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PROCEEDINGSANDPAPERSOFTHETWENTIETHANNUALCONFERENCE

California Mosquito ControlAssociation

FIRSTSESSIONWEDNESDAYFEBRUARY51952130PM

STUDENTUNIONHALLFRESNOSTATECOLLEGE

DrLangImsorrythatPresidentJoyalisunabletobe
presentbutitgivesmeagreatdealofpleasuretowelcomeyou
toFresnoStateCollegeIhaveaveryspecialinterestinthe
typeofworkyouaredoingFrom1913to1922IwasSuperin
tendentofthepublicschoolsforthePanamaCanalZoneI
knewDrGorgasverywellhadmanyvisitswithhimandre
membermanythingsthathehadtorelateregardingthework
whichheheadedontheCanalZoneinrespecttohealthand
ofcoursebasicallyitwasaquestionofmosquitoesIcanthelp
butrememberColGorgaspointingoutthattheFrenchfailed
largelybecauseofthelackofcontrolofmalariaandyellow
feverInthehospitalsoftheFrenchdayslittletinsofwater
wereputundereachbedlegsothattheantswouldnotdisturb
theyellowfeverandmalariapatientswhichwasaveryfine
setupforthemosquitoestobreedintheselittlecupsandbite
theyellowfeverpatientandflyoffandinoculatesomeoneelse
IvisitedtheCanalZoneagainjusttwoyearsagothisChrist
masthefirsttimesinceIlefttherein1922Isupposetheyhave
madeimprovementsinmosquitocontrolbutthethingthat
InoticedparticularlywasthattheCanalZonedidnotlook
asspickandspanasitdidwhenIlivedthereThegrasswas
notsowellcutIdidntseeanyoldtincansaroundbutwhen
Iwastherethegrasswaskeptwellcutandtherewereno
bottlestincansortrasharoundBuildingswerescreeneduntil
thelastfewyearsbeforeIleftIknowmethodsofcontrolling
mosquitoeshaveimprovedandtheystilldoagoodjobonthe
CanalZoneYoucanseewhyIhaveaninterestinthetype
ofworkyouaredoinghereinmosquitocontrol

Ifweatthecollegecanbeofanyhelptoyoudonothesitate
toletusknowIfyoufindsomeoftheaccommodationsare
notasyouwantthemletusknowandwelltrytogiveyou
whatyouwouldlikeandIhopeyouhaveaveryverysuc
cessfulmeetingwithusonthecampus

PresidentSmithThankyouDrLangImsurethatalready
wegreatlyappreciatethefacilitiesthatyouvemadeavailable
tousIdontthinkIveeverattendedaconferencewherethere
weremorecomfortableseats

NextIwanttocallonGordonDunntheMayoroftheCity
ofFresno

MayorDunnThankyouPresidentSmithYourprogram
saysIamtopresentthekeytothecityUnfortunatelythe
budgetdidnttakecareoffundsforkeystothecitysoits
strictlyaverbaldealthisparticulartimebutrestassured
PresidentSmithyoudohavethatverbalkeyWeinFresno
areparticularlyproudofourmosquitocontroldistrictInmy
ownmindandIthinkourcitizenswouldbearmeoutthat
isoneofthefewtaxesforwhichwecanseebeneficialresults
andbelievemethatssomethingPeopledontliketopaytaxes
butyoucanseetheresultsofthismosquitoabatementprogram
anditssomethingyoucanpointtowithprideThepeoplein
thisareawholovetoliveoutsideinthesummerandhavegone
inmadlyforbarbecuesandbackyardactivitiesparticularly
appreciateitIhappentobeoneofthemsoIknowwhereofI
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speakItisoneofthethingsingovernmentyoucanpointto
andsaythisiswhatithasaccomplishedandthisiswhatwe
areattemptingtodoIurgeyoutokeepupthegoodworkand
Iknowthatinthisconferenceeachandeveryoneofyouis
goingtolearnsomethingnewTheideasthatonefellowhas
maybejustwhatyouarelookingforandhaveoverlookedbe
causemanymanytimesyouaretooclosetotheforesttosee
thetreesandtheotherfellowsproblemmaybeyoursolution
IappreciateyourcomingtoFresnoandasDrLanghasso
graciouslysaidifthereisanythingthecitycandopleasedont
hesitatetocall

MrSmithThankyouMayorDunnIwanttomakeone
announcementforthebenefitofallofthoseofficialrepresen
tativesofmemberagenciesoftheCMCASofarourSecretary
hasreceivedauthorizationsfromonly15outofthe36paidup
membersIfyouhaveyourauthorizationasdesignatedrepre
sentativesofyouragencypleasepresentthattoEdWashburn
ImgoingtocallonHaroldGraytointroducethenextspeaker

MrGrayThisintroductionmightbeperhapsentitled
LocalBoyMakesGoodbecauseournextspeakerisalocal
boyHewasborninthetownofBeniciaCaliforniawhichalso
hasthedistinctionofbeingthebirthplaceofmymotherand
fatherAftergoingthroughschoolandobtaininghismedical
degreehebecameverymuchinterestedintheproblemsof
publichealthandformanyyearswaswiththeInternational
HealthDivisionoftheRockefellerFoundationWhilehewas

withthemhewroteabookbutinthiscasehewroteoneofthe
greatclassicsinpublichealthliteratureThebookiscalled
MalariainEurope everyonewhohaseverhadanything
todowithmosquitocontrolshouldhavereadthatbookifyou
havenotreaditbyallmeansdosouponyourreturntoyour
homecommunityIwouldwithoutquestionclassifyournext
speakerasoneofthethreeleadingmalariologistsintheworld
anotherbeingSirMalcolmWatsonofEnglandandthethird
veryprobablyJosephAugustineLaPrinceHeisgoingtotalk
tousabouttheworldwideimportanceofmosquitocontrol
Itgivesmeverygreatpleasureindeedtointroducetoyoumy
oldfriendandpresentcolleagueDrLewisWHackettvisit
ingProfessorofPublicHealthUniversityofCaliforniaand
EditoroftheJournalofTropicalMedicineandHygiene

DrHackettThankyouverymuchforyourkindwelcome
IleftCaliforniaintheyear1901andhavenowreturnedto
liveherebutIfeelasanygoodCaliforniandoesabsence
onlytightensthebondsthatwehavetowardourState

Hardlyfouryearsagowewereenjoyingaperiodofenor
mousoptimismnotonlyintheUnitedStatesbutalloverthe
worldAfterthewartheUnitedStatesinvitedalltheother
countriestoanInternationalCongressonTropicalDiseases
andMalariainWashingtonandweweremadetofeelthatthis
perhapswasthebeginningoftheendofagreatmanyinsect
bornediseasesincludingmalariaDrSoperwaslegitimately
confidentofthissinceheasyouknowwastheeradicatorof
AnophelesgambiaeinSouthAmericaandEgyptandof



AedesaegyptiintheyellowfeverareasDrSoperwascon
vincedthatgivenenoughDDTwecouldprobablyeveneradi
catethemalariologistsDrBoydsgreatbookonmalariawas
justabouttobepublishedandeveryonehadthefeelingthatit
wouldappearjustintimetobethetombstoneofmalariaand
thatthesegreatvolumeswouldreposeunconsultedinthefuture
inourlibrariesTherewassometalkofpreservingacolony
ofeachmalariavectorsomewheresothatlikeNoahwemight
preservethemfromextinction

WellasyouknowallthiswassomewhatprematureWhat
acontrastitwastoattendthemeetingoftheAmericanSociety
ofTropicalMedicineandtheNationalMalariaSocietyin
ChicagoinNovemberTherewasageneralfeelingofgloom
exceptperhapsamongthemalariologistsInWashingtonthe
malariologistshadbeenquitedowncastManyofthemearned
theirlivingstudyingandcombatingmalariaanditwasin
sinuatedthatamalariologistinthefuturewouldfindhimself
onthehornsofadilemmaifhecontinuedtostudymalaria
withouteliminatingithewouldbeacriminalandifhegot
ridofithebecameafossilWellthemalariologistsbeganto
lookupabitinChicagolastNovemberItturnedoutthatwe
hadbeenpatheticallydependentupontheseinsecticidesDDT
wasagreatweaponeveninthehandsofignoramusesbutwe
allhadbeguntorealizeinChicagothatitwasnotthefinal
answerandthatthereisreallynosubstituteforknowledge

NowmalariaintheUnitedStatesaswellasinCalifornia
haspracticallydisappearedInCaliforniatherewereonlyfive
casesreportedlastyearOneofthesewasadeathandthisis
suspectbecausepeopledontdieofmalariainCaliforniaThe
otherfourwereconfirmedbybloodpreparationsbutinthe
wholeUnitedStatesoutsideofCaliforniatherewerealso
onlyfiveindigenouscaseslastyearthatcouldbeconfirmed
outofsomefourthousandreportedMostofthesewererepa
triatedservicemenorlaborersfromsouthoftheRioGrande
butasyouknowmanyofthegoodolddoctorsdownSouth
areaccustomedtodiagnosingalmostallobscurefeversand
complaintsasmalariaThathasbeencustomaryformanyyears
andusedtohavesomebasisinfactProbablyneitherthedoc
torsnorthepatientsareyetawarethattransmissionhasprac
ticallyceasedNeverthelessreportingmalariabyguesshas
beenpartiallyeliminatedbytheantibioticsWhiletheanti
bioticsarenotacureformalariatheyhavedoneagreatdeal
tocutdownmalariastatisticsbyprovidingsomethingbesides
quininewhichthecountryphysiciancangivefortheseobscure
infectionsIftheantibioticgetsresultsitisntmalariasothat
thereportingofmalariahasbeenreducedsincepenicillinhas
takentheplaceofthechilltonicswhicheverybodytookinthe
olddayswhenhedidntfeelsowellButwhathasreallybrought
thefactstolightisthevigorouscampaignofthePublicHealth
Servicetohavealaboratoryexaminationoneveryreported
caseSomepreviouslymalariousstatesshowednopositivesat
allwhenthispracticebecameestablished

Thequadrimaculatusmosquitoofthesoutheasternseaboard
seemstobeamoredangerousonethanfreeborniIdontthink
thatevenHaroldGraywouldclaimthatweinCaliforniahave
actuallyeradicatedmalariabycontrollingfreeborniproduction
inCaliforniaEradicationofmalariameansaplanofcampaign
withthatasitsobjectiveandfreeborniIamtoldismore
numerousnowthaniteverwasinthepastMrGrayhastold
methatitisevenpossiblethatminersfeverintheearlydays
ofCaliforniawhichwasundoubtedlymalariamightnothave
beentransmittedbyfreeborniItisntimpossiblethatoneof
theotherAnophelespunctipennisorevenpseudopunctipennis
mighthavebeenthevectorofthatoldmalariaThefactisthat
whenirrigationbroughtfreebornitotheCentralValleyma
lariawhileitappearedinoccasionalacuteandlimitedout
breaksdidnotkeeppacewiththeincreaseinAnophelespro
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ducedbyirrigationandricecultureandDrFreeborntoldme
thathethoughtasearlyas1920malariaceasedtobeaserious
publichealthprobleminCalifornia

