
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chancesitmightbeappropriateatthistimetomake
amotionthatourAssociationgoonrecordasfavoring
astrongerresearchprogrambothoperationalorap
pliedandbasicTothispartofthemotionIamsure
thereisnodifferenceofopinionNowIamgoingto
getcontroversialbutIthinkitisnecessarytomakea
decisionIalsomovethattheStateDepartmentof
PublicHealthbeassignedtheresponsibilityof1co
ordinationandstimulationofresearchbyotheragen
ciesuniversitiescollegesprivateagenciestheUnited
StatesPublicHealthServiceandsuchotheragencies
thatdoresearchLikewise2theBureauofVector
Controlshouldbethecentralorcoordinatingagency
toreceiverequestsforresearchandtochannelthose
requestsouttoagencieswhichareabletostartthose
researchprogramsorprojectsAndlikewise3that
theBureauofVectorControlshouldcontinueonits
presentprogrambutonagreatlyexpandedbasisand
asyouwillseethisafternoontheBureauofVector
ControlhasaconsiderableprograminresearchThis
afternoonIhopeyoucanlistentosomeofthedevelop
mentswhichpartofthismotionthatthisprogram
beexpandedputonasoundbasisThebasisitisnow
onisbyluckandbygoshletsmakeitsoundEnough
moneytomakeitgrowEnoughpersonneltomakeit
workFurtherImovethattheincomingPresidentap
pointacommitteetostudythisprojecttoworkwith
theStateHealthDepartmentinarrivingataresearch
programthatwillmakeCaliforniastandoutasArchie
hasmentionedyesterdaynottakingabackseatnot
necessarilyspendingthemostmoneybutdoingthe
realprogramtohelpusallandasHowardsaidto
helpourtaxpayers

PresGreenfieldIthasbeenmovedandseconded
thattheAssociationadoptthemotionaspresentedby
DonMurrayReadyforthequestionYes

MrGlikbargSalinasPerhapsnotbeingaprofes
sionalmosquitoabaterIampresumptuousincom
mentingonthishowevertherearecertainphasesof
thisproblemwithwhichIhavehadsomeexperience
Weofcourseasagroupcannotassigntheresearch
functionoranyotherfunctiontotheStatetotheBu
reauofVectorControlortoanyoftheseotherorgani
zationsHoweverIamsurethatthepurposeiswell
statedbutperhapsitshouldbedoneinaslightlydif
ferentfashionIamquiteimpressedwiththefroma
laymansstandpointandwithmylimitedknowledge
justfromwhatIhaveobservedinthemeetingsIhave
attendedIamquiteimpressedwiththeneedforre
searchIwasfortunatetogotoMiamithislastyearI
wasquiteimpressedwiiththeresearchprogramsome
otherstateshadthatwasindicatedintheprogram
thereYesterdayonedidnothavetobeaskilledob
servertorecognizethatthereweremorequestions
askedthantherewereanswersgivenThisindicated
aneedforresearchIforonecertainlytheBoardof
whichIamamemberhavealwaysfavoredlocalau
tonomyIforonedonotlikeStatecontrollocalareas
havelocalproblemsIlikedecentralizationIthink
mosquitoabatementdistrictsarewellsetupinthatre
gardhoweverthereareexceptionsResearchcertainly
isonesuchexceptionWhenSalinasValleyhasaprob
lemwithapondfromasugarmillwhenOregonhasa
problemorthenorthernpartofthestatehasaprob
lemwithlogpondssometimesthesethingsarerelated
sometimeslocaldistrictsarenotsetuptodotheamount
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ofresearchthatisnecessarytosolvetheproblemthere
isntanycoordinationthereisaduplicationofeffort
itisjustaninefficientwayofdoingthethingItseems
tomethatresearchtobeeffectiveshouldbeonamore
centralizedbasissothatquestionscouldbeaskedre
searchcouldbedonetherewouldbenoduplicationof
effortandtherewouldbeproperdisseminationofin
formationIthinkpossiblythatIamnottalkingabout
anythingdifferentthanthemotioncontemplateshow
everIthinkitmightbemoreeffectiveifinsteadof
doingitinquitethefashionpresentedthatmorelee
waybegivenThisisalegislativeproblemandbe
causethereareStateFundsthatwouldhavetobeforth

comingStateagencieswouldhavetobeinvolvedI
thinkthemoreeffectivewayofhandlingtheprogram
mightbeforthisgrouptohaveacommitteeappointed
withcertainbroadpowersandcertainobjectivesstated
thenthethingmightbeworkedoutonewayoranother
withoutthenecessityofthegroupasawholespelling
outthedetailsInotherwordsifyouareinaccordon
theobjectivethatthereshouldbemoreresearchthat
researchshouldbecentralizedundersomecentral

agencywhydontyoustateyourobjectivesinthat
fashionandhaveacommitteetotryandcarryitout
thenitisaquestionofifyouwillpardontheexpres
sionlobbyingtoaccomplishyourpurposeItre
quireslegislativeactionitrequiresthecooperationof
Stateadministrativeagenciesandyoumayendupin
oneplaceoranotherbutthethingyouwouldstrive
toendupwithwouldbeacentralizedresearchfacility
andinthatfashionyoumightaccomplishitTherehas
beenininformalmeetingsmuchdiscussionsomeof
whichIhavelistenedtoonStateaidforsubvention

ThereisaneedforStatefundsifyouaregoingtohave
aneffectiveresearchprogramThisshouldbedonein
coordinationwiththesubventionpartofthatprogram
tooIthinkOnereasonindividualdistrictshaveprob
lemsofeconomyandbudgetisthattheyaredoinga
lotofthingsthatpossiblycouldbedonebetterelse
whereandthestrainonindividualdistrictscouldbe
relievedSoIamnotarguingwiththeconceptthat
hasbeenpresentedIamjustsuggestingthatpossibly
alittledifferenttacticmightbemoreeffectiveThank
you

MrGreenfieldIsthatanamendmenttothismotion
PerhapsitwouldhelpclarifythingsifIreadthemotion
byDonMurrayashehasitwrittenandthenwould
youpleasegivemeyourcommentsonitTresHoward
Greenfieldthenreadthepreparedresolutioninregard
totheexpandedprogramforresearchwhichisasfol
lows

RESEARCHRESOLUTION

Intheinterestoftechnologicalprogressandeconomy
ofoperationinmeetingtheincreasinglycomplexprob
lemsofmosquitocontrolinCaliforniatheCMCA
herebygoesonrecordstatingtheimperativeneedfor
continuedandexpandedresearchbothbasicandap
plied

TheCMCAbelievesthattheCaliforniaSDPHis

themostlogicalagencytoassumethemajorresponsi
bilityforthisprogramSuchadelegationofresponsi
bilityenvisionsfrequentjointresearchprojectsbythe
BureauofVectorControlandotheragenciesprepared
toparticipateitfurtherindicatestheactiveencour

agementandcoordinationasnecessarybytheBureau
ofVectorControlofrelatedresearcheffortsundertaken
throughtheStateUniversityandotherinterestedpub
licandprivateagencies

Inordertoaccomplishtheseobjectivesanaug
mentedprogramofresearchwithintheBureauofVec
torControlsupportedbysubstantiallyimprovedfacili
tiesandincreasedmanpowerresourcesmustbepro
vided

Itisurgedthatadequatefinancialprovisionsbe
madetodevelopacomprehensiveresearchprogramas
anintegralandcontinuingpartoftheSDPHbudget

ItisfurthermovedthattheincomingPresidentof
theCMCAbedirectedtoappointanadhoccommittee
toworkwiththeSDPHandtoexploreallmeansavail
abletofacilitateandexpeditetheaccomplishmentof
theseobjectives

MrGlikbargNowhavingheardtheentiremotion
IfinditisexactlywhatIhadinmindThankyou
Laughter
PresGreenfieldWecanproceedwiththemotion

Isthereanydiscussionanyonewouldcaretomakeon
itThoseinfavorofadoptingthismotionsayAye
AyesThoseopposedSocarried

Inrecognizingthatourdaysofmosquitocontrol
asasimplifiednontechnicaleffortisnolongerwith
usIamveryhappytoseethisAssociationtakingthis
stepItmakesmefeelbetterthatmyyearhasbeenwith
agroupthatismovingforwardBelievemeIhaveen
joyedthisimmenselyandIhaveenjoyedtheentire
yearEspeciallywiththeculminationoftheworkwe
justhaveseentothispointButwehavealotofother
activitiestogetoversoifImayIwouldliketoask
forthereportsofthestandingcommitteesThefirst
committeereportwillbetheTreasurers

FINANCIALSTATEMENT
REVENUEANDDISBURSEMENTS

CALIFORNIAMOSQUITOCONTROL
ASSOCIATIONINC

January11957 December311957

Gentlemen

HerewithissubmittedthereportoftheSecretary
TreasurerofthisAssociationfortheperiodJanuary1
1957toDecember311957inclusive

Revenue

BalanceJanuary11957 506017
BankBalanceJan281957
Building LoanDeposit

Jan281957

Income

ContractualMembership
Payments

AssociateMembershipDues
SustainingMembership

Dues

Publications

25thConferenceIncome

Refunds

OtherExhibits

TotalRevenue

256017

250000

506017

312000
5700

22500

6550

98500

3556

40000

994823



Disbursements

Postage 12914

Stationery 12378

StenographicService 69034

1957Yearbook 17500

UtilitiesTelephone 13999

AdvertisingAMCA 10800
HermsAward 5000

Printing25thConferenceProceedings
750copies 144087

TraveltoAMCAConvention 70000
Flowers 434

Checkbook 330
CPAAudit 2500

Addressograph 1000

ReprintsHistoryofMalaria 9880

ReprintsAuthorIndex 5949

ConferenceDinnerDanceOrchestra
etc 118743

TotalDisbursements

BalanceonHandDecember311957

494546

500277

Respectfullysubmitted
GEdwinWashburn

SecretaryTreasurer

IthasbeenmovedthattheTreasurersReportbe
adoptedIthasbeensecondedbyDonGrantQues
tionAllthoseinfavorsayAyeAyesThoseop
posedSocarried

ThenextreportwilbethatoftheEntomologyCom
mitteeEdLoomisChairmanIsEdLoomiswithus

REPORTOFTHE1957ENTOMOLOGY
COMMITTEE

The1957Committeeconsistedofeightmembers
oneofwhichdiscontinuedactivitiesinOctoberand
wasreplacedbyaformer1956committeemember

Atotalofsixmeetingswereheldduringthe1957
calendaryear seeattachedItemI Apreliminary
meetingofboth1956and1957committeemembers
washeldinearlyMarchtomakeimmediateplansfor
theentomologyseminartobeheldattheUniversity
ofCaliforniaDaviscampusonMarch29and30On
thislatterdateapproximately50interestedworkers
inculicidologyenjoyedanactivediscussiononmos
quitoandgnatproblemsseeattachedprogramItem
II Allparticipantsattendedboththeopenhouse
sponsoredbyDrSBFreebornandthefollowing
dinnermeetingarrangedbyDrsBaileyandBohart
FresnoStateCollegewasvotedasthelocationforthe
1958seminartobeheldatapproximatelythesame
timeperiod

Reviewsofthismeetingwerepublishedinboththe
MosquitoNewsandCaliforniaVectorViews

AcurrentlistasofDecember1956ofmosquito
investigationprojectsinCaliforniawaspreparedby
membersoftheEntomologyOperationalInvestiga
tionsandToxicologycommitteesThislistwaspub
lishedinthe1957CMCAannualreportwithreprints
senttoeducationalinstitutionsandotherinterested
agenciesinandoutsideofCalifornia seeattached
ItemIII 1LantreplacedbyMezgerinOctober1957
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Effortscontinuedonthecompilationofbiological
information outsideofthatalreadyinpublished
formformostofourcommonmosquitospeciesA
questionnaireformandcoveringletterwasmailedto
interestedentomologistsandagenciesthroughoutthe
StateUsefulinformationhasbeenreceivedtodateon
theparticularsubjectsoflarvalhabitatsanddistribu
tionofspeciesEvaluationofdatawillbemadeby
eachindividualassignedaspecieswithcopiesofcom
pletetextstobemadeavailableduring1958This
shouldbeacontinuingcommitteeactivity

PlansforpublishingtheFieldGuidetoCalifornia
Mosquitoesaretobecompletedbythe1958commit
teeWorkthisyear1957consistedofthefollowing
Constructionofnontechnicalbutyetworkableadult
andlarvalkeysforsixgeneraand23ofourmostcom
monspeciesinCaliforniaaglossaryoftermsusedin
thekeyandtextplusanecologicaldescriptionfor
eachspecieslisted

Thecommitteewasaskedtoprepareasubjectfor
presentationattheCMCA1958meetingDrSB
FreebornwasselectedtomoderatethetopicMosqui
toestheircontrolwhenenvironmentchangesPar
ticipantsforpaneldiscussionfromthefloorwerecon
tactedtoassistingivingspecificexamplesexperienced
inthisstate

Respectfullysubmitted
DrRMBohartUCatDavis
DeanEckeSantaClaraCoHealthDept
JackFowlerSacramentoYoloMAD
LeoHallSanJoaquinMAD
HerbHermsSutterYubaMAD
GeraldLantNoSalinasValleyMAD
TomLauretSanMateoMAD
EdLoomisBVCSDPHComChairman
HarryMathisMarinCoMAD
EmbreeMezgerSolanoCoMAD

PresGreenfieldDoIhearamotiontoaccept
MrGrantImoveitbeaccepted
PresGreenfieldMovedbyDonGrantthereportbe

acceptedSecondSecondedbyDickSperbeckAll
thoseinfavorsayAyeAyesOpposed

ReportoftheEducationandPublicityCommittee
undertheChairmanshipofLesBrumbaugh

EDUCATIONANDPUBLICITYCOMMITTEE

In1957theEducationandPublicityCommittees
suggestedprojectsfortheyearwere
1StateFairBooth
2Providingpublicityfortheannualconference
AtthefirstmeetingofthiscommitteeitWasunani

mouslyagreedthatnoCMCAexhibitbeprepared
forthe1957StateFairItwasfurtherdecidedthatthe
goalofthecommitteewouldbetoplacegreaterem
phasisoneducationalmaterialToachievethisgoalthe
followinginformationwaspreparedfordistributionto
alloftheagencies
1AbstractoftheAMCAconference
2Bulletinsandcircularspertainingtomosquito

control
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3Listofbookshelpfultomosquitocontrol
4Collectionoftwobytwoinchslidesonmos

quitocontrolandestablishmentofadistribu
tioncenter

5Gatheringandcollectingfilmsonmosquito
control

6Exhibitingeducationalmaterialattheannual
conference

Thelastprojectwasthedevelopmentofanirrigated
pasturemosquitobulletinforpublicationThisisstill
intheformativestageandwillprobablybereadyfor
publicationnextyear

Recommendations

Inreviewingthepastyearsactivitiesthiscommittee
wouldliketomakethefollowingrecommendations
1Completearrangementsforthepublicationof

theirrigatedpasturebulletin
Developaprocedureforthedistributionof
newsreleases
Retainatleastthreemembersfromthe1957
committee

2

3

Respectfullysubmitted
LesBrumbaughChairman
MarvinKramer
BobPeters

JohnStivers
EricYoeman

HowardDunphy
PresGreenfieldMovedbyJohnBrawleytoaccept

thereportIsthereasecondSecondedbyDaveReed
AllthoseinfavorsayAyeAyesThoseopposed
Socarried

ReportontheFormsRecordsandStatisticsCom
mitteeunderJackKimball

FORMSRECORDS STATISTICSCOMMITTEE

REPORTFOR1957

ToBePresentedatthe26thAnnualConference

CaliforniaMosquitoControlAssociation
FresnoJanuary26291958

TwoprojectswerecompletedbythisCommittee
duringtheyearThe1957YEARBOOKwasmailed
onApril25thto482individualsand141extracopies
weredistributedtoAssociationOfficersAnewsection
ListofInvestigationsinCaliforniaCompletedCur
rentandProposedwasincludedthisyearatthere
questoftheOperationalInvestigationsCommitteeand
150reprintsofthissectionwerefurnishedtothisCom
mitteeThetotalcostforprintingandmailingthe1957
YearBookandreprintswas13949TheStaffofthe
OrangeCountyMosquitoAbatementDistrictcompiled
andtypedthedataandstatisticsandassembledand
mailedthisYearBookTheactualprintingwasdoneby
ourDistrictEntomologistJohnGShanafeltJrathis
homehobbyprintshop

AcomprehensivesixpagestatisticalreportPerson
nelWorkingConditionsandSalarySchedulewascom
piledprintedanddistributedonAugust1st1957to
contributingDistrictsbyWDMurrayasamember
ofthisCommitteeThisreportinadditionto195758
salaryschedulesreportedby38agenciesfor17job
classificationsalsopresentedthenumberofemployees

workinghoursholidaysdaysofsickleaveandannual
leaveaswellasretirementandinsurancebenefits
whicharecurrentlyineffectbyeachoftheAgencies

1957FormsRecord StatisticsCommittee

JackHKimballChairman
JohnGShanafeltJr
WDMurray
JRWalker
TDMulhern
REFontaine

PresGreenfieldThankyouJack
MrGlikbargAsuncontroversialasmostofthese

reportsareIsuggestthatwewaituntiltheendand
thenadoptallofthemiftherearenoobjections

PresGreenfieldIftherearenoobjectionsIthink
thatwewilldojustthatinviewofthetimeThenext
reportthenwillbefromthePublicationsCommittee
DonGrant

MrGrant

PUBLICATIONSCOMMITTEE

TheProceedingsandPapersoftheTwentyfifthAn
nualConferencewerepublishedandmailedbyJune
301957whichstandsasoneofourearliestpublica
tiondatesMakingthispossiblehasbeenacoordi
natedeffortbymanypeopletheProgramChairman
speakerssubmittingpapersPublicationsCommittee
andprinterallrepresentinganimprovedlevelofpro
cedure

Costwise800copiesofthe116pageProceedings
wereprintedatafavorablelowbidbyTheAbbeyPress
inOaklandFivehundredreprintsoftheGrayFon
tainepaperAHistoryofMalariainCaliforniawere
orderedfortheAssociationanddistributedinpartto
sourcesinterestedinmalariaworkaspreviouslyau
thorizedbytheBoard

Asignificantinclusioninthis25thProceedingswas
theAuthorTitleIndexpreparedbyJohnRWalker
coveringtheentire24volumesoftheProceedingsTwo
hundredreprintswereorderedbythePublications
Committeetoprovideforfuturerequestsforacompre
hensiveindextotheAssociationsannualpublication

MailinglistsfortheProceedingsandreprintswere
somewhatrevisedandalistofreferencedepositaries
atvariousscientificandpublichealthlibrariesthrough
outtheworldhasbeeninitiallypreparedforreceiving
theProceedingsThisshouldbecontinuedandim
provedupon

Editingoftheabstractsandprogramforthecurrent
conferenceassubmittedbytheProgramChairman
BobPortmanwasdonebymembersofthePublica
tionsCommitteeandprintedbytheBureauofVector
Control

TheCommitteehasendeavoredtomeetthestand
ardsforpublicationoftheProceedingsthatwererec
ommendedandadoptedbytheAssociationinthepre
cedingyearItisherefeltthatsuchanorganizationas
ourownisinagreatmeasurejudgedonabasisof
qualityandcontentsofitspublicationswhichinturn
areanoutletforthisorganizationscontributionsand
inspirationtomosquitocontrolworkinmanypartsof



theworldNumerousconsiderationsastopolicyac
curacyandstandardsarenecessarytoproperlyserve
theinterestsoftheAssociationreflectduecreditfor
themeritousworkwhichisbeingaccomplishedby
membersofthisAssociationandtoserveasareliable
aidformosquitoworkerselsewherewhichconsidera
tionsthisCommitteehaddeemedasitschargewith
dueregardforeconomy

Itwouldappearthatthisconcepthasnotbeenuni
versallyacceptedoratbestthatgrossmisunderstand
ingshaveprevailedastothebasicessenceofapro
ceedingsandthevalueofatleastsomemethodofre
cordingportionsoftheConferenceasreflectedina
recommendationbytheBudgetCommitteewhichwas
recentlyacceptedbytheBoardofDirectorsInview
oftheunexpectedhighcostspresentedforthesteno
typedrecordingatthelastAnnualConferencemem
bersofthisCommitteeagreethatsuchchargesexceed
thevaluederivedfromthismannerofrecordingbut
thisinnowayalterstheneedforrecordingpertinent
portionsofsuchconferencesforinclusionwithinthe
Proceedingsespeciallyifitistobeconsideredor
titledasaProceedings

Itisnotintheprovinceofthisoranycommitteeto
determinetheobjectivesofourAssociationhowever
itisapparentthatcertainpoliciesanddefinitionofob
jectivesinregardtoitspublicationsshouldberesolved
bytheAssociationUntilthewillofthemembersis
expressedinregardtosuchpoliciesandobjectivesit
wouldbeinappropriateforthisCommitteetomake
anyrecommendationsonprocedureorfurtheraction

Respectfulysubmittedby
THEPUBLICATIONSCOMMITTEE

JohnRWalker
GEdwinWashburn

CDonaldGrantChairman

PresGreenfieldDontherewerequiteafewpoints
inyourreportthatIthinkwillmeritdiscussionata
littlelaterdate

WewillnowgoontotheWaysandMeansCommit
teeDonMurrayChairmanAlreadypresentedFine
ThenextitemistheWilliamBHermsAwardunder
theChairmanshipofRichardPeters

MrPeters

COMMITTEEONWBHERMSAWARD

TheWBHermsAwardCommitteehasthefollow

ingtoreportfortheyear1957
MrVictorLindbladExecutiveSecretaryoftheMt

DiabloBoyScoutCouncilBerkeleyexpressessincere
appreciationtotheCaliforniaMosquitoControlAsso
ciationforitscontinuationoftheWBHermsAward

intheamountof35fortheyear1957ScoutLarry
WeiklerTroop21Berkeleywassenttocampfora
twoweekperiodandalsoreceivedbriefemploymentas
adeservingboywhostoodtobenefitfromthisexperi
enceMrLindblademphasizedtheimportanceofthis
contributiontothiscauseandreiteratedtheappropri
atenessofhonoringProfessorWBHermsinthis
mannersincehesosupremelysymbolizestheBoy
Scoutmovement

ItistherecommendationofthisCommitteethatits
functionbecontinuedinlikemannerin1958andin
definitelyintothefuture

CommitteeonWBHermsAward
RichardFPetersChairman

1957LEGISLATIVECOMMITTEEREPORT
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TheLegisativeCommitteeoftheCMCAupon
recommendationoftheBoardofDirectorsofthe

CMCAassistedinsecuringthepassageofthefol
lowingbillsinthe1957StateofCaliforniaLegislature
AB1015AmendsSec2300ofH SCodetodeletethe

phrasescashbasisfundandanemergency
fundandsubstitutethefollowingdefray
ingdistrictexpensesbetweenthebeginning
ofafiscalyearandthetimeofdistributionof
taxreceiptsinafiscalyearSuchgeneralre
serveshallnotexceed60percentoftheesti
matedexpendituresforafiscalyear

Theamountofmoneynecessaryforthedis
trictpurposesmayalsoincludeanunappro
priatedreserveforthepurposeofdefraying
unusualandunanticipatedexpenses

Expendituresfromsuchunappropriatedre
servemaybemadeonlyuponanaffirmative
voteoffourfifthsofthemembersofthedis

trictboardSuchemergencyfundisnotto
exceed25percentoftheestimatedexpendi
turesforafiscalyear

AB1016AmendsSec2313ofH SCodebyrepealing
theentiresection

AB1017AmendsSec2314ofH SCodebyrepeal
ingtheentiresection

AB1018AmendsSec2206ofH SCodebycontinu
ingtheDistrictInvestigationsActof1933as
beforeuntil1959

AB333AmendsSec2270ofH SCodetoprovide
acivilservicesystemforanyorallemployees
ofthedistrictThisispermissive

TheCommitteealsoassistedinhavingItem432of
AB500andSB400whichistheitemofStateSubven
tiontomosquitocontroldistrictspassedasoriginally
proposedThiswasthe15taxraterequirementbefore
operationalsubventionmoneycouldbereceivedbya
districtConsiderablecontroversyoverthispointde
velopedintheAssemblyWaysandMeansCommittee
hearingsandatonetimeallStatesubventionwasde
letedArehearingbeforetheSenateFinanceCommit
teereinstatedsubventionasoriginallyproposed

TheCommitteewasinstructedtoinvestigatehaving
Sec2350oftheH SCoderepealedoramendedThis
sectionallowsaportionofacitytowithdrawfroma
districtDifferencesofinterpretationbyattorneysof
theintentofthelawwillrequirefurtherstudybythe
nextlegislativecommittee

TheCommitteewasalsodirectedtodeveloplegisla
tiontobepresentedtothe1959Legislaturecovering
thefollowingitemsofinteresttomosquitodistricts
1ThatprovisionsbemadeintheH SCodeforper

missivelegislationwhichwouldpermittheboardof
trusteestoauthorizethemanageroradministrator
ofamosquitoabatementagencytosignsalarywar
rantsThiswouldobviatethenecessityofobtaining
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boardmembersignaturesandwouldexpeditemany
officeproceduresThisisconsistentwithpresent
practiceinmanypublicagenciesaswellasschool
citycountyandstateoffices

2ThatSec2248H SCodebeamendedtoallow

anincreaseintrusteescompensationnottoexceed
25permonthforattendanceatthedistrictsregu
larmonthlymeetings

LEGISLATIVECOMMITTEE

EChesterRobinsonChairman
HaroldBrydon
CDonaldGrant
NormanHauret
GardnerMcFarland

ThomasSperbeck

PresGreenfieldThereisanotherCommitteetobe
heardfrom1believeitcomesunderNewBusiness
thatoftheBudgetCommitteeSoIllaskforother
oldbusinessatthistimeThatconcludesthegivingof
thereportsoftheAssociationsStandingCommittees
atthistimesoIwillaskforamotiontogiveapproval
ofallofthesereportsassubmittedOhYes

TheCommitteeonDuckClubsArtGeibasChair
man

REPORTFROMTHECOMMITTEEON

DUCKCLUBS

TheDuckClubCommitteehasbeenfunctioningfor
anumberofyearsThepasttwoorthreeyearswehave
concentratedonanattempttoprepareabulletininco
operationwithStateFishandGamerelativetomos
quitoproblemsassociatedwiththefloodingofponds
Suchabulletinwoudalsoincludedataconcerning
waterfowlmanagementpractices

Todatewehavehadnosuccessinthisobjective
throughFishandGameRecentlyhowevertheFed
eralWildlifeServicehasshownaninterestinworking
withtheDuckClubCommitteeinthepreparationof
suchabulletinandwehavetentativelyapproved
fundsforpublicationintheeventthatsomethingsuit
ablewouldbedeveloped

TheCommitteerecommendsthatnextyearsCom
mitteefollowupthismatterandattempttodevelop
abulletinincooperationwithFishandWildlifeServ
iceShouldfundsbenecessarytheCommitteewillre
questthemfromtheAssociationthroughtheBoard
ofDirectorstofurtherthisobjective

ArtGeibChairman
PresGreenfieldThankyouArtIoffermyapologies

foroverlookingtheDuckClubCommittee
MrPortmanIwouldliketoreportontheProgram

Committee

PROGRAMCOMMITTEE

MrPortmanTheAgendaforthisConferencewhich
isavailableattheRegistrationDeskconstitutesthere
portoftheProgramCommitteeIwouldliketosug

gestthatinthefutureratherthanhavingindividual
Committeeseachworkingaloneonseparateportions
oftheConferencehavetheProceedingsEditorand
representativesofthePublicationsPublicityProgram
andLocalArrangementsCommitteesandperhapsthe
PresidentorotherofficersordirectorsoftheAssocia
tiondovetailedintoajointConferenceCommitteefor
thepurposeofcoordinatingtheactivitiesofthevarious
committeeswhichshouldmakeforabetterprogram
IwouldalsoliketocommentatthistimeasChair
manoftheProgramCommitteeontheexcellentre
sponsehelpconsiderationandhardworkdonebya
numberofthecommitteemembersDonGrantand

JackWalkerdidalotofworkonthisprogramagenda
andDickPetersmadepossibleitsprintinginfacthe
haditprintedtwiceAsfortheprogramwellitsup
totheindividualsheretojudgeforthemselves

PresGreenfieldFineThankyouBob

INSURANCECOMMITTEE

TheInsuranceCommitteesprojectfor1957wasto
investigatetheinsuranceneedsofmosquitoabatement
agenciesandtoestablishastandardrateonliability
coverageInformationwasgatheredandreportswere
preparedonaccidentoccurrenceandthedifferentserv
icesperformedbymosquitoabatementagenciesin
California

ThisinformationwassubmittedtotheInsurance
UnderwritersAssociationandacommitteewasap
pointedbythisgrouptoinvestigateandestablisha
standardizedliabilityrateformosquitoabatement
agenciesItisexpectedthatsometimenextyeartheIn
suranceUnderwriterswillsubmittheirfinalreporton
standardizedliabilityinsurancerates