Malarialingeredmuchlongeronoursoutheasternseaboard
wherequadimaculatuswhilenotperhapsaverygoodvector
eitherstillhadagreatercontactwithmanthanfreeborniNow
itisquitelikelythatitwasnecessaryinourSouthtouseinsec
ticidestoacceleratethegeneralfadingoutofmalariawhich
tookplacespontaneouslyintherestoftheUnitedStatesHow
everthatmaybemalariahasnowdisappearedasanendemic
infectionItissimplyimpossibletobelievethatthesefivecases
whichhavebeenconfirmedinoursoutheasternstatesinde

pendentofeachotherastheyareandscatteredgeographically
hereandthereconstituteachainofinfectionwhichcould
maintainmalariaasanendemicdiseaseMexicanlaborhas

nowbeguntoinvadetheSoutheastaswellastheSouthwest
anditisquitelikelythattheseindigenouscasesaresecondary
toimportedstrainsofparasitesandthatwehavenoendemic
malariaanywhereintheUnitedStates

Thisalmostautomaticdisappearanceoftheinfectionhere
hasbeenduetoalargenumberofcooperatingfactorssuchas
screeningagriculturalandotherdrainagethedomesticuseof
insecticidesandtheincreaseofcattleCottonisbeingreplaced
bydairyfarmingandcattleraisingintheSouthTherehasbeen
ageneralriseinthestandardoflivingandallofthesethings
havecontributedtowardthedisappearanceofmalariainthe
UnitedStates

Butthepictureintheworldatlargeisaverydifferentone
Ifyoulookabroadespeciallyattheunderdevelopedareas
wheregreatpovertyreignsandgreatovercrowdingyouwill
findthatmalariahasremainedtheenemytheprincipalenemy
oftheruralinhabitantalmosteverywhereintheworldDr
PaulRussellafteraverycarefulexaminationofthestatistics
andaftervisitstothevariouscountriesestimatesthatwestill
havethreehundredandfiftymillioncasesofmalariaeachyear
intheworldtodayandoftheseprobablythreeandahalf
milliondieNowyouseethatisreallyaproblemoffirstim
portance

Achangehastakenplacehoweverinourapproachtothe
malariaproblemHithertowehavehadourspecialistsinma
lariaandwehaveconsideredmalariaasaproblembyitself
EpidemiologistswereoverspecializedImyselfbecameex
ceedinglyandnarrowlyspecializedinthestudyandcontrolof
malariaIthinkthatisgoingoutwhichinpartisdueto
DDTalsowhichisnotatallaspecificformalariamosquitoes
aloneForinstanceinBoliviawhereweoperatedamalaria
serviceforabouttenyearswediscoveredthatwecouldnot
onlygetridofmalariawithDDTwecouldgetridofthevec
torsoftyphusplagueandyellowfevertooThesefourdiseases
werethegreatobstaclestothedevelopmentofBoliviaTyphus
occursonthehighplateauwheretheIndiansliveatfromten
thousandtosixteenthousandfeetabovesealevelTyphusis
theirgreatenemyandDDTaftertheworkintheMediter
raneanduringthewarprovedtobesufficienttocontrollice
andtoeliminateepidemictyphusfromvillagesofthehigh
plateauThisatleastwasonepublichealthmeasurewhich
wedidnthavetoforceorcajoleorbribethepeopleintoadopt
ingEverybodylikedDDTEverybodyallovertheworldhas
likeditOurtroublewithDDTistokeepthepeopleinorder
tokeepthemfromrepeatingandtokeepthemfromstealing
itandthisisofcourseanextraordinarythingforapublic
healthmeasure

ThemalariawascontrolledinBoliviabysprayingwithDDT
everyaccessiblehouseinthemalariazonewhichcoveredthe
easternslopeoftheAndesfrom8000feetdowntoabout1500
feetandoverlappedtheyellowfeverandplaguezonesinthe
lowlandswhichcouldalsobecontrolledbyDDTOurDDT



gangscouldhandlethevectorsofallfourdiseasesandwe
thereforeabandonedthemalariayellowfeverplagueand
typhusserviceswhichhadbeenfunctioningindependentlyand
organizedaserviceofRuralEndemicDiseasesanintegra
tionwhicheliminatedduplicationgaveprestigetotheHealth
Departmentandbenefitedthealmostforgottenruralinhabi
tantinSouthAmerica

Nowinthesamewayinmanypartsoftheworldmalariais
enteringasjustoneofthepublichealthproblemsinthewhole
pictureofpublichealthThisisagreatadvanceitseemstome
IrememberonavisittoMexicosomeyearsagohowdepressed
Iwastofindthatthenewdirectorofhealthhadhitupona
novelschemeoforganizationHisideawastohaveaDepart
mentforeachdiseasecompletewithaDirectorGeneraldown
todoormanandthatseemedtometobeabackwardstepWe
havemetthenewsituationinthiscountrybydissolvingthe
NationalMalariaSocietyandcombiningitwiththeAmerican
SocietyofTropicalMedicineTheybecomeonesocietyand
theiramalgamationwillpreserveandperpetuatetheinterest
inmalariaasoneofthechiefproblemswhichstillconfront
mankindinthisworld

OneofthethingswhichmadeDDTsoacceptabletothe
SouthAmericanstothepeopleintheNearEastandtothe
OrientalswasthatitalsodidawaywiththehouseflyNow
youknowthesadhistoryofthatdevelopment

Theeraofflycontrolwithinsecticidesisoveritseemstome
forthetimebeingandwehavenowinthiscountrynotonly
fliesbutsixculicinesresistanttoDDTandtoalltheother

chlorinatedhydrocarbonsThebodylouseinKoreaisresistant
andseemstohavebeenresistantfromthestartbecausethe
headlouseisnotresistanttoDDTThatsacuriousthingif
thereportsarecorrectAndthentherearestoriesfromall
overtheworldofotherarthropodsgraduallybecomingresistant
tothechlorinatedhydrocarbonsIdonotthinkweshouldfold
ourhandstillsomeonecomesupwithanewdiscoveryWehad
bettergobacktosanitation

Theimportantandfortunatethingisthatuptothepresent
timehardlyanyoftheAnopheleshasshownanyresistance
toDDTandAedesaegyptiisstillapushoverforthisdrug
DDTissoimportantstillinSouthAmericathatwewould
reallybeindespairifaegyptididnotpromptlysuccumb
Therearemanywaysinwhichwehaveuseditagainstaegypti
AsyouknowthepeoplesinSouthAmericanruralvillages
storetheirwaterinporousearthenwarejarsandinthatway
theymaintainthisdomesticmosquitoWefoundthatalittle
DDTpowdersprinkledinthewaterjarwillkeepthatjar
freefromaegyptilarvaeoverthreemonthseventhoughthe
jarbeemptiedrinsedandrefilledeverydayInotherareas
wedissolvedtheDDTinalcoholtomakeaoneortwoper
centsolutionifthepeopleobjectedtohavingthispoison
thrownasadustintheirdrinkingwaterTheyfoundthealcohol
lessobjectionablewhenaddedtotheirdrinkingwater

ThetwocampaignsthenagainsttheAnophelesoftheworld
andagainstAedesaegyptiarestillgoingaheadonthebasis
ofinsecticidesInsecticidesarenotalwaysnecessaryinAedes
aegyptiworkprovidedwatercanbepipedtothelocalcom
munitybutanyofyouwhoknowSouthAmericarealizehow
faroffanysuchsituationasthatstillisintheruraltownsThe
cityofLimaPeruforinstanceusedtohaveagreatdealof
yellowfeverNoonehasevermadeacampaignagainstaegypti
inLimabutin1941weexaminedthreethousandhousesin
Limahousesinthepoorerquartersandalongthedocksand
soforthandwedidntfindasingleAedesaegyptiApiped
watersupplyinLimaapparentlyhadeliminatedaegyptiauto
maticallyfromthatbigcityThatiswhathappenedyearsago
inourgreatseaportswhichhadperiodicepidemicsofyellow
feverWeusedtohavewaterbucketsonallthewharvesfor
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fireprotectionandthoseofcourseweresoughtbytheaegypti
eachspringwhentheycameashorefromtheshipsandmain
tainedthemallsummerItseemsthatweneverhadanepi
demicofyellowfeverinSanFranciscoThatisrathercurious
becausetherewasagreatdealofitinPanamaandtheold
sailingvesselscertainlytransportedaegyptifromPanamato
SanFranciscoAegyptihadnotroubleatallintravelingfrom
AfricaaroundtheHorntothePacificportsofSouthAmerica
Thosesailingveselshadopenwatertanksinwhichaegypti
coulddevelopandmanyofthemhadarunningepidemicof
yellowfeveronboardIn1952mygrandmotherssistercame
toCaliforniafromNewHampshireviaPanamaandshedied
ofyellowfeveronboardshipandwasburiedatAcapulcoWhy
yellowfeverneverbecameepidemicinCaliforniawedont
know

ThedangerofyellowfevertocitieswhichbreedAedes
aegyptiinourhemisphereisstillalivelyoneAsyouknow
yellowfeverbrokeoutinPanamainNovember1948aftera
silentperiodofsometwentyyearsTheyhavehadseveralcases
eachyearsinecthenandithasbeentravelingnorthward
throughthejunglealongtheAtlanticcoastDrHerbertClark
hasjustshotsomeyoungmonkeysinsouthernMexicoand
foundsomeofthemimmunetoyellowfeverwhichmeansthat
therehasbeenyellowfevervirusactivelytransmittedinsouth
ernMexicoprobablywithinthelastsixyearsHowfarnorth
thatgoeswedontknowThereisalittlejunglearoundTam
picobutitisquitelikelythattherearenoteonughmonkeys
nowadaysinthatareatomaintainyellowfever

Theimportantthingisthatweareintheprocessnowof
tryingtoexterminatetheAedesaegyptimosquitointhishemis
phereThatseemslikeabigproportionandsomeyearsago
wewouldhavethoughtitabsurdeventodreamofsucha
thingHoweverwithsuchapotentlarvicideasDDTwhich
isfataltoaegyptilarvaeinasolutionofonetofortymillionand
hasaresidualeffectlastingseveralmonthsitisquitepossible
nowtoeradicatethemosquitofromanytownorvillagein
SouthAmericainthreetosixweeksataskwhichis1941would
havetakenatleastsixmonthsifnotayearortwotoaccom
plishAedesaegyptihasalreadybeencompletelyeradicated
fromthreeSouthAmericancountriesBoliviawasthefirst
thenBrazilnowChileVigilancewillhavetobemaintained
inBrazilforatleastayearlongerbeforewecansayitis
absolutelyeradicatedbutatanyratetheyarenotfindingit
anywhereTheeggsofaegypticansometimesurviveinthe
drystateforoverayearWefoundlarvaeinajarinBolivia
whichhadbeenonashelfemptyaccordingtothefamilyfor
morethantwoyearsbutithadrecentlybeenputtouse
againforwaterstorageAedesaegyptiispracticallygonein
UruguayParaguayandPanamaOnlyonefocushasbeen
foundineachcountryinrecentmonthsThecampaignsbegan
muchlaterinArgentinaColombiaCentralAmericaandthe
WestIndiesbuttheyaregoingonnowataveryintensiverate
andintensiveworkcontinuesinPeruEquadorandVenezuela
ThataboutcoverseverythingbelowtheRioGrandeandthe
UnitedStatesisapparentlytheonlycountryinthishemisphere
notyetinterestedintryingtocontroloreliminatethispo
tentiallydangerousmosquitoIsupposethedangerdoesnt
seemparticularlyacutetoCongressortoourPublicHealth
ServiceWhereverdenguecanspreadyellowfevercanbe
comeepidemicandweusedtohaveagooddealofdenguein
TexasandintheSouthbutnotverymuchinthelastfewyears
YouhavetohavesomesenseofimminentperilIthinkto
obtainfundsnowadaysformosquitoreductionanderadication
IfweshouldfindanimmunemonkeysomewhereneartheRio
Grandethatwouldhelpalot

Withregardtomalariatheworldsituationisveryencourag
ingandisnothopelesseveninIndiaandtheFarEastWher



everthemoderninsecticidesarebeingintensivelyapplied
malariaisbeingdoneawaywithItalyandGreecehaveprac
ticallynoneleftMycolleagueinItalyProfessorMissiroliwith
whomIworkedsomanyyearsandwhohasjustdiedsentme
lastfallaninvitationtoattendthecelebrationofthedisap
pearanceofmalariafromItalyadiseasewhichkepteventhe
areaimmediatelysurroundingRomeuninhabitedforovertwo
thousandyearsTurkeyissprayingallthehousesinthemalaria
zoneshavingboughtsomeseventytonsofDDTlastyearThe
largesteffortisprobablythatofBrazilasitwaswithAedes
aegyptibecauseBrazilishalfofSouthAmericawithapopula
tionofsomefortyfivetofiftymillionpeopleHalfthepopula
tionofBrazilisexposedtomalariaThereare8000employees
intheMalariaServiceanditisspendingnineandahalfmil
liondollarsayearandsprayingtwoandahalfmillionhouses
withDDTsomeofthemtwiceayearBy1935itisexpected
thatmalariainBrazilwillbereducedtonegligibleproportions
ThereisacoordinatedcampaigngoingoninCentralAmerica
whereallthecountrieshavebandedtogetherunderthedirec
tionofthePanAmericanSanitaryBureau

BritishGuianaisinterestingbecauseitshowsthevalueof
alittleentomologicalknowledgeevenwithsuchanonspecific
poisonasDDTInBritishGuianaallthepopulationlives
alongthecoastexceptforafewIndiansinthejungleofthe
hinterlandprobably95oftheentirepopulationisonthe
coastInlandparallelingthecoastisarangeofsandhillswhich
drainintoaveryacidswampwhichwillnotbreedAnopheles
darlingitheonlyimportantvectorTheonlywaydarlingi
couldreachthecoastalbeltfromtheinteriorwouldbetobreed

itswaydownthreeorfourriverswhichcrossthesandycountry
andthemarshesTheyhavebeenabletoexterminatedarlingi
onthecoastentirelyandbyestablishingroadblocksonthe
riverscannowsuspendallotherworkTheyhaveusedDDT
sointensivelythatitoccurredtoDrGiglioliwhoistheir
malariologisttotrytheexperimentofreintroducingdarlingi
andAedesaegyptiintoanisolatedsugarestateatthenorthern
limitofthecoastThiswasnotaverydangerousexperiment
becausehefeltthathecouldpromptlyeliminateitagainifit
startedtodevelopintoaproblemofseriousproportionsHe
liberatedhundredsofthousandsofadultAnophelesdarlingi
andAedesaegyptionthissugarestateHewasneverableto
findasingleoneandhesupposesthatfiveorsixyearsofin
tensiveuseofinsecticidehasproducedaresidualsituationthere
whichmakesitimpossibleforeitherspeciestosurvive

Itisclearthatwehavebecomeverydependentonthechlori
natedhydrocarbonsespeciallyDDTOurapprehensionsprings
mainlyfromtheexampleofthehouseflyandeverymalariolo
gistatttributesgreatimportancetothefactthatfliesallover
theworldarenowresistanttoDDTSixculicinesarealready
resistantandseveralotherarthropodsincludingfleasandbed
bugsItseemstousquitepossiblethatthemalariamosquito
mayalsobecomeresistantandpossiblyAedesaegyptiEvery
oneisworkinghardtogetridofmalariaandeliminateaegypti
whileDDTisstillapoison

Therearesignsthatpossiblysuchfearfulvectorsasgambiae
sacharovianddarlingiarebeginningtodevelopabehavior
whichprotectsthemincertainwaysfrompoisoningIntropical
Africagambiaeoftendoesnotlightonawallinsidethehouse
butwillflyinbitethehumanbeingandthenflyoutwithout
havingacquiredalethaldoseofDDTanditlooksasthough
darlingimightbeadoptingthesamebehaviorinSouthAmer
icaDrLivadasreportsfromGreecethatAsacharoviare
beingcapturelinconsiderablenumbersinhouseslessthan
amonthaftersprayingDrDerryberryoftheTVAwhilehe
isunwillingtosaythatquadrimaculatushasyetdevelopeda
resistanceofimportancestillfindsindicationsofsuchapos
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sibilityThedosageofDDTinusestillkillsthembutitis
disquietingtofindthatthemarginofsafetyisshrinking

TheneedthenseemstometobeclearInthefirstplacewe
hadbettergobacktofundamentalandpreventivesanitation
IvebeentalkingtoDrGotaasoftheEngineeringDepartment
attheUniversityofCaliforniaatBerkeleyHeisworkingnow
veryintensivelyoneconomicalwaysofcompostinggarbageand
manureandhefeelsthatitwouldbeofgreatadvantageto
Californiaandotherstatesnotonlytopreventtheproduction
offliesbutatthesametimetoutilizegarbageandsewagefor
fertilizertorestoreacertainamountofhumusandnitrogen
whichwearebadlyinneedofHoweverthoughwespeakof
returningtosanitationwecantgobackwardsThebest
solutionmaydependonfurtherstudyandresearchininsect
physiologyandbiologyWehavetofindouthowtoxicants
actuallypoisonthemosquitowhatthemosquitodoestobe
comeresistanttothepoisonandwhatentirelynewmeasures
canbeundertakenCertainlyitseemstomewemustnow
abandonthehopeoncesoalluringthatwecandependen
tirelyuponinsecticidesLetusconsidertheinsecticidesas
auxiliariesandnotneglecteithersanittaionorresearchupon
whichourpresenthappysituationinthiscountrywithrespect
tomalariaandotherinsectbornediseasesisfirmlyandwe
believeirreversiblyfounded

EdSmithThankyouDrHackettDrHackettsremark
aboutthemosquitoeswhichhavelearnednottolandonwalls
isverydisturbingWehaveenoughtroublewithmosquitoes
nowdeliverusfromeducatedmosquitoes
Itsalwaysapleasuretowelcomesomeofourneighborsfrom

UtahtoCaliforniaMyonlyregretthistimeisthatjustone
ofthemcameDrDonReesthePresidentoftheAmerican
MosquitoControlAssociationisgoingtospeaktousnowon
MoreEffectiveMosquitoControlThroughtheAmericanAs
sociation

DrReesItisalwaysapleasureformetomeetwiththe
membersoftheCaliforniaMosquitoControlAssociationI
enjoyyourwelcomeitmakesmefeelathomeIwasvery
muchinterestedintheremarksofDrHackettwhenhestated

thatthemembersoftheNationalMalariaAssociationhad

workedthemselvesoutofajobWehaveneedforthatkindof
workersintheAmericanMosquitoControlAssociationWe
invitethemtojoinImightsaythatDrHacketthasbeenmade
anhonorarymemberoftheAmericanAssociation

LastnightwhenIregisteredatthehotelIstatedIwashere
toattendthemeetingsoftheCaliforniaMosquitoControlAs
sociationTheclerksaidThatisaveryfineworkthatis
beingdoneinCaliforniabytheMosquitoControlAssociation
ThatisonetaxinFresnothatthepeopledonotmindpaying
becausetheyfeeltheyaregettingtheirdollarsworthThat
wasquiteacomplimentIthoughtitwouldbeworthpassing
ontoyou

MOREEFFECTIVEMOSQUITOCONTROL
THROUGHTHEAMERICANASSOCIATION

ByDONMREES

PresidentAmericanMosquitoControlAssociationInc
SaltLakeCityUtah

IamscheduledtotalkonMoreEffectiveMosquitoControl
ThroughtheAmericanAssociationIwonderonsecond
thoughtifthisisappropriateforthisgroupasCalifornians
haveunquestionablydemonstratedthisfactduringthepast
summerwhenyousogenerouslyvolunteeredtohelpoutour
colleaguesintheAmericanAssociationwholiveinFlorida
AccordingtothenewspaperaccountsourbrothersinFlorida
werehavingtemporarymosquitotroublesandthemembersof



theAmericanAssociationinCaliforniathoughtfullyvolun
teeredtosendthemsomeCaliforniamosquitofishtocontrol
theseferociousFloridamosquitoesIalsoreadhowourfriends
inFloridatoldyouCalifornianswhereyouandyourfishcould
gowithouteventhankingyouforyourmagnanimousofferThis
nevercouldhavehappenedwithoutthefriendlyrelationships
youhaveestablishedwitheachotherasmembersoftheAmeri
canMosquitoControlAssociation

Thereisonethingmosquitocontrolworkershaveincom
monandthatisthedesiretoobtainmoreeffectivemosquito
controlthroughimprovedmethodsandprogramsTheprimary
purposeoftheAmericanAssociationistodetermineand
promotethemosteffectivemosquitocontrolmethodsamong
allmosquitoabatementagenciesandworkersThiscanonly
beattainedthroughthecoopertaiveeffortsofallmosquito
controlworkersinanextendedorganizationsuchastheAmeri
canAssociation

TheCaliforniaMosquitoControlAssociationadmirably
servesthepurposeofpromotingmoreeffectivemosquitocon
trolformosquitocontrolagenciesandworkersinCalifornia
andafewneighboringstateswhobytheirnearnessareableto
participateinthisorganizationIcongratulateyouonthe
progressyouhavemadeandtheeffectivenessofyourorganiza
tionandmosquitocontrolprogramsthroughoutthestateThis
isalsotrueforNewJerseyandafewotherstateorganizations
butthereareinnumerableisolatedagenciesandmosquito
abatementworkersthroughouttheAmericaswithoutthebene
fitofassistancefromotherlocalcontrolworkers