Recommendations
ThisCommitteewouldliketorecommendthatat

leasttwomembersberetainedonnextyearsInsurance
Committee

Wewishtoexpressourthankstothemembersofthis
Associationfortheirexcellentresponseinsubmitting
materialforourinsuranceratestudy

Respectfullysubmitted
LRBrumbaugh
GordonSmith
RobertPortman

GentlemenIhesitatetoaskthisquestionbutare
thereanyothercommitteesIhaveoverlookedLaugh
ter

DrMurrayImovethatthereportsofthesecom
mitteesbeadopted

PresGreenfieldThankyouDonIthasbeenmoved
thatthesecommitteereportsbeadoptedIstherea
secondtothatSecondedbyRoyHolmesAllthosein
favorsayAyeAyesOpposedSocarried

Isthereanyotheroldbusinesstocomebeforethe
AssociationThenIwouldliketomovetoNewBusi
nessandundertheNewBusinessIwouldliketocall
uponJackKimballtobringupthequestionofthe
BudgetstudyWhereisJackJackwouldyouplease



bringforthyourobservationsontheactionthatyour
Committeewishestotake

NoteInthatthecomprehensivereportoftheBudget
Committeehadbeenpreviouslydisseminatedandre
viewedbytheBoardofDirectorsMrKimballatthis
timemerelyreviewedthepreviousactionandcurrent
standingoftheBudgetReportassubmittedbythe
Committeeforconsiderationatthismeeting

MrGrantofferedacritiquecoveringseveralpolicies
andspecificrecommendationsandtenderedanalter
nateproposalgoverningbudgetaryproceduresforfu
tureconsideration

PresGreenfieldDonyoureallyhadquiteabit
thereWehaveasDonhasbroughtforthsomething
thatrequiresconsiderationIhaveofcoursere
ceivedmanycommentsthroughthepastfewmonths
frommemberagenciesproandconastotheadoption
ofthenewBudgetasitwassentforthfromtheSecre
tarysOfficeWhilewehavetheentireMembership
presentsomedecisionshouldbemadeastoeither
adoptiontablingofitforrestudyorsomeactionthat
willmeetwiththegeneralfeelingorconcensusofopin
ionofthegroupQuiteobviouslyIcantaskforthe
approvaloftheBoardactionsatthistimeuntilthis
questionhasbeenresolvedinonefashionoranother

Arethereanyquestionsthatyouwouldliketoask
MrGrantMrPresidentIwouldliketomovethat

anyconsiderationoractioninregardtoacceptanceof
thebudgetbeputoffuntilafuturedate

PresGreenfieldIthasbeenmovedthatanyfurther
considerationofthisbudgetreportbeputoffuntila
futuredateisestablishedSecondedbyJohnBrawley
Areyoureadyforthequestion

Allthoseinfavorofdelayingactiononthebudget
atthistimesignifybyraisingtheirhandsThoseop
posedpleaseraisetheirhandsApparentlyitisgoing
tobeheldoverThecountis15forholdingoverfour
forapprovalatthistime

ApparentlyallIcansayisthatitwillbeuptothe
incomingBoardofDirectorsandOfficersofthisAs
sociationtoseethatthismatteristakenunderimme
diateconsideration

Itisimportantbelievemeitisimportantthatthe
Associationhaveabudgetestablishedsothatthereare
nochancesofitcomingaboutwhereinexpenditures
aremadeintheheatofimmediatedecisionorneedbut
ratherthatadequatestudycanbemadebeforefunds
aregrantedIcanrecallthatinthehistoryofthisAs
sociationtherehavebeenonlythreebudgetstomy
knowledgepresentedforactualadoptionandforthe
OfficersandDirectorstoworkwithinthelimitationsof

thosebudgetsItisaverynecessarypartoftheopera
tionofthisAssociationIthereforewishtoaskeach
andeveryoneofyoutogiveyourseriousconsideration
toitsothatitmaybetakenupinthenearfuture

GardnerMcFarlandWehavehadthereportsofsev
eralspecialcommitteesthathavebeenestablishedin
thepastandIwouldliketomovetheadoptionofan
otherspecialcommitteeonethatmaybeacontinuing
thingbecauseofaproblemthatIfeelmaybestate
wideparticularlyaprobleminSouthernCalifornia
andthatisthemosquitoproblemraisedbydisposalof
dairywastesTherearesomepapersthathavebeen
publishedbyseveraldistrictsontheirparticularsolu
tionsbutIfeelthatitisalargerproblemthanthat
ThereforeIwillmovetheformationofaspecialcom
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mitteetostudythecompleteproblemofdairywaste
disposal

PresGreenfieldGentlemenithasbeenmovedby
GardnerMcFarlandthataspecialcommitteebeap
pointedbythethatwouldbetheincomingOfficers
andDirectorsoftheAssociationtostudytheproblem
ofDairyWastesIsthatcorrectphrasingIstherea
secondtothatmotionSecondbyJohnBrawleyIs
thereanydiscussiononit

BobPetersIwouldliketoconcurwithGardners
thoughthereIthinkthatasonewhohasbeeninthe
publichealthfieldinthepastasGardnerhasandI
havethatthepointiswelltakenIthinkthatwithout
questionfurtherstudyisindicatedthatinadequate
legislationnowexistsasitpertainstothisproblemand
itmaybethatinduetimesomethinginthewayofa
modificationofthedairylawormaybemorespecific
legislationofsometypemaybeforthcomingCer
tainlyforanyareawheredairiesareaproblemthis
issomethingIamcertainforwhichIdonothaveany
answersatthepresenttimeandwemustbearwithit

PresGreenfieldThankyouBobNowthoseinfa
vorofGardnersmotionpleasesignifybysayingAye
ThoseopposedGardnertheyarebehindyousolidly
HowisourtimerunninghereTheytellmenotto
dillydallyaroundsoTedmayIcalluponyouatthis
timetopresentresolutions

TedRaleyMayIreadthemsittingdown
PresGreenfieldYesyoumay
TedRaleyTheResolutionsCommitteehasbeenin

continuoussessionsinceitsappointmentTranscribing
theresultsofourmeetingIhaveifImayusedexist
ingmaterialasaguideThefollowingresolutionshave
beenproposedbythecommitteeandareherewithsub
mittedforapprovalbymembersofthegeneralassem
bly

RESOLUTIONNo1

WHEREASthemembersoftheCaliforniaMosquito
ControlAssociationarefamiliarwiththetransactions
oftheBoardofDirectorsduringthepastConference
yearthroughattendanceordistributionofcopiesof
theminutesofsuchmeetings

BEITRESOLVEDthattheactionstakenbythe
BoardofDirectorsduringthepastConferenceyearas
dulyrecordedintheminutesbeapprovedbythemem
bersassembledinthisbusinessmeetingofthe26th
AnnualConference

RESOLUTIONNo2

WHEREAStheprogrampresentationsandmeeting
arrangementsofthe26thAnnualConferenceofthe
CaliforniaMosquitoControlAssociationheldatthe
FresnoHaciendahasaffordedgreatinterestanden
joymenttotheaudiencehereassembled

BEITRESOLVEDbythemembersofthisassem
blageattheannualbusinessmeetingofJanuary28
1958thatweherebyexpressourdeepappreciation
andthankstothosepersonswhohavecontributedof
theirtimeandeffortsineffectingthesuccessofthe
programandconferencearrangements

BEITFURTHERRESOLVEDthattheSecretary
TreasurerofthisAssociationbeherebydirectedtocon
veysuchappreciationandthankstotheprincipalcon
tributorsandmembersoftheProgramandConference
ArrangementsCommittees
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Iherewithmovethattheseresolutionsbeadopted
PresGreenfieldWhatisyourpleasureGentlemen
JohnBrawleyIhaveaquestionwhichIthinkshould

beclarifiedIsthiscontroversialbudgetapprovalin
cludedinthisresolutionordidtheBoardtakeaction

onthisbudgetreport
PresGreenfieldThereportwasonlyacceptedbythe

BoardnotapprovedIthasbeendelayednowforfur
therstudyAllthoseinfavorofacceptingtheresolu
tionsintheirfinalizedformpleasesignifybysaying
AyeOpposedCarriedSoordered

AndnowIcometothatwhichIhavebeenwaiting
forforalmostawholeyearIcallatthistimeuponthe
NominatingCommitteeChairmanChesterRobinson

NOMINATINGCOMMITTEEREPORT
Gentlemen

Thefollowingpersonsareherebyplacedinnomina
tionforofficersofthisAssociationforthenextensuing
year1958beginningJanuary281958

President
VicePresident
SecretaryTreasurer
TrusteeMember

Respectfully
NOMINATINGCOMMITTEE

EChesterRobinsonChairman
RobertHPeters

JackHKimball

PresGreenfieldEdhavetherebeenanyothernomi
nationssubmittedSincetherehavebeennoother

nominationsfortheofficesIsuggestthereforethatthe
Associationcastaballotunanimouslyinfavorofthe
nomineesaspresentedbytheNominatingCommittee
ItissomovedbyRoyHolmesandsecondedthatthese
menbeplacedinnominationAllthoseinfavorsignify
bysayingAyeThoseoppdsedSocarriedOhthisis
goingtobegreatComeonuphereBobYouhavejust
beenelectedtoguidetheAssociationintheforthcom
ingyearBobPortmanwheresGordonSmithCome
onuphereWehaveafewminutessoIwanteveryone
togetagoodlookatyousothattheycanpotshotyou
allyear

Itgivesmeagreatdealofpleasuretowelcomeyou
atthistimeBobandGordieIwishyoualotofsuc
cess

ThereisonlyoneotherdutyIhaveatthistimeand
thatistoaskthattheregionalrepresentativesconduct
electionsoftheirofficersandgivethenamesofthenew
regionalrepresentativestotheSecretaryEdWash
burn

PresGreenfieldAllrightFineAnyotherregions
caretoreporttheirnomineesatthistime

ChetRobinsonAsamemberoftheBayAreaI
wouldliketohavePaulJonesstayon

PresGreenfieldIthinkthereisneedforcaucusin
thatBayAreaRegionWouldyougentlemengetinto
thebackofthehallandmakeyourdecisionatthis
time

MrGrantChetisournewBayAreaRepresentative
aselectedbyamajorityofregionalconstituents

DaveReedIamrepresentingthesouthernpartof

RobertFPortman
GordonFSmith

GEdwinWashburn

AStanleyGlikbarg

theSanJoaquinValleyandweareunanimouslyagreed
thatJohnBrawleyshouldrepresentus

PresGreenfieldHowaboutthenewlyformed
NorthernSanJoaquinDistrict

BobPetersAsrepresentativeatthemomentofthe
newestandprobablyoneofthebestregionsofthe
CMCAIwouldliketoindicatethatMrLesterBrum
baughisourchosenrepresentativeforthenextyear

Wemaytakeafewmomentshereandhaveatele
gramread

MarionBewIwouldliketopresentthistoyouMr
PresidentandtheSecretaryFromthetitlepageyou
canseethatthisisindeedrepetitiousofMarysville
CaliforniawhichencloseslettersofMrCharlesCoo
perChairmanofourBoardofSupervisorsJackieStan
tonourConventionBureauChairmanandalsoamore
detailedletterfromourmayorexpressinghisinvita
tionandalsothereisaletterexpressingvariousMarys
villefacilitiesWehopesirthatyouwillgivethese
favorableconsideration

PresGreenfieldThankyouMarionIwishthatI
wereableatthistimetopresenttheSalinasbidAs
youhavenotedIhavealittlebitofadvertisinguphere
HoweverIamveryhopefulthatthatwillbetakencare
oftomorrowAlsoItakepleasureinstatingthatthose
ofyouwhowishtojointheSalinasChamberofCom
merceandsomeoftheirveryfinerepresentativesyou
mightwanderovertoroom30sometimetodaybe
tweenthehoursof430and730

GardnerMcFarlandIwouldliketoconveythein
vitationsthatarefromtheSouthfor1959Ourposition
isthatifyougentlemenarereadytoholdtheConfer
enceintheSouthernRegionin1959wearereadyand
abletodotheworkTheLongBeachChamberofCom
merceandalsotheLosAngelesCityChamberofCom
mercehaveextendedinvitationsandbelievemeif
theyputtheminaframetheywouldbefancierthan
theothersHoweverwefeltthatyouwouldbe
temptedsoIfeelthatweaccomplishedtheirrequest

PresGreenfieldThankyouGardnerIamsurethat
theSecretaryhasalloftheserequestsYesTed

MrRaleyForgeneralinformationwhatistheroom
numberoftheSouthernCaliforniadelegation

PresGreenfieldWilliamBollerudhasjustbeen
electedrepresentativefortheSacramentoValleyRe
gion
IamnotgoingtoadjournthemeetingratherIam

goingtogivethatpleasuretoBobPortmanHemay
haveafewwordstosaybutIdowanttothankeach
andeveryoneofyouSincerelyithasbeenapleasure
Wehavehadourunanimousagreementsandourdif
ferencesofopinionRegardlesswearestillanAssocia
tionandbelievemethatissomethingthatIwishto
seecontinuedformanyyearstocomeSoagainto
everyoneofyouthanksalotforyourhelpthisyear

Applause
BobPortmanFellowworkersIwanttothankyou

verykindlyandIknowthatyouareitchingtogoYou
havebeensittingalongtimethismorningIdontbe
lievewehavehadarecessIhavebeenwaitingforone
since10oclockmyselfOnbehalfofthenewBoardof
DirectorsandyourOfficersIfeelsurethattheywill
trytoserveyoutothebestoftheirabilitiesduringthe
comingyearThankyou
IwillhearamotionforadjournmentThankyou

Allthosenotinfavormaystay



MrGreenfieldIwouldliketointroducethenew
PresidentoftheCaliforniaMosquitoControlAssocia
tionBobPortmanBob

PresPortmanWearealittlebitlateinbeginning
thisafternoonssessionIwouldnowliketointroduce
toyouDrMalcolmHMerrillDirectoroftheCali
forniaStateDepartmentofPublicHealthHeisto
showusandtellusabouthispartintherecentPublic
HealthMissiontoRussia

PUBLICHEALTHMISSIONTORUSSIA

MALCOLMHMERRILLMDMPH

MrPresidentmembersoftheAssociationand
guestsitisanhonorindeedtobewithyouthisafter
noontotellyouafewthingsaboutourtravelsinto
RussialastsummerIwasoneofafivememberteam
organizedbytheUSStateDepartmentandtheUS
PublicHealthServicetolookintotheorganization
administrationandprovisionofhealthservicesinthe
USSR

WeleftthiscountryonAugust11goingbywayof
CopenhagenStockholmintoRussiathroughthePort
ofRegaandthenspent27dayswithinRussiaWithin
that27dayswetraveledsome8500milesvisited61
institutionsofvariouskindsandinthecourseofthose
visitshadanopportunitytomeetandconversewith
manyofourcolleaguesintheRussianUnionWevis
itedninecitiesandineachinstanceruralareassur
roundingthecitiesinfiveofthe15republicsofRussia
Wewerecordiallyreceivedandtreatedthroughoutour
visit

WhenIreceivedwordofthisinvitationtojointhe
teamIfoundIknewverylittleaboutRussiangeogra
phyorreallyaboutRussiaOnthefaintpossibilitythat
someofyoumightbenearlyaspoorlyinformedabout
thisgreatcountryasIwasitmightbehelpfultogive
afewhighlightsofsomeofthefactsaboutthecountry

Russiaisoftremendoussizethreetimestheland
areaofUnitedStatesextendingover6000milesfrom
easttowestandinthefartheststretchessome3000
milesfromnorthtosouthIwasamazedtofindthat
Russiaispeopledbyatleast150differentethnicand
nationalitygroupsmostofwhomspeaktheirown
languagesInadditiontoRussiantherearesome149
or175orsomesuchnumberdifferentlanguagesand
dialectsspokenwithintheRussianUnionRussiahas
apopulationofsome210millionThatisanestimate
becausetheyhavenothadacensussince1939As
statedabovethereare15republicsandIwillspeak
justalittlemoreaboutwhatitmeanstobearepublic
inRussiainconnectionwithshowingyouoneofthe
slides

Ourprimarymissionwastofindoutasmuchaswe
couldaboutorganizationandadministrationofpublic

DirectorCaliforniaStateDepartmentofPublicHealthBerke
ley
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healthservicesInthecourseofourvisitthoughwe
triedtoabsorbasmuchinformationaswepossibly
couldaboutallaspectsofRussianlifeTothisendwe
attendedballetsoperasandpuppetshowswerode
onsubwaysandinjeepsandautomobilesandvarious
typesofairplanesWevisitedcollectivefarmstwo
statefarmsrecreationalcentersresortshospitalsclin
icsdairiespasteurizationplantswaterpurification
plantsinotherwordswetriedtoseejustasmuchas
wepossiblycouldinthelimitedtimethatwasavailable
tousandgetasaccurateapictureaswepossiblycould
astowhatwasgoingoncurrentlyinRussia

Thequestionisalwaysaskedhowmuchsurveillance
wereyouunderandhowmuchfreedomwereyou
givenWithintheninecitiesthatwevisitedwewere
givenessentiallycompletefreedomtogoanyplace
thatwechosewithinthosecitiesTherewasnorestric
tionwhatsoeveruponpicturetakingexcepttheland
ingfieldsideofairportsandwewerenotpermitted
totakepicturesfromairplanesinflightOtherthan
thisweallusedourcamerasliberallyIbroughtback
some700KodachromepicturesOthermembersofthe
teamtookalmostasmanysothatintheaggregatewe
hadsome1800to2000picturesthatwetookwhilein
RussiaIassureyouthatIamnotgoingtoshowyouthe
700thatItookbutyouwillgetasamplingofthem

WefoundthatinRussiaallphasesofmedicinein
cludingmedicaleducationpublichealthandmedical
careareundertheMinistryofHealthThe76medical
schoolswhicharecalledinstitutesareallunderthe
MinistryofHealthTheyarenotaffiliatedinanyway
withtheUniversitiesWeweretoldthattheyfound
someyearsagothatitwassodifficulttogetthrough
theadministrativeheirarchyandchainsofcommand
andgetanythingdonethroughtheuniversitystruc
turethattheydecidedthatiftheyweregoingtoreally
makeprogressinthemedicalfieldthattheonlything
todowastopullawayfromtheuniversitiesandpro
videthetraininginseparateinstitutesForthatreason
theytoldustheyhaveorganizedtheirschoolsunder
theMinistryofHealthTheyareturningoutabout
17000physiciansperyear60percentofwhomare
womenThiscomparestolessthan8000graduated
eachyearinthiscountryTheyhave350000physicians
intheSovietUniononephysicianto600peopleas
comparedtoouronephysicianto750peopleinthis
country

Inadditiontothese350000physicianstheyhave
some900000felcherswhoarepeoplewithvarying
amountsofmedicaltrainingusuallylessthanhalfthe
trainingprovidedtophysiciansThesefelchersdofirst
aidworkmedicalworkinruralareasassistaroundthe
hospitalsdomidwiferyandprovideothertypesof
medicalservices

Everyplacethatwewentwefoundanabundance
ofhospitalbedsTheyestimatethattheyhave8hos
pitalbedsperthousandofpopulationInourfiguring
ofhospitalbedneedsinthisStateweuseasabase42
hospitalbedsperthousandofpopulationAgainthey
needmorebedsthanwedobecausetheydonothave
thefacilitiestotakecareofthepatientsinthehomes
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duetotheextremecrowdinginthehomesituations
Asaresulttheirhospitalstayaveragesmorethantwice
aslongasinthiscountry

Wewereinterestedinwhatgoesonintheirmedical
researchwhichisconductedinspecialinstitutesor
ganizedundertheMinistryofHealthThustheyhave
alsowithdrawnthisactivityfromtheuniversitysetting
andnowhavesome320medicalresearchinstitutes
scatteredthroughouttheUnionWevisitedfiveofthese
medicalresearchinstitutesintheMoscowLeningrad
areasThehighestlevelofmedicalresearchpresum
ablyisdonewithintheframeworkoftheAcademy
ofMedicalSciencesoftheUnionThereare26research
institutesunderthisAcademy

Wecouldobtainverylittleandsuperficialinforma
tionregardingthefreedomofinvestigatorstopursue
theirrespectivedesiresinthefieldofmedicalresearch
Certaintymuchofitisalreadyoutlinedforthempar
ticularlybythepresidiumoftheAcademyofMedical
sciencesandtheareastobeinvestigatedareassigned
totherespectiveinstitutesAsanexampleofhowthey
proceedwhenanewproblemcomesalongwewere
advisedbytheDeputyMinisterofHealthwhowasour
hostwhiletherethatwhentheywereconfrontedwith
theproblemofproductionofSalkvaccinetheyimme
diatelyestablishedaseparateinstitutestaffedbydraw
ingtrainedpersonnelfromwhateverdirectionthey
neededtoandsomeofthosescientistsweresenttothis
countrytoworkwithDrSalkandothersweresentto
othercountriesofwesternEuropetogetthelatest
informationontheproductionofthisvaccineAtthe
timeweweretheretheyhadtwoinstitutionssetup
fortheproductionofSalkvaccineTheywerereally
justgettingunderwayandonlyalimitedamountof
vaccinehadbeenproducedupuntilthetimethatwe
werethere

Iamsurethatthoseofyouherewillbeinterested
tohearwhatwereourobservationswithrespectto
mosquitoesandfliesImusttellyouthatIdidnotas
faras1knewhaveasingleinsectbiteallthetimeI
wasinRussiamosquitoorotherwiseWedidfind
houseflieseveryplacewewentincludingtherestau
rantsandhotelsinMoscowitselfandinLeningrad
ParticularlyinthecentralAsianareasthatwevisited
flieswereinextremeabundancetothepointwhere
onememberofourteamsaidhewouldbesogladwhen
hegotbacktothiscountryandbeabletogetaway
fromthesefliesWithhisusualefficiencyDickPeters
providedmewithaspraythatIcouldtakealongfor
justsuchoccasionsFinallyatKuibyshevontheVolga
RiverwhenourroomwasoverrunwithfliesIthought
wellheresachancetoreallydoitandIsprayedthe
roomIthoughtverythoroughlyIgotafewofthe
fliesalrightbutthereimmediatelyfollowedamarked
influxofbeesSowehadthennotonlyfliesbutbees
Somehoworothermytreatmentdidntwork

OurteamwasanexchangemissionTherewerefive
Russianswhocametothiscountrywithinamonthafter
wereturnedTheydidspendsomefiveorsixdayswith
usintheSanFranciscoBayareaandvisitedsome
otherareasofthiscountryIwasinterestedtonotice
inthismorningsExaminerandintheothermorning
papersinanannouncementfromWashingtonthat
arrangementshadbeenconcludednowforsomething
over500expertsfromourrespectivecountriestocon

tinuethistypeofexchangevisitsItlooksasthough
wearenowgettingontheroadtoreallyexchanging
informationwithfellowscientistsfromtheSovietUn
ionThesenewexchangesitissaidwillbeinthevari
ousfieldsofindustryagriculturemedicineartand
writingmoviesmusicandtheatersscienceeducation
andathleticsTourismwillalsobeencouragedAp
parentlyitistoextendoverawideareaoftheinterests
ofpeopleinthiscountryandinRussia
Iwouldsaythatineveryplacewewentandinal

mosteveryoneofthealmostinnumerabletoaststhat
weregivenatthebanquetsanddinnersthatweat
tendedtherewassomereferencemadenotonlybythe
Russianscientistsbutbyourselvestothenecessity
foranacceleratedexchangeofpersonnelandinforma
tionbetweenthecountriesIthinktheonecomment

thatImadethatwasperhapsthemostenthusiastically
receivedwasthatitwasfineforfiveofustocometo
Russiaforfiveofthemtocometothiscountrybut
wehopeditwasjustacatalystjustaharbingerthat
thingswouldreallyopenupandthatperhapswe
wouldnotreallycometounderstandeachotheruntil
literallymillionsofRussianscameoverheretoseeus
andmillionsofourpeoplewenttoRussiatogetac
quaintedwiththemTherewasatremendousinterest
andwefeltsincereinterestonthepartofourmedical
colleaguesinRussiatogetacquaintedwithusandto
gettoknowwhatweweredoingandhowwewere
doingitandtohaveourpeoplecomeandvisitthem
Ihavethoughtsincereturningofsomanyliterally

hundredsofquestionsthatIwonderwhyIdidnotask
aboutthisorthatThenafterallIrecallthatwewere
goingabout18hoursadayforeachofthose27days
Sometimeswegotalittleexhaustedinthecourseof
thisandmaybewecanbeforgivenfornothaving
askedeverythingthatinretrospectwewouldhave
likedtohavefoundoutaboutwhatisgoingonthere
Butnowthatwearetohaveadditonalpeoplegoing
perhapsduringsucceedingmonthsandyearswewill
reallybegintogetthefactualinformationthatweall
wouldliketoknowaboutwhatisgoingonthereBut
nowthatwearetohaveadditionalpeoplegoingper
hapsduringsucceedingmonthsandyearswewill
reallybegintogetthefactualinformationthatweall
wouldliketoknowaboutwhatisgoingonintheSoviet
Union

Theslideswerethenshown

PresPortmanWehavealreadyhadquiteanumber
ofcommentsremarksandconsiderablediscussionper
tainingtoresearchandnowwearetohearfromthe
BureauofVectorControlabouttheirresearchprogram
andsomeoftheworkwhichtheyhavebeencarrying
on

Iwouldalsoliketocalltoyourattentionatthistime
theopportunitytovisittheFieldStationtowhichthis
meetingwilladjournfollowingtheBureausprogram
inthisroom

NowIwouldliketointroducetoyouDickPeters
ChiefoftheBureauofVectorControlCaliforniaState
DepartmentofPublicHealthwhowillpresideover
therestofthisafternoonsprogram

Dick



THEBUREAUOFVECTORCONTROL

RESEARCHPROGRAM

RICHARDFPETERSChief

BureauofVectorControl
CaliforniaStateDepartmentofPublicHealth

Berkeley

INTRODUCTION

ThankyouPresidentBobPortmanThisisanop
portunityIhavebeenlookingforwardtoforsometime
withagreatdegreeoffeelinganddedicationAllof
youIamsurehaveatonetimeoranotherassociated
mewithanunrelentingsupportofresearchSomeun
doubtedlyfeelthatIcarryittoexcessbutdeepdown
insideitismyconvictionthatwearenotgoingtobe
sureaboutthetechnologyneededinmosquitocontrol
untilorunlessweadoptasoundresearchprogramto
obtainorverifyitEssentiallywhateverIhavetriedto
sayordointhepasthasbeenfoundedonthatbelief

TheBureauofVectorControlin1950madeitsstart
inthefieldofresearchonmosquitoesandtheircontrol
incooperationwiththeCMCAanditwasadmittedly
aratherfragmentarystartTheUnitedStatesPublic
HealthServicehadavitalpartinittoohavingfur
nishedthekeymantotheactivityinthepersonofthe
lateDeedCThurmanWeinCaliforniaowealotto
DeedThurmanforhavinggivenusastartinthispro
gramInadditiontothePublicHealthServicewealso
developedafinecooperativeworkingrelationshipwith
theUSDAwhichhascontinuedtoflourishtothisday
withtheirworkersfromCorvallisOregonandOrlando
Florida

Overtheyearswehaveearnestlytriedtoworkout
everypossibleavenueofresearchcooperationwith
everyexistingresourceavailableOneofthemostim
portantofallofcourseistheUniversityofCalifornia
Wehaveeffectivelycollaboratedwiththeresearchstaff
ontheCampusatDavistheCampusatRiversidethe
CampusatUCLAandtheCampusatBerkeley

Wehavealsorecognizedthattheremustbeanerve
centertothemosquitocontrolresearchundertaking
TheBureauResearchFacilityandstaffhaveattempted
ineffecttobeacoordinationpointoperationsbase
andaplaceforinformationexchangeWehavebeen
gratifiedbythetrusttheCMCAhasplacedinusto
undertakethiscoordinatingroleontheresearchneeds
inmosquitocontrol

Wefeelthattheprogramitselfhasgotofftoagood
soundstartIassureyouthatthestaffonthisstage
havegiventhebestyearsoftheirlivestoresearchon
CaliforniamosquitocontrolSomeofthemareactually
stillworkingonabasisofextremeuncertaintybecause
theirsalariesdependonaverytenuousanduncertain
questionwillthelegislaturerenewsubventionnext
year