Thereisalwaysadangerinregionalorganizationsofagrow
ingselfsatisfactioninlocalachievementswithoutsufficient
stimulationfromoutsidesourcestostriveformoreeffective

controlprogramsThereisalsoagreaterdangerofretaining
withinthesestateorganizationseffectivecontrolpracticeswith
outimmediatelydisseminatingthisinformtaiontoothermore
isolatedandthereforelessfortunateworkerswhoareengaged
inthisrelentlessbattleTheAmericanAsociationistheonly
meansbywhichwecancounteractthesedangersandinsure
moreeffectivemosquitocontrolforallwhoareengagedin
thiswork

Itisneedlessformetopointouttothisgrouptheadvantages
ofyourstateorganizationbutasanoutofstateobserverwho
hasbeenperiodicallyattendingyourmeetingsandwatching
yourprogressfornearly20yearsIamconvincedthatyour
stateorganizationhasbeenthemostimportantsinglefactor
cotnributingtothegeneralstatewideeffectivenessofthemos
quitocontrolprograminCaliforniaIbasethisstatementon
thefactthatthestateorganizaionhasbeenthemeanswhereby
thelatestandthebestinmosquitocontrolhaseventuallybeen
orwillbeestablishedineverydistrictinthestateandineffec
tualpracticesnomatterhowfirmlyestablishedwilleventually
beuprootedandreplacedbymoreeffectivemethodsnotat
timeswithoutconsiderablelocaloppositionThishasbeenac
complishedbytheCaliforniaAssociationthroughdiscussions
intheseannualandregionalmeetingsthroughthepublication
oftheAssociationmanualandMosquitoBuzzandthrough
sponsoringproperlegislationwhichhasmadeavailabletrained
personnelandresearchfundsthatarebeingusedinthesolu
tionofspecificcontrolproblems

Thesebenefitsresultinginmoreeffectivemosquitocontrol
inCaliforniahavebeenmadepossibleonlythroughyouror
ganizedeffortthroughastateassociationThesamebenefits
ofmoreeffectivemosquitocontrolonanationalorcontinental
basiswhichwillundoubtedlybereflectedonaworldwide
basiscanonlybeaccomplishedthroughtheAmericanMos
quitoControlAssociationorsomesimilarorganization

AttheannualmeetingsofAMCAwehavebeenableto
obtainspeakersandfirsthandinformationonmosquitocontrol
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fromallpartsoftheAmericasandfrommanyotherpartsof
theworldItismysincereconvictionthattheexpenseofsend
ingproperrepresentationtotheseannualmeetingsisthemost
profitableexpenditurealocalmosquitoabatementagencycan
makeindevelopingmoreeffectivemosquitocontrolintheir
districtTherepresentativewhoattendstheAmericanAssocia
tionmeetingstoobtaininformationthatcanbeappliedto
moreeffectivemosquitocontrolinhisownDistrictalways
obtainssomethingofpracticalvalueThisisespeciallytrue
ofrepresentativesfromstateswheretheprogramsaresmall
andfundsarelimitedItisalsotrueofrepresentativesfrom
largerprogramssuchasCaliforniaasitbroadenstheirscope
andjarsthemoutofthesmugcomplacencyoftheirownsu
periorityincontrolworkThemerefactthatattheAmerican
Associationmeetingstheyconversewithcontrolworkersfrom
otherpartsoftheworldisstimulatingandisexpressedinan
addedzestandinanincreasedeffortintheirowndistrictIt

alsoestablishespersonalcontactsthatarefrequentlyhelpful
inobtainingreadyassistanceinsolvingparticularproblemsas
theyariseinadistrict

ThepublicationofMosquitoNewswhichcontributesso
muchtomoreeffectivemosquitocontrolforthosewhoac
tuallyusethispublicationforthispurposeisonlypossible
throughanextendedorganizationliketheAmericanAssocia
tionTopublishanddistributeaperiodicalwiththeinterna
tionalscopeandthequalityofthearticlescontainedinthe
Newswouldbehumanlyandfinanciallyimpossibleona
localbasisThecurrentbibliographyalonemakestheNews
indispensibletoworkerswhoareconstantlystrivingformore
effectivemosquitocontrolmethods

Itisunnecessaryformetocontinueenumeratingthecon
tributionsoftheAmreicanMosquitoControlAssociationto
moreeffectivemosquitocontrolasmostofyouaremembers
andCalifornianshavealwaysbeenloyalsupportersofthis
organization

Ithereforewouldliketosummarizeandmakeafew
observationsconcerningconclusionsIhavearrivedatconcern
ingtheAmericanAssociationcontributingtoandotherfac
torsinfluencingmoreeffectivemosquitocontrol

1Theeffectivenessofamosquitocontrolprogramisdirectly
proportionaltotheabilityandknowledgeofthemanormen
directingtheprogramBoardsofTrusteesshouldalwayskeep
thisinmindwhenappointingaDistrictManagerremember
ingabilityisinheritedknowledgeacquiredThisdoesnot
meanthatthesamedegreeofeffectivenessofcontrolcanbe
obtainedineachdistrictbyselectingthepropermanageras
controlpossibilitiesvarygreatlyinthedifferentdistrictsIt
doesnotmeanthatthebestresultspossibleunderexistingcon
ditiionsaredependentonthepersonnelinchargeexpressed
inthedailydirectionoftheworktomeeteverchangingcon
ditions

2OnlythroughanAssociationcanweexpecttoeventually
establishuniversallyhighstandardsofrequirementsforthe
personneldirectingtheseprogramsandcompensationsufficient
toattractmenofthesequalificationsandthenkeepthemin
formedonthemostrecentdevelopmentsThemanageror
supervisorofthesecontrolprogramsshouldbejustwhatthese
namesimplyregardlessofspecialtrainingorexperienceHe
shouldpossesssufficientinformationandjudgmenttoknow
thattheservicesoftrainedengineersentomologistsandother
specialistsareessentialforthemosteffectivemosquitocontrol
workTheclearinghousefortheproblemsofthemandirect
ingtheseprogramsandthespecialistsengagedintheirsolution
canonlybeprovidedforintheannualmeetingsandofficial
publicationsofastrongcooperativeorganizationsuchasthe
AmericanAssociation

3Thereisnocureallthatwillinsureeffectivemosquito



controlIhavecometotheconclusionthatwealltoofre

quentlybecomeselfsatisfiedwithourownmethodofoperating
ourlocalmosquitocontrolprogramandifnotdisturbedwe
continueyearafteryearwithlittlechangeWhenrepresentatives
fromlocaldistrictsattendmeetingssuchasthisandthosear
rangedbytheAmericanAssociationstheyfrequentlylearnthat
theyarenotobtainingtheeffectiveresultswhicharepossible
throughtheadoptionofimprovedmethodswhicharebeing
usedinotherdistricts

4Inmyhumbleopinionmosquitocontrolisaservicethat
throughpublicdemandwillnotonlyremainbutwillbeex
tendeduntilallmajorcentersofpopulationsintheAmericas
whereamosquitoproblemexistswilleventuallyhaveamos
quitocontrolprogram

5Iamalsoconvincedthatthispublicserviceofmosquito
controlcanbemosteffectivelyefficientlyandeconomically
conductedonalocallevelthroughtheguidanceandunifica
tionofanonprofitnonpoliticalstrongparentorganization
suchastheAmericanAssociationIamfurtheroftheopinion
thatwithoutsuchastrongorganizationmosquitoabatement
workwillgraduallybetakenoverbyotherexistinglocalor
federalgovernmentalagenciesatgreaterexpensetothepublic
andwithlesseffectivemosquitocontrolresultsTheAmerican
Associationinvitesallagenciesandworkersinterestedinthe
programtoparticipateinthisorganizationdedicatedtomore
effectivemosquitocontrolIamconfidentifwedonotall
cooperateandassumetheresponsibilityofdirectingandim
provingthemosquitocontrolprogramthroughtheAmerican
Associationwewillunquestionablybetakenoverbysome
otheragencyandtheprogramdirectedforus

MrSmithThankyouDrReesIwouldliketoaddjust
onepostscripttoyourpresentationandthatistocallonthe
SecretaryoftheAssociationtostandupsothateveryonewill
knowwheretogetapplicationblankstobecameamemberof
theAMCAMrMulhernhasapplicationblanks

YesterdayIhadthepleasureofspendingagoodpartof
thedayindemonstratingtoChrisHansenthatCalifornia
hasafewwaterproblemsNowIwanttointroduceChris
HansentheExeceutiveOfficeroftheCommunicableDisease
CenterofthePublicHealthServiceinAtlantaGeorgiawho
isgoingtospeaktousonCDCsParticipationinCalifornias
WaterResourcesDevelopmentProgram

CDCPARTICIPATIONINCALIFORNIAS

WATERRESOURCESPROGRAM

ByCHRISAHANSEN

ItisarealpleasuretoparticipateintheCaliforniaMosquito
ControlAssociationmeetingDespitethefactthatthisisonly
mysecondofficialvisittoCaliforniaandmyfirstCMCA
meetingIhaveafeelingofbeingamongoldfriendsandcol
leaguesAsmostofyouprobablyknowweclaimDrStan
FreebornasaCDCstalwartsinceheparticipatedintheor
ganizationofMCWAandinestablishingearlyprogramplans
andpolicieswhichwecontinuedinCDCArveDahlalsowas
oneofourMCWAmenArvethoroughlyunderstoodour
organizationandthemannerinwhichheintegratedCDC
projectsintotheprogramoftheBureauofVectorControland
otherunitsoftheStateDepartmentofPublicHealthhasbeen
agreatsourceofsatisfactiontous

TodayIwouldliketodiscussourwaterresourcesprogram
withyouIn1945westartedourprogramforthecontroland
preventionofmosquitoproblemsonimpoundmentsbeingcon
structedbytheCorpsofEngineersThepurposeatthattime
wasprimarilymalariacontrolAsadditionalinformationbe
cameavailableonencephalitisandthepublichealthsignifi

canceofpestmosquitoesitbecameevidentthatweshould
broadenouractivityinmosquitocontroltoincludethenewly
incriminatedencephalitistransmittersThisinturnledtoa
morecarefulconsiderationofmosquitoproducingconditions
createdbytheexpandednationalwaterdevelopmentprogram
Asyouareallwellawarethisideawasfirstputintoaction
hereinCaliforniabytheBureauofVectorControlAtouran
nualCDCmeetingin1946aroughoutlineofStateandFederal
publichealthinterestsinmosquitocontrolassociatedwith
waterresourcesdevelopmentwaspreparedbyMrWesleyGil
bertsonCDCexecutiveOfficerMrArveDahlChiefofthe
BureauofVectorControlCaliforniaStateDepartmentof
PublicHealthDrJohnRoweCDCRegionalrepresentative
inKansasCityandmyselfrepresentingtheEngineering
BranchofCDCFromthisbeginningtheCDCinvestigations
programwasexpandedinKansasCityandinitialstepswere
takentoreviewwaterdevelopmentplansofotherFederal
agenciesforthepurposeofrecommendingmosquitopreven
tionmesaures

Theorganizationalstructureforwaterresourcesworkwithin
CDChasnowbeensetupAWaterResourcesSectionhasbeen
establishedintheVectorControlandInvestigationsBranch
DrStantonJWareistheChiefofthisSectionandyouwill
hearfromhiminyoursymposiumscheduledforFridayHead
quartersfortheSectionhavebeenestablishedinSaltLake
Cityinordertobemorecentrallylocatedwithrespecttothe
irrigationmosquitoproblem

CDCPOLICIESONWATERRESOURCESDEVELOPMENT

WeinCDCbelievethatthebasicresponsibilityfordealing
withthehealthproblemsassociatedwithwaterresourcesde
velopmentliesintheStateHealthDepartmentOurprogram
hasbeenestablished1toassistStateHealthDepartments
inestablishingtheirownorganizationforthepreventionand
controlofinsectsofpublichealthsignificancenotallStates
areintheenviablepositionofCaliforniainthisregard2
toconductandparticipateininvestigationsresearchand
demonstrationsessentialtothedevelopmentofasoundmos
quitocontrolprogramand3toestablishbetterworking
relationshipswithotherwaterresourcesdevelopmentagencies

NatureofthePublicHealthProblemAssociatedwithWater

ResourcesDevelopment

BeforebeginningtowriteupmynotesonCDCparticipa
tionintheCaliforniaWaterResourcesProgramIpaged
throughrecentissuesoftheproceduresandpapersoftheCali
forniaMosquitoControlAssociationInotedthattechnical
aspectsofmosquitocontrolhadbeenwellcoveredinprevious
meetingsAtyourSixteenthAnnualMeetingin1948DrHam
monpresentedapaperontheAdvanceinKnowledgeofthe
VectorsandArthropodReservoirsandCertainoftheEncepha
litidesAtyourEighteenthAnnualMeetingyouhearanin
terestingsymposiumonWaterResourcesDevelopmentas
RelatedtoMosquitoAbatementpresentedbyMrDahlDr
RoweDrSmithandMrBuchananProfessorJohnMHen
dersonspresentationofIrrigationandMosquitoProblems
atyourNineteenthAnnualConferenceprovidedadditionalde
tailedinformationontheproblemathandThereweremany
othergoodpapersonthissubject

SincethetechnicalphaseshavebeenwellcoveredIwill
presentcooperativeactivitiesofCDCandtheBureauofVector
controlandanoutlineofourfutureplans

CooperativeProjectsNowUnderway

1PreparationofreportsandrecommendationsonFederal
waterresourcesdevelopmentprojectproposalsWewill
continuetoassignpersonneltotheBureauofVectorCon



troltoparticipateinthefieldstudiesandpreparationof
requiredreports

2Studiestosolvethemosquitoproblemofirrigatedpas
turesandwildhaylandsItisnotnecessarytotellthis
groupaboutimportanceofthesemosquitoproducersA
thoroughstudyoftheecologicalfactorsandfarmingtech
niquesinvolvedhasbeenunderwayforseveralyearsCDC
hasparticipatedinthisworkbecauseitisamajorproblem
inmanyirrigatedareasoftheUnitedStatesandthean
swersarelongoverdue
Drainageintheirrigationandmosquitoabatementpic
tureWehavesupportedastudyintheMercedDistrict
bytheassignmentofanengineerMrLloydMyerswith
whomyouareallacquainted

4TrainingofpersonnelformosquitocontrolworkInorder
todevelopamajorprogramsuchasthatnowbeingunder
takenbytheCDCWaterResourcesSectionitisabsolutely
necessarytohavetrainedcompetentpersonnelThework
callsformenwhoknowpublichealthmosquitoabate
mentandirrigationagricultureMenwithsuchtrain
ingandexperienceareveryscarceWehavedecidedthere
foretoselectthebestpersonnelavailableandgivethem
additionaltrainingasnecessaryTheBureauofVector
ControlandMosquitoAbatementDistrictsofCalifornia
havebeenmosthelpfulinthisactivityWeexpectour
traineestoparticipateinusefulprojectswheretheywill
haveanopportunitytoobserveandparticipateinthe
workofStateandlocalhealthdepartmentsandmosquito
abatementdistrictsandstudytheproblemsneedsand
interestsofthewaterusers

ProgramdevelopmentTheCommunicableDiseaseCen
terMosquitoControlProgramforWaterResourcesDe
velopmentisnewItssuccesswilldependinalarge
measureontheprogressmadeintheseveralStatescarry
ingoncooperativemosquitocontrolprogramsThere
searchandinvestigationsactivityoftheBureauofVector
ControlandtheCaliforniaMosquitoControlAssocia
tionsupportedbyCDCwillgreatlyinfluenceourpolicy
onthenationalprogramItwillprobablycontinueto
furnishtheleadforotherStatesnowdevelopingtheir
organizationforhandlingmosquitoproblemsofpublic
healthsignificance

6BakersfieldProjectWehavecooperatedwiththeHooper
FoundationintheBakerfieldencephalitisstudysince1945
Asyouknowtheyhavebeenconcernedwiththeestab
lishmentoftheinfectionchainofencephalitisasitoccurs
inthatendemicareaWehavesupportedthisworkby
theassignmentofprofessionalpersonnelaswellassome
equipmentandsupplies

PlansfortheFutureasTheyAffecttheCaliforniaProgram
Withinlimitsoffundsandpersonnelavailableourcoopera

tiveprograminCaliforniawillincludethefollowing
1AssistanceinfieldinvestigationandresearchInthisarea

wewanttoinclude

aAdditionalresearchandinvestigationsareneededon
theirrigatedpastureandwildhaylandmosquito
problem

bAdditionalecologicalstudiesareneededwithrefer
encetoflightrangesdispersalanddistributionofmos
quitospeciesconcerned

cThericefieldmosquitobreedingproblemisunsolved
Studiestodeterminefeasiblecontrolmethodswillbe

supported
dExpandedstudyofmethodsandproceduresforco

ordinatingthemosquitocontrolinterestsofirrigation
abatementanddrainagedistrictsandtheStateand
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localhealthdepartmentsThisinformationisvital
inthedevelopmentofeffectivemosquitoprevention
andcontrolprojectsthroughouttheproblemarea

2Trainingofpersonnelbyassignmenttoactivedeveloping
programsforonthejobexperienceAstheCDCpro
gramdevelopsadditionalmenwillbeneededwhohave
specializedtrainingandexperienceWebelievethatitwill
benecessarytocontinuethistrainingprogramforsome
timeinthefuturetokeepupwiththisexpandingwork
Wewanttocontinueourpresentarrangementsforassign
ingprofessionalpersonnelforfieldexperiencetotheBu
reauofVectorControlandAbatementDistrictsasthe
needarises

Establishmentofbetterworkingrelationshipswithcon
structingagenciesorgroupsandwateruserstoinsureade
quateprovisionsformosquitopreventionandcontrolmea
suresinthenationalwaterresourcesdevelopmentpro
gramTofurtherthisworkitwillbenecessarytoprepare
informationalmaterialsuchasfilmsfilmstripsbrochures
etcDemonstrationprojectswillbehelpful

4Additionalworkisneededinestablishingthestandards
andcriteriaforevaluatingproblemsandpreventiveand
correctivetechniquesTheexperienceoftheBureauof
VectorControlandtheAbatementDistrictsinCalifornia

willbehelpfulinworkingoutthebeststandards
AsamemberofthefamilyofFederalagenciesinterested
inwaterresourcesdevelopmentweareobligatedtofur
nishguidanceandadvicetotheotherFederalagenciesof
publichealthproblemscreatedoraffectedbytheoverall
nationalprogramTheStatesalsohaveaninterestinthis
andwehavethereforeestablishedacooperativeplanwith
theCaliforniaStateDepartmentofPublicHealthforthe
reviewofwaterresourcesdevelopmentplansofFederal
StateandlocalgroupsBasedoninitialstudiesofthe
developmentagenciesmosquitocontrolandprevention
procedureswillbeformulatedWhileitisimportantto
participateduringtheplanningstagesitisintendedto
continuethisparticipationintoconstructionandopera
tionsThisresponsibilitywillbejointlycarriedout

6EpidemicAssistanceTheCommunicableDiseaseCenter
standsreadytoassisttheCaliforniaStateDepartmentof
PublicHealthinthecontrolofarthropodbornediseases
wheneverassistanceisneeded

Weplantocontinueourcooperativeprojectwiththe
HooperFoundationattheBakersfieldstationThisac
tivitywillbeofconsiderablevalueinestablishingthe
relationshipsofvirusencephalitistotheexpandingwater
resourcesdevelopmentprogram

MrSmithThenextspeakeryouallknowverywellIwont
wasteanytimeintroducinghimRichardFPetersChiefof
theBureauofVectorControlStateDepartmentofPublic
Health
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THESCOPEOFCALIFORNIAMOSQUITOCONTROL

ByRICHARDFPETERS

ChiefBureauofVectorControl

Theyear1951offereditsfullshareofvarietytotheCali
forniamosquitocontrolworkerIfanythingasaresultofthe
totaleffortduringtheyearhisfuturebecameevenmore
securenotthatanyoneinthisfieldhasbeenparticularlywor
riedaboutunemploymentThismightberewordedtomean
thatthemosquitoprobablymadeaslightgaininherbidfor
supremacyoverusInlinewiththerisingcostoflivingthe
costtothepublicofobtaininganacceptablelevelofmosquito
controlalsowasobservedtoincreaseThiscameasaresultof



acombinationoffactorsincludingincreasedoperatingexpense
expandingproblemareaandasaresultofthewilymosquito
herselfhavingevenmoreobviouslythumbedhernosepalpied
herproboscisifyouwillatouronceinvincibleweaponsof
controlIntheclimatologicalsensethatlongawaitedwet
cyclecameintobeinglastyearBaseduponthisyearssatura
tiontodateprospectsforelevatedgroundwaterandtheop
portunitytherebyaffordedforroundtheclockoperationof
pumpsisagainintheprobableoffingTheoverallinfluence
whichthishighrainfallaccompaniedbyunusuallyheavy
snowpackswillbeartothetotalmosquitoproductionisdiffi
culttoforecastandremainstobefullyexperiencedLast
yearthemildspringaccompaniedbyprolongedrainsserved
todelaytheusualMarchopeningbattlewiththemosquitoes
amonthortwonecessitatingonlyminorskirmishesuntil
summer

ThepopulationofCaliforniahascontinuedtoincreaseat
aphenomenalrateTothemosquitoworkerthissimplymeans
thatmorepossibilitiesforcreatingnewdomesticmosquito
sourcesnottomentionenhancedmosquitoproductionfrom
thealreadyovertaxedmunicipalandindustrialwastedisposal
facilitiesinourCaliforniacommunitiescameaboutWhether
theincreasedpopulationbringsindustryorindustrybringsthe
peoplebothcontinuedtobecomemoreapparentduringthe
pastyearButmostimportantofallagricultureirrigatedagri
culturallandthatiscontinuedtoexpandataratewhichde
fiesourcurrentmosquitocontrolresourcestokeepabreastof
itThesceneofnewcanalsystemsunderconstructionalong
withwelldrillingrigsandlandlevelingequipmentinopera
tionhasbeenafamiliarsighttothosewhotraveleventhemain
highwaysnottomentiontothosewhoinvadethejackrabbit
countryThoseofyouwhoarewitnessingthisamazingtransi
tioninyourownspheresofinfluencehavehadIamsurea
reactionwhichisbeyondmeremarveling