OvertwentyyearsagoProfessorHermswhomwe
affectionatelyregardasthefatherofCaliforniamos
quitocontroltaughtmewhatIunderstandtobethe
ecologicalattitudeoroutlooktowardresearchItis
expressedinhisownwordsknowwelltheinsect
Withoutanecologicalattitudearesearchprogram
suchastheBureauofVectorControlisundertaking
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againstmosquitoeswouldIbelievefallflatonitsface
induecourseoftimeItisinevitablethatpressures
willbeexertedonanytypeofappliedresearchpro
gramtoproduceresultsTheseresultscannotcome
aboutunlessfirstafoundationisbuiltwithcontinuing
considerationgiventowhatconstituteslogicalchronol
ogyinthescheduleofresearchtobeundertakenWe
havetriedtoutilizethisecologicalprincipletodofirst
thingsfirstinotherwordswhenyoubuildahouse
youbuildafoundationfirstwhenyoubuildaboat
youlayakeelfirsttheneverybuildingblockaddedto
afirmresearchfoundationenhancestheprospectof
eachdevelopmentbeingmeaningful

InawaytheresearchprogramwhichtheBureau
hasstartedmightbecomparedwithanicebergWe
havethusfarhadtobuildseveneighthsofourprogram
belowthesurfaceTheoneeighthrepresentingusable
resultswillIamcertainleadtoothersignificantin
formationbeingbroughtintoevidenceinthefuture

IttakestimetobuildasoundfoundationWedonot
inanywayregrethavingtakenanevolutionarycourse
inthisprogramInthelongrunwethinkitwillpay
offOurentireresearchprogramhasbeenidentified
withthisecologicconceptIfthisconceptiswrong
thenIadmittohavingblunderedbutitwillhavetobe
provedwrongbecausetomeitisalogicalandscien
tificcourse

Eversincetheresearchprogrambeganwehavehad
todecidecarefullyonthescopeofefforttobeunder
takenbecauseoflimitedfundsavailableItwasagreed
earlythatwehavethreemajormosquitospeciesin
Californiaallofwhicharerespondingtotheartificial
changestakingplacearoundusineverydirectionThe
threemosquitoeswhicharethustheprimaryobjectof
ourresearchareandIamnotgoingtosurpriseany
oneCulextarsalisAnophelesfreeborniandAedes
nigromaculisthevectorofencephalitisthevectorof
malariaandthevectorofmisery

Wechosewhatwecallthreehorizontalareasofen
deavorandthreeverticalareasofendeavorThehori
zontalareaspertaintothefollowinggeneralizedsub
jects
1Toxicologystudiesarevitalparticularlyinthe

faceofmosquitoresistancetoinsecticidesin
ordertomeetexistingurgentcontrolsituations
Consequentlywehaveatoxicologyproject
headedbyLarryLewallen

2Wealsorecognizeanareaofresearchneednot
yetfullyexploredthatofexaminingtheegg
stageofthemosquitoasapotentialavenueof
bringingnewcontrolmethodologyintobeing
Throughresearchonthemosquitoeggitis
hopedthatDrJudsonandMissRosaywillbe
successfulinfindingawaytodealwithmos
quitodevelopmentbeforeeggsbecomemosqui
toes

TheotherhorizontalactivityheadedbyEd
Loomiswefeeltobeinescapableithitsus
ateveryturnisthemattterofmosquitopopu
lationmeasurementWemustbeabletoobtain
objectivemeasurementofmosquitoessince
eveninourendeavorseverypieceofresearch
hastobefoundeduponthiskindofprecision

Itisthusourconvictionatthistimethatthesethree
areasofhorizontalactivityarethemostvitalelements
ofacontinuedresarchprogram
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Inlookingattheimportantmosquitohabitatsitap
pearedobviousthattherearethreemajorcategories
deservingstudythesewecalltheverticalprojectsAll
threeareartificialhabitatsthemostimportantofthose
producedbyirrigation
1Firstandforemostistheintermittentflooding

habitattypifiedbytheirrigatedpastureDick
HusbandssucceededDeedThurmanasproject
leaderfortheirrigatedpastureorintermittent
floodinghabitatprojectDickhasmadecon
tinuoussystematicobservationssince1951try
ingtoreasonoutthecausativeinfluencesupon
mosquitoproductionintheirrigatedpasture
habitat

2Alsounderstudyisthatkindofhabitatcharac
terizedbycontinuousfloodingexemplifiedby
ricefieldslogpondsoroxidationpondsinsewer
farmswherewatermaintainedatarelatively
constantlevelproducesmosquitoesTherice
fieldhasbeenthehabitatstudiedmostandDr
Gerhardthasbeengivenresponsibilitytoen
gageinintensiveresearchtowardworkingout
thecontroltechnologyindicated
IntheremainingcategoryDrMarkoshasbeen
assignedtoresearchontheirrigatedrowcrop
habitats

Iamabouttocallontheresearchstaffnowtogive
youabriefreviewofwhattheyhavebeenundertaking
withintheirrespectiveprojectsAftertheyhavecom
pletedtheirpresentationswhicharegoingtobeneces
sarilybriefwehavemadearrangementsforaconvoy
totakeyouallouttovisitourresearchfacilityWewant
youtoseewhatwearedoingandwhatwehaveto
workwithWewantyoutobeawareofthefactssince
youaretheoneswhowillbenefitinagreaterorlesser
wayasthecasemaybebytheextentorlimitations
oftheresearcheffortthatisundertakenWehopethe
experienceofseeingthisprogramwillbeaninterest
ingoneandwearegoingtodoourbestoutthereto
reinforcewithvisualaidsanddemonstrationsthe
ratherbriefpresentationthateachoftheprojectlead
ersisabletogiveatthistime
IwillwarnthestaffnowthatasmuchasIdislike

theroleIwillbeanautocratinconductingthepanel
Atfouroclockthispaneldiscussionwillbeoverand
weareallgoingbyautomobiletovisittheresearch
facility

NowIwillcallonDrMarkoswhowilldiscussre
centworkundertakeninconjunctionwiththehabitat
characterizedbyrowcropirrigation

3

STUDYOFMOSQUITOESORIGINATING
FROMIRRIGATEDROWCROP

HABITATS

BASILGMARKOSPhD

Themosquitoesassociatedwithrowcropirrigations
adistinctandsignificanthabitathavebeenunder
studyintheSanJoaquinValleyCentralCalifornia

SeniorVectorControlSpecialistStateDepartmentofPublic
HealthBureauofVectorControl

since1955Sincecottoncornandvariousotherrow
cropsoccupyasubstantialpercentageoftheannual
irrigatedacreageeffortshavebeendirectedtoward
documentingconditionsofmosquitoproductionpre
liminarytoevaluationanddevelopmentofcontrol
measures

Thethreeareasunderstudyfrom1955to1957in
clusiveweresituatedinthreecountieswhicharerated
secondthirdandfourthinacreageofcottonunder
cultivationinCalifornia

TheresultsofthestudyconductedinWestFresno
CountyhavebeenpublishedProc Papers24thAnn
ConfCalifMosquitoControlAssnJuly1956pp
3947andworkisprogressingonsummationofdata
collectedinTulareandKingsCountiesThereforethis
presentationwillonlyverybrieflydealwithseveralin
terestingobservationsconcerningthethreestudyareas
Detailedaspectsofthelattertwostudieswillbepre
sentedinpaperstobepublishedinthenearfuture
Irrigation

Itwascommonpracticeyearsago priorto1940
togivecottonfieldsaheavyirrigationbeforeplanting
followedbyonlythreeorfourirrigationsduringthe
growingseasonApproximately20to30inchesofir
rigationwaterwereusedthenduringtheentireseason

ObservationsinWestFresnoCountyrevealedatotal
of81irrigationperiodsfor12cottonfieldsfiveof
whichwerecharacterizedbysandysoilandsevenby
claysoilsThegreatestnumberofirrigationsoccurred
duringJuneJulyandAugustIrrigationperiodsranged
fromthreeintheFranchinicottonfieldtoasmanyas
11intheGentryBfieldwhichwascharacterizedby
sandysoilThesourceofwaterinthisstudyareawas
fromdeepwells

InTulareCountyatotalof98irrigationperiodswas
observedfor10cottonfieldsHeretoothegreatest
numberoftheirrigationperiodsoccurredduringJune
JulyandAugustItisofinteresttonotethatduring
themonthofAugustatotalof42irrigationperiodswas
observedforthe10fieldsunderstudyThenumberof
irrigationperiodsfortheseasonrangedfromsevenin
theFoxcottonfieldtoasmanyas12intheStadden
fieldBothwellwaterandditchwaterwereusedto
irrigatecottonfieldsinthisstudyarea

InKingsCountyatotalof50irrigationperiodswere
observedforfourcottonfieldsandsevencornfields
Thegreatestnumberofirrigationsoccurredduring
themonthsofJuneJulyandAugustThenumberof
irrigationperiodsrangedfromfiveintheFalcocotton
fieldtoeightintheParsonscottonfieldandAvilacorn
fieldrespectivelyInthisstudyareawellwaterwas
usedtoalargeextentbutafewranchersusedditch
watertoirrigatetheirrespectivefields
SpeciesofMosquitoes

Thefollowingspeciesofmosquitoeshavebeentaken
fromthefieldsunderstudyCulisetainornataWillis
ton AedesnigromaculisLudlowAedesmelanimon
DyarGulextarsalisCoquillettandAnophelesfreeborni
AitkenCtarsaliswasthedominantspeciesinallof
theareasunderstudy

Identificationofadultspecimenstakeninboxes
restingstationsplacedincottonandcornfieldshas

notbeencompletedatthiswriting
RetentionofWater

InWestFresnoCountycottonfieldsretainedwater
from315dayswhileinKingsCountytherangewas



from242daysThisproblemwasmoreprevalentin
TulareCountywhereseveralcottonfieldsretained
waterformanydaysduetomorefrequentirrigations
TheSerpafieldheldwaterfrom527daysCooperNo
280acres956daysTurkfield732daysCooper
No2160acres659daysandtheBaileyfield420
days

Itisapparentfromtheabovethatmanycottonfields
werefrequentlyirrigatedinspiteofthefactthatsev
eralcontainedextensiveareasofstandingwateratthe
tailendsectionwithinthefield

Duringthelatterpartoftheseasonirrigationlat
eralsinWestFresnoCountyretainedwaterfrom526
daysInTulareCountytherangewasfrom5132days
andinKingsCountyfrom341days

IndrainageareasinWestFresnoCountytherange
wasfrom638daysinTulareCountyfrom661days
andinKingsCounty724days

MosquitoProduction
InWestFresnoCountywhere12cottonfieldswere

studiedandwherewerecorded81irrigationperiods
weobservedjust14actualmosquitoproduction
sourcesOfthesesourcesfivewereincottonfields
fiveinirrigationlateralstwoindrainageareasand
oneeachinpotholesandoverflowareas

ThelowestnumberwasobservedinKingsCounty
wherewerecorded50irrigationperiodsfor11fields
Fromatotalof11fieldsfourcottonfieldsandseven

cornfieldsweobservedonlynineactualmosquito
productionsourcesOfthesesourcessixwereincot
tonandcornfieldstwoinirrigationlateralsandone
inadrainageditchAllpotentialmosquitoproduction
sourcesinthisstudyareaweresprayedbypersonnel
oftheKingsMosquitoAbatementDistrictItisofin
teresttopointoutthatatleastonehalfoftheseso
calledmosquitoproductionsourceswouldnothave
producedmosquitoesbecausethewaterdisappeared
beforethemosquitoescouldhavecompletedtheir
aquaticdevelopmentBecauseoftheproximityofresi
dentialareasitwasdecidedtospraytheseareas

Thelargestnumberofproductionsourceswereob
servedinTulareCountywhere98irrigationperiods
wereobservedfor10cottonfieldsAsnotedpreviously
duringthemonthofAugustaloneatotalof42irriga
tionperiodswasobservedforthesefieldsTherefore
itisnotsurprisingthat110actualmosquitoproduction
sourceswererecordedfromthisstudyareaofwhich
60wereincottonfields17inirrigationlaterials15in
drainageareaseightinseepageareasfiveinrunoff
waterfourindrainageditchesandoneinsumpholes
Duringthelatterpartoftheseasononefieldcon
tained10separateprolificmosquitoproductionsources
asaresultofjustoneirrigationperiod

Asaresultoftheseintensiveirrigationsweobserved
areaswithinanirrigatedcottonfieldenvironmentthat
wereproductiveofheavydensitiesofAedesCulexand
Anophelesmosquitoes

TherewerefieldsinTulareCountywhichbecause
ofjudicioususeofwaterandapplicationofgoodirriga
tionpracticesproducednomosquitoproblemMostof
thefieldsinWestFresnoandKingsCountieswere
alsointhiscategory

InWestFresnoandKingsCountiesthemosquito
productionsourcesinvolvedsmallareasandcouldhe
consideredminorproblemswhileinTulareCounty
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thesesourceswereextensiveandwereconsideredma
jorproblemareas

MrPetersWenowshiftfromtheirrigatedrowcrop
habitattotheintermittentfloodinghabitatDickHus
bandshasbeenoutinpasturessolongandoftenthat
IamsureheisvirtuallypasturizedDickwillyou
takeoverfromhere

THESTUDYOFMOSQUITOHABITATSTHAT
RESULTFROMINTERMITTENT

FLOODINGIRRIGATION

RICHARDCHUSBANDS

Thehabitatwhichisrepresentedbytheprojecttitle
IntermittentFloodingIrrigationischaracteristically
associatedwithirrigatedpasturesandalfalfaIn
Californiathesehabitatcropsutilizeapproximately
1500000acresoflandMuchofthisirrigatedlandlies
intheCentralValleyofCaliforniawhereclimatesoil
andwaterprovidefavorableconditionsforthedevelop
mentofAedesnigromaculisLudlowandCulextar
salisCoquillettAlthoughotherspeciesofmosquitoes
suchasAedesdorsalisMeigenandAedesmelani
monDyararealsoassociatedwiththesecropsthis
projecthaslimiteditsstudytofactorsinfluencingthe
primarypestmosquitoAnigromaculisandvectormos
quitoCtarsalisInthisenvironmentthesetwospecies
outweighallothersinrelativeimportanceinsofaras
theircontrolandpublichealthsignificanceiscon
cerned

Studieswhichwereformallyinitiatedin1950toex
aminethishabitatindetailhaveprogressedthrough
severalphasesofdevelopmentThefirstphasewas
primarilyastudyoffundamentalbiologicalanden
vironmentalfactorsandrelationshipswhichwereas
sociatedwithmosquitoproductionThisincluded
studiessuchasmethodsofadultmosquitoevaluation
andthedispersalhabitsofAnigromaculis1

By1952theprojecthadgainedsufficientinforma
tionandexperiencetoconcentrateonproblemsofspe
cialimportanceAmongthesewasastudyofpasture
deteriorationoraginganditsinfluenceonmosquito
productionItwasearlyrecognizedthatthepasture
abioticenvironmentchangedconstantlyandprovided
adifferentsetofconditionsformosquitoproduction
duringtheseasonandfromyeartoyearTheresults
ofthisstudyshowedthatthedeteriorationofpastures
wouldincreasetheproductionofCulextarsalisaswell
asresultinchangesintheabundanceofAedesnigro
maculisAtthesametimeitwasshownthattheaging
processwouldincreasepondingareasandthecostof
mosquitocontrol2

In1954acooperativeprojectwasinitiatedwiththe
UnitedStatesDepartmentofAgricultureSoiland
WaterConservationResearchBranchtostudythere
lationshipbetweenirrigationpracticesandmosquito
productionThiswasconcludedin1956afterthree

SeniorVectorControlSpecialstBureauofVectorControl
CaliforniaStateDepartmentofPublicHealth



62

yearsofeffortSomeoftheresultsofthisstudyhave
beenpublished34

In1957inadditiontothecontinuationoffunda
mentalstudiesademonstrationprojectwasestablished
inTulareCountyincooperationwiththeDeltaMos
quitoAbatementDistrictThisareawasselectedpri
marilybecauseitwasadjacenttotheresearchfacility
andbecausethisdistricthasmaintainedextensiverec
ordsforseveralyearsonsourcesofmosquitoesinpas
turesThisstudyisinitsinfancyandisatrialopera
tionThefuturewilldetermineitsfeasibility

Duringthevariousstagesinthedevelopmentofthis
projectitwasnecessarytodeterminewhichinvestiga
tionalactivitieswouldprovidethemosttangiblere
sultsAnobjectiveofthisprojectwastoseekmeansof
improvingmosquitocontroloperationsthroughapplied
resultsofresearchInordertodothistheintermittent
floodingirrigationmosquitoinvestigationsprogram
wasdividedintofourmaincategoriesofoperation
Firsttoprovidebiologicalandenvironmentalinforma
tionwhichwouldimprovetheefficiencyofchemical
controlorwouldprovideinformationtotheresearch
toxicologisttohelptailororselectchemicalssuitable
tothetypesofproblemsencounteredinthefieldIn
additionthiswouldhelptobridgethegapbetween
thelaboratorytestthefieldtrialandthepracticaluse
ofinsecticidesSecondtoprovideinformationwhich
wouldaidimproveorsuggestmethodsofmosquito
sourcereductionThirdtodevelopspecialprojectsor
specialstudieswhichwarrantadditionalresearchGen
erallythesestudieswouldbeofadevelopmentalna
turewhichcouldbeeventuallyfarmedouttograduate
studentsorinterestedindividualsorthroughagents
orothermethodscouldbedevelopedintonewand
separateprojectsAndfourthtodevelopdemonstration
projectsorprojectsthatwouldshowhowresearchin
formationcouldbeappliedtoamosquitocontrolpro
gramortechnicaloperationThesedemonstrations
couldbedevelopedafterafoundationofbasicinforma
tionhadbeenaccumulated

Oneofthebestmeansofexemplifyingthesignifi
canceandapplicationofresearchinformationobtained
fromoperationalresearchisthroughspecificexamples
Theseexamplesshouldpointoutrelationshipsbetween
researchfindingsandmosquitocontroloperationsTo
dothisfourexampleswereselectedfordiscussion

Thedetailsofthesefourexampleswillbepublished
atalaterdateThesubjectscoveredwere

1ControlTimingTherelativeratesofdevelop
mentofAedesnigromaculisandCulextarsalis
werecomparedItwasshownthatthetreatment
ofpondsinirrigatedpasturesforAnigromaculis
couldresultinthefailuretocontrolCtarsalis
duetocontroltiming

2IrrigationEfficiencyandMosquitoProduction
Interestingrelationshipsbetweenwatermanage
mentandsourcereductionwerepointedoutThe
controlofCulextarsalisbyanimprovementin
irrigationefficiencywassuggestedDetailswill
befoundinthethirdprogressreportontherela
tionshipbetweenirrigationefficiencyandmos
quitoproduction

3SeasonalChangesinIntakeRatesTheresultsof
alimitednumberofstudiesinpasturewithfine
texturedsoilandhardpanshowedthatintake
rateswerereducedbytheendofanirrigation

seasontoonefourthoftheinitialvalueTheo

reticallythiscanleadtotheincreasedduration
ofpondingandmosquitoproductionastheseason
progressesThisalsoimpliesthatnonproductive
fieldscanbecomeproductivebothinnumbers
andkindsofspeciesproduced

4DurationofPondingafterIrrigationThead
vanceandrecessionofwaterasitoccursindif

ferentpartsoffieldscandeterminethestageof
mosquitodevelopmentineachareaThecareful
measurementofwatermovementduringirriga
tionandpondingshowsthatheavymosquito
productioncanoccurinunsuspectedareasCas
ualinspectionofafieldwillnotrevealthisin
formationTheinspectionormappingoffields
todetermineareasrequiringtreatmentorforthe
timingofcontroloperationsshouldtakethead
vanceandrecessionfactorintoconsiderationIn

additionthedurationofpondsdeterminesthe
presenceorabsenceofCulextarsalisproduction

Muchofthematerialmentionedinthisbriefreview

requiresfurtherdevelopmentandrefinementAcon
tinuingresearchprogramwilleventuallyperformthis
neededoperationTheprojectonintermittentflooding
irrigationhabitatsisdesignedtoprovideafoundation
forthattask
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MrPetersWenowcometothecontinuousflooding
problemagainstwhichDrGerhardthasbeenpitting
hisbrainsforthepastfouryearsDickGerhardtyou
arenext

PERMANENTLYFLOODEDMOSQUITO
HABITATS

RICHARDWGERHARDTPhD

Abstract

Permanentwithregardtofreshwaterisatbesta
relativetermInthepresentconnectiontheclassifica
tionmaybebasedonvegetationwaterwhichremains
inplacelongenoughtodevelopacharacteristicaquatic
vegetationmaybeconsideredpermanentwhilewater
1SeniorVectorControlSpecialistStateDepartmentofPublic

HealthBureauofVectorControl



whichdoesnotremainlongenoughtoresultinmodi
ficationofvegetationistransient

Themodificationofvegetationgenerallyresultsfrom
thedevelopmentofanaerobicchemicallyreducing
conditionsinthewaterloggedsoilofthehabitat

Permanentenvironmentswhichproducemosquitoes
includericefieldssewageoxidationpondslogponds
marshesandswamps

TheimportantCaliforniamosquitoesassociatedwith
permanentwaterincludeAnophelesfreeborniA
punctipennisAfranciscanusCulextarsalisCery
throthoraxCpipiensCquinquefasciatusCstigma
tosomaCulisetaincidensCinornataAedessquami
gerandAdorsalisOfthesespeciesCulextarsalisis
currentlythemostimportantmosquitoinCalifornia

Thetemperatureofpermanentshallowwatermay
exceedtheambientairtemperatureandvarieswidely
eachday

Watermovementisvariablebutusuallyminimal
Oxygenisusuallysuperabundantinshallowwater

butmaybeabsentinspecialsituationssuchassewage
ponds

Carbondioxideisusuallypresentonlyashalfbound
orfullyboundcarbonates

Othergaseswhichmaybedissolvedinthewater
includeammoniahydrogensulfidemethanehydro
genandnitrousoxide

Asfarasisknownmosquitolarvaeareunaffected
bythesegasesastheyareusuallyfound

Sodiumchloridecalciumcarbonatemagnesiumsul
fateandsilicondioxidearecommondissolvedsolids
alongwithtracesofironmanganesepotassiumand
sulfur

Organiccompoundsfoundinshallowpermanent
waterincludepolypeptidesandaminescarbohy
dratesfatsandfatacids

pHvaluesrangingthefullscalehavebeenrecorded
innaturalwaterCommonlyobservedvaluesrange
frompH40to110

Intypicalshallowwaterenvironmentsphysico
chemicalconditionsvarydailyDissolvedgasespH
hardnessandotherattributesshowregularcyclicvaria
tions

Bacteriaarethedominantlifeformofshallowaqua
tichabitatsAnaerobictypesarecharacteristicofthe
waterloggedsoilswhilethesoilwaterinterfaceandthe
watercontainincalculablenumbersofoxidativebac
teriaThemetabolicprocessesofbacteriacontrolthe
trophicrelationshipsoftheseenvironments

Hundredsofspeciesofalgaearecommonlyencoun
teredinshallowpermanentwaterSomeoftheMyxo
phyceaeexcretemetaboliteswhichinfluenceotheror
ganismsoftheenvironmentTheirmetabolisminflu
encestheenvironmentnearlyasmuchasthatofbac
teria

Protozoaandfungiarefoundinpermanentwater
buttheirimportanceisnotunderstood

Aquaticplantsaredependableindicatorsofsoiland
waterconditionsFewareknowntoinfluencedirectly
mosquitobreedinginspecialsituations

Theinfluenceofhigheranimalsonshallowwater
environmentsispoorlyunderstoodpredaceousani
malsmaybeimportantindepletingmosquitopopula
tionsunderspecialcircumstances

MrPetersThankyouDickAsyounoticethere
searchstaffisntwantingforwords

THEBUREAUOFVECTORCONTROLS

MOSQUITOOVASTUDY

CHARLESLJunsoNPhD
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WenowmoveintothefirstareawhichIreferred
toasahorizontalprojectWehopetherewillcome
fromtheactivitiesbeingconductedbyDrJudson
andMissRosaysomethingnewofapplicationacross
theboardofmosquitocontrolYesevenapplicableto
andincludingthecoastalcountiesandSouthernCali
forniaDrJudsonyourenext

Underlyingthewholeprogramofthedevelopment
ofcontroltechniquesaimedatthemosquitoeggisthe
knowledgethattheeggrepresentsaverycomplexstage
inthelifecycleoftheorganismWhentheeggislaid
itconsistsofundifferentiatedyolkandthemaleand
femalegermcellnucleienclosedwithinanincom
pletelydevelopedshellWithinanhouroflayingthe
outerportionsoftheshellhaveundergoneextensive
changesandwithin24hourstheshellhasbecome
waterproofedWithintwotothreedaysinCulextar
salisandfivetosixdaysinAedesnigromaculisallof
thegrowthanddevelopmentchangeshaveoccurred
whichgiverisetoanindividualcapableofindependent
existence

Becauseofthecomplexityoftheseprocessesinthe
eggthereisagoodprobabilitythatoneormoreof
thesevitalprocessescanbeinterruptedresultingin
thedeathoftheorganismorinotherwordscontrol
Ourchancesofattainingthiscontrolaremadeeven
betterwhentheneedforwaterbytheaquaticstages
andourabilitytomanipulatewaterarekeptinmind
Becauseofthiscriticalrelationadelayintherateof
oneoftheseprocessesratherthanitscompletestop
pagecouldeffectcontrolinmanyinstances

Neworimprovedcontroltechniquescouldresult
fromtheovicidalapproachForexamplewatermight
beusedasthecarrierforamaterialwhichwouldaf
fecttheeggThiswouldeliminatemuchoftheneed
forsprayoperationsaswellasopenupmanyareas
presentlyinaccessibletocontroloperationsInterfer
encewithnormaldevelopmentoftheeggshellwould
maketheembryosusceptibletoadverseenvironmental
conditionsortoinsecticidesPerhapsthegreatestbene
fittobederivedfromanovicidewouldbeitshighde
greeofspecificityIncontrasttomaterialsaffectinga
widevarietyofanimalsacompoundspecificagainsta
processalmostwhollyrestrictedtomosquitoeggssuch
asshellmaturationconditioningorhatchingwould
allowmorewidespreaduseofthismaterialwhileavoid
ingthedangeroftoxicitytootheranimals

Emphasishasbeenplacedontheuseofchemicals
astheagentaffectingthemosquitoeggandchemicals
dooffergreatpotentialinthisrespectWearehow
everinterestedinanyfactorwhichwillgiveuscon
trolWehaveforinstancefoundcertainfungiwhich
destroymosquitoeggsinthelaboratoryFieldcondi
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tionsrarelyprovidetheenvironmentneededforthis
fungalactionunfortunatelybutitneverthelessgives
usacluetothesusceptibilityoftheeggSamplesof
apparentlydiseasedlarvaeofbothCtarsalisandA
nigromaculishavebeensubmittedtotheInsectPath
ologyLaboratoryUniversityofCaliforniaBerkeley
againunfortunatelywithnegativeresultsThislast
examplewhileoutsidethestrictlimitsoftheeggstudy
indicatesthetypeofphenomenawhichcomeupduring
ourstudiesandwhichareevaluatedfortheirpossible
valuetomosquitocontrol

Keepinginmindourneedformoreandbettercon
troltechniquesthreephasesoftheeggstagehavebeen
selectedasofferingthegreatestpossibilityforthede
velopmentofthesetechniquesThesephasesare1
maturationoftheeggshellwhichoccursduringthe
first24hoursfollowingoviposition2conditioning
oftheembryoforhatchingand3thestimulusfor
theprocessofhatchingthusweareconcentratingon
thefirstandthelastphasesoftheeggstage

Becauseofitspropertiestheshellprotectstheem
byrofromnaturalenvironmentaladversitiessuchas
dryingorattackbymicroorganismsandfromman
madeadversitiesintheformofinsecticidesAtthe

sametimeitprovidesanoptimalenvironmentforthe
developmentoftheembryoIncontrastatthetime
ofhatchingtheshellprovidesormightbemadeto
provideanobstaclebetweentheembryoandtheen
vironmentitmusthaveinordertosurviveWhatthen

arethesespecialpropertiesoftheeggshellandmore
importantwhatcanwedoaboutthem

Atthetimetheeggislaidthechorionwhichispro
ducedbythefemalesovaryissoftandwhiterather
thanhardandblackasweusuallyseeitTheprocess
oftanningisresponsibleforthesechangesincolor
andhardnessandrequiresthehourorsoimmediately
followingovipositionTwoadditionallayersthewax
layerandthevitellinemembranearesoonaddedto
thechorionTheseareproducedbythedevelopingem
bryoandgraduallyappearduringthe16to24hours
followingdepositionoftheegg

Thewaxcomponentfunctionsinpreventingwater
lossbytheembryoandbothlayersprobablyfunction
asbarrierstotheentryofvariousmoleculessuchas
insecticidesIfthisimpermeablepropertycouldbe
preventedtheembryowouldbeliabletodestruction
throughbothnaturalandmanmadefactorsBecause
toothechorionistheouterlayeroftheeggitisread
ilyaccessibletosomedisruptiveinfluenceandwecan
avoidtheformidableproblemofpenetratingitinor
dertoreachaninternalsiteofaction

Becausetheprocessoftanningresultsinextensive
alterationofthechemicalandphysicalpropertiesof
thechoriontheidentificationofthestepscomprising
thetanningprocessisimportantWehavefoundthat
tanningofanisolatedeggshellwhichwillnotundergo
spontaneoustanningcanbesimulatedbyplacingthe
shellinthechemical34dihydroxyphenylalanine
Knowledgeofthenatureofthetanningagentits
sourcethepossibleroleofenzymesinitsformation
anditsreactionwiththeproteinofthechorionmight
allowustodevisemethodsforinterruptingthetanning
processandhencedestroyingtheeggs

Thesecondphaseofourstudyisthatofcondition
ingConditioningistheprocessbywhicheggsofspe
ciesoccupyingareaswhichareintermittentlyflooded

arereadiedtohatchwhensuitablystimulatedBy
manipulationoftheenvironmentinthelaboratory
groupsofeggscanbeproducedwhichwillshowcom
pletehatch conditionedeggs orwhichwillshow
littleornohatch unconditionedeggsonflooding
Thehumidityoftheenvironmenttheexposureofthe
eggstoairandtemperatureareapparentlyinvolved
intheconditioningprocessOurproblemistodeter
minetherelativeimportanceofthesefactorshowthey
influencetheeggandhowthisinformationcanbeap
pliedtocontroloperationsThatconditioninghasa
realeffectonmosquitoembryosisindicatedbysome
preliminaryexperimentswehavemadeTheembryo
ofanunconditionednonhatchingeggcanberemoved
fromtheshellwithoutinjurybutthisembryoshows
onlyfeeblemuscularmovementsfailstorisetothe
watersurfaceandsoondiesTheseresultsindicate
thatconditioninghasmoretodothanonlyreadying
theembryotoescapefromtheshellbutalsoprepares
itforitsindependentexistencefollowinghatching

AcooperativestudyisbeingdevelopedwithFresno
StateCollegeinwhichconditionedandnoncondi
tionedembryoswillbecomparedhistologicallyThe
existenceofdifferencesbetweenthesetwoclassesof

embryoswillpossiblygiveusaclueastotheprocesses
involvedPhysiologicalandbiochemicaldifferencesbe
tweenthesetwoclassesofembryoswillalsobestudied

Knowledgeofthesedifferencesandthefactorsre
sponsibleforthemwillpossiblyallowcontrolledhatch
ingbymeansofenvironmentalmanipulationThis
abilitytocontrolhatchingcouldbeusedtoprevent
allhatchingortobringabouthatchingatpredeter
minedtimesThiswouldfacilitatechemicalcontrol

operationsorcouldbeusedtobringabouthatching
inanenvironmentdesignedtobeunsuitablebymeans
ofwatermanipulation

Hatchingwhichisthethirdphaseofourstudies
consistsoftwoaspectsthestimuluswhichinitiates
thehatchingprocessandtheactualmechanismby
whichtheembryoescapesfromtheshellWorkdone
byseveralinvestigatorshasindicatedthatareduced
oxygencontentofthefloodingmediumistheeffective
stimulusforhatchinginseveralspeciesofAedesOur
workwithAnigromaculishoweverhasnotbeenso
clearcutReducingtheoxygentensionofwaterdoes
bringabouthatchingofAnigromaculisonoccasion
butourresultshavenotbeenconsistentandotherun
knownfactorsseemeffectiveattimesSincecondition

ingisimportantininfluencinghatchingthisvariability
mightbeduetoourconditioningproceduresWeare
currentlyattemptngtostandardizeourproceduresto
eliminatethisvariabilityThiswillallowustodefine
thehatchingstimulusmoreaccuratelyandtodeter
minetheactionofthisstimulusontheembryowiththe
ultimatepossibilityofcontrollinghatching

Thesecondphaseofthehatchingprocessthatby
whichtheembryoactuallyescapesfromtheshellis
alsobeingstudiedShellrupturemightbecausedby
internalpressureresultingfromembryonicactivityin
ducedbythehatchingstimulusAnunderstandingof
thisactivityandthenatureoftheforcescouldaidin
thedevelopmentofnewcontroltechniquesIfwater
wereingestedbytheembryopriortoshellrupture
thisaidinginthegenerationofaninternalpressure

changesintheimpermeablepropertiesoftheshellwill
havetooccurShouldthisoccurknowledgeofthe



processmightallowthesechangestobeinducedat
timeswhentheenvironmentisunfavorableforsurvival
ofthelarvaeIfshellruptureisdueinpartatleastto
thephysicalpropertiesoftheshellaloneieabsorp
tionofwaterwithresultantstress knowledgegained
fromourstudiesofthechemistryoftanningmightbe
usedtomodifytheshellinsuchawayastoprevent
shellrupture

Itishopedthatthisbriefdiscussionwillprovidean
insightintotheBureauofVectorControlsresearch
programonthemosquitoeggwhywefeelthesestudies
tobeofvalueandtowhatwecanreasonablyhopeto
gaininthewayofneworimprovedcontroltechniques
asaresultofthesestudies

MrPetersThankyouCharlieHehadonlyeight
typewrittenpagesmorethathemighthavegivenyou

WenowmovetoMrMeasurementEdLoomisEd
becameidentifiedwiththisparticularactivityafterwe
wereallshookupbytheencephalitisexperienceof
1952AssuggestedbeforeyouwillfindthatwhatEd
hastopresentisofbroadapplication

MOSQUITOPOPULATIONMEASUREMENT
STUDIES

EDMONDCLOOMIS

BureauofVectorControl
CaliforniaStateDepartmentofPublicHealth

Mosquitopopulationevaluationhasbeenthechief
activityoftheVectorMeasurementUnitsinceitsfor
mationin1955Duringthesetwoandonehalfyears
theUnithasbeenconcernedwiththreespecificobjec
tives1toevaluatecurrentlyrecognizedmosquito
populationmeasurementmethodstherefromtode
velopnewtechniquesandequipmentforobtaininga
moreaccurateappraisalofmosquitocontrolandto
providemorereliablesamplingtechniquesforusein
mosquitoecologystudies2toassistinestablishing
aspartoftheStatewideencephalitissurveillancepro
gramastandardmethodofmeasuringandreporting
mosquitopopulationswithattentionfocusedprimarily
onCulextarsalisand3tocollectmosquitoesinfour
representativestudyareasoftheCentralValleyforthe
purposeofdeterminingencephalitisviruslevelsThe
needforincreasedefforttowardtheseobjectivesbe
cameclearasaresultoftheCaliforniaencephalitis
epidemicin1952

AstandardizedadultCtarsalismeasurementpro
gramhasnowbeeninoperationforfiveyearsThisac
tivityhasbeensponsoredbyCaliforniaMosquitoCon
trolAgenciesincooperationwiththeBureauofVector
ControlWeeklyreportsofmosquitoescollectedby
AmericanModellighttrapsaresubmittedfromMarch
throughOctoberThisactivitywasexpandedin1955
toincludedataontheoccurrenceanddensityofimma
tureCtarsalispopulationsThissupplementaryinfor
mationhasbeensubmittedweeklybythecontrolagen
ciesforafourmonthperiodMarchthroughJuneData
areobtainedfromsamplingatfixedlarvalstationsand
fromsectionsurveyinspections
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Standardizationofcollectiontechniquesandreport
ingproceduresamongthe40participatingagencieshas
requiredfrequentconsultationbetweenpersonnelof
localandStateagenciesItwasalsorecognizedatthe
outsetthatcertainstudieswerenecessaryinorderto
improveoursamplingtechniquesequipmentandpro
ceduresResultsfromsomeofthesestudiesincluding
completedprojectspreparedforpublicationandthose
inprogresscanbecitedhere

1Anevaluationoflighttrapcollectiondatashowed
thatfourtrapnightsperweekprovidedmosquito
populationindiceswhichwereasreliableasthose
obtainedfromrunningthetrapseverynight
Loomis1956

2LighttrapstudiesindicatedthatforCtarsalis
afourhourcollectionperiod7pmto11pm
wasassatisfactoryasa12hourcollectionperiod
7pmto7amfordeterminingpopulation
trendsThesefourhoursincludetheperiodof
maximumbitingactivityforthisspeciesUnfor
tunatelyitisduringthistimethatthegreatest
numberofothernightflyinginsectsarealsocol
lectedthereforetheamountofworkrequired
toprocesstrapmaterialisnotgreatlyreduced

3Thestudyoflighttrapairdisplacementhas
shownthatrecordsfromtrapsoperating50per
centormorebelowtheirairflowcapacitycannot
beinterpretedasstandardtrapnightcollections
Developmentofmeasurementdevicesforsimple
rapidandaccuratedeterminationoflighttrap
airflowhasshowntheneedforfrequentcleaning
oftrapsandtheoccasionalrealignmentoffan
bladesThisisparticularlyimportantwhentraps
aretobeusedforinvestigationalpurposes

4Theevaluationoflarvalsurveymethodsresulted
intheadoptionoftwotechniqueswhichcould
beusedtoadvantagebymostmosquitocontrol
agenciesReportofaCaliforniaMosquitoCon
trolAssociationEntomologyCommittee1956
coveringtheuseofthesetwomethodsisavail
abletointerestedpersons

5Lightintensityandcolortestsindicatedthat
ratherwidevariationsinwavelengthandinten
sityoflightdonotappreciablyaffectthecatchof
CtarsalisinlighttrapsComparablestudiesby
workersintheeasternUnitedStateshaveshown
amarkedselectivityonthepartofCquinque
fasciatusforcertainwavelengthsOurtestswith
mosquitoesoftheCpipiensquinquefasciatus
complexgavesimiliarresultsEvaluationofdata
andAedesnigromaculisshowedthatthisspecies
wasparticularlyattractedtowhitelightandthat
theattractionwasgreaterwithincreasedlightin
tensitiesInformationonthedevelopmentofthe
socallednigromaculislighttrapwillbepre
sentedontomorrowsprogram

StudiesontheecologyofCtarsalishavebeenun
dertakeninconjunctionwiththeencephalitissurveil
lanceprogramWorkofthisnatureinfourvirusstudy
areasoftheCentralValleyhasbeenmadepossible
throughthecooperationofmosquitocontrolagencies
andtheUniversityofCaliforniaencephalitislaboratory
atBakersfieldResultsfromcertainofthesestudiesare
believedtohavesomepracticalvalueincontrolopera
tionsandarethereforementionedbrieflyhere

1ThestudyonadultCtarsalisrestingplacesin
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theDeltaregionoftheValleyhassupportedear
lierobservationsbyReevesetal1948andby
LoomisandGreen1955thatthisspeciesis
foundabundantlyinnaturalhabitatsBothover
winteringandsummerpopulationsobservedin
naturalrestingplaceswerefoundtobeequaltoor
greaterthanpopulationsobservedinmanmade
sheltersThisisundoubtedlyonereasonwhyre
sidualoraerosoltypecontroleffortsdirectedto
wardmanmademosquitorestingplaceshave
failedtogivesatisfactoryresults

2Lighttrapstudieswerealsoundertakentodeter
minetheverticaldistributionofCtarsalisIn
onetestareaCtarsaliswasmostnumerousat
50feetwhileAnigromaculiswasthepredomi
nantspeciescollectednearergroundlevelThis
differenceinverticaldistributionofspeciesis
compatiblewithresultsofpreviousstudiesofthe
feedinghabitsofthesespeciesandavailability
ofpreferredhostsItisunlikelyhoweverthat
theansweristhissimplebutincontrolareas
whereprevioustraplocationshavenotbeen
foundtoreflecttheexistingmosquitopopulation
theproblemmaybeoneoftrapelevationaswell
aslocation

3Fieldtestswithredonecubicfootwooden
boxeshaveshownthattheseartificialresting
unitsareofparticularvalueforpopulationmeas
urementofCulexandAnophelesmosquitoesThe
resultswerenotunexpectedsinceGoodwin
1942foundsimilarunitssatisfactoryforcol
lectingAquadrimaculatusandHayesetal
1958haveusedsuchunitssuccessfullyforcol
lectingCtarsalisThisdevicehastheadvantages
ofdurabilityportabilityeaseofinspectionand
economy

Theseandotherstudiesshowtheneedforcontin

uedresearchanddevelopmentinthefieldofmosquito
populationmeasurementWeareallawareofthelimi
tationsofthebesttoolsandtechniquesnowavailable
tousThedevelopmentofadditionalrefinementsin
mosquitosamplingmethodsandequipmentisde
pendenttoalargeextentuponourprogressingaining
athoroughunderstandingofthevarioustypesofen
vironmentinCaliforniaandtheecologyofthenumer
ousspecieswhichmustbecontrolledForthisreason
amoreconcentratedeffortonthestudyofCtarsalis
ecologyisplannedfor1958inassociationwiththeen
cephalitissurveillanceprogramItishopedthatthis
willprovidesignificantadditionalinformationonthe
vectorvirusreservoirhostinterrelationshipsThemeas
urementoftheCtarsalisattackrateusingbirdbait
trapsmayforexamplegiveusabettermosquitopop
ulationmeasurementtechniqueandmayprovidebet
terepidemiologicalinformationwithwhichtointerpret
theoccurranceofhumandiseaseEcologicalstudies
areplannedfortheentireyearinsteadofforthesix
monthsperiodpreviouslyfollowedThiswillalsopro
videanopportunitytoacquirebiologicaldataonvec
torsofsecondaryimportanceaswellasonspecies
whichareofpublichealthimportanceinthebroad
sensebutwhichhavenotthusfarbeenimplicated
inthetransmissionofspecificinfectiousdiseasesof
man
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MrPetersThanksEdNowasyoucanseethe
strategyofthispanelcalledfortryingtokeepyouin
yourseatsthroughoutbysavingthesubjectthema
jorityofpeoplewantmosttohearaboutasthelast
presentationWenowbringintofocusthetoxicology
projectIcouldntconscientiouslyintroducethisproject
withoutpayingrespecttotheKernMosquitoAbate
mentDistrictwhichforanumberofyearsuptoabout
twoyearsagocarriedtheprincipalloadonthispar
ticulareffortWehavealsohadaverygratifyingrela
tionshipwithDrMetcalfandthestaffattheUniversity
ofCaliforniaRiversideinconnectionwiththisproject
DrMetcalfprovidestechnicalguidancetothiseffort
OurprojectleaderLarryLewallenpreviouslyworked
underDrMetcalfforsomesixyearsinasimilarcapa
cityLarrysucceededLewIsaaknowAssistantMana
gerwiththeKernMosquitoAbatementDistricton
thisproject

Larrywillyougiveusthefinalpresentation

MOSQUITOTOXICOLOGYSTUDY

LAWRENCELLEWALLEN

Inmosquitocontrolasinmostinsectcontrolopera
tionschemicalscontinuetobeoneofourmostim
portantweaponsSincetheadventofthesyntheticor
ganicinsecticidesforthecontrolofagriculturaland
householdpestsaswellasdiseasevectorspeciesdra
maticresultshavebeenwitnessedinCaliforniaand
throughouttheworld

Inviewoftheneedtoachieveandmaintaineffec

tivechemicalcontrolofarthropodpestscomplicated
bythedevelopmentofresistancebymanyspeciesa
constantsearchfornewmaterialsiscarriedonbythe
insecticideindustryandgovernmentalresearchagen
ciesThiscontinuousexplorationfornewmaterialsis
alsoinfluencedbytheneedforfindingchemicalsthat
haveahightoxicitytoarthropodpestsalowmam

SeniorVectorControlSpecialistStateDepartmentofPublic
HealthBureauofVectorControlFresnoCalifornia



maliantoxicityandcanbeappliedwithinacostrange
thatiseconomicallyfeasible

Literallyhundredsofnewmaterialshavebeensyn
thesizedthatarepurportedtohaveinsecticidalprop
ertiesThesecompoundsmustbecheckedbyvarious
researchorganizationsfortheirefficiencyincontrolling
avarietyofpestsInadditionphytotoxicitymamma
liantoxicityhazardsresiduesandotherinherentchar
acteristicsmustbedetermined

Althoughinsecticidechemistscanbeguidedtosome
extentinanticipatingrelativetoxicitiesofnewma
terialsonthebasisofmolecularconfigurationsthe
actualmeritsofacandidateinsecticidemuststillbe

determinedbythemoreorlesstrialanderrorsystem
commonlyreferredtoasthescreeningprocess

Inthedevelopmentofanynewmaterialinitialcon
siderationmustbegiventolaboratoryscreeningtests
Ifthecompoundlookspromisingonawidespectrum
ofarthropodpestsfieldtestsarethenundertakenThe
resultsofthesetestsmustbeconsideredintheultimate
determinationofthevalueofthematerial

Inconsiderationofourcommonobjectiveofachiev
ingmoreeffectivemosquitocontrolthroughoutCali
forniaitsometimeagobecameevidentthatalabora
toryandfieldscreeningprogramrepresentedamajor
needwhichcouldonlypartiallybemetthroughlocal
resourcesForthisreasontheBureauofVectorCon
trolestablishedatoxicologicalresearchprogramin
1955Cooperativeprojectswithotheragenciesinclud
ingtheUnitedStatesDepartmentofAgriculturethe
UniversityofCaliforniaandanumberofindividual
mosquitoabatementagencieshavefacilitatedthispro
gram

Theprimarytaskofthetoxicologyunitatthispoint
istodeterminetherelativemeritsofnewinsecticides

formosquitocontrolLaboratoryscreeningtestshave
beendesignedtoobtaintoxicologicaldataonseveral
ofthemoreimportantvectorandpestspeciesinCali
forniaThehighdegreeofspecificityexhibitedbysome
ofthenewsyntheticinsecticidesmakesitnecessaryto
obtainlaboratorydataonmorethanasinglespecies
Screeningtestshavethereforebeenconductedon
fourthinstarlarvaeofCulexquinquefasciatusCulex
tarsalisandAnophelesfreeborniallofwhichareavail
ablefrominsecticidesusceptiblelaboratorycolonies

Sincewehavebeenunsuccessfulthusfarinourat
temptstoestablishacolonyofAedesnigromaculisin
thelaboratorydataonthisspeciesmustbeobtained
onlabortaryrearedlarvaehatchedfromeggspro
ducedbyfieldcollectedfemales

Thevalueofalaboratoryscreeningprogramliesnot
somuchinthedirectapplicationoftheresultsobtained
tofieldproblemsbutratherinthatitgivestheinvesti
gatorauniformmethodforcomparingtheperform
anceofanewcompoundwithinsecticideswhoseprop
ertiesarealreadywellknown

Insomecasescompoundsthatlookextremelyprom
isinginthelaboratorydonotperformaswellasantici
patedunderfieldconditionsConverselycompounds
thatlookonlyfairinlaboratorytestssometimesprove
tobeoutstandingwhensubjectedtofieldtrialsBear
ingthisinmindthejudiciousselectionofcompounds
fromalaboratoryscreeningprogramisofimportance
incarryingouteffectivefieldexperiments

Preliminaryfieldtestsinourprogramarecarriedout
onsmallplotsusuallyconsistingofaacreinareaA
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varietyofaquatichabitatsingeographicallyandeco
logicallyrepresentativeareasthroughoutthestateare
utilizedinevaluatingnewmaterialsEmulsionconcen
trateorgranularformulationsareusedprimarilyin
larvicidingexperimentsThetestsareconductedon
fourthinstarlarvaeofAedesnigromaculisCulextar
salisAnophelesfreeborniorotherspeciesasneedfor
studyisindicated

Weareencouragedbytheobservationthatinforma
tionobtainedfromthemosquitotoxicologystudyhas
withincreasingfrequencybeenofdirectbenefitto
mosquitoabatementdistrictsThiswaswellillustrated
duringthe1957fieldtestingseasonwhenitbecame
apparentthatadditionalinformationmightwellbe
obtainedontheperformanceofanewcompoundwhich
appearedonthemarketTheinitialrecommendation
calledforadosageof01to025lbacreasamosquito
larvicideOurtestsrevealedthatalthoughthisdosage
wassatisfactoryforthecontrolofcertainspeciesthe
materialhadtobeappliedat05lbacretoobtainsatis
factorycontrolofAedesnigromaculisThisisagraphic
illustrationoftheimportanceofconsideringthepossi
bilityofvariationsinspeciessusceptabilityinplanning
controloperatonsSinceoneofthebiggestproblemsin
theCentralValleyofCaliforniaisthecontrolofAedes
nigromaculisitwaseconomicallyinfeasibletousethis
productinlargescaleoperationsOnthebasisofthis
informationsomeabatementagencieswereableto
avertineffectiveorexcessivelycostlycontrolefforts
againstAedesnigromaculis

Theapplicationofknowledgegainedfrommosquito
ecologystudiescanoftenthrowlightonthereasons
forchemicalcontroldifficultiesinprogramscarriedout
bymosquitoabatementdistrictsThisisparticularly
importantinaccountingforfailureincaseswhere
laboratorytestshaverevealednophysiologicalbasis
forresistanceAcaseinpointwouldbeasituation
whereanentireirrigatedpastureistreatedwithone
chemicalapplicationdirectedatthelarvalstageSur
veytechniquesusedbythemosquitoabatementagency
mayindicatethattreatmentisneededonacertain
dateasisfrequentlythecasethepretreatmentin
spectionmaybelimitedtooneportionofthepasture
Sincemostpasturesarelaidouttoreceiveirrigation
waterinsectionsallstagesofdevelopmentareaptto
havebeenpresentconsideringthepastureasawhole
insteadofonlythelarvalstageasindicatedbythein
spectionMaterialsthatareineffectiveagainstpupae
ormaterialsthatdissipaterapidlywouldbeineffective
fromthestandpointofcontrolthroughouttheentire
pasture

Ontheotherhandmanycasesofchemicalcontrol
failureareactuallyduetothedevelopmentofinsecti
cideresistanceTheseriousnessofthissituationhas
beenpointedoutthroughnumerousstudiesandthe
pressingneedforfundamentalresearchintothisphe
nomenononaworldwidebasishasbeenstressedina
recentreportissuedbytheWorldHealthOrganiza
tionTheacuteproblemofinsecticideresistancein
Californiamosquitoeshascreatedrealconcernforcon
trolagencies

SincetheBureauofVectorControlisnowinaposi
tiontoundertakecertaintypesoffundamentalstudies

2WHOTechnicalReportSeriesNo125ExpertCommittee
onInsecticidesSeventhReport1957
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relatingtoinsecticideresistanceweareobligatedto
devotesomeefforttothisproblemTheinformation
gainedfromthisapproachcanbeofvalueinbringing
aboutabetterunderstandingofthenatureofresistance
andtherebyaidinthesolutionoftheproblemThe
ultimateobjectivetobeachievedistoobtainmore
satisfactorychemicalcontrolofmosquitoes

AtthispointIshouldliketomakebriefmentionof
someofthespecificstudiesweareundertaking

1AninsecticidesusceptiblestrainofCulexquin
quefasciatushasbeendividedintotwolines
OnelineisbeingselectedforresistancetoDDT
whiletheotherlineisbeingselectedforresist
ancetomalathionTheresultsofsuchastudycan
accommodatethreeneedsaprovideinforma
tiononthetimerequiredtodevelopresistance
tothesecompoundsbprovideaneasytorear
resistantspeciesforphysiologicalandbiochemi
calstudiesofresistanceandcprovidematerial
forcrossresistanceandgeneticsstudies

2AninsecticideresistantstrainofCulextarsalis
collectedinthefieldhasbeenestablishedasa
laboratorycolonyforcrossresistancetestsand
physiologicalstudiesThisstrainhasalsobeen
dividedintotwolinesonelinebeingmaintained
withmalathionpressureinanattempttoincrease
theresistancelevelwhiletheotherlineisbeing
maintainedwithoutmalathiontreatmentThe
timerequiredformalathionresistancetodecline
willbeofinterest

3AninsecticideresistancesurveyofCulextarsalis
collectedfromstationsestablishedinvarious
partsofCaliforniahasbeenundertakenThere
sponseoffourthinstarlarvaetoDDTmalathion
andparathionhasbeendetermined

4Ananalysisofresistantandnonresistantmos
quitostrainsemployingthetechniquesofpaper
chromatographyisinprogressThisisbeingun
dertakenwithaviewtowardthepossibleeluci
dationofsomeofthebiochemicalmechanismsin
volvedinresistance

Occupyingaveryminorportionofthetoxicology
researcheffortatthistimeisaninterestininsecthor
monesandthepossibilityofusingchemicalsinanat
tackontheendocrinesystemofmosquitoesasacontrol
methodInourprogramstudiesalongthislinemust
ofnecessitybequiterestrictedAsourknowledgeof
insecthormonesincreasesthroughcontributionsbyre
searcherswhoareactivelyengagedinthisspecialty

thepotentialityforundertakingpromisingappliedre
searchinthisfieldwillbemateriallyincreasedThis
possibleapproachshouldnotbeignoredaslongasevi
denceobligesustoadheretothethesisthatchemicals
withvaryingmodesofactionareneededtoavoidthe
developmentofresistanceAchemicalrotationpro
gramcanbeeffectiveinavoidingthedevelopmentof
resistanceonlyifthechemicalsusedhavewidelyvaried
modesofactionTheliteratureisbeingsearchedfor
leadsonchemicalsthatmaybeusedinastudyofthis
natureTheultimateobjectiveofthisapproachisto
findordevelopchemicalsthatmightforexamplepro
ducesterilitypreventmoltinginterferewithmeta
bolicsystemsunderhormonalcontrolorproduceother
deleteriouseffectsExperimentalworkwillbecarried
outinconjunctionwiththeegghatchingstudiesofour
researchgroupsincethebiochemicalaspectsofsuch
investigationsareparticularlyapplicabletohormone
studies

Itisourconvictionatthistimethatthethreemain
areasofendeavorwhichIhaveattemptedtooutline
brieflyhereascreeningofinsecticideswhichcon
stitutesthemajoreffortbinsecticideresistance
studiesandcantihormonestudiesareallvitalto
theachievementofmoreeffectivemosquitocontrol
Itisouraimanddesiretocarryouttheseresearch
objectivesaseffectivelyaspossible

MrPetersThankyouLarry
BeforewedepartfortheresearchfacilityIwantto

acknowledgeandidentifyanotherveryimportantarea
ofresearchwhichweareproudandpleasedtobehelp
ingtoalimitedextentthatofDrReevesencephalitis
researchactivitiesatBakersfieldwhereDrBellamyof
theUSPublicHealthServiceisresidentproject
leaderThatparticularresearchactivityhassuchim
portantbearingtoeverymosquitoabatementagencyin
CaliforniathatIonlywishitwerepossibletodouble
theamountofsupportnowavailable

Wearenowatthepointwhereitisourpleasureto
inviteyououttotheresearchfacilityYouareencour
agedtoaskquestionstodigintowhatisactuallygoing
onandtoenableustoexplaintothebestofourability
whatwearedoingWearelocatedoppositetheen
trancetoFresnoAirportonShieldsAvenuenearthe
cornerofClovisandShieldsAvenuesAsyouapproach
thefacilityyouwillseeaStateflagandaUnited
Statesflagoutfrontandifwehadalocalflagwewould
putituptoo



TheassemblywascalledtoorderbyPresidentPort
manwhopresidedoverthisfinalsessionThefirst
papercalledforpresentationatthissessionwasby
WADelmer

EditorsNoteThispresentationisherewithpub
lishedinabstractionasdeterminedbyeditorialpolicy
TheabstractbytheEditorisbasedonthepapersub
mittedbyMrDelmer

ABSTRACTSomeexperimentalworkisbeingdonein
developingvarioussizedcontainerstoholdinsecti
cideconcentrateswhicharedispersedbymeansofone
ormorewicksintothewaterinvarioussmallmosquito
sourcessuchasflowervasesmeterboxesandcatch
basins

Itwashereinadvancedthattheprimerequisitefor
successfuldispensingliesintheuseofemulsifiable
concentratewithaspecificgravityclosetothatof
waterActivityofthelarvaeisfelttocreateadequate
agitationforfurtherdispersalinthewater

Itisstatedthatasmallcontainerdesignedforusein
flowervaseshasbeenextensivelytestedinsomeLos
AngelesCountycemeteriesSuchfieldusagewasovera
10weekperiodbytheOrangeCountyMosquitoAbate
mentDistrictandalthoughgoodresultswereachieved
thereisthusfarnovalidationtothelongperiodof
effectivenessthatissuggestedOtherproposedusesand
dispenserformsarementionedbuttestingandresults
havenotyetbeenaccomplished

WEEDCONTROLWITHSIMAZIN

VERNONWOLNEY

ResearchDepartmentGeigyAgriculturalChemicals
FresnoCalifornia

Simazinisarelativelynewherbicidesynthesized
byKnusliandGysinofJRGeigySAinSwitzerland
whichisfastprovingtobeaneffectivematerialfor
longlastingweedcontrol