RatherthandivulgeanyparticularsrelativetoMrGjullins
studiesonmosquitoresistanceIwillmerelymentionthatsuch
isaprovenrealityinCaliforniaPerhapsIshouldhavesaida
dilemma

Whilethesemanyinterestingdevelopmentshavebeenex
periencedbyyouwhoarecommittedtokeepingyourconstitu
entsfreefromoratleastrelativelyunannoyedbymosquito
attacktheBureauofVectorControlhasbeenundergoing
severalevolutionaryexperiencesaswellWithArveDahlhav
ingbeenclaimedbytheStatesCivilDefenseprogramand
afteraperiodofdoubledutybyFrankSteadChiefofour
DivisionofEnvironmentalSanitationinJulyoflastyearI
washandedthereinsoftheBureauofVectorControlwhich
responsibilityprobablyresponsibilitiesisthebetterwordI
haveendeavoredtomaintainsincethenTosaythatithas
pleasedmetohavebeenplacedinthispositionofhighertrust
andcloserrelationshiptoyourAssociationandeachofits
agenciesisanunderstatementWhatabsorbsmemostisthe
opportunitytodevelopwithyouasynchronizedpatternofco
operationbetweenourBureauyourAssociationandthefield
ofmosquitocontrolingeneralOurstaffisearnestlycommitted
towardthisobjectiveIbelievethisrelationshipdeservesdwell
inguponabitmoreThekeynoteofourprogramcentersupon
thewordserviceinitsbroadestpossiblesenseOurBureau
programhasbeendecentralizedtoincreasetheopportunityfor
closeworkingrelationshipsbetweenourpersonnelandlocal
agenciesInfactourAreasofoperationcoincidewiththose
zoneswhichcomprisetheRegionsofyourAssociationThis
suggeststheopportunityfordevelopingdirectactionthrough
eachofourAreaRepresentativesandyourRegionalRepresen
tativesOurheadquartersisequippedwithbothengineering
andbiologicalpersonnelwhomaybeutilizedtoprovidespe
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cializedtechnicalservicesbeyondthebasicconsultantprogram
ofourAreaoffices

Whilemosquitocontrolisaveryimportantphaseofthe
programoftheBureauofVectorControlIdofeelobligated
topointoutthatourBureauischargedwithmanyadditional
responsibilitieswhichmustlikewisebemetOurdirectrela
tionshiptolocalhealthdepartmentsandotherlocalagencies
andtheresultingnecessityfordevelopingvectorcontrolpro
gramspertainingtofliesgnatsticksandotherarthropodsas
wellasdomesticandfieldrodentsinadditiontoothermis
cellaneousactivitiesallbeyondmosquitoesaresuchthatwe
arefrequentlyextendedbeyondourstaffsnumericalcapacity

Worthyofparticularmentionatthispointistheimplica
tionofCivilDefenseplanninguponvectorcontrolasitrelates
toyouragenciesintheeventofdiseasterregardlessofkind
Intheeventoffloodwhichthisyeariscertainlynotasubject
tobedismissedlightlythepotentialsignificanceofmosquitoes
isobviousandyourroleintheircontrolwouldfollownaturally
Butintheeventofmoreviolentdisasterwherehumanand

animalbodiesassumethecharacteristicoforganicmatterin
therubbleofdemolitiontheplacethatyouragenciesmight
wellexpecttobearwillprobablyrelateprimarilytoflyand
eventrodentandectoparasitecontrolBasedupontheexpres
sionwehaveheardfromsomeofyouitwouldtakenothing
lessthanadisastertogetyouinvolvedinthelikesofflycontrol
ButneedlesstosayandIamsureArveDahlwouldbearme
outtheCivilDefenseimplicationsarecertainlyofconcern
toyouanddeservesomehardthinkingandcarefulplanning

Possiblyofprimesignificanceinthepastyearseventswas
themeetingoftheAdvisoryCommitteetotheBureauofVector
ControlheldNovember71951AtthattimethisCommittee
wentonrecordinconformancewithatrendwhichhasbeen

notedintheWorldHealthOrginzationandtheUSPublic
HealthServicenamelythatofrecognizingtheirritanteffect
ofpestmosquitoesandotherbothersomearthropodstobeof
publichealthsignificanceThemotionspassedbythisgroup
ofconcerntoyouareworthyofreading

1Weappreciateandrecognizethefactthatpestmosquitoes
andcertainotherarthropodsareapartofthepublichealth
programalthoughnotnecessarilyrelatedtodiseasetrans
mission

2ItisrecommendedThatsubventionfundsberestricted

toareaswherethereisahistoryofvectorbornedisease
endemicityInsuchareaswheresubventionshavebeen
granteditispermissibletousesuchmoniesforgeneral
control

Thisrecognizesthecurrentadministrativedifficultyofsepa
ratingvectorandpestcontrolbutreemphasizesthefact
thatvectorcontrolisstilltheprimaryobjectiveofthesub
ventionprogram

3ThattheDepartmentofPublicHealthandvariousother
interestedgroupsshouldconsiderincreasingtheintensity
ofgeneralmosquitocontrolthroughouttheStateTomake
thispossibletheLegislatureshouldbeapproachedtoob
tainalargerappropriationasfundsnowavailableappear
inadequateevenfortheDistrictsnowinexistence

4Thatthepresentsystemofusingacertainamountofthe
subventionfundsforStudiesandDemonstrationsbecon

tinuedbutthatcarefulconsiderationbegiventothepos
sibilityofrequestinganadditionalsumofmoneyforthis
specificpurposetobeallocatedtotheBureauofVector
Control

5RecommendationsoftheCaliforniaMosquitoControlAs
sociationonreallocationoffundsreappraisalandre
evaluationItwassuggestedthatincreasedattentionbe
giventotaxrateandassessedvaluationinproblemareas
intheallocationofsubventionfundsthatdiseaseanden



demicitybemaintainedasafactorandthattheprinciple
ofpermanentcontrolbeemphasizedindeterminingalloca
tionsThattheserecommendationsbetakenunderadvise

mentbytheBureauofVectorControlforpresentationto
afuturemeetingofthisCommittee

6TheAdvisoryCommitteereaffirmsitsrecommendation
thatgreatemphasisshouldbeplaceduponencouraging
watermanagementproceduresanduponownerresponsi
bility

Thetendencyonthepartofthepublictodemandahigh
leveloffreedomfromarthropodswhosedetrimentalimpact
uponfullandnormallivingispreventablehasapparentlycome
withimprovingcivilizationandallwhichthatconnotesI
believealthoughitisnotstatedintheaforementionedmo
tionsthattheAdvisoryCommitteewascollectivelyofthe
opinionthatifthepublicdemandsattentiontothecontrolof
suchasfliesgnatsfleasrodentsetcandiswillingtopayfor
itRatherthancreatenewagenciesforobtainingcontrolofeach
undesirableelementoftheenvironmentitwouldbesounder
economicsandamorerealisticuseofmanpowertoutilize
existingagenciesofgovernmentOfcoursethedetermination
ofwhichresponsibilityfallstowhichagencyhasnotyetbeen
enteredintoThiswillhavetoevolvewithourexpanding
knowledgeandexperience

Sincethetitleofthispaperiscomposedofabroadword
TheSCOPEofCaliforniaMosquitoControlIhavethus
fardealtwiththesubjectinageneralveinPerhapsthislati
tudeaffordsmeanopportunityfortheobjectiveappraisalof
Californiamosquitocontrolastoitsstrengthsanditsweak
nesseswhichsubjectalwaysputstheboldadventurerintoa
realmwhereangelsfeartotreadIassureyouthatmyinterest
inadventuringisthatofinquiringintohowtheBureauof
VectorControlcanassistmosquitocontroltomaximumad
vantage

UndoubtedlythemostpronouncedattributeofCalifornia
mosquitocontrolisitsruggeddeterminationIthinkitcanbe
saidunobstrusivelythatCaliforniasprogramistheequalof
anyotherprograminthiscountryorforthatmatterthrough
outtheentireworldTheflexibilitywhichexemplifiesour
mosquitocontrolstatutesandtheadministrativeorganization
oflocalmosquitoabatementdistrictprogramscertainlymakes
formaximumversatilityincopingwiththegreatvarietyof
situationspresentedThetrendinrecentyearstowardencour
agingthemaximumofvariedoperationsbyeachmosquito
controlworkerhasundoubtedlybroadenedtheservicesofmos
quitocontrolagenciestothemaximumManyothercompli
mentaryremarksmightbemadeparticularlyoftheresource
fulnesswhichhascharacterizedmostagenciesinCalifornia

Butnowwemighttakestockofthedeficiencieswhichif
acteduponcouldmakeourtotalprogramevenmoreeffective
Thefollowingconsiderationsseemworthyofobjectiveanalysis

1Whetherbyconvenienceornecessityorbothinaneffort
toabsenttheindividualagencyofitsmosquitoestothemaxi
mumdegreepossibleandtherebytoestablishafavorablepub
licreactionitmustberecognizedthatboththeletterand
spiritofthemosquitoabatementstatutesintheStateHealth
andSafetyCodehavebeenratherconsiderablyignoredpar
ticularlyduringthepostwaryearsTheresponsibilityofthe
individualoragencyuponwhosepropertytheproductionof
mosquitoesoccurshasbeenoverlookedtoagreatdegreefor
themoreexpedientcourseofdirecttreatmentbymosquito
controlagenciesUndoubtedlysuchacourseofactionisjusti
fiableundercertaincircumstancesbutistherenotaneedfor
redefinitionandrededication

2Consideringagriculturewithitsvariousirrigatedcrops
andirrigationmalpracticesassettingthestageforalargeshare
ofmosquitoproductioninCaliforniatowhatdegreehavewe

9

utilizedagriculturalirrigationconservationandotherin
terestedagenciesinsolvingthechronicmosquitosourceprob
lemswhichconfrontusAmazinglylittleIbelievewemust
admit

3Onthebasisofcasualobservationsitseemsappropriate
toinquireTowhatextentarerecordsfundamentaltonormal
operationsbeingkeptandappliedasfundamentalguidesto
mosquitosourcereductiontoprogramplanningandtothe
criticalevaluationofseasonalmanpoweruseandtimingwithin
theprogram