ThechemicalformulaofSimazinis2chloro46bis
ethylaminostriazineaverystablecompoundbeing
approximately5ppmsolubleinwaterThechemically
puresubstanceiswhiteincolorandmeltsat225227
degreescentigradeBecauseofthechemicalandphysi
calpropertiesofSimazinitisrelativelynontoxicto
mananimalsandplantfoliageItisaronconductor
ofelectricityisnoncorrosiveanddoesnotmovelater
allyinthesoil

Simazinismosteffectivewhenappliedasapre
emergantpreferablywhenthegroundiscleanofweed
growthThishelpstoensureauniformcoverageWhen
Simazinisappliedtoestablishedweedsthreetosix
weeksarerequiredtoshowtoxicsymptomsAnexami

FIFTH SESSION
WEDNESDAYJANUARY291958830AM

nationofthegrassesbeforetheydiewillshowane
crossisofthetipsoftheleavesandachloroticpattern
tobroadleavedweedsThisprocesscontinuesslowly
untiltheplantsdieResultssofarindicateSimazinin
hibitsthecarbonassimilationintheplant

Simazin50Wismarketedforuseasaresidualpre
emergenceherbicidefornoncropareasonlyTestsare
underwaytogetitclearedforspecificcropuse

Ratesof2to4lbsperacreofthe50Wareusually
sufficienttogiveseasonalcontrolofannualgrassesand
broadleavedweedsDosagesof20to40lbsperacre
aresuggestedforlongerresidualcontrolandtokillthe
deeperrootedperennialweedsJohnsongrassappears
tobesomewhatresistanttoSimazinSaltgrassisquite
resistant

Simazinholdsconsiderablepromiseforcontrolof
aquaticweedsandalgaeAt10to20lbsperacrerate
duckweedandwaterhyacinthshavebeenkilledwith
noinjurytofishsuchascarptroutandchubminnows
Simazinmaybeappliedtothedryirrigationditch
Whenwaterflowsoverthetreatedareatestsindicate
Simazinremainsfixedinthesoil

Ornamentalshrubsandtreessuchasrosesrhodo
dendronheatherevergreensandothershavebeen
sprayedwithSimazinasanoverallcoverageExcellent
weedcontrolhasbeenobtainedwithnoinjurytothe
shrubsortreesRatesupto10lbsperacre5lbs ac

tualhaveprovensafe
Outstandingweedcontrolhasbeenobtainedwith

relativelylowdosagessuchas2lbsAofSimazinin
cornHoweveranyrateabove4lbsperacremaypro
hibittheplantingofcropsotherthancornthefollow
ingseason

Simazinalsoappearstobeapromisingherbicidefor
thecontrolofannualweedsinasparagusgrapescane
fruitsstrawberriescitrusolivesanddeciduousfruit
treessuchaspearandappleStonefruittreesaremore
sensitiveespeciallyintheseedlingstagebutmaytol
erateSimazinaftertheybecomeestablished

TosummarizetestssofarindicateSimazinat2to
4lbsperacreofthe50Whasgivenexcellentcontrol
ofannualgrassesandbroadleavedweedsThesteri
lantratesof20to40lbsperacrearenecessaryfor
longerresidualcontrolandforthedeeperrootedper
ennialweedsWoodyplantsingeneralareresistantto
Simazin

Thefollowingweedswereeffectivelycontrolledby
Simazinatdosageratesof1to4poundsperacreIn
manycasescontrolwaseffectiveatthelowerrate

BarnyardgrassEchinochloacrusgalli
BullnettleSolanumelaeagnifolium
CarpetweedMollugoverticillata
CrabgrassDigitariasanguinalis
DandelionTaraxacumofficinale
FoxtailgreenSetariaviridis
FoxtailyellowSetarialutescens
GroundcherryPhysalisheterophylla
GroundselSeneciosp
KnotweedPolygonumaviculare
LambsquartersChenopodiumalbum
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NightshadeSolanumsp
PlantainPlantagosp
PurslanePortulacaoleracea
QuickweedGalinsogaparviflora
RagweedcommonAmbrosiaartemisiifolia
RagweedgiantAmbrosiatrifida
RedrootpigweedAmaranthusretroflexus
ShepherdsPurseCapsellabursapastoris
SmartweedPolygonumsp
VelvetleafAbutilontheophrasti
WaterhempAchnidaaltissima
WhitecockleLychnisalba
WildbuckWheatPolygonumconvolvulus
WildmustardBrassicaarvensis
WildoatsAvenafatua
WitchgrassPanicumcapillare
QuackgrassAgropyronrepens

Preemergenceapplicationattherateof10pounds
ofSimazin50Wperacrewillpreventgrowthforabout
oneyearofthefollowing

BarnyardgrassEchinochloacrusgalli
CarpetweedMollugoverticillata
ChickweedStellariasp
CrabgrassDigitariasanguinalis
FoxtailgreenSetariaviridis
GroundcherryPhysalisheterophylla
GroundselSeneciosp
HenbitLamiumamplexicaule
KnotweedPolygonumaviculare
LambsquartersChenopodiumalbum
PlantainPlantagosp
QuickweedGalinsogaparviflora
PurslanePortulacaoleracea

RagweedcommonAmbrosiaartemisiifolia
RagweedgiantAmbrosiatrifida
ShepherdspurseCapsellabursapastoris
SmartweedPolygonumsp
RedrootpigweedAmaranthusretroflexus
VelvetleafAbutilontheophrasti
WaterhempAcnidaaltissima
WildparsnipPastinacasativa
WildbuckwheatPolygonumconvolvulus
WildcarrotDaucuscarota
WildmustardBrassicakaber
WildoatsAvenafatua
WitchgrassPanicumcapillare
WhitecockleLychnisalba

Tocontrolthefollowingweedsitisgenerallyneces
sarytoapply20poundsofSimazin50Wperacreprior
toweedemergence

NightshadeSolanumsp
QuackgrassAgropyronrepens
BermudagrassCynodondactylon
CanadathistleCirsiumarvense
CockleburXanthiumpennsylvanicum
DandelionTaraxacumoflicinale
GoosegrassEleusineindica
KochiaKochiascoparia
PuncturevineTribulusterrestris
RussianknapweedCentaurearepens

ApreemergenceapplicationofSimazin50Wat
2040poundsperacreisrequiredtocontrolthefollow
ingweeds

BullnettleSolanumelaeagnifolium
HorsenettleSolanumcarolinese
MorninggloryIpomoeasp

PresPortmanYesterdayafternoonsomeofyou
gentlemenwereundoubtedlydisappointedthatthe
scheduledairplanedemonstrationdidnttakeplaceI
havebeeninformedbyJohnStiversthattheCallAir
l8planewillbeavailabletodayThesprayplanedem
onstrationwhichwasscheduledforyesterdayafter
noonhadtobepostponedbecauseofanautomobile
accidentbetweenhereandthefieldbutarrangements
havebeenmadefortheplanetobeavailabletousthis
afternoonforinspectionatChandlerFieldwhichis
fairlycloseandtothesouthofthismotelAnyonein
terestedisinvitedtocomeoutlookoverdiscussand
flytheplane

Nowwewillhaveapaperonadifferentmethodof
mosquitocontrolbyMrDavidPowelloftheJohnBean
DivisionoftheFoodMachineryandChemicalCor
porationinSanJoseAirSprayersforMosquitoand
InsectControl

AIRSPRAYERSFORMOSQUITOAND

INSECTCONTROL

DAVIDPOWELL

RegionalSalesManagerJohnBeanDivision
FoodMachineryandChemicalCorp

SanJoseCalifornia

MrChairmanandmembersofthemosquitocon
ferenceIfIshouldcoughatyouinthenextfewmin
utesitisonlybecauseIwaseatingdinnerinaChinese
restaurantinFresnolastnightIbrokeopenoneof
theseChinesecookiesandtheslipontheinsidesaid
GreetingsAmericanfriendYouhavenowcontracted
AsiaticFlu

Theevolutionoftheaircarriersprayerfromitsin
ceptiontotodaysratherfinisheddesignhastakenplace
inaveryfewyearsYouastechnicianshavedone
muchofthepioneeringworkinaircarriersprayersas
otherpeoplewhowereinneedoflowercostorhigher
capacityequipmentUsuallyoneofthesetwofacets
mustgotogethertomakeitprofitableforyoutoinvest
inanynewmachinesItiswiththeseideasinmindon
aircarriersprayersinparticularthatIwillconfinemy
remarks

TodayintheUnitedStatesaboutthreequartersof
allthefruitandnutsprayingisdonewithaircarrier
sprayersTenortwelveyearsagoonlyaboutfiveper
centwashandledwiththistypeofmachineThesema
chinesmusthavequalifiedforthosetwofactorswhich
werejustmentionedspecificallyalowercostjoboran
increasedrateofworkorthischangewouldnothave
comeabout

Afewownerbenefitsthathavebroughtaboutthis
changeareapparenttoyoubutareworthmentioning
Betterinsectcontrolaswellasfungicideandherbi
cidecontrolhavecomeaboutfrombettercoverageof
theplantitselfbettercoveragegivesbetterinsectcon



trolofthegroundortreeorhouseorwhateveristo
besprayedAcloserdropsizecontrolwithbetter
dispersionoftheparticleisalsopossiblewiththis
equipmentCombiningalloftheseintotheonema
chinepresentsaninterestingengineeringtaskThe
secondreasonforownerbenefitsandincreaseinuse
hascomeaboutthroughmanhourssavedAbnormal
highlaborincreasesinrecentyearshavemademanu
facturerslikeourselvesextremelyconsciousof your
problemsandemphasizesaswewillshowinafew
minuteshowextremelyimportantthislaborproblem
hasbecome

Sprayingofmoreacresperdaycomesaboutintwo
wayswithaircarrierequipmentThecarryingpower
andcoverageinacresormilesperdayisthefirstreason
generallyThesecondcomesaboutthroughlessopera
torfatigueMostofyourequipmentisdesignedIhave
noticedwithagoodeyetowardtheoperatorhimself
Thepersonthatyouareaskingtospendyourdollars
andgivethehighestreturnonyourinvestmentdoes
betterworkwithoperatordesignedequipmentNew
designsinthisaircarriersprayequipmentproduce
tremendousamountsofworkwithminimumoperator
fatigueThisisaveryimportantpartoftheairsprayer
program

Dollarsavingshavecomeaboutinsprayerusage
throughconcentratesprayprogramsandwewould
bothagreeIthinkthatthebetterthemachineand
operatorthebetterandmoreconcentratewecanhave
asprayprogramAircarriersprayersmakepossible
effectiveconcentratesprayprograms

Lowercostsperacresprayedthencomesaboutby
theseabovereasonsRecentlymuchpioneerworkhas
beendoneinaccomplishingthesametypeofresults
asbythisorchardairsprayerinrowcropfieldand
shadetreesprayingThesenewusesbringaboutnew
machinesbutusethesamebasicprinciplesinalmost
everycaseJustasmanyofyouhaveconvertedorused
amachinebuiltforsomeotherpurposeandithasfit
inwellwithyourprogramNowairmosquitoairrow
cropandairshadetreeequipmentdifferinthesesmall
waysThemachinemaybeoperatedbymanualor
hydrauliccontrolsThemachinemaybeofdifferentair
volumesizesThesizetofityourjobisasimportant
asanyothersinglepointIhopewecanillustratethis
inaminuteThepropersizetofitthejobassureslower
spraycostsperacre

Nowthenewdesignsornewrefinementsonold
designsthatbroughtsomeofthesecostsavingsabout
areasfollowsAirasacarrierisaconstantsourceof
energyanditisextremelyusefulasadiluentand
powertoplacethematerialwhereitisneededThe
changeindirectionpossiblewithairequipmentand
thechangeinchemicalapplicationratesarequickly
availablewiththisequipmentAirvolumewillchange
betweenanytwomachinesfromafewhundredcubic
feetofairperminutetosomerecentmachinesabove
65000cubicfeetofairperminuteThisentirerange
isbeingusedverysuccessfullyintheworkthatyoudo
Therateofworkthenisalmostdirectlyproportional
tothecubicfeetofairthatyoudisplacethroughthat
machineNowthatdoesntmeanthatthelargestair
volumeisnecessarilytheonethatyouneedHowever
itisinterestingtoseethatthesprayingcostperacre
generallygoesdownasthevolumeofairgoesup

Newdesignshavecomeaboutjustrecentlyinim
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provingspraycoverageThefirstistheconceptofair
turbulenceItisthefactthatusuallybringsabout
moreactualinsecticideonthebacksideofthemos
quitoratherthanonthefrontinmanysprayapplica
tionsThedevelopmentofairdischargeconfigurations
toimproveoverallcoveragehasshownsomeremark
ablerecentsuccesses

Newpumpdesignshaverecentlyhelpedtheeffec
tivenessofaircarriersprayersAlowcosthighpres
surepumpisbecomingmoreandmoreacommonitem
inmanypartsofAmericanlifeWeusedtothinkof
ahighpressurepumpasanorchardspraypumpNow
theselowcostunitsareanecessarypartofmosquito
andinsectcontrolaircarriersprayersNewdesigns
haveincreasedinthreewaystheefficiencyanduseful
nessofthistypeofequipmentPowerislessandfuel
issavedbecausetheefficienciesinhighpressurepumps
aregenerallyover90atthepresenttimeRepairshave
beenmateriallycutdownthroughtheuseofnew ma

terialssuchasteflonandceramicswhichalmostdefy
wear

Thelastandmostimportantpartprobablyisthe
possibilityofusingthepressurerangefromzeroto
400600800poundspressureThisresultsinchanging
thedropsizethroughnozzlesAwelldesignednozzle
commerciallyavailablewithapumpatfourhundred
orfivehundredpoundspressurecaneasilygive you

atenmicronsizedropletineverydayactivityWith
filterstoprotectthenozzleamachinecanoperatewith
thisnozzleforhoursanddayswithouthavingplugging
problems

Therateofworkofthesemachinesisamostim
portantparttogettingthecostperacredownAsan
interestingfactthesefiguresbringtomindthesaying
thatyouandIhaveheardmanytimesDonttryto
doavastjobwithahalfvastideaThisfacthasbeen
broughtoutmanytimesandperhapswe canshow
someofithere

WhereuponMrPowellproceededtogivefigures
andillustrationsattheboard

PresPortmanThenextpaperthatwehaveisThe
FeedingHabitsoftheMosquitoFishGambusiaaffinis
inUtahbyDrBryantEReesfromtheFresnoState
CollegeinFresno

DrReesAftertalkingoverthispaperwithanum
berofcolleaguesitwasdecidedthatweshouldchange
thetitletoTheAttributesofMosquitoFishinRela
tiontoMosquitoControl

ATTRIBUTESOFTHEMOSQUITOFISHIN
RELATIONTOMOSQUITOCONTROL

BRYANTEREESPhD
FresnoStateCollege

Inthepastasinthepresentvariousmosquito con

trolmeasureshavebeenintroducedtriedimproved
uponacceptedorrejectedItmightwellbethatthe
biologicalcontrolofmosquitoesreceiveditsimportant
impetusin1904whenattentionwasfirstdirectedto
wardthemosquitofishThisisareportonthemosquito
fishGambusiaaffinisaffinis BairdandGirard in
Utah
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ThefishwasdescribedinthegenusGambusiaby
Poeyin1854yetitseconomicvalueasanallyinmos
quitocontrolworkwasnotdiscovereduntilWPSeal
1904underthedirectionofDavidStarrJordanbe
ganhisinvestigationsofmosquitocontrolthroughthe
utilizationofnaturalmosquitoenemiesSincethework
ofSealthefishhasbeendistributedthroughoutthe
worldbysuchmenasFowlerMooreHildebrand
GrassiSellaandothersofmorerecenttimes

Themosquitofishisabletosurviveunderawide
varietyofconditionsmanyofwhichwouldbedetri
mentalorevenfataltofishofotherspeciesItisable
toliveinpondsofwatercontainingicebutnotcom
pletelyfrozenoverorasrecordedinUtahinwaters
reaching41degreesCThefishsurvivesinbrackishor
freshwaterinstillpoolsdenselyfilledwithalgaeor
inthequietclearwatersofstreamsandriversAccord
ingtoHildebrand1917 whenthewaterbecomes

toostagnantandlackinginoxygenthefishwillproject
itsmouthabovethesurfaceatfrequentintervalsmak
ingasuckingnoiseasitsupplementsitsoxygenre
quirementsAlthoughaslowswimmerGambusiaoften
penetratesplantgrowthstoodenseforotherfishor
skimsacrossthesurfaceofopenwaterandthrough
floatingvegetationwhileseekingfoodInmostin
stancesthefishfrequentsshallowwaterneartheshore
butitmaybeseeninthedeeperportionsofpondsand
lakes

Theeconomicvalueofthemosquitofishasanally
inmosquitocontrolasinthecaseofotherfishor
aquaticanimalsisdependentuponitsfoodprefer
encesfacultytosurvivewhendesiredfoodsarenot
presentfeedingcapacityrateofdigestionreproduc
tivepotentialandabilitytoexistundervariouscondi
tionswhethertheseconditionsbelimitedinextentor
generalaswiththechangingoftheseasonsSincethe
abilityofGambusiatosurviveinUtahhasbeengiven
inaseriesofpapersbyDrDonMReesUniversityof
Utahthereportheredealswiththeotherattributesof
thefish

Itisnotthepurposeofthispapertogointolengthy
discussionsoffieldobservationsonGambusiawhich
inallprobabilityhavebeenobservedbyothersinter
estedinmosquitocontrolbuttosupplementsomeof
theseobservationsandtopresentdatapertinenttoa
betterunderstandingofthefishanditsutilizationin
mosquitocontrolwork

Thepresenceofmosquitofishasobservedduring
thisstudyprecludedtheappearanceofmosquitolar
vaeinsmallbodiesofwatersuchasornamentalponds
intowhichthefishwereintroducedinsufficientnum
bersearlyinthemosquitobreedingseasonIffishwere
plantedlateintheseasonintosmallpoolscontaining
mosquitolarvaethelarvalpopulationdecreasedin
sizeandbecamenonexistantafteraperiodofapproxi
matelytwoweeksOnceclearedofmosquitolarvae
thepondsremainedsofortherestoftheseasoneven
inpondscontainingfairlydensegrowthsofplantlife

Ofthefiftyorsoornamentalpondsplantedwithfish
andkeptunderconstantobservationsforaperiodof
overoneyearlessthan3continuedtoproducemos
quitolarvaeandthenonlyonaminorscaleInthese
instancesthelarvaewerelocatedinsmallpocketsof
watercompletelyisolatedbyplantgrowthfromthe
remainingbodyofthepondandtotallyinaccessibleto
themosquitofishTheisolatedareasweresmallgen

erallyranginginsizefrom6to12squareinchesand
constitutingonlyasmallpercentageofthetotalwater
surfaceofthepoolsinwhichtheywerelocated

Inlargebodiesofwatersuchasswampsandlakes
thefishcongregatedintoschoolsandconfinedtheir
feedingactivitiestocertainselectedareaseventhough
theyhadbeenwelldistributedwhenfirstintroduced
Occasionallygroupsoffishexplorednearbyareasbut
theyreturnedsoontotheplacefromwhichtheystarted
Intheirsearchforfoodtheyappearedtoselectareas
exposedtothesunwhereperhapsfoodwasmore
abundantinvadingthedenselyshadedareasonly
temporarilyandthennotforaverylongperiodoftime

Theamountofvegetationinagivenbodyofwater
influencesnotonlytheefficiencyofGambusiaasa
mosquitoexterminatorbutoftentheirfeedingandfor
aginghabitsPetragnaniandCastelli1927intheir
workwithGambusiairiSardinawereoftheopinion
thatonefishpersquaremeterofwatersurfacewas
sufficientforsatisfactorymosquitocontrolAtthebe
ginningofthepresentstudythisratiowasadoptedbut
itwasvariedastheworkprogressedAdditionalstudies
willberequiredtoverifythedatapresentedinthe
followingparagraph

Throughoutthepresentworkthenumberoffish
plantedinagivenbodyofwaterwascomputednoton
thetotalwatersurfacebutonthesurfaceareaofwater
inwhichmosquitolarvaewerefoundtobepresentor
assumedtobepresentandontheamountofvegetation
growingwithintheseareasThroughaseriesoffield
studiesitwasfoundthatonefishpersquareyardof
watergavesatisfactorycontrolinornamentalandsimi
larpondsinwhichtheplantgrowthoccupiedless
than20ofthewatersurfacetwofishpersquareyard
wererequiredforfavorableresultsinornamentalpools
andlargerbodiesofwateriftheplantgrowthcovered
20tp40ofthewatersurfaceandthreefishper
squareyardinwaterswherethevegetationoccupied
40to60ofthewatersurfaceTheuseoftwofishper
squareyardgenerallygavesatisfactoryresultsinmost
typesofwaterbuttheratiodidnotassurecomplete
mosquitocontrolWheneverplantgrowthexceeded
50ofthewatersurfacethefishforagedaboutthe
edgesofthevegetationsomeentereditbutbeing
hinderedintheiractivitiesshortlymovedtootherand
moreopenlocations

Importantinmosquitocontrolisthereproductive
potentialofthebiologicalagentthatmaybeusedand
ifthepotentialishighthecompetitionforpreferred
foodmaybegreatlyincreasedIntheinstanceofthis
studythebreedingseasoninUtahforGambusiain
poolsofnormaltemperaturesstartedlateinMayand
continuedintoOctoberinthermalpondsreproduction
beganinMarchandextendedintoearlyNovember
Eggsandembryosinvariousstagesofdevelopment
werefoundpresentthroughoutthebreedingseasonof
fishtakenfromeithertypeofwaterindicatingthat
whileonebroodwasreadyforbirthanotherwasawait
ingorundergoingembryologicaldevelopmentSeal
1908observingthefishincaptivitydemonstrated
thatthemosquitofishproducestwoormoregenera
tionpersummerbutinthepresentworkobservations
madethroughoutthebreedingseasonoffishcontained
withinfivedifferentornamentalpondsofnormaltem
peraturesrevealedthatthreeorfourgenerationsper



seasonwerenotuncommonandthatthisnumberwas

exceededbythefishinthermalwaters
AlbertKuntzstatedinhispaperonGambusiaaffinis

thattheaveragenumberofembryoscontainedinthe
ovariesoffemalesfivetosixcentimetersinlength
basedonalimitednumberofcountswas33themaxi
mumnumberremovedfromasinglefemalebeing76
Duringthecourseofthepresentstudytheaverage
numberof25embryoswastakenfromtheovariesofa
limitednumberoffish27cmto41cminlengththe
maximumnumberof85beingremovedfromafemale
41cminlengthThespecimenwascollectedfroma
thermalpoolIngeneraltheyoungatbirthvariedfrom
45mmto8mminlengthandthesexratioofone
maletoeightorninefemalesappearedtobenormal

Themosquitofishisavoraciousfeederbutifan
abundanceoffoodispresentthefishbecomeslethargic
initsforagingactivitiesanattitudeofteninfluencing
itsfeedinghabitsandselectionoffoodThereforein
ordertobetterunderstandthedietandfeedinghabits
ofthefishstomachanalysesandlaboratorystudieson
foodpreferencesweremade

Thestomachcontentsof259fieldspecimensofGam
busiawereanalyzedSpecimenswerecollectedkilled
andpreservedinthefieldbymakinganincisioninto
theabdominalcavityandplacingthefishintovials
containing4formalinsolutionTheformalincurtailed
digestionandpreservedthecontentofthestomachfor
laterstudyThevolumeofstomachmaterialfromeach
fishwasmeasuredbyremovingthestomachplacing
itintoawatchglassopeningtheorganandwashing
outthecontentThiswasdilutedwithwatertoavol
umeof10ccsthewholeplacedintoagraduatedtest
tubeandcentrifugedforoneminuteThevolumeof
thestomachmaterialnowconcentratedinthebottom
ofthetubewasrecordedandthesubstancewasex
aminedformicroscopicorganismsLargeorganisms
whenpresentwereremovedandidentifiedThetube
wasthenshakeninordertodistributetheremaining
materialequallyandaonetenthcentimetersample
takenandplacedwithinacountingcellThroughthe
useofanocularmicrometerandtheexaminationofa

givencalibratedareawithinthecountingcellthedif
ferentkindsandnumbersofmicroscopicanimaland
plantlifeweredeterminedAseriesofmultiplications
gavethetotalnumberofeachorganismwithinthe
stomach

Thematerialconsumedbythefishexceeded50dif
ferentkindsofplantandanimallifewithanimalor
ganismsbeingthepreferredorselectedfoodInstom
achspecimensofGambusiatakenfromthermalpools
withtheirexcessivenumberoffishplantmaterialex
ceededanimalmatterfromAugusttoandincluding
MarchThedietconsistedprimarilyofgreenandblue
greenalgaeofthegeneraOscillatoriaLyngbiaPhor
midiumAnabaenaandMerismopediaDiatomsand
desmidsfoundinthestomachsweremostlyofthe
generaAmphoraNaviculaPleurosigmaPinnularia
TropidonesSurirellaClosteriumandCosmariurn
AnimalmaterialincludedCyclopsCyclopseggmasses
chironomidlarvaeofthegenusTanytarsusundeter
minednematodesandothersmallcreaturesthatwere
fewinnumberFromApriltoJuneaperiodofaqua
ticarthropodpropagationtheamountofanimalma
terialinthestomachssurpassedthatofplantlifethe
amountbeinggreatestduringAprilThroughoutApril
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MayandJunethenumberoffishprogressivelyin
creasedEitherthroughtheincreaseinthenumberof
fishandtheresultantcompetitionforanimallifeas
foodorperhapsthroughthedecreaseinaquaticarthro
podpropagationinthesewatersplantmaterialinthe
stomachsagainpredominatedfromJulyonInonein
stanceamosquitofishcollectedinJunecontained
threesmallGambusiawithinitsstomachillustrating
thatthefishpracticecannabalisminnatureaswellas
intheconfinesofanaquarium

Inpoolsandstreamsofnormaltemperaturesthe
numberoffishpersquareyardofsurfaceareawasless
thaninthethermalpoolsandbothanimalandplant
lifewereavailableatalltimesinvariousamountsIn

fishcollectedfromnormalwateranimalsubstancein
thestomachsexceededplantmaterialthroughoutthe
yearexceptduringthemonthofJulyDuringJuly
howeveraquaticanimallifewasfoundtobescarce
andthefishapparentlywereforcedtosupplementtheir
preferreddietwithanincreasedconsumptionofplant
material

Innoinstanceweremosquitolarvaeortheremains
ofmosquitolarvaefoundwithinthedigestivetracts
offishcollectedfromeitherthermalpoolsorwatersof
normaltemperaturesThisisexplainableonthefact
thatGambusiahadlongbeenestablishedinthefield
andthesourcesfromwhichspecimensweretaken
weredevoidofmosquitolarvaebytheverypresence
ofthefishFurthermoreofthe259fishstomachsex
amined66containednorecognizableanimalmatter
thefishapparentlysurvivingforunknownlengthsof
timeonastrictlyvegetabledietThecapacityofthe
fishtosurviveonsuchadietwasconfirmedinthe

laboratorybykeepingseveralspecimensaliveforone
monthinanaquariumcontainingnofoodotherthan
plantmaterial

Sincemosquitolarvaewerenotfoundwithinthe
stomachsoffishtakenfromthefieldanumberoffeed
ingexperimentswereconductedinthelaboratorySev
eralfishfromastockaquariumweretransferredinto
smallaquariaofequalsizeandshapeThreefishwere
placedseparatelyintobalanceaquariaandfedwhile
threeweresimilarlyplacedintoaquariaofclearwater
andstarvedfor48hoursThefishwerethengiventhird
andfourthstagelarvaeofthegenusAedesWithin30
minutesforthosefishthathadbeenfedone36cm
inlengthate17larvaethesecond41cminlength
ate49andthethird29cminlengthconsumed15
larvaeWithinthesameperiodoftimeforthosefish
thathadbeenstarvedthefirst42cminlengthde
voured65larvaethesecond38cminlengthcon
sumed49andthethird40cminlengthate58larvae
Inaseriesofadditionalfeedingexperimentsonefish
45cminlenfthdevoured168thirdandfourthstage
AedeslarvaewithineighthoursAmuchsmallerand
youngerfish69mminlengthatetwothirdstagemos
quitolarvaetaking38secondstoswallowthefirstone
andoneminuteand20secondsforthesecondlarva
AsseenhereGambusiavoraciouslyfeedsonmosquito
larvaeandthepredatoryhabitispracticedearlyinthe
lifeofthefish

Fieldobservationsstomachanalysesandfeeding
experimentsinthelaboratorydemonstratedthatthe
selectedfoodofthemosquitofishisnotalwaysthe
mosquitolarvaThestomachcontentsoffishplanted
inwaterswithmosquitolarvaeandsmallcrustaceans
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ofseveralkindsprincipallyCyclopsDaphniaandsimi
larformsoftencontainedpredominantamountsof
crustaceansWhenlarvaeandcrustaceanswereadded
concurrentlytolaboratoryaquariacontainingGam
busiathefishnotinfrequentlyattackedthecrusta
ceansfirstfeedinguponthemingreatnumberswith
onlyanoccasionaldevouringofalarvaInafewrare
instancesthefishwouldnottouchalarvauntilthe
crustaceanswerecompletelyconsumedSimilarresults
wereobtainedthroughfieldobservationsHoweverit
wasnotedinboththefieldandlaboratorystudiesthat
aslongasthemosquitolarvaeremainedquietthey
wereseldommolestedbythefishbutwhenactive
theywereimmediatelyattackedThecrustaceanson
theotherhandwereperpetuallyinmotionandappar
entlyattractingtheattentionofthefishMovement
ofthepotentialpreymightwellbeacontributingfac
torintheselectionofbutnotnecessarilythepreference
forcertainanimallifeinthedietofGambusia

Astudyofthemosquitofishinregardstoitsrateof
digestionconcludedtheinvestigationTwentyfishfrom
astockaquariumweresegregatedandfed100third
andfourthstageAedeslarvaeThefishconsumedthe
larvaewithinfiveminutesSubsequentlyonehourafter
feedingandtheneverytwohoursthereaftertwofish
wereremovedfromtheaquariumkilledandpreserved
in4formalinsolutionThespecimenswereallowed
tostandfornotlessthan24hoursinordertosimulate
conditionsthatwouldbecomparabletothosehadthe
fishbeencollectedinthefieldIneachcasethediges
tivetractofthefishwasremovedplacedintoawatch
glassopenedandthecontentwashedoutFoodother
thanthemosquitolarvaewasdisregarded

Inthefishthathadbeenkilledonehourafterfeed
ingandinwhichtwolarvaewerefoundthelarvae
hadshrunkentoabouttwothirdstheirnormalsize
Thesclerotizedheadcapsulesandsiphonsremained
intactbutthefleshycontentsofthesestructuresap
pearedtobeapproximatelyonehalfdigestedMuscle
tissuewithinthethoraxandabdomenshowedsignsof
disintegrationbutthemusclesremainedwholeand
retainedtheirnormalshapesandcharacteristicsInthe
fishkilledtwohoursafterfeedingonecontained23
larvaeaboutthreefourthsdigestedwhiletheother
containingonlyasinglelarvawithinthestomach
properhad18thatwerethreefourthsdigestedinthe
upperportionoftheintestinesTheheadcapsulessi
phonsandabdominalsetaewereentireandattached
totheintegumentwhichwasalsoentirewitheach
larvaThemuscletissuethroughoutthelarvaewas
digestedtoasemiliquidstateThetracheaewereen
tireandvisiblethroughthetransparentintegument

Twofishkilledfourhoursafterfeedingeachcon
tainedtwolarvaeinthelowerpartofthestomachand
upperintestinesThelarvaeweremorethanthree
fourthsdigestedandthemuscletissuecompletelyliqui
fiedTheintegumentofeachwasconsiderablywrinkled
inappearancebuttheheadcapsulesandsiphonswere
completeTwofishkilledsixhoursfollowingthefeed
ingcontained10and14larvaerespectivelyintheup
perportionsoftheintestinesbutnoneinthestomach
Theheadcapsulessiphonsandabdominalsetaewere
distortedandtorturedinappearanceIneachcasethe
integumentofthethoraxandabdomenwasnolonger
entirebutappearedaswhitestrandsofmaterialcon
nectingtheheadcapsuletothesiphonInthetwofish

preservedeighthoursafterfeedingthelarvaewere
foundinthemiddleportionoftheintestinesasamass
oftangledtissueconsistingoftheremainsoftheintegu
mentanddistortedsclerotizedstructuresofthelarvae
Theheadcapsulesandsiphonswerereducedtosmall
discontinuouspieceswiththeexceptionofafewsi
phonsInthefishkilledtenhoursafterfeedingonly
anindistinguishablemassoftissueandsclerotizedma
terialwasfoundinthelowerportionsofthedigestive
tractseventhesiphonsbeingdestroyedtoastatus
whereonlycarefulstudyrevealedthemforwhatthey
wereTherapidrateofdigestionundoubtedlyisacon
tributingfactorinthefeedingcapacityofGambusia
makingitpossibleforthefishtoconsumelargenum
bersofmosquitolarvaeandquantitiesofotherfoodin
comparativelyshortperiodsoftime

Thestudiesmadeduringthisinvestigationresulted
inthefollowingconclusionsGambusiawidelydis
tributedthroughouttheworldsurviveinmanytypes
ofwatersomeofwhicharenottenantableforfishof
otherspeciesWhenemployedinsmallpondsthefish
canbeeffectiveinmosquitocontrolifplantedinsuf
ficientnumbersunderconditionsfavorablefortheir

useInlargebodiesofwaterswampsandlakesGam
busiaoftencongregateandremainwithinselected
areasTheyprefersunlighttoshadeTheamountof
plantgrowthandabundanceoffooddirectlyinfluence
thefeedingactivitiesofthefishandtheireffectiveness
asexterminatorsofmosquitolarvaeWhenvegetation
exceeds60ofthewatersurfaceareathefishgenerally
foragearoundtheedgesofthegrowthwithonlyasmall
percentageofthementeringitThereproductiveseason
ofGambusiaismoreextensiveinthermalpoolsthan
inwatersofnormaltemperaturesEggsandembryos
invariousstagesofembryologicaldevelopmentareto
befoundwithinfemaleovariesduringthereproduc
tiveseasonandthreetofourbroodsperseasonarenot
uncommonundernormalconditionsAnimallifeisthe
selecteddietofGambusiabutthefishwillsupplement
thisdietwithplantmaterialoftensurvivingforlimited
lengthsoftimeonplanttissuealoneTheselectedani
mallifeinthedietofGambusiaisnotalwaysmosquito
larvaesincesmallcrustaceansareoftenconsumedin

predominantquantitiesevenwhenmosquitolarvae
arepresentMovementofthepreymightbeacon
tributingfactorintheselectionofandnotnecessarily
preferenceforcertainanimallifeinthedietofGam
busiaThefishareabletoeatlargenumbersofmos
quitolarvaeanddigestthemwithineighthoursa
factorcontributingtotheirvoraciousfeedinghabits
FinallybecauseofthecharacteristicsofGambusia
thefishifproperlyemployedcanbeanimportantsup
plementarycontrolmeasureinmosquitoabatement
work
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PresPortmanThankyouverymuchDrReesI
knowthateveryonewhohasbeenconcernedwithmos
quitofishlearnedsomethingnewthismorningand
perhapssomeofourdoubtsorsomeofourwishful
thinkinghasbeenprovedordisproved

NowwewillhearfromLeonHallAssistantMana
gerSanJoaquinMosquitoAbatementDistrictwho
willinformusconcerningLarvicideExperimentsand
EvaluationsintheSanJoaquinMosquitoAbatement
District

LARVICIDEEXPERIMENTSANDEVALUATIONS

INTHESANJOAQUINMOSQUITO
ABATEMENTDISTRICT

LEONLHALL

AssistantManagerEntomologistSanJoaquin
MosquitoAbatementDistrict

Theuseofinsecticidesandoilsforthetemporary
controloflarvaeconstitutesthemajorphaseofmost
mosquitoabatementprogramsThisfactbecomes
moreapparenteconomicallywhenthecombined
195758budgetsfor14mosquitoabatementdistrictsin
theNorthernCaliforniaareaareanalyzedApproxi
mately62ofthesecombinedbudgetsgoforsalaries
andwagesofpersonnelthemajorityofwhichare
necessaryforoperatingequipmentusedforlarviciding
orrelatedworkInsecticidesandoilscallforapprixo
mately15withtheremaining23setasideforother
workoperationsandmaintenance

TomeetthisimportanceofinsecticidesintheDis
trictsprogramacontinuingevaluationisprovided
throughtheestablishmentofexperimentalplotsfor
testinglarvicidesincurrentuseaswellasthoseof
potentialuseinthefieldInsupportofthefieldtests
periodicevaluationsofroutinefieldapplicationsare
maderegardingmethodsequipmentandchemicalef
fectiveness

Theuseofthesevariousmaterialsaslarvicidescan
oftenbecomesoroutinethattheimportantfactorsas
sociatedwiththeirusebecomessomewhatclouded
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Eventhemosteffectivelarvicideformulationcanbe
insuchamannerastobepartiallyortotallyineffective
Thepasthistoryofeffectivenessofanyformulation
givesnoguaranteeofthedesiredendresultsThemeth
odsofapplicationandtheapplicatormustbeunder
continuedguidancetoinsurethatthelarvicideactually
comesincontactwiththelarvaeThetypeofequip
mentapplicationratedosagerateandtheformwith
whichthelarvicidesareuseddependonthesourceto
betreated

Theexperimentalplotsarenotsetuptoreveal
prolongeddatabutrathertoobtainusabletechnical
informationtofitourareaandprogramTheseexperi
mentsinthefieldwereplannedtodeterminethedos
ageratesofvariousinsecticidesetcnecessarytogive
anearcompletekillwhenifactuallycameincontact
withthelarvaeWiththisbasicinformationapplica
tionratesandtypesofequipmentnecessarytodothe
jobareselected

LarvicideformulationscurrentlyinuseintheSJ
MADconsistsofDDTMalathionDieldrenPyre
noneLethaneDieselandWeedOilsTheseinsecti
cidesareusedatapproveddosageratesThemore
toxicorganophosphateshavenotbeenusedhowever
planstoincorporateParathioninnextseasonspro
gramledtoitsinclusionaspartoftheexperiments

Thesiteforexperimentalplotsplayanimportant
roleinevaluationTheywerecarefullyselectedwith
uniformvegetativegrowthwaterdepthandpresence
ofnumerouslarvaeaskeyfactorsthusofferingcom
parativeconditionsforvariousdosageratesandformu
lations

Themainobjectoftheseplottestsduringthepast
twoseasonshasbeenthecontrolofCulextarsalislar
vaewhichduetoitsuniversalbreedinghabitsisour
principalcontrolproblem

Mostplotshaveconsistedof120ofanacreeach
completelyseparatedfromtheotherAseriesofdips
witha pintporcelaindipperona5ftcanehandle
aremadejustpriortotreatmentAcountismadeof
the3rdand4thinstarlarvaeandpupaecollectedwith
eachdipThecountisrecordedonasmallplotsketch
andthelocationofeachdipisnotedwithintheplot
Theprocedurewasduplicated24hoursfollowingthe
larvicideapplicationwithanattemptmadetodipin
thesamelocationsThelarvicideswereevaluatedasto
thepercentkillof3rdand4thinstarlarvaeandper
centreductionofpupaeAlldippingsprayingandre
checkingweredonebytheEntomologisttoinsureuni
formevaluation

Resultsconsideredimportanttoourprogramcan
benotedintheaccompanyingtableBrieflyDDT
DieldrenandPerthanedidnotgiveresultsconsidered
satisfactoryMalathionattherecommendeddosageper
acrewasconsistentlyeffectiveandexcellentresults
camefromParathionandTrithionatdosagestriedThe
formulationsthatprovedeffectiveaspupacideswere
the5DDTinDieselOilandMalathioninDieselOil
appliedfromonetotwogallonsperacreThepractice
ofaddingoilstoemulsionswithagitationtoaidthe
controloflateinstarlarvaeandpupaeprovedineffec
tiveintheplottestswhen5 10and20DieselOil
byvolumewasaddedtotheemulsion

Inthesupportofthesefieldtestsperiodicevaluation
ofroutinefieldapplicationsaremadetodetermineif
thedesiredendresultsareobtainedThefieldevalua
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tionsaremadebytheEntomologistwhoenliststhe
helpoftheDivisionSupervisorsAsinmostdistricts
ouroperatorsfilloutdailyreportswhichlisttheindi
vidualplacessprayedandshowthetypeofareatested
itssizethetypeofmaterialandtheamountusedThis
informationisremovedperiodicallyandisusedtode
terminedosageratesapplicationratesetcWhenthese
areasinthefieldarecheckednotesaremadeonthe
accuracyoftheoperatorsreport

Avarietyoffindingsfollowedtheseinspectionssuch
asoverdosageorwastefuluseofinsecticidesunder
dosageorfailureoflarvicidetoreachlarvaeduetofield
conditionsequipmentmalfunctionimpropermethods
orpoorjudgmentinapplicationandononeoccasion
thetreatmentofasourceonlyminutesbeforebeing
checkedwhichwasreportedlytreated24hoursearlier

Whenpoorlarvalkillsarerealizedthemethodsand
materialsusedarecheckedtodeterminewhatcorrec
tivemeasuresarenecessarytoobtaingoodcontrolIn
thismannertheworkdonebythepersonnelofthe
Districtisconstantlydirectedanduselesseffortor
wasteofexpensiveinsecticidesisreducedtoamini
mum

SUMMARY

Realizingtheimportanceofthelarvicidingprogram
anditsneedforconstantguidancemethodsforselect
ingeffectiveformulationsthroughplottestshavebeen
devisedTheseformulationsselectedeventhoughex
perimentallyareoflittlevalueunlesspropermethods
ofapplicationareusedPeriodicandunannounced
evaluationofroutinefieldworkhasuncoveredtheneed

forimprovedmethodsofapplicationandthusincreased
theefficiencyoftheprogram

PHYSICALANDBIOLOGICALASPECTSIN

REDUCINGAEDESNIGROMACULIS

LUDLOWSOURCESFROM
CONTOURCHECKIRRI

GATEDPASTURES

EMBREEGMEZGER

EntomologistSolanoCountyMosquito
AbatementDistrict

INTRODUCTION

Thephysicalandbiologicalaspectsthatinfluence
theproductionofAedesnigromaculisinCalifornia
pastureshavebeenstudiedbytheecologyunitRC
HusbandsetalBureauofVectorControlCalifornia
StateDepartmentofPublicHealth

Inthepastsixyearssomebasicfactorsthatinfluence
theproductionofthespeciesinthepastureshave
evolvedfromthisecologyunitSomeofthesefactors
wereutilizedinattemptingtoreduceAedesnigro
maculissourcesinthecontourcheckpasturesinthe
SolanoCountyMosquitoAbatementDistrict

Inthepastyearsincludingtheyear1957theadults
ofthespeciescompletelydominatedthecontourcheck
pastureareainthenorthernsectionoftheMAD
Sheepgrowersinthisareastatedtheywerelosing
theirmonetaryprofitsofraisingsheepformarketbe

causeoftheherdsoftheadultsofthespeciesprevent
ingthesheepfromfeedingonthepastureforageThe
growerssaidtheyhadtosupplementalfalfaand
TrefoilCloverhayatanaddedexpensetokeeptheir
flocksofsheepcompletelyoutoftheareabecauseof
thehordesofmosquitoesItwasalsostatedbythese
sheepgrowersthatthemosquitoesinterruptedtheirri
gationcyclesoftheirpasturesbypreventingtheirri
gatorsfromturningirrigationdistrictwaterintothe
fieldsandfromstartingtheirirrigationpumps

Togiveimmediaterelieffromthegreatnumberof
mosquitoesinthecontourcheckpastureareatheSo
lanoCountyMosquitoAbatementDistrictresortedto
chemicalcontrolmethodsKnowingthatthistypeof
controlhasnolastingeffectasfaraspermanentcontrol
isconcernedsourcereductionmustbeemphasizedin
ordertocontrolmosquitoproductionincontourcheck
irrigatedpasturearea TheMADhaspracticed
sourcereductioninitssaltmarshesAedesdorsalis
Meigenthelast27years

MDMillerandJBBrown1950describecon
tourcheckpasturesasirregularbasinsformedbysmall
leveesorridgesLocationofthecontourleveesisde
terminedbytheuseoftheengineerslevelandrod
Eachleveeisconstructedonacontourorlineofequal
elevationItisalsostatedthatthismethodofirrigation
isonlysuitableonheavysoilswherethelandisnearly
flatorgentlyslopingandwherelargeheadsofwater
6to10cubicfeetpersecondaredesirablemustbe
availablesothatthebasinscanbefilledinashort
timeAftercontourlineshavebeenestablishedtoform

thebasinsorchecksabroadshallowirrigationdrain
ageditchislocatedthroughtheapproximatecenter
ofeachcheckorbainControlweirgatesareplaced
wheretheditchpassesthroughtheleveesTheditchis
usedforrapidlydrainingthebasinsorchecksafterthey
havebeenirrigatedandforcarryingthewaterfrom
thesourceofsupplytothelowerbasinsThefieldsare
irrigatedfrontbasintobasinwiththewaterbeing
drainedfromtheuppertolowerbasinssuccessively
Excesswaterfromthelastcheckisdischargedtowaste
waysortolowerlands

Laborcostsforthistypeofirrigationarelowerthan
foranyothersystemofirrigationprobablynotex
ceeding3peracreperyearConstructionandplant
ingcostsontheaverageisabout30peracreThisis
about20peracrelessthanforthestripcheckmethod
ofirrigation

JCMarr1954statesthatbyusingthismethod
contourcheckofirrigationitreducestheneedto

gradeorlevelthelandFrequentlythisirrigation
methodisemployedtoavoidaltogetherthenecessity
ofgradingtheland

TheSolanoCountyDepartmentofAgriculturein
theirannualagriculturalcropreportfortheyear1956
statesthattherewasatotalof21400acresofirrigated
permanentpastureinthecountyofSolanoofthistotal
acreageitisestimatedthat63areirrigatedbythe
contourcheckmethod

PHYSICALANDBIOLOGICALASPECTS

Observationsofmanycontourcheckpasturesinpast
yearshaveshownthatthephysicalandbiological
aspectsthatinfluencetheproductionofAedesnigro
niaculisinanygivencontourcheckpasturemustbe
knownbeforesourcereductionofthespeciescanbe
ginRCHusbands1955statesthattheinterrela



tionshipbetweensoilfactorsclimaticfactorswater
managementpracticesandlarvaldensitiesandlarval
distributionmustbetakenintoconsiderationatall

timeswhenplanningthesourcereductionprogram
ThusfromthebasicprinciplessetdownbySDavis
andRCHusbands1955 RCHusbands1955
andtheauthorsownobservationsananalysiswas
madeoftheaspectsthatwouldinfluencethesource
reductionofthespecies

Fourinfluencingfactorswerefoundtopredominate
inthecontourcheckpasturefieldsTheywerefield
layoutsandstructuresirrigationapplicationsclimatic
factorsandlarvaldevelopmentdensitiesandmigra
tion

Inanalyzingthefieldlayoutsandstructuresfactor
itwasfoundthatintheconstructionofcontourcheck

pasturesmosquitoovipositionsiteswerebuiltinthe
pasturesduringtheconstructionprocessDiskridgers
thatformtheleveesorridgesthatmaketheirregular
checksleaveashallowdepressioncolloquiallyknown
asbarrowpitsonbothsidesoftheleveesThesede
pressionsretainirrigationwaterthusmakinganideal
mosquitoovipositionsiteWiththelackofanyappre
ciablelandlevelingorgradinginthismethodofirriga
tionnaturaldepressionsarefoundinmostanycheck
Theirrigationdrainageditchwhichsuppliesanddrains
theirrigationwatertoandfromthepasturewasfound
tobeinmostinstances3to1fthigherthanthechecks
borderingitThustheirrigationwatercouldbebacked
intothecheckssincecontrolweirgatesintheditch
areclosedoneachcheckduringirrigationandare
openedonlywhenthecheckissettodrainWatercould
notbedrainedoffsufficientlytopreventmosquitoovi
positionbecauseofthehighsectionoftheirrigation
drainageditchandofthesiltedconditionoftheshal
lowdepressions barrowpitsborderingthelevees

Irrigationapplicationsplayaveryimportantpartin
thesolutionofsourcereducingthespeciesAedes
nigromaculisfromcontourcheckpasturesThereare
usuallytwosourcesofsupplyinirrigatingthepastures
canalwatersuppliedbytheirrigationdistrictandirri
gationpumpssuppliedbythepasturegrowerIfacon
tourcheckpastureisirrigatedfromanirrigationpump
itwillusuallytakefrom7to12daystoirrigatethe
field Sizeofpasture80acresflowfrompump900
1200GPMIthasbeenobservedmanytimesthat
whenacontourcheckpastureisirrigatedfromapump
adultemergencetakesplacewhilethepastureisstill
beingirrigatedIfthecontourcheckpastureisirri
gatedfromacanal sizeoffield80acresflowfrom
canal4to10cubicfeetperseconditwillusually
takefrom33to5daystoirrigatethepastureAdult
emergenceinthisirrigationapplicationhasbeenob
servedtotakeplaceonlyafterthepasturehasbeen
irrigatedandthefieldissettodrainThusthenumber
ofdaysrequiredtoirrigateacontourcheckpastureis
influencedbytheirrigationapplicationrateThisisa
veryimportantaspecttobeconsideredinthecontem
platedsourcereductionprogramofAedesnigromaculis
fromcontourcheckpastures

Theclimaticfactorstronglyinfluencestheirrigation
applicationfactorbyinfluencingirrigationcyclesNu
merousobservationshaveshownthatwhentheair
temperaturesarehigh8595degreesfahrenheitthe
pasturegrowerswillirrigatetheirpasturesregardless
ifthesoilinthepasturesisstillsaturatedfromthelast
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irrigationThisadditionalirrigationdoesnothingbut
scaldtheirforageplantstheTrefoilandcloverand
promotewaterlovingweedswatergrassEchinochloa
crusgallibroomsedgeAndropogonvirginicusthus
inducingpasturedeteriorationTheclimaticfactor
temperaturealsoinfluenceslarvaldevelopmentofthe
specieRCHusbands1955whereitisofamajor
importanceinsourcereductionprograminvolvingthe
contourcheckpastures

Larvaldevelopmentlarvalmigrationandlarvalden
sitiesareverycloselyinterrelatedintheanalysisofthe
speciesourcereductionprogramIthasbeenobserved
whencontourcheckpasturesareirrigatedfromirriga
tionpumpsthechecksarefloodedanddrainedsep
aratelyNotmorethanoneortwochecksareirrigated
atthesametimeWhenthefirstcheckisfloodedtoits

maximumdepthfirststagelarvaeAedesnigromaculis
appearafteraboutonehourThewaterinthisfirst
checkisallowedtodrainbyopeningtheweirgatein
theirrigationdrainageditchintotheirrigationdrain
ageditchandflowintothesecondornextlowercheck
takingwithitafairlyhighpercentageofthefirststage
larvaeThisislarvalmigrationinducedbywatermove
mentWhenthesecondcheckisfloodedanotheregg
hatchtakesplaceproducingfirststagelarvaeThen
whenthissecondcheckiscompletelyfloodedtoits
maximumdepththewaterisallowedtodrainintothe
irrigationdrainageditchtakingwithitlarvaethat
werehatchinthefirstchecksomeareinthesecond
stageoftheirlarvalgrowthandlarvaethatwere
hatchfirststageinthesecondcheckdownintothe
thirdchecktobeirrigatedThisprocessoflarvalmi
grationisrepeatedcheckbycheckuntilthepastureis
completelyirrigated

Ifcontourcheckpasturesareirrigatedfromacanal
larvalmigrationtakesplaceonlytoalimiteddegree
Thisisbecauseofthehighintakerate4to10cubic
feetpersecondofirrigationwatercomingfromthe
canalintothepastureWiththishighintakeratefrom
fourtofivechecksarefloodedatthesametimeandif
thecontourpasturehasonlyfifteencheckstheirriga
tionwaterisdrainedonlythreetimesintotheirriga
tiondrainageditchthuscreatingaconditionwhereby
thelarvaemigrateonlythreetimesbeforetheyare
drainedoffintothedrainagecanal

Larvaldevelopment growthratesistakingplace
continuouslyinthecontourpasturesandisespecially
importantregardingthelarvalmigrationprocessWhen
thetemperatureishighthisincreasesthelarvalde
velopmentprocessandwhenthelarvaearebeing
transportedbytheirrigationwatermovementdownto
thelowerendofthepasturetheyareusuallyinthe
thirdandearlyfourthstageoftheirlarvalgrowthBy
thetimethelarvaehavepassedthecenterofthepas
turethehightemperatureshaveincreasedthelarval
growthstothepupastagewithsomeadultemergence
takingplaceAdultemergencethenoccursonthe
fifthorsixthdayofirrigationapproximatelyfromthe
firstcheckirrigatedtothecenterofthepasturewhich
isapproximatelytheseventhcheckinthefieldThere
areusuallyonlyfifteenorsixteencheckstoanaverage
sizecontourcheckpasturefield

Larvaldensitiesareimportantintheoverallanalysis
becausetheyindicatewhichpasturewouldproduce
highadultdensitiesRCHusbands1955 Bythe
larvalsamplingaratiocanbeobtainedshowingthe
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percentageofeachstageoflarvalgrowthThustheo
reticallyifagivencontourpasturehad330percent
fourthstagelarvae370percentthirdstageand20
percentsecondstagethispasturecouldbeclassified
asahighmosquitoproducerthusindicatingwhich
pasturesshouldbeconsideredinthecontemplative
sourcereductionprogram

ANINDICATIVEMETHODOLOGYINSOURCEREDUCING
AedesnigromaculisFROMCONTOUR

CHECKPASTURES
Whenallofthefactorsthatinfluencetheproduction

ofAedesnigromaculisinthecontemplatedsourcepro
gramareanalyzedthereisusuallyonefactorthatisthe
keyinreducingsuchsourcesThiskeyfactorwould
alsolimittoagreatdegreetheotherinfluencingfac
torsontheproductionofthespeciesInthecontour
checkpasturesthiskeyistheirrigationdrainageditch
ofthefieldlayoutandstructuresfactorThisditchis
usuallylito fthigherthanthechecksborderingit
thuspreventingtoagreatdegreeadequatedrainage
oftheirrigationwaterfromthechecksintotheirriga
tiondrainageditchByloweringordeepeningthis
ditchsothattheditchpadisatthesameheightasthe
checksandbycleaningtheshallowdepressionsbar
rowpitsthedepressionsareusuallysiltedand
pluggednexttoandonbothsidesoftheleveesthat
formthecheckssothattheirrigationwatercouldade
quatelydrainintotheditchThiswouldhelpremove
thewaterfromthechecksinashorterperiodoftime
Theshallownaturaldepressionslocatedthroughout
thecenterofmostchecksmightbefilledwithanyavail
ablesoilsopreventingthemfrombeingamosquito
ovipostionsourceorbydiggingashallowditchfrom
thesenaturaldepressionstothebarrowpitsnexttothe
leveesandthushavethewaterdrainfromthebarrow
pitsintotheirrigationdrainageditchandintothe
maindrainagewastewayorcanalThiswouldprevent
theoreticallyadultemergenceofthespeciesinthe

contourcheckpasturesRCHusbands1955 de

scribespreventionbasedupontheremovalofallwater
fromthepasturesfourdaysafterapplicationTheo
reticallythiscanbedonewhetherthepasturesareirri
gatedeitherfromanirrigationpumporcanalwater
byconstructingtheirrigationdrainageditchaspre
viouslymentioned

Annualmaintenanceisofaprimeimportanceinthe
preventionprocessOnceapasturehasbeenreduced
ofpracticallyalloftheexistingovipositionsitesand
thenisallowedbyneglecttogobackintoproduction
ofthespeciesisaneedlesswasteoftaxpayersmoney
andtimeandenergyofthepeopledoingthesource
reductionworkOnlybyannualsurveysofthepastures
canthemaintenancepartofthesourcereductionpro
grambemadetocontinuetoexist

TheSolanoCountyMosquitoAbatementDistrict
havedecidedtocontinueonwiththesourcereduction
programofAedesnigromaculisfromcontourcheck
pasturesbynegotiatingwithlocalsheepgrowerswho
haveproblempasturesThedistricthasinfluenced
themtocontractwithalocaldraglineoperatorwhohas
ahydraulicshovelwhichisveryefficientinconstruct
ingorloweringtheirrigationdrainageditchtothe
properlevelinthecontourcheckpasturesThedistrict
alsoisnegotiatingwithlocalimplementcompaniescon
cerningthepurchaseofalightweighttracklayertype

tractorThedistrictwishestodevelopaplowtodig
andcleanthebarrowpitsnexttothecontourlevees
andtodigtheshallowditchesfromtheshallownatural
depressionslocatedinthecenterofmostchecks

Itisanticipatedthatthisequipment tractorand

plowwillberentedtothepasturegrowersonacost
basis
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PublicHealthImportance
Hippelateseyegnatsareamajorpublichealthprob

leminlocalitieswherethesepestsattainhighpopula
tionlevelsSinceeyegnatsareattractedtoandhavea
predilectionforeyesearsnosemouthwoundsand
sorestheyconstituteaconstantsourceofannoyance
tomanandhisdomesticatedanimalsInadditionto

beinganuisancetheyhavealsobeenincriminatedin
thetransmissionofseveralinfectioushumandiseases
suchasconjunctivitisprevalentinmanypartsofthe
globeyawsendemicinthetropicsandmaldepinto
orspotteddiseaseendemicinpartsofMexicoand
othersectionsoftropicalAmericas