4Inagencieswhichhaveemployedentomologistsengi
neersandothertechnicalpersonnelinfulfillmentofthesub
ventionrequirementsarethesespecialistsbeingusedtoca
pacityinthefulfillmentoftaskswithintheirspecialtyWith
outbeingspecificIamobligedtoexpresstheopinionthatall
toomanyofthesepeoplehavebeenrelegatedtoresponsibilities
ofadministrativeassistantswhichofcourseprecludestheir
renderingthetechnicalvaluetotheindividualprogramwhich
theyarecapableofproviding

5Anothermatterdeservingexpressionisinconnectionwith
thepositionheldbyafewthatinvestigationalactivitiescon
cerningproblemsofgeneralstatewideinterestinmosquito
controlmightproperlybecometheresponsibilityofindividual
localmosquitocontrolagenciesItwouldseemthetimecon
sumedinthisregardbypersonnelfromAdministratoron
throughallthoseconcernedintheconductofspecializedin
vestigationsissuchthatunlessthematterunderinvestiga
tionrepresentsavirtualimpassetotheagencythedistrac
tionfromthebasicresponsibilityoflocalcontroloperations
canhardlybejustifiedTheviewpointissubmittedherethat
theassumptionofthishighlytechnicalandspecializedwork
ismorelogicallyaresponsibilityofstateagencieswhichinad
ditiontotheBureauofVectorControlmightpossiblyalso
includetheDepartmentofAgriculturetheUniversityof
CaliforniaanditsExtensionServicesaswellasyourownAs
socitaionwereittobeendowedforsuchpursuitsTobesure
justifiableinvestigationalprojectsdemandbothreplicationand
qualificationtosuittheconditionswhichareuniquewithinthe
individualagencyandthatcanonlybedonebyqualifiedper
sonnelwithinlocalprogramsTheVectorControlFieldSta
tionhereinFresnoandourBureauresourceselsewhereinthe

Statearesoconstitutedastopermitourparticipationwithyou
inthesolutionofyourmajorproblemsOurfacilitiesandour
programareatyourserviceItisourtotaldesireandwish
thatthoseofyouinlocalmosquitocontrolprogramsrealize
thattheBureauofVectorControlhasnootherreasonfor

beingthantoservethepeopleofthisStateandthecomponent
agenciesofgovernmentwhichinturnrepresentthepeopleIt
isourwishthatyouacceptourprograminthiscompletesense
Mytouchinguponthissubjectcomesintheinterestofseeking
toassureyouofourattitudeandwillingness

Nowtotouchbrieflyuponthesubventionprogramwhich
subjectcouldwellhaveconsumedallthetimewhichhasbeen
allottedformypresentationThereprobablyhasneverbeen
asubventionprograminallofhistorywhichhashadtotal
agreementwithitsbasisofallocationOurpositiononthis
matterissimplyoneofattemptingtodistributefundswithin
ourbestjudgmentpossibleandincompliancewiththeintent
ofthelegislaturethroughwhoseactionthefundshavebeen
derivedThepositionoftheCaliforniaMosquitoControlAs
sociationwithrespecttothismatterandtheguidanceprovided
usbyourAdvisoryCommitteewillweighheavilyinhelping
ustoarriveatthemostpracticalformulaforallocationIthas
tobeborneinmindthatwhateverformulaisuseditmustbe
acceptabletotheStateDepartmentofFinancewhichisnot
overlyinclinedtoacceptfactorswhicharecharacterizedby
inconsistenciesintheirtotalconceptionAlsotherearetwo



otherfundamentalconsiderationsnamelythehistoryofthe
subventionprogramtodateandperhapsmoreimportantthe
futureofthesubventionprogramThehistoryhoweverdusty
ortarnishedmustbeacknowledgedWithregardtothefuture
ofsubventionIcanonlysaythattheBureauofVectorControl
isthecustodianandadministratorofthefundItcanonlybe
spentasislegallyprovidedforthroughtheStateLegislature
whichtranslatedmeanswhatthepeopleyourconstituents
wantConcerningsubventionoperationalplansIthinkit
worthyofmentionthattheaspectoflongrangewatermanage
mentpracticeswillreceiveincreasedemphasis

SinceChrisHansenhasprecededmeandcoveredthewater
resourcesactivitiessoadequatelyfurthercommentonthissub
jectisunnecessaryatthistimeotherthantomentionthatbe
yondtheconstructionaspectsandconstructingagencyresponsi
bilitieswearededicatedtowarddevisingwaysandmeansof
headingoffpreventablemosquitosourcesassociatedwithwater
usepracticesaswellwhereverthiscanbeaccomplishedOther
thantomentionthatitisoftenextremelydifficultyouare
assuredofourconcerncarefulplanningandconcertedaction
inthisfieldofactivity

Inconcludingthesesuggestionsmightbeconsideredfor
gettingthemostoutofthetaxpayersdollarin1952

1Letusallexaminecarefullyandusetothefullestadvan
tagepossiblepersonnelofotherexistingagenciesofgovern
mentwheremutualinterestandcoincidenceofresponsibilities
andactivitiesarethecase

2Letusexpandeachcontactmadebyourpersonneltobe
comeoneofpubliceducationandtherebyincreaseacceptance
bythepublicofitsresponsibilityinlighteningtheburdenupon
government

3Letuscriticallyexamineourprogramsandthemannerin
whichwemeetourresponsibilitiesforassurancethatourem
phasisandtimingaresoundandpreciseItwouldseemthata
questioningattitudebyeachmosquitocontrolworkertoward
everymosquitosourceroutinelytreatedwouldresultinthe
progressivereductionofthetotalproblem

4Letusselectnewpersonneldiscreetlyforthetaskbefore
usandaboveallletususeourpresentpersonnelinkeeping
withtheirindividualcapacities

5Letusallgetbehindourtotalinvestigationsactivitiesin
Californiaandgivethemanopportunitytoprovideuswith
answerstoourdifficultiesandproblemsinmosquitocontrol
Areasonablecontinuinginvestmentinthestudyofourmos
quitoesandtheircontrolcannototherthanprovidesounddivi
dendstoourfutureprogramsThisshouldcertainlyleadto
efficiencyandeconomy

6InspeakingonbehalfoftheBureauofVectorControl
wewishtoexpressourtotaldesiretoworkwithyouinaspirit
ofcompletecooperationtowardtherealizationofourmutual
aimsfortheadvancementofmosquitocontrolinCalifornia

EdSmithThankyouverymuchDickPetersYouvecer
tainlygivenusallplentytothinkabout

ThenextspeakerwehaveisamanIhadthepleasureof
firstintroducingtoanaudience14yearsagoSincethattime
Iveintroducedhimtoatleastthreeorfourothergroupsand
Idontknowofanytimewhenhehaseverdisappointedan
audienceItiswithagreatdealofpleasurethatIintroduce
nowDrGuyFMacLeodtheTechnicalDirectorofSunland
IndustriesandalsotheSecretaryoftheBoardofTrusteesof
theFresnoMosquitoAbatementDistrict

AGRICULTUREANDMOSQUITOCONTROL

ByGuvFMACLEODPHD

Merelyscanningthetitlesofpaperstobepresentedbyreal
authoritiesatthesesessionsshouldprovidewarningforeven
themostintrepidamateurItrquiresverylittleimagination
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andlesswittorealizethattherelationshipofagricutlureand
mosquitocontrolwillbecoveredincompletedetailbypeople
whoaremuchbetterinformedthananylayman

Havingthusadequatelysetforthinlessthanaminutewhy
IshouldnotcontinueIwillnowabsorbtwentyminutesdoing
whatIhaveprovedshouldnotbedone

Ratherthanencompassallagricultureandallmosquito
controlitmightperhapsaffordsomenoveltyifIconfinemyself
toadiscussionofthemosquitoprobleminFresnocountyin
relationtothegrowthofpopulationandagriculturetheim
pliednoveltybeingthataspeakerwouldtalkaboutsomething
hemightreasonablybeexpectedtohaveheardofbeforestart
ingtoorate

TheFresnoMosquitoAbatementDistrictwasformedin
1942Thereportforthesecondyearofoperationpresented
amongotherfiguresthoseshowninthetableattachedThe
workersspentabout3900000drovealmost50000miles
usedup51000gallonsofmaterialalongwithalotofother
choreswhichconsumedabout23000manhoursTheprob
lemsencounteredinthesefirstyearsofmosquitocontrolwere
exactlythesameasthosewefacetodayatleastqualitatively

Themosquitoproblemsinthe56squaremilesofcityarea
withapopulationof60685peopleinthecitylimitsand
97504inthemetropolitanareawerealreadywellinevidence
UrbanFresnohadbeengrowingattherateofathousandpeople
ayearfortwoorthreedecadesSewerfacilitieswereover
taxedandsewagedisposalcreatedamajormosquitoproblem

Theendlessartistryindesigningcesspoolswhichwouldcave
inandbecomegoodmosquitosourceswithinaminimumperiod
seemedmephistopheliantotheboyswhowerekeptbusyre
pairingthemAddtothistheusualarrayoftypicalcityprob
lemsandthepictureisonewhichiswellknown

Howeverthereisverylittleresemblancebetweenthegrowth
ofanurbanagriculturalcenterandanindustrialmetropolitan
areaasfarasmosquitocontrolproblemsareconcernedThere
arealmost250squaremilesofruralfarmingareasadjoining
ourrapidlyexpandingperimeterThetransitionfromcotton
alfalfaorirrigatedpastureissuddennotgradualToprotect
newsubdivisionsfromendlesslyincreasingreservoirsofmos
quitoesseemslikeanimpossibilityyetwearejustlyproudof
thefactthatin1951therewere595servicerequestsreceived
ascontrastedwith840callsforhelpin1943Thepopulation
oftheareainvolvedhasgrownfrom97000to147000inthat
sametime

Ofequalifnotgreaterimportanceisthepictureofagri
culturalgrowthTheactivitiesinandaroundanagricultural
centersuclrasFresnoprovideidealconditionsforthebuildup
ofenormouspopulationsofmosquitoesOuralmostinfallible
aircurrentsatsunriseandsunsetofeachdayprovideaidin
movementfromoneregiontoanotheroverconsiderabledis
tancesinthebroadflatvalley

Obviouslywhatgoesonoveraratherwideareawillaffect
bothourmosquitopopulationsandtheirmovementsDuring
thepasttenyearsthevalueofcropsproducedinFresnoCounty
wentfrom4000000000toover28500000000Thismeans
morethanasevenfoldincreaseintenyears

Aseveryoneknowstheincreaseinfieldcropsincludingbut
notlimitedtoalfalfairrigatedpastureandcottonhasbeen
extraordinaryAthreefoldincreaseinacreageoffieldcrops
inthelasttenyearsinFresnoCountywasaccompaniedbyan
increaseofeighttimesindollarvaluesofthesecropsItisnot
atallsurprisingundersuchastimulustoseetheacresunder
irrigationbyelectricallypumpedwaterjumpfrom745000to
1960000acresandanincreaseofover13000pumpingplants
inthesametenyearperiod