Eyegnatsoreyeflieshavebeenshowntotransmit
NagaSoreinAssam GrahamSmith1930andbo
vineMastitisinthiscountrySanders1940

ResearchProgramExpanded
Researchprojectonthebiologyandcontrolofeye

gnatsinsouthernCaliforniaisacooperativeeffort
pursuedbytheCoachellaValleyMosquitoAbatement
DistrictandtheDepartmentofEntomologyUniver
1TheassistanceofLDMooreGerryLathamArtCavanaugh

andBartWilliamsoftheCVMADinpartsofthisworkis
greatlyappreciated
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sityofCaliforniaatRiversideExtensiveresearchun
dertakingsoneyegnatshavebeenmadepossiblebya
grantinaidfromthisDistricttoourDepartment

Recentstudiesonthebiologyofeyegnatsinsouth
ernCaliforniaparticularlythoseinCoachellaValley
haveunfoldedsomeinterestingfactsabouttheniches
behaviorbreedinggroundsdispersalandseasonal
populationfluctuationsoffivespeciesofeyegnats
Successfullaboratorycolonizationofthemostpre
dominanteyegnatspecies ieHcollusorinthe
southwesthasmadeitpossibletocarryonbasicstud
iesonthebiologyofthispestundercontrolledenviron
mentalconditonsLaboratorytrialswithvariousinsec
ticidesagainsteyegnatlarvaeandadultshavebeen
madeeasierwiththeavailabilityoflaboratorypopula
tionsofthevariouslifestagesoftheinsect

BiologicalObservation
Theeyegnatspeciesencounteredinthedesertareas

ofsouthernCaliforniabreedmainlyincultivatedsoils
Loosesoilwithamplewaterandorganicmattercon
tentwhenaccompaniedbyoptimumweathercondi
tionsandcultivationresultinalargenumberofeye
gnatsItisthereforeobviousthatthetypeofcropas
farasweknowdoesnotinfluenceeyegnatproduction
toagreatextentItshouldbementionedherethatnon
cultivatedareassuchascertainalfalfafieldshouse
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holdgardensandgolfcoursesalsobreedgnatsbutthe
numberofgnatscontributedbythelatterisrelatively
negligibleascomparedtocultivatedcroplands

Afterthegroundhasbeendiskedgnatsswarmover
thedisturbedgroundanddeposittheireggspresum
ablyatthesurfaceofthesoilinprotectednichesThe
larvaeafterhatchingworkdownintothesoilandprob
ablyfeedanddevelopbelowthefivetosixinchdepth
levelUponcompletionofdevelopmentthelarvaework
backuptowardthesurfaceofthesoilandpupateThe
majorityofthepupaehavebeenrecoveredfromthe
36depthlevelTheverticaldistributionofpupaeand
larvaewillunquestionabydependonthewaterand
organicmattercontentofthesoilaswellasatmospheric
conditions

Thisbiologicalinformationhascertainimplications
insofarasthedistributionofthelarvicidingchemical
inthesoilisconcernedMaximumexposureofthelar
vaetotheinsecticidewillbeattainedonlyincases
wherethemaximumdistributionoftheinsecticide
andthelarvaeisinthesamedepthlevel

Adulteyegnatpopulationshavebeenheavyduring
thepasttwoseasonsallovertheCoachellaValleyIn
creasedgnatactivitywasobservedinthemonthsof
MarchandAprilandthepeakofpopulationdensity
wasreachedeitherinSeptemberorOctoberPopula
tiondensityduringthesummermonthswasmain
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Brewers

Egg Yeast

11865 158

TABLE2

Someproteinaceousmaterialstestedasattractantbaitsagainst
HcollusorTownsendinbaittraps

NoofGnatsCapturedbyEachMaterialforthe
DurationoftheTest

2795 3662

TESTBDuration16days
Lactalbumin

Egg HyCase SoyPeptone Peptone

6699 1406 98 9585

Rawegg5weightweightbasiswasthestandardbaitusedAlltheothermaterialswerealsomadeeitherinto5solutions
orsuspensionsandplacedinthetrapsInordertominimizepositoneffectsthematerialswererotatedinonedirectioneach
servicingtimeThevolumeofthesolutionsorsuspensionswaskeptconstantbyaddingwatertothem
Significantlydifferentfromtherestat01levelbutnotdifferentfromeachother

tainedataconstantlevelwithnodipinthepopula
tioncurveThisfindingisratherincontrasttowhat
wasobservedbyworkersintheearlythirtiesStudies
conductedoneyegnats25yearsago Burgess1951
showedtheseasonalpopulationcurvetofluctuatetoa
lowlevelduringthesummermonthsTheprevalence
ofhighpopulationsduringthesemonthsatthepresent
timeismorelikelytobeduetotheavailabilityofan
amplesupplyofwaterforirrigationincreasedculti
vatedacresunderfarmingandvarioustypesofcrops
grownintheValleynow

SamplingAdultEyeGnatPopulations
Insamplingadulteyegnatslargenumbersofother

dipterousfliesarecaughtinthecollectingjarsThese
flieslikeHippelatesareattractedtotheeggbaitused
inthetrappingoperationandcauseinconveniencein
countingandsegregatingthetinygnatsTheexclusion
ofthesefliesisdesirableandmuchtimecanbesaved
incountinganddeterminingeyegnatspecies

Inordertoexcludethelargerfliesawindowscreen
16meshgridwasplacedinthescreenconeofTink
hambaittrapsFivepairsofthesetrapswerecompared
indifferentlocationsandthescreenconeswereinter
changedeachtimethegnatswerecollectedTheresults
ofthisexperimentTable1indicatedthegridham
peredmovementofthegnatsthroughthescreencone
intothecollectionjarandthereforefewergnatswere
usuallycaughtinthetrapswiththegridThedata
analyzedbycrossoverdesignshowedsignificantdif
ferenceincatchbetweenthetwotypesoftraps

Insofarasbaitsareconcernedthereareseveralma
terialsthatattracteyegnatsinlargenumbersbytheir
decompositionproductsAmongthesegroundliver
andmeatfishmealandraweggaretheonesthatare
2StatisticalanalysisofthedatawereperformedbyDrMorrisJ
GarberUniversityofCaliforniaCitrusExperimentStation
Riverside

TESTADuration18days

Staleys Blood Partiallyhydrolyzed Protein

SauceBase2 Meal Yeast Hydrolysate

8382 545

NZAmine
E

Peptonized
Milk

3910 223

wellknownandusedbyotherworkersAlongthisline
twopreliminaryfieldtestswereconductedontheuse
ofsomeothersubstancesaslurestotheadultgnats
Thestandardbaitusedforcomparisonwithmaterials
wasa5suspensionofrawegginwater

InTestATable2 eggandpartiallyhydrolyzed
yeastweresignificantlysuperiortotherestofthema
terialsBrewersyeastStaleysSauceBaseNo2blood
mealandMRTproteinhydrolysatewerenotsignifi
cantlydifferentfromoneanotherIntestBTable2
thestandardeggbaitandlactalbuminpeptonegave
significantlybettercatchesascomparedtotheother
materialsHyCaseandNZAmineEwerenotaseffec
tiveaseggandlactalbuminbuttheywereslightlybet
terthanSoyPeptoneandPeptonizedmilk

EyeGnatsFoundtoFlyAppreciableDistances
Duringthepastseasontwoexperimentsontheflight

rangeofHcollusorTnswereperformedinthePalm
DesertandIndioareasoftheCoachellaValleyIneach
experimentwellover37000gnatswerelabelledwith
P32incorporatedintheirfoodTheradioactivegnats
werereleasedinlocationswhereextensivebreeding
activityofgnatshadbeenobservedConditionsfor
roostingofgnatsintheseplaceswerealsofavorable

ThetaggedgnatsreleasedinthePalmDesertarea
weretrappedasfaras415milesfromthereleasepoint
Thispointwasreachedonthe4thdayfollowingthe
releaseTheradioactivegnatsgaveanywherefrom
500to20000countsperminutewhentheywereplaced
atadistanceof2inchfromtheGeigerMullertube
Thereforethedetectionofalabelledgnatamong
thousandsofothergnatswasasimplematter

Similarresultswereobtainedfromthereleaseinthe
IndioareaHerelabelledgnatswerecapturedasfar
as43milesfromthepointofrelease

Inboththeseexperimentstheeyegnatstraveled
withandagainstthegeneraldirectionofthewind



Theyconsistentlyflewtowardresidential areaswhich

wereonetothreemilesawayfromthereleasepoints
Larvicidingtreatmentsforthecontrolof evegnats

werepreviouslyconfinedmainlytofarmsinthe prox
imityoftownsandresidentialsubdivisionsThis was

basedonanassumptionthateyegnatswouldnotfly
intotheresidentialsectionsfromdistantgnatproduc
inglandHoweverinthelightofthepresentinforma
tionobtainedontheflightactivityof eyegnatsthe
perimeteroftheareatobetreatedforgnatcontrol
shouldbeexpanded

MoreEffectiveControlMeasureDeveloped
Thefirstlarvicidingcontrolmeasureagainst eye

gnatsintheCoachellaValleywasdevelopedbythe
CoachellaValleyMosquitoAbatementDistrictabout
sixyearsagoTinkham1953Thiscontrolconsisted
oftreatingthesoilprimarilyindategardensandcitrus
groveswithtwoorthreepoundsofactualAldrin per
acreandthendiskingthischemicalundersoonafter
treatmentThistreatmentwasclaimedtoyieldcontrol
ofeyegnatsfortwotothreeyearsTherefore acer

tainpieceofcultivatedlandwastreatedeveryother
yearorinsomecaseseverythirdyearuptotheend
ofthe1957larvicidingprogram

Howeverinformationobtainedduringthepasttwo
seasonsindicatedAldrintoprovideapoordegreeof
initialcontrolwhenappliedattwotothreetimesthe
recommendeddosageInitialcontrolrangedanywhere
from26to79when22to55poundsofactualAldrin
wasappliedperacrehigherdegreeofcontroldoes
notnecessarilycorrespondtoheavierdosageSimilarly
DieldrinEndrinToxapheneandHeptachlorwhen
usedatrelativelyhigherdosagesresultedin poorini
tialcontrolThelongtermeffectivenessofAldrinDiel
drinandHeptachlorwhenappliedathigherdosages
wasfoundtobelowagainstthegnatsThesematerials
inanumberoftestsfailedtoprovidecontrolof eye
gnatseighttotenmonthsafterapplicationResultsof
trialsonthelongtermeffectivenessofToxapheneand
Endrinarenotavailableasyetbutitlooks asthough
thesetwomaterialsbythemselvesalonewouldnot pro
videadesirabledegreeofcontrolofeyegnatsfor any

lengthoftimewhenusedatpracticaldosages
Presentindicationsarethatthetoleranceofeyegnats

toAldrindoesnotseemtobeacaseofresistanceAl
drinaswasfoundrecentlyhasafairdegreeofinitial
biologicalactivityagainstthegnatsbutinitsresidual
effectivenessitfallsshortofitsexpectedpersistence
andlongevityinthesoilTheamountofacreagetreated
everyyearforgnatcontrolconstitutedasmallportion
ofthetotalcultivatedlandthatcouldproduce gnats
Thisfactandthefactthateyegnatscanflylongdis
tancesleadtothebeliefthatresistancetoAldrincould
nothavebeendevelopedunderthesecircumstances

AsAldrinwasshowntoyieldpoorcontrolofgnats
preliminarytrialswerethenundertakenusingDDT
andDDTToxaphenecombinationsDDTalonewhen
usedat8517poundsactualperacreasspraysgave77
to99initialcontroloftheemerginggnatsAtthesame
timeDDTToxaphenecombinationappliedassprays
DDT57poundsactualplus69poundsactualof

Toxapheneperacreeffected9499controlofemerg
ingeyegnatsFourmonthsafterapplicationboththese
treatmentsyieldedalmostthesamedegreeofcontrol as
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theydidinitiallyStudiesonthelongtermeffective
nessofthesematerialsarenotfinalasyetandwillbe
continuedintothefuture

CurrentlytwolargeareasintheCoachellaValley
arebeingtreatedbytheCoachellaValleyMADwith
1215poundsactualofDDTperacreThese areasbe
causeoftheirisolationfromtherestoftheValley are

primarilytreatedforthepurposeofevaluatingtheef
fectivenessofDDTtreatmentson anareabasisAl
thoughinformationontheeffectivenessofgranular
formulationsofDDTversusspraysislacking never

thelessduetotheireaseofapplicationlowcostless
residuehazardonfoodcropsandfasterapplication
methodthegranularformulationshavebeenmostly
employedinthesetreatmentsbytheDistrict
DifficulttoControl

Reducingeyegnatpopulationsto alowlevelwith
larvicidingmeansaloneisadifficultpropositionEven
withaneffectivelarvicideonhandthere aresituations
whereitcouldmeetwithfailureSomeofthefactors
thatwouldleadtolesseffectivenessof alarviciding
programareasfollows

1Largeamountoforganicmatterturnedunder
atdiskingtimeprovidesnichesforthelarvae
wheretheywouldnotbeexposedtothecontact
actionofinsecticidesThispracticeofturning
underlargequantitiesofgreenmanureisfairly
commonintheCoachellaValleyInadditionto
providingprotectednicheslargeamountsof
organicmatterinthesoilmayalsoadversely
affectthelongevityofaninsecticide

2Exposureofaninsecticideappliedtothesoilfor
longerperiodswillreduceitseffectiveness
Thereareinstanceswherefarmersfailtodisk
thetreatedgroundssoonaftertreatment orthe
sameday
Treatmentofasmallportionofthetotal acre

agethatcanproducegnatsAtthepresenttime
intheCoachellaValley50000acresoffarm
landisestimatedtobreedgnatsat sometimeor
anotherduringtheyearFromthistotal acreage
onlyasmallportion 50008000acrescanbe
treatedwiththecurrentavailablefunds

4Certaingnatproducinggrounds arenotpos
sibletotreatatthepresenttimeDensedate
gardensinterplantedwithcitrusalfalfafields
golfcoursesandothersbelongtothiscategory
Dislocationofaninsecticideatatreated sur

facebynormalfarmingoperationssuch asfur
rowingborderingandmovingsoilfrom onepor
tionofthefieldtoanotherduringlevelingwork

Itshouldbepointedoutthateyegnats asageneral
ruleareapostagriculturalproblemWith aconstant

disturbanceofthenaturalbalanceeyegnatpopula
tionswilltendtoincreaseinfavorableareasWith a

tendencytowardanincreasedutilizationofwaterand
intensivefarmingpracticesinthedesertregionsof
southernCaliforniaeyegnatswillposemoreand more

achallengingproblemthaneverThisproblemshould
bemetwithsoundresearchprogramandconstantvigi
lancepracticedbytheresponsibleagencies
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CORRELATIONOFSOILTYPESWITHBLACK
GNATBREEDINGSOURCESIN

SANMATEOCOUNTY

THOMASHLAURET

EntomologistSanMateoCountyMosquito
AbatmentDistrict

Introduction

TheinitialstudyoftheLeptoconopstorrensproblem
inportionsofSanMateoCountywasstartedin1956
Thereviewofthefindingshasbeenpreviouslydissemi
nated

Basedontheoriginalstudyathreepointoutlinefor
the1957seasonsworkwithintheSanMateoCounty
MosquitoAbatementDistrictonthebitingblackgnat
problemwasproposedFirstacomprehensivesurvey
ofbreedingsitesbemadethroughtheutilizationof
emergencetrapsinallsuspectedblackgnatproducing
sitesSecondinitialexperimentalcontrolworkbedone
onalimitedscaleinthoseknowngnatproducingsites
aspreviouslydeterminedAndlastthatfurtherwork
bedoneinstudyingthelifecycleandhabitsofL
torrensespeciallyinregardtolarvalmigrationand
longevity

SoilSurveyoftheDistrict
AcompletesurveyoftheDistrictforalladobesoil

wasbegunbeforeblackgnatemergenceThesizeof
theareasandtheirlocationswererecordedandplotted
onalargemapoftheDistrictandimmediateareaA
totalofabout2000acreswerefoundtobecomposed
ofheavyblackclayoradobeThisdoesexcludemuch
ofthevalleyalongtheCrystalSpringsLakeswhere
adobeispresentbutadultgnatshavenotbeencol
lectednorhastheDistrictreceivedcomplaintsfrom
theareaAgreatpercentageofthetotaladobeareas
lieonhillsidesorwherethereisadefiniteslopetothe
landInthesouthernportionoftheDistrictsome
rathermoderatelyflatgroundexists

Theadobesoilsareofseveralderivationsandal
thoughresemblingeachotherinappearanceandtex
turetheyareslightlydifferentinformationInthe
verysouthernpartoftheDistrictandintheStanford
UniversityareatheSweenyadobeseriesappearsto
bethecommontypeBehindMenloParkinoneofthe
LtorrensproducingareastheColmaseriesispresent
IntherollingknollsbehindAthertontheDublinseries
predominatethisisalsoagnatproducingareaThe
DublinclayspersistalongtheWoodsideroadinto
RedwoodCitybutgnatsarenotknowntooccurat
presentmuchmorethanahalfmileeastfromtheAla
medadelasPulgasTheEmeraldLakeareaofRed
woodCityandthenorthernmostareaHillsborough
possessstillanothertypeofadobewhichwasformerly
calledtheOlympicseriesbutisnowreferredtoasthe
Montaraseries

Theadobesoilspresentineverycaseappeardark
grayorblackincolorandfissureextensivelyupon
dryingThesurfacefissuresextenddeeplyintothesoil

oftenexceeding20inchesandthendivideintonu
meroussmallerfissuresandcontinuedownwardasthe
summerprogresses

Thedarkadobeisnotuniformindepthbutmay
varyfromafewinchestoverydeeppocketsInthe
Montaraseriesacalcareousgraysubsoilappearsat
varyingdepthsandthisisunderlaidwithalightsandy
loamTheDublinseriesalsoexhibitsacalcareoussub
soilTheSweenyseriesdoesnotappeartohaveany
calcareousmaterialinitscomplexcompositionandis
homogeneousincompositionTheColmaseriesdoes
evidencesmallamountsofcalciuminclusionsinthe
thinlayerofyellowishclayimmediatelybelowthedark
adobe

AdultgnatsweretrappedfromtheMontaraDub
linandtheColmaadobeseriesbutasyettheSweeny
seriesisnegativeAlsoachangeinsubsoilatabout
25to28indepthfromtheblackadobetoaclaysub
soilispresentunderallpositivetrapsThecalcareous
claysubsoilsgavewaytoasandatabout40inthe
MontaraseriesPlateI II butpersistedtoadepth
ofgreaterthan50intheDublinseriesTheColma
serieswasslightlydifferentinitsformationtheadobe
layerwasbetween23to27inthepositivetrapsites
Theyellowishclaysubsoilvariedbetween4to8un
derlaidwithayellowsandoftheMercedseriesPlate
III

Wherenegativetrapsiteswerecoredtoascertain
thesoilcompositionbeneaththemthecompositionof
thesubsoilwasconsiderablydifferentordidnotap
peartochangeinourmaximumcoresof50inchesIn
someinstancestheadobegavewaytobedrockInthe
largemeadowtypeofsituationstheadobedoesnot
evidenceachangenorisasubsoilencounteredwithin
a50depth

BlackGnatEmergence
Beforetheblackgnatsbegantoemergetrapswere

placedonknownpositiveareasThesetrapswould
ascertainthefirstdateofadultappearanceThephysi
calfeaturesofthepositiveareasaswellastheplants
andtheirstateofdevelopmentwerenotedItwas
hopedthattheremightbeacorrelationofsoildrying
andthedevelopmentofspecificplantsmightbean
aidindeterminingpositiveblackgnatproducingareas
Unfortunatelytherewerenospeciesofplantsthat
wererepresentativeofthepositivesitesthatcouldnot
befoundovermuchoftheadobeground

UponthefirstcollectionofadultLtorrensemerg
encetrapswereplacedonpredeterminedareasCol
lectionsweretakenfromthetrapseverytwodaysand
theinformationwasrecordedIfatrapfailedtocollect
anygnatsitwasrelocatedBecauseoflimitationof
timeandpersonnelthetrapsweremovedifgnats
failedtoappearinthetrapsafterfourorfivedays
Whenpossibletrapsweremovedoveranareatosam
pleasmanysituationsaspossibleAtotalof49traps
wereusedinthetrappingprogram

Asgnatproducingareaswereascertainedaprogram
oftrappingtheareawasestablishedtodeterminemore
preciselythelocationsthatwereproducinggnatsThe
SharonEstateareaMenloParkwhichwasestablished
asastudypointintheprecedingyearwasextensively
trappedtodeterminetheexactdelineationofthegnat
producingareaPlateIVInHillsboroughourtrap
pingwasnotascompleteunfortunatelybecauseof
vandalismonseveraloccasionshoweverafairlygood
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pictureoftheLtorrensproducingareawasachieved
PlateV

Becauseoftheinformationpreviouslygatheredby
theDistrictwhichwasinoppositiontothesinkhole
situationexistentinotherknowngnatproducingareas
oftheCentralValleytrapswereplacedonflatareas
andtheadjacentslopesAsthegnatseasonprogressed
itwasapparentthattheproducingsiteswerefound
onslopingground

Thispastseasononlythosesourcesthatappeared
mostlikelytobepositiveandoflargeextentwere
trappedinareaswheretheadultgnatpopulationwas
heavyDuetolimitationsintimeandthenumberof
emergencetrapsmanyofthelesserareasweretrapped
byonlyonetrapwhichwasmovedaboutinthearea

LarvalRecovery
LarvaeofLtorrenshavebeenrecoveredonlyat

onesourceThesearchforlarvaeandtherecoveryof

sameisaverydifficultandtimeconsumingtaskThree
methodsinallweretried

Thefirstmethodusedwasthescreeningofthema
terialthroughtwoscreensof40and80meshThe40
meshscreenremovedmostoftheplantrootsandother
organicdebristhe80meshwouldcatchthelarvae
Theresidueonthe40meshscreenpresentedatime
consumingjobjusttoexaminethedebristoascertain
thepresenceorabsenceoflarvaeThe80meshscreen
retainedalargeamountofsandwhichalsowasquite
laborioustoexamine

Thesecondmethodtriedtospeedupthecollection
oflarvaewastofirstdissolvetheadobeintoathin
slurryandstirthemixtureThetopfractionwasthen
analyzedforthepresenceoflarvaebutnonewere
foundThebitsofrootsandotherorganicmaterialcol
lectedineitherprocessarethesamecolorasthelarvae
forthemostpartandpresentaneedforcloseobserva
tionofeachroothairthatispresentwhichistimecon
suming

Thethirdmethodwasprobablyasslowastheother
twoprocessesbutdidproducelarvaeThemechanical
breakingofthesoilintoverysmallfractionsandvis
uallyobservingeachfractionforlarvaeThelarvae
wererecoveredfromthesubsoiloftheDublinseries
whichisanadobewithlargeamountsofcalcareous
materialpresentThissoilstructurebecomesquitehard
tobreakupwhenexposedtoincandescentlightand
airItwasfoundthatworkingunderafluorescentlamp
retardeddryingofthesoilsamplesandalsogavegood
lightinwhichtowork

Larvaewererecoveredat3034and36inchlevels
Larvaewereonlyfoundinthesubsoilwhichwasquite
highincalcareousmaterialsandorganicdebrisNo
larvaewererecoveredfromtheharduppersectionsof
theadobeblocksAfterthewinterrainshadsoftened
thesurfaceadobeasearchofthesoilfailedtoproduce
anylarvae

DeterminationofSoilCompositionandFormationin
RegardtoGnatProducingSites

Withtheuseofemergencetrapsfourareasinthe
Districtwereextensivelytrappedtoascertaintheexact
areaofgnatoccurrencewithinthesuspectedadobe
areasCarewastakentolocateeachtrapsitewitha
referencestakeforfurtherstudy

Togetauniformsamplingoftheareastobesur
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veyedthesoilwassampledtoascertaintheminimum
depthneedtofullycoverallthesoilchangesthat
wouldoccurFiftyinchesappearedtobeasufficient
depthtoenableallthesoilchangesthatwouldbe
presentinalltheareastoappearTwotypesofinstru
mentswereusedintakingthesamplesThefirstwasa
postholetypewithatwoinchdiameterThesecond
wasanaugertypealsowithatwoinchdiameterThe
secondinstrumentprovedtobemoreeffectiveboth
onthehardadobeandonthesandybaseencountered

Soilcoresweresecuredfromthepositiveareasand
recordedItwasthenquiteevidentthatalthough
threesoilserieswererepresentedColmaMenloPark
DublinAthertonMontaraRedwoodCityandHills
borough theadobetopsoilgavewaytoachangein
subsoilatabout30inchesinpositivesitesBeneaththe
claysubsoilisfoundasandformationTheDublin
seriesdidnothaveasandformationbutthesubsoil
becameveryheavilyladenwithcalcareoussalts

TheDublinseriesandtheMontaraseriesbothshow

thepresenceofhighquantitiesofcalcareoussaltspres
entinthesubsoilsTheColmaseriesdoesnothave

suchahighdegreeofsaltspresentbutsmallinclusion
ofcalcareousmaterialmaybefound

ThepHofthesoilsofthepositivegnatproducing
siteswereallinexcessofpH83Thecalcareoussalts
areobviousintheDublinandMontaraseriesbutdo
notshowupaswhitestriationsintheColmaseries
wheretheyarepresentinsmallscatteredpocketsand
nothomogeneousthroughout

Theorganiccontentofallthreesoiltypesishigh
Thewindandwaterbornedebristhatfiltersdownthe

crackplusthestrongrootsystemsofthehardyplants
livingontheadobeaffordsthesoilwithahighorganic
content

Thesubsoilbelowtheadobiesisquitedifferentin
moistureholdingcapacityTheadobeonceitbecomes
saturatedistenaciousandimpossibletobreakapart
whereasthesubsoildoesnotshowthissametendency
whensaturatedbeingfriablewhentheadobeaboveit
isstillsaturatedThesubsoilintheDublinseriesalso

demonstratesgoodmoistureholdingtendenciesbutit
alsodoesnotremaincompletelysaturatedforlong
periodsoftimesuchasthesurfaceadobeBeneaththe
layerofclayintheColmaandtheMontaraseriesthere
isalayerofsandwhichprobablyisamajorfactorin
removingexcesswaterfromthesubsoil

ExperimentalChemicalControl
Twoareaswereselectedforthetestingofinsecticidal

controlThelargestpositivegnatproducingareawas
intheMenloParkareaontheSharonEstateRecords

ofgnatproductionfromthepreviousyearsworkin
dicatedafairlyhighpopulationemergingfromthe
soilTheareaofinfestationwaslaidoutinstrips20
feetwideand100feetlongTrapswereplacedonthe
stripstoenableadequatesamplingoftheteststrips
beforetreatmentwithinsecticidesoastodetermine
positiveemergenceandapproximaterates

Theproblemsinvolvedinsecuringchemicalcontrol
arefirsttheintroductionoftheinsecticideintothe
cracksoftheadobeinlargeenoughconcentrationsto
effectalarvaloradultkillandsecondtousethe
formulationwhichwillbethemosteffectiveagainst
LtorrensAhighvolumeofspraywasusedtopermit
sufficientamountsofspraytoenterthecrackseven
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afterthelossofinsecticidespraycollectedbythegrass
coverThesoilitselfwillabsorbalargeportionofthe
sprayedmaterialandthuswillcutdownontherun
offthatentersanddripsdownintothedeeperfissures
Thesefissuresoftengodeepintothesoil20inchesor
moreandacoatingonthewallsofsuchcrackswould
appeartoprovideabarrierofinsecticideforadultgnats
leavingthecracksandtomigrantfemaleswhenenter
ingtoovipositThelarvaewhicharedeepinthesoil
mustmigratetoacracktoenabletheadultformto
escapeItishopedthatifthelarvaemigratetothe
largercracksalethaldoseofinsecticidewillbepresent

DieldrinwasusedontheSharonEstatesiteThein

secticidewaswateremulsifiable8poundspergallon
concentrateTheratesofapplicationwere5lbper
acredispersedin150gallonsofwaterperacre10lb
peracrein300gallonsofwaterand15lbsperacre
in500gallonsofwaterperacre

Thechemicalwasappliedwithaboomspray
mountedontherearofafourwheeldriveJeepAfour
gallonperminuteBeanpumpwasusedat150psiTee
Jetnozzlesgivingaflatspraypatternwiththetwoouter
spraynozzleshavinga90patternwereusedThe
sprayboomwasmounted18inchesfromtheground
withthenozzlesdirecteddownthusaffordingthe
greatestpossibleforceofthespraytopenetratethe
cracksinthesoil

Theemergencetrapshadbeenremovedbeforethe
applicationoftheinsecticideandthesametrapswere
replacedshortlyaftertreatmentTheemergencetraps
wereinitiallyplacedontheSharonEstatetestsites
onJune15Thefirst24hourcollectionwasdiscarded
andsothefirstrecordedcollectionwasJune17The
lastgnatcollectedfromthistestareawasonJuly2
EmergencetrappingwascontinueduntilJuly29Ap
plicationofinsecticidewasonJune221957

5poundDieldrinappliedin150galsofwater
perAcre

Trap

XLV
XVI

XV

Trap

IV
VII
VIII

Trap

XII

Trap

CII
CIII
CV

61721 624
2 0
1 0

3 0

1poundDieldrinappliedin300galsofwater
perAcre

Dates
61721 624 626 628 72

4 0 0 0 0

5 0 0 0 0
0 0 0 0 0

15poundsDieldrinappliedin500galsofwater
perAcre

Dates
61721 624 626 628

5 0 0 0

Controltraps
Dates

61721622624 626

25 6 5 0
2 1 0 0

0 0 0 0

Dates
626 628 72

0 0 0
0 2 0
0 0 0

72
0

628 72
3 0

0 1
0 0

Thecollectionjarswhichweremountedonopposite
sidesoftheemergencetrapswerecollectedand
changedeverytwodaysAfterthespraywasapplied
thegnatcountfromtrapsinthetreatedplotsdropped
tozeroandnofurtherghatswerecollectedexceptin
oneplottrapXVIwhichreceivedtheminimaltreat
mentof5lbdieldrinin150galsofwaterAcreA
totalof17trapswereplacedinandaboutthecontrol
area

TheothertestareawasonahillsideintheHills

boroughareaThechemicalwasheptachlorwhichwas
obtainedasa4lbgalemulsifiableconcentrate

Handapplicationoftheinsecticidewasusedinthis
testareabecauseofthedifficultterrainandlimited
amountsofpositiveblackgnatproducingareasDue
tovandalismlargerareascouldnotbeadequately
sampledbeforetreatment

Heptachlorwasappliedontestplotsattheratesof
1lbAcrein150galsofwaterA15lbsAin300
galsofwaterAand2lbsAin300galsofwaterA
TheapplicationsweremadeJuly101957Thislate
datewasduetotheretardedemergenceoftheadult
gnatsandthedifficultyinmaintainingemergencetraps
inthearea

ThetreatmentswithHeptachlorwouldappearto
havegiven100controlineachinstancehoweverthe
resultsareinconclusivesinceseveralofthecontrol
trapsweredamagedandrecordsofthecontrolsare
notcompleteHoweveradultgnatswererecovered
fromtwocontroltrapsonJuly15andJuly24The
trapsweremaintainedandthecollectionswereexam
ineduptoJuly301957Adultgnatswerestillinevi
denceinshelteredareasonJuly30

AthirdtestplotwasestablishedintheAtherton
areaThistestisinprogressandisaimedatlarval
controlWhilethenetworkofcrackswereopenbefore
winterrainsgranulardieldrin25 1020meshwas
appliedtotheareaattheratesof1Iband2lbsper
Acre

Thistestareahasbeenahighgnatproducingsource
Collectionswithemergencetrapshavebeencontinued
onthegroundforthepasttwoyearsThirtyadult
blackgnatswererecoveredfromonehalfsquareyard
areathisseason

Itishopedthatwiththewinterrainsenoughofthe
granuleswillbecarrieddownintothelarvalzoneto
releasesufficienttoxicantforalarvalkillBeforegnat
emergencenextspringemergencetrapswillbees
tablishedtoevaluatethecontroleffected

Adefiniteeffortwasmadetokeepupacontinuous
routineincollectingthetrappedinsectsanddetermin
ingthepresenceofadultLtorrensonaneveryother
dayscheduleWhenatrapwasestablishedinanarea
thejarswerecollectedandexamined24hoursafter
beingplacedandrecordedThefirstdaycollections
wererecordedbuttheywerenotincludedinthereport
ofthetrapsbecauseofthepossibilityofcapturinghar
boringgnats

Whenthetrapsweremovedfromonelocationtothe
nexttheemergencetrapswerecarefullyinspectedbe
forebeingplacedatnewlocationsAnynecessaryre
pairsweremadeandthetrapswerecleanedofall
spiderwebsandspiders

Thecollectingjarswereremovedfromtheemerg
encetrapswiththepaperconesinplacetoeliminate
possiblelossofblackgnatsinfieldhandlingWhen



replacingcleanjarsonthetrapsnewpaperconeswere
insertedandcarewastakentoseethattheconewas
properlyinstalledinthejarandsetfirmlyonthejar
ringwhichhadbeenfittedtotheemergencetrap

Itwouldappearbythefieldtestsofthetwochemi
callysprayedplotsthatchlorinatedhydrocarbonsare
effectiveagainsttheadultLtorrenswhensprayed
intothecracksofthesoilItstillremainstobedemon
stratedifpossiblythetreatmentofthetestplotswill
depresstheincidenceofgnatsinthecomingseasonIf
thecontrolwaseffectivethenthereshouldbenonew
eggslaidbutsincethelarvaearebelievedtohavea
larvalcycleoftwoormoreyearstherestillshouldbe
gnatspresentIfthechemicalsprayedintothecracks
penetratedthesoilandcontactedthelarvaeaswell
thentheoptimumwillhavebeenreachedThisof
coursecannotbeascertaineduntilthecominggnat
season

AdultBlackGnatPrevalenceandDistribution
TheadultblackgnatsfirstappearedaboutJune1

1957intheMenloParkareaThebuildupoftheadult
gnatpopulationwasnotuntilaweeklaterJune6th
TheearliesttrappedadultgnatswerefromtheAther
tonareaonDublinadobeonJune7Adultblackgnats
werefirstrecoveredJune10thfromtheMenloPark
trapsonColmaadobeTheareainthehillsaboveRed
woodCityappearedtobetwoweeksbehindthelower
elevationsforadultblackgnatswerenotcollected
fromtheemergencetrapsuntilJune21stThefirst
recordsofcollectedadultgnatsfromtheHillsborough
trapswereonJune12thBothHillsboroughandRed
woodCitygnatproducingareasarelocatedonMon
taraadobe

Thelatestdatethatanadultblackgnatwasrecov
eredinanemergencetrapwasJuly24thinHills
boroughAdultgnatswerepresentintheareaatleast
aweekafterthetrapswereremovedonAugust1st

AdultmaleLtorrensswarmswereobservedinonly
oneareaSmallswarmsof5to20maleLtorrenswere
observedinHuddartParkaheavilyforestedareaA
surveyofthelocationdidnotuncoveranypotential
gnatproducingareawithintheconfinesofthepark
Furthersurveyworkwillbeattemptedtolocatethe
sourceofthegnatsinthearea

Theadultgnatcountstakeninthefielddidnotap
peartobeashighasthepreviousyearforthemostpart
Manyoftheresidentsinnormallyheavygnatinfested
areasdidnotcomplainofgreatannoyancefromthe
gnatsasinpastyearsItwouldseemthatthegnats
wereinheavypopulationsonlyintheMenloParkarea
andthiswassomewhatlimitedtotheopenareasim
mediatelyadjacenttothegnatproducingsources

Sweepingareaswithinsectnetsfailedtoproduce
anynumbersofmaleLtorrensevenoverpositive
locationsSweepsweremadeatdifferenttimesofthe
daybyseveraldifferentpersonsbutnosignificant
numberswerecollected

Summary
Thecorrelationofcertainsoilformationswithposi

tiveblackgnatproducingareasindicatesameansby
whichthepredictionofnewpositivegnatproducing
sitesispossibleonapracticalbasisFurtherworkwith
othersoiltypespresentinthedistrictwillbeneces
saryThebasicworkhasbeendirectedatadobebut

evaluationofheavyclaysoilsadjacenttoblackgnat
producingareasmustbefurtherexaminedtoascertain
whetherthesesoilsarepotentialgnatproducingareas
Adefiniteeffortshouldbemadeinconjunctionwith
theevaluationofadobesoilstodetermineall nonpro
ducingsoiltypessothattheymaybeeliminatedfrom
furtherstudy

Chemicalcontrolofblackgnatsispossibleinlimited
areasMuchworkisneededhowevertofindthemost
practicalformulationandinsecticideforuseinexten
sivetreatmentBeforefurthertestscanbemadead
ditionalgnatproducinglocationsmustbedetermined
andtheirlimitsestablishedIfbypredictionofposi
tivesoilformationsfurthergnatproducinglocations
canbefoundandthelimitsofgnatinfestedsoilestab
lishedthenmoretrialsofinsecticideformulationsand
applicationsmethodscanbemade

ContinuedresearchonthebiologyofLtorrensim
maturestagesshouldbecontinuedAsyetthepupae
ofthisspecieshasnotbeenobservedManyofthe
facetsonmigrationofthelarvaewhiletheyarede
velopingstillhavetobedeterminedThebetterunder
standingoflarvalbehavioroftheblackgnatwillprob
ablyaidindeterminingthebesttypeofcontrolforthe
species

Studyshouldalsoincludeadultbiologylongevity
ofadultfemaleblackgnatswithandwithoutablood
mealflightrangesandnormalmigrationssheltering
habitseggdepositionandreproductivepotentialare
onlysomeofthemanypointswhichwouldaidinde
terminingcontrolmeasuresforLeptoconopstorrens
onacosmopolitanbasis

APOTENTIALAEDESNIGROMACULIS
LIGHTTRAP
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EDMONDCLOOMIS

Reviewoftheliteratureonlighttrapsusedforcol
lectinginsectsrevealedthatFrostreportedtheMin
nesotalighttrapandtheNewJerseymodeltrapcol
lectedmosquitoesinapproximatelyequalnumbers
Numeroustypesoflighttrapsallbasedonmodifica
tionsoftheoriginalMinnesotatrapdesignandutiliz
ingmanydifferentcombinationsofbafflesfunnelsand
lampsweretestedoveratenyearperiodbyFrost
Inviewofitssimplicityofdesignandeaseofopera
tionamodifiedMinnesotatrapwasbuiltandtested
againstanAmericanModeltrapmotorandfan
drivels 3forefficiencyofattractionandcollectionof
thetwomostcommonCentralValleyCaliforniamos
quitoesAedesnigromaculisLudlowandCulextar
salisCoquillett

MinnesotaTrapDesign
TheMinnesotatrapwasoriginallydesignedandused

bytheUniversityofMinnesotatocaptureadultsofthe
EuropeancornborerPyraustanubialisHubnerThe
trapoperateswithoutamotorandfanandconsistsof
alightsourceplacedbetweenfourreflectorplates
bafflescontainedwithinatophoodandfunneled

bottomThehoodandbottomareseparatedbyadis
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tanceofonefootThisprovidesawidehorizontallight
beamincontrasttothelightpatternoftheAmerican
trapwhichmainlyilluminatesasmallcirculararea
ofthegroundbeneaththetrapInsectsarecollected
bytheMinnesotatrapinakillingjarwhichisattached
tothefunnelshapedbottomAnelectrictimerswitch
maybeboltedtothetopifdesiredAfigureofthistrap
hasbeenpublishedbyFrost

FieldTests
LimitedtestswereconductedfromAugusttoOc

tober1957inoneurbanandintworurallocationsin
theCentralValleyofCaiforniaAteachlocationa
Minnesotatrapwasoperatedsimultaneouslywithan
AmericantrapAlltrapswereplacedfivefeetabove
groundandoperatedastandard12hourseachnight
beginningat600to700pmThetrapswereoperated
withSylvaniainsidefrostedvibrationservicewhite
lampsWiththeexceptionoftestsatthesecondrural
locationthepositionsofthetrapswereinterchanged
atregularintervals

Evaluationofresultswasmadewithfemalemos
quitoessincetheyamountedto75percentormore
ofthetotalmosquitoescollectedinalltestsTheAmeri
cantrapcollectedagreatervarietyofspeciesthandid
theMinnesotamodelThecollectionefficiencyofthe
motorandfandriventrapwasalsosuperiortothatof
theMinnesotamodelintermsofnumbersofspecimens
takenTheMinnesotatrapcollectionshowever
showedagreatervarietyofLepidopteraandColeop
terathancollectionsfromtheAmericantrapThiscan
beaccountedforinpartbythepresenceintheAmeri
cantrapofaonequarterinchgaugewirescreensur
roundingthelightsourcewhichwasabsentfromthe
Minnesotatrap

Atthefirstrurallocationbothtrapswereoperated
with25wattbulbsand24trapnightcollectionscon
sistedpredominantlyofAnigromaculisThenumber
ofCtarsaliscollectedintheAmericantrap95was
muchgreaterthanthatintheMinnesotatrap1Since
theCtarsalispopulationatthislocationwasextremely
low20trapnightswererunatanurbanlocationwhere
previouslighttraprecordsindicatedalargerCulex
populationInthistesta25wattbulbwasusedin
theAmericantrapanda100wattbulbintheMinne
sotatrapTheMinnesotatrapagaincollectedpredomi
nantlyAnigromaculis227of240totalspecimens
whiletheAmericantrapcollectedAnigromaculisand
Ctarsalisinalmostequalnumbers83and62respec
tivelyof157totalspecimensThegreatertotalcatch
bytheMinnesotatrapcaninpartbeattributedtothe
fourfoldlargerwattageofthebulbinthattrapAfinal
testwasconductedforeighttrapnightsatasecond
rurallocationand50wattbulbswereusedinboth
trapsTheAmericantrapcollectionexcelledinnum
bersofAnigromaculisandCtarsalis340and283
respectivelyandtheMinnesotatrapcollectedentirely
Anigromaculis61

Thelimitedresultsindicatetheoverallinferiorityof
theMinnesotatotheAmericantypetrapunderthe
conditionsstatedThatthefactorofsuctioninthe
Americantrapincreasesthetotalcollectionofmos
quitoesandespeciallyofCtarsalisisfairlyevident

SeniorVectorControlSpecialistBureauofVectorControl
CaliforniaStateDepartmentofPublicHealth

TherepeatedcollectionofsolelyAnigromaculisbythe
Minnesotatrapparticularlywhenthelightintensity
wasincreasedisworthfurtherstudyAdditionaltests
arebeingundertakentoconfirmtheseresultsandto
determinewhetherornottheMinnesotatrapwillap
proachtheefficiencyoftheAmericantrapwhenboth
areoperatedathighlightintensitieswhenthemotor
andfanareremovedfromtheAmericantrapandun
dervariousothermodificationsoftrapdesignand
operation

Theauthorwishestoacknowledgetheassistanceof
JRHoltenintheconstructionofthetrapandEJ
ShermanandMSWhiteinconductingthefieldtests
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1FrostSW1950ResultsofthePennsylvaniaMosquito
SurveyMosquitoNews1026568

2FrostSW1957ThePennsylvaniaInsectLightTrapJour
nalofEconomicEntomology503287292

3MulhernTD1953BetterResultswithMosquitoLight
TrapsthroughStandardizingMechanicalPerformanceMos
quitoNews192130133

4FrostSW1952LightTrapsforInsectCollectionSurvey
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LARVICIDINGTESTSAGAINSTMOSQUITOES
INIRRIGATEDPASTURESOFTHESAN

JOAQUINVALLEYCALIFORNIA

LAWRENCELLEWALLEN

SeniorVectorControlSpecialistStateDepartmentof
PublicHealthBureauofVector

ControlFresno

Thepersistentproblemofinsecticideresistancein
mosquitoesnecessitatesaconstantsearchfornewma
terialstoreplacethosethatbecomeineffectivein
chemicaloperationsInCaliforniathisproblemhas
beenexemplifiedbythedevelopmentofresistanceto
chlorinatedhydrocarbonsbyAedesnigromaculisLud
lowBohart Murray1950 CulextarsalisCoquil
lettGjullin Peters1952andCulexquinquefascia
tusSayGjullin Peters1952Inadditionareport
ofresistancetomalathionbyCtarsalisGjullin
Isaak1957furthercomplicatestheresistanceprob
lem

Theprincipalfactorsthataretakenintoconsidera
tioninoursearchformoreeffectivechemicalsfor

ThehelpofMrLMNicholsonstudentresearchassistant
withtheBureauofVectorControlincarryingoutfieldtestsis
gratefullyacknowledgedCooperatingagenciesprovidingfield
plotsforexperimentaluseincludedTulareMosquitoAbate
mentDistrictKingsMosquitoAbatementDistrictMerced
CountyMosquitoAbatementDistrictConsolidatedMosquito
AbatementDistrictandKernMosquitoAbatementDistrict
Severalofthematerialstestedweremadeavailablethrough
DrRLMetcalfUniversityofCaliforniaRiversideThanks
areduetheseveralchemicalcompaniessupplyingmaterials
fortesting



ALTUMORJN30113d
13110H
tZ

xetn0
1

0m 0 e o 0b co rn

Aedss M dS n MOA0 C2Of cANro 17 0 0 4at b

RATE
OF

APPLICAT
ION

0

ti
r4 i 91 i ic3
O 00 OO OOO OOO

ti
E gN 14 N
AOtgy1N
i 9 C iKi

OOO O O O 000

i
Q

9
0

O

e C
O N

a

A

B ac

AlX gg
k
FF

Z a OO t 6 t
Qt

a

Al 66 AAI ggg OQ A g

6

1
V d d

o 6 0 149
ii i fwiNic i tS

AAA EQE h E 1 AAA

O

i
0

8
4

p

kill

LLPIYJ
OPt

JN30I13d
BOOR
PZ

1

XetnOI 1 01 rN N n

SccO8 OtXR8 uCO r03 R i701 ID0 o 4o

RATE APPLICATION LB
ACRE

OOOO 0000 000 OO 000 000 0000 OO

i
U

Isgs 161 74fIlij gggg VVV V
FEEF 02g EE

444 Ut iiii IA
AA AAQ KEE hd

89

OU

lig
sC1V

2

g
At to

4WOt

Ow0

60Z
OS

0

H
U

111
v

0 1
X00

Z Q

o 1

aoON

oAcf
m

A4 0P4

rr

1

Tests
With
Mosquito
Larvicides
in

Irrigated
Pastures
Against

Fourth
Instar
Larvae



90

mosquitocontrolare1hightoxicitytomosquitoes
2lowmammaliantoxicityand3moderatecost

SeveralnewinsecticideswerefieldtestedinCali

forniaonmosquitolarvaeduringtheperiodMayto
October1957Inadditiontestswerecarriedouton
somematerialsthathavebeenpreviouslytestedby
otherworkersinordertoobtainadditionaldataon

theirperformanceAlltestswereconductedon14acre
plotsinirrigatedpasturesoftheSanJoaquinValley
Pretreatmentandposttreatmentcountsweremade
bytakingtwentydipsineachplotwithasixinchdip
perequippedwithathreefoothandleVariousdosage
levelsofemulsionconcentratesweredilutedwithtap
watertogiveonegallonoffinishedsprayDyloxand
Phosdrinwereappliedasdirectlywatersolubleprepa
rationsratherthanasemulsions

Thegallonoffinishedspraywasappliedtothewater
surfaceofeachplotbymeansofaonetothreegallon
portablehandcanspraytankwith30poundsper
squareinchpressureUsuallyaboutfourswathswere
requiredtocovereachplotthewalkingpacebeing
gaugedtoinsurecompletecoverageofthewatersur
face

Thematerialswereevaluatedforefficacyin24hours

againstfourthinstarlarvaeEachtestwasreplicated
threetimesunlessotherwiseindicatedNoattemptwas
madetoavoidtestinginareaswhereinsecticidere
sistanceinmosquitolarvaeisknowntooccurThere
sultsobtainedareindicatedinTable1

Thematerialsthatperformedbestasmosquitolarvi
cidesareorganophosphatesthatunfortunatelyhave
aratherhightoxicitytowarmbloodedanimalsbased
onacuteoraltoxicitydataonratsThimetGuthion
TrithionandPhosdrinareinthiscategoryDiSyston
isalsohighlytoxictowarmbloodedanimalsbutdid
notperformexceptionallywellasamosquitolarvicide
consideringitshighmammaliantoxicityTheresidual
activityofGuthionandTrithionisworthyofconsidera
tionincontroloperations

Materialsthatgavegoodcontroloflarvaeatreas
onabledosagelevelsandwhichareconsiderablyless
toxictomammalsonanacuteoralbasisthantheafore

mentionedgroupincludedDiazinonThiodanKorlan
PyrocideCoRalDyloxChlorthionDDVPandDel
nayThiodanisacyclodienetypeofinsecticidePyro
cideisasynergizedpyrethrintheremainderareor
ganophosphatesUnfortunatelyChlorthionwillnotbe
availablecommerciallyduetoproductiondifficulties

Materialswithratherlowmammaliantoxicitythat
gaveonlyfairperformanceaslarvicidesincludedToxa
phene4DDT2SprayDicapthonandPyrenoneNo
20DicapthonisanorganophosphatePyrenoneNo20
isasynergizedpyrethrinandToxaphene4DDT2
Sprayisamixtureofchlorinatedhydrocarbonswllich
ispurportedtobehighlyeffectiveagainstresistant
species

Eventhoughamaterialmayexhibitdesirablechar
acteristicsformosquitocontrolthereareseveralfac
torsthattendtodetermineitsrealpotentialitiesforgen
eralfielduseCostofproducingthecompoundusein
thecontrolofagriculturalandhouseholdpestsresid
ualqualitiesformulationeaseandsafetyfactorsin
handlingareimportantindeterminingthecommercial
productionofacompound

Insecticidescurrentlyinusebymosquitoabatement
districtsinCaliforniaincludeDDTtoxaphenelindane

heptachlormalathionandparathionSatisfactorycon
trolisstillbeingachievedinafewCaliforniaagencies
withchlorinatedhydrocarbonsAgrowingnumberof
agenciesafterexperiencingthedevelopmentofre
sistancetochlorinatedhydrocarbonshaveswitched
overtoeithermalathionorparathionAlthoughtodate
therehasbeennoindicationofresistancetoparathion
thepossiblewidespreaddevelopmentofresistanceto
malathionposesaproblemAbacklogofalternate
chemicalsisavailablehoweverincaseawidespread
resistanceproblemdevelopsFromthedatapresented
itisevidentthatthereareseveralmaterialsthatcanbe

usedassubstitutesformalathionthatexhibitafairly
lowdegreeofmammaliantoxicityCostsinmostcases
willbesubstantiallyhigherhoweverthanforma
terialspresentlyinuse

Inthefinalanalysistheactualselectionofmaterials
shouldbeatthediscretionofthecontrolagenciessince
theperformanceofseveraloftheinsecticidestestedare
inthesamecategoryofefficiencyaslarvicidesincur
rentusehavesimilarrangesofmammaliantoxicity
andarewithinthesamerange

Manyofthecompoundstestedinthisevaluationof
mosquitolarvicideswillnotbeimmediateyavailable
sincetheyhavenotbeenregisteredforthisuseor
theyarestillintheexperimentalordevelopmental
stage
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NoteDrGerhardtspaperentitledTheInfluence
ofSoilFermentationsonOvipositionBehaviorofMos
quitoeswaspresentedatthistimebutisbeingpub
lishedelsewhere

ThomasDMulhernsillustratedpresentationon
PrinciplesInvolvedintheUseofMistBlowersfor
MosquitoControlandPracticalMethodsofCalibra
tionhasnotbeensubmittedforpublication

ThefollowingpaperbyMrMapeswasnotpresented
attheAnnualConferencebuthasbeensubmittedfor
publicationinthisProceedingsandPapers

BRIEFHISTORYOFTHEMATADERO

MOSQUITOABATEMENTDISTRICT
ANDMOSQUITOCONTROL

ONTHESANFRANCISCO

PENINSULA

GORDONWMAPES

SuperintendentMataderoMosquitoAbatement
District

TheoriginalMosquitoAbatementDistrictActof
1913passedtheCaliforniaLegislaturebutfailedtobe



comelawhavingbeenvetoedinthatyearbytheGov
ernorThisActknownastheGuillBillmadeitsway
throughtheLegislaturebyeffortofthemalarialCoun
ties SacramentoValleyintheinterestsofpublic
health

ThesecondmajorefforttowardMosquitoAbate
mentcamein1915fromaverydifferentsourcethatof
therealestateinterestsandlandownersoftheSan
FranciscoPeninsulatofurthertheirinterestsThe
densehordesofmosquitoesarisingfromthebay
marshesretardedthepopulationincreaseofthePenin
sulaandalsoinMarinCountyIn1915thereforea
secondMosquitoAbatementDistrictActwaspassed
bytheLegislaturewhichbecamelaw

Veryquicklythereafterdevelopmentstowardmos
quitocontroltookplaceontheSanFranciscoPenin
sulaTheThreeCitiesMosquitoAbatementDistrict
wasorganizedin1915ThePulgasMosquitoAbate
mentDistrictRedwoodCityin1916andtheMata
deroMosquitoAbatementDistrictPaloAltoin1918

Theearlyfiguresofthestruggleofmenformosquito
controlonthePeninsulaembracesuchnamesasQuale
DoaneandStoverTheeffortsofProfQualeofthe
ZoologyDepartmentStanfordUniversitydateback
asfaras1903ProfRennieDoanecarriedonhisefforts
tofurthermosquitocontrolintheearlyteensandhis
laterworkintheMataderoDistrictinthetwentiesand
thirtiesofthepresentcenturyTofurthertheworkcar
riedonbythesedistinguishedEntomologistsathird
nameshouldbeaddedinthefieldofEngineeringthat
ofNobelStoverthecreatoroftheautomaticfloodgate
whichsincehasgonearoundtheworld butwhich

unfortunatelydoesnotbearhisnameHeisreputed
tohavehadabackgroundinSouthAmericabefore
comingtothePeninsula EarnestCampbellpresent
ManageroftheContraCostaMosquitoAbatementDis
trictwasassistanttothisgreatman

Tocompletethepictureofmanseffortstoward
mosquitocontrolintheearlypartofthepresentcen
turyinCaliforniamentionshouldbemadeofthe
monumentalworkcarriedonbythegreatteamof
HermsandGraytoreducetheincidenceofmalariain
theSacramentoRiverBasinthroughabatementofAno
phelinemosquitoes

Itwillbeseenthereforethatintheseearlydaysof
mansstruggleformosquitocontrolinCaliforniaitwas
forthemostpartacombinationofEntomologistsand
EngineersworkingtogetherQualeandDoaneEnto
mologistsandStoverEngineerontheSanFrancisco
PeninsulaandHermsEntomologistsupportedby
GrayEngineerintheSacramentoRiverBasin

OtherearlynamesontheSanFranciscoPeninsula
includethelateCarlPittardveteranofWorldWarI
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andsuccessortoNobelStoverintheThreeCitiesDis
trictMentionshouldalsobemadeofTLMurray
orignalsuperintendentofthePulgasMosquitoAbate
mentDistrictThisverycapableyoungmanin1918
devisedasprayerconsistingofamaincompressorand
areceiverwhichwasusedaspressureoiltank
mountedonatruckandprovidedwithalonghoseand
nozzleThecareerofthispromisingyoungman was

cutshortbypneumoniaandhewassucceededbythe
latecapableandmemorableJosephDickey

ComingtotheMataderoMosquitoAbatementDis
trictPaloAltowefindDrRennieDoaneEntomolo
gistStanfordUniversitytobeadominantfigureinits
organizationin1918andtheearlyyearsofitsopera
tion

AshisSuperintendentRobertHackleya youngEn
gineerfromStanfordUniversitycarriedonaneffective
drainageprogramofmarshesintheMayfieldand
CharlestonSloughareasofSanFranciscoBayThis
excellentworkhadbarelybeenaccomplishedwithout
standingresultswheninstallationofthegreatsalt
pondsinthesouthernportionoftheSanFrancisco
Peninsulaupsetthetidalpatternandchangedthe en

tireenvironmentLossoftidalflowresultedintidal
siltageandobstructionofmaindrainagechannels

TohelpmeetthissituationDrDoaneobtainedthe
services forseveralyearsontheBoardofTrustees
ofthelateDrLeonBReynoldsformerProfessorof
HydraulicandSanitaryEngineeringStanfordUni
versity

AlsointothisnewpicturecameanotherEngineer
thelateDonaldSteelofworldreputationtoworkout
thecomplicateddrainageproblemsconfrontingthe
area

Thegreaturbangrowthofthepresentdecadeplus
theeverpresentproblemoftidalsilthasstillfurther
complicatedthegeneraldrainagesituationFlashflood
ingfromhardsurfaceduplandareasquicklyfillthe
lowlandsandmarshesinstormperiodsfurtherincreas
ingmosquitoproblems

ProfessorJBWellsEngineerandPresidentofthe
BoardofTrusteesoftheMataderoMosquitoAbate
mentDistrictandretiredProfessorofEngineering
StanfordUniversityhasgivenunstintinglyofhis serv

icestotheCommunityinmeetingthegrowingprob
lemsofmosquitocontrolconfrontingNorthernSanta
ClaraCounty

Therapidurbangrowthandimprovementofland
hasaltereddrainageandhasproducedchangesofen
vironmentcallingforadjustmentofFloodControl

protectionofpopulatedareasintimesoffloodwith
lowleveldrainagemosquitocontrolinnormalpe
riods