Thesethingsareboundtoaffectnotonlyourunderground
supplyofwaterbutouronthegroundsupplywhereinmos



quitopopulationscanbuildupAlargepartofthenewacres
beingbroughtintoproductionarealluvialalkalineclaysoils
Salinityalkalinitywaterpenetrationanddrainagearethe
initialandmostimportantproblemsTheuseofexcessive
amountsofwaterisdictatedbothbypastexperienceandthe
highpricesforfarmcommodities

Itistheopinionofmanywellinformedpeoplethatwemust
havewaterpresentalmostcontinuallyonmanysoilswhere
cottonpotatoesalfalfaandirrigatedpastureareproduced
Thattherearenowmanyflagrantwastefulabusesofourlimited
watersuppliesisobvioustoeveryoneTherewillalwaysbea
certainpercentageofaccidentsinwhichirrigationwaterscreate
potentialmosquitohazardsbutmuchofthefarmmosquito
problemcouldbesolvedbyalittleclosersupervisionofirriga
tion

Forthepastthreeyearsthepestmosquitoproblemonfarms
hasbeensteadilybecomingmoreacuteHorsescattlepoultry
andevenhogshavebeenanxiouslywatchedbyrancherswhoare
muchconcernedattheobviousannoyanceandinjurycaused
theirmoreexpensiveanimalsIhadthepleasureofbeingvery
nearlycarriedoffbyswarmsofadultmosquitoesasarancher
andIwalkedthroughhispermanentpasturetoseehowan
noyingthemosquitoesweretoaprizeHerefordbullPerhaps
weshallseeincreasedinterestonthepartofranchgroupsin
doingsomethingtohelpthemselvesandtheiranimalsrather
thanwaitingforaditsricttodothejobThereisanotherof
thoseeducationaljobstobedoneherenow

Itisagenerallysafeassumptionthatmosquitocontrollike
manyotherentomologicalproblemsisanareaaffairOne
musttreataconsiderableacreagetogetanyeffectevenin
thecenterOurexperiencehereinaverysmalldistrictsur
roundedbyeverypossiblepotentialhasbeenofgreatinterest
inthisconnection

Itismyhonestbeliefthatyoucanstopthefirsttenpeople
livingintheareaservedbytheFresnoMosquitoAbatement
Districtandallbutoneortwoofthematmostwilltellyou
thattherearenoorfewmosquitoesinFresnoIfyouruninto
folksfromunnervedruralareasyouwillknowitimmediately
fromtheirresponseThecontrastisevidentandwellknownSo
muchisanaccomplishedfact

ProbablynosinglefactoraloneisresponsibleWeadmitthat
thedistrictissmallwellequippedmostexcellentlymanaged
byMrDavisandwellfinancedByvirtueofnoneofthese
thingsalonecouldwehopetohaveamosquitofreeislandsur
roundedbyheavybreedingareasWehaveenjoyedhelpful
cooperationfromtheadjoiningdistrictsamaximumofin
terestinthejobtobedoneandaminimumofinterferencein
doingthesejobsonthepartofthetrustees

Withoutregardtohowmosquitocontrolwasaccomplished
thefactisthatithasbeendoneandcanbedoneNowwhat
ofthecosts

Whileagriculturegrewatthetremendousratealreadynoted
andourpopulationwasalmostdoublingtheassessedvalueof
propertymorethandoubledinthecountyThecountytax
rateincreasedfrom253to388andourincomewasthus
enhancedWepromptlyreducedourrateofincomeuntilwe
arenowreceivingamplefundsfromourrateof575cper
10000ofassessedvaluation

Theincreasedactivityofthedistrictisreflectedinthefact
thatwithinthelasttenyearswehavealmostdoubledtheman
hoursthegallonsofmaterialsusedandtripledthemilesdriven
aswellasthetotalexpendituresThisiswhatittooktodothe
jobbutnotethatitcanbedone

Thecostsofmosquitocontrolgrewalongwithbutnotat
thesamerateasouragricultureThisdespitethefactthatthe
agriculturalgrowthoftheregionwasmainlyalonglineswhich
increasedthemosquitopotentialIntheurbanareaserved
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bythedistrictassessedvaluesofpropertydoubledandthe
populationnearlydoubledThetaxrateincreased135per
10000whichwaslessthandoubledinthecountywhile
federalincometaxesincreasedover800inthesameperiod

Aswasmentionedattheoutsettheselectionofmyown
districtforthisdiscussionwasforceduponmebyalackof
informationaboutmanyotherswhoseoperationalhistorymight
wellsurpassthatgivenhereInanyeventthepurposeintended
wasoneofillustrationnotcomparison

UsingFresnoasanurbancenterofanagriculturalregion
Ihavetriedtoestablishthesefacts

1Therehasbeenatremendousgrowthofagricultureinthis
area

2Muchofthegrowthinvolvedmorewaterformosquitoes
tobreedin

3Thecityandsuburbsgrewasagricultureprosperedthus
mosquitocontrolincreasedinimportanceextentandcost
4Increasedpropertyvalueswithaslightincreaseintax

ratepermitteddecreasingtherateoftakefromthetaxdollar
formosquitocontrol

5Wegotadequatesatisfactorymosquitocontrolinurban
Fresnoatamoderateincreaseincostwithefficientoperation

6Mosquitoescanbecontrolledwhenpeoplearewillingto
payforit

FresnoCo 178565
Metropolitan

Farming

1940 1943

People
Nocensus

Fresno 97504 Nocensus

FresnoCity 60685 Nocensus

1950

FresnoCoCrop
Values 39698000001277190860028517021200

FieldCrops
Acres 371400 543347 934395
Value 1839880000 3267670800 14342403400

ElectricIrrig
Acres 745000 778000 1960000
Nopumps 16873 18229 29875

Assessed

Value 25627500000 51667000000
Taxrate 253 388

276515

147094
90618

SkeeterChasers

Totalhrsworked 22598 39827
Totalmilesdriven 49355 149729
Totalgallonsof

materialused 51311 100519
Totalmoneyspent 388790010240600

1951Figures

MrSmithThenextpaperisbyColCarpenteroftheSixth
ArmyinSanFranciscoIfirstmetColCaprenterduringthe
waratthe4thServiceCommandMedicalLaboratoryinAt
lantawhenIhadtheverygreatpleasureoftakingacoursein
mosquitoidentificationfromhim

ECOLOGICALOBSERVATIONSONMOSQUITOES
INPANAMA

BySTANLEYJCARPENTER

ColonelMSCChiefEntomologySectionSixthArmyArea
MedicalLaboratoryFortBakerCalifornia

Panamaasmalltropicalcountrywithanareaofapproxi
mately34000squaremilesmostlycoveredwithhumidand
steamingjungleshasoftenbeenreferredtoasaparadisefor



entomologistsAfterspendingthreeyearstherefrom1948to
1951andhavinghadtheopportunityofdoingmosquitowork
throughoutmuchofthecountryIamoftheopinionthatthis
isnotanoverstatementofthefactsItisindeedaparadisefor
anentomologistwhohasaninterestintheCulicidaeandI
amsurethatitappliesequallyaswelltomanyotherphases
ofentomology

ThecountryismadeupoflowlandsalongboththeAtlantic
andthePacificOceanswithanintermediatechainofmoun
tainsrunningtheentirelengthofthecountryandreaching
theirgreatestelevationintheVolcaninwesternPanamawith
anelevationofabout1000feetHowevermuchofthismoun
taincountryhas2000feetormoreelevation

TherainyseasoninPanamausuallyextendsfromMayto
Decemberprovidingsufficientmoistureforthedevelopment
ofheavyrainforeststhroughoutmuchofthecountryThe
periodfromJanuarytoearlyMayisgenerallydryexceptfor
occasionalrainsinthelowerareaswithsomewhatmorerain
falloccurringonthehighermountains

Thecountrysupportsaratherlargeandcomplexpopula
tionofmosquitoesDuringthefirsthalfofthiscenturyento
mologistswerealmostcontinuouslyengagedinmosquitowork
inthisareahoweverduetothelackofroadsandtrailsprior
toWorldWarIItheiractivitieshadtobelimitedtotheCanal
Zoneandnearbyareasexceptforoccasionaltripsintothemore
distantinteriorofthecountryDuringandsincetheperiodof
recentWorldWarIItherehasbeenarapidexpansionofroads
andtrailsprovidingaccesstoareasthatpreviouslycouldonly
bereachedwiththegreatestofdifficultyFurthermoremost
oftheentomologistsworkingonmosquitoesinthisareawere
concernedwithabetterunderstandingofthemosquitoesin
volvedinthetransmissionofmalariaandthisdidnotrequire
frequentandextensivetripsintotheheavyjungle

ThewriterwasfortunateinbeinginPanamawhenanout
breakofjungleyellowfeverwasrecognizedduringJanuary
1949inanareanearPanamaCityintheRepublicofPanama
AjointstudyofforestmosquitoesintheRepublicofPanama
andadjacentCostaRicawasimmediatelyundertakeninco
operationwithPedroGalindoEntomologistwiththeDepart
mentofPublicHealthoftheRepublicofPanamaandDr
HaroldTrapidoBiologistassignedtotheGorgasMemorial
LaboratoryTheremainingtwoandonehalfyearsofmytour
ofdutywiththeArmyinPanamawasdevotedmostlytothis
studyoftheoccurrencedistributionandbionomicsofforest
mosquitoesinthisendemicjungleyellowfeverareaDuring
thisperiodtreestationswereestablishedinheavyrainforests
invariouslocalitiesthroughoutthecountryLaddersandplat
formswereinstalledateachstationandadultmosquitocol
lectionsweremadeeachweekatgroundlevelandfromthe
platformsusinghumanbait

Bamboolarvaltrapswerehungonthestationtreeswithin
reachingdistanceoftheplatformsandonnearbytreeswithin
reachingdistanceofthegroundLarvalcollectionsweremade
eachweekfromthesebambootrapsandfromtreeholesand
othernaturalbreedingplaceslocatedinthenearbyforest

Therearemorethan200speciesofmosquitoesknownto
occurinPanamaDuringthefirstyearofforestmosquito
studiesinPanamaapproximately65specieswerecollectedas
adultsatthetreestationsGalindoetal1950Fortyone
specieswerecollectedinthelarvalorpupalstagefromthe
bambootrapsrotcavitiesintreesandothertypesofbreeding
placesGalindoetal1951

InthispaperIwillsummarizeverybrieflysomeofthein
terestingobservationsmadeonmosquitoesinPanamaduring
thesestudiesandwhileworkingonmosquitoesinrelationto
themalariaproblemintheCanalZone
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NOTESONGENERAANDSPECIES

Thereareabout20speciesofanophelinesknowntooccurin
Panamabelongingto2generaChagasiaandAnopheles
ChagasiaisrepresentedbyonespeciesCbathanusDyara
mosquitooccurringthroughouttheyearinPanamabutmore
commonduringthedryseasonThisspeciesbreedsmostlyin
smalleddiesalongthemarginsofswiftstreamsparticularlyin
thehillcountryTheadultsrestparalleltotherestingsurface
insteadofthecustomaryheadonpositionassumedbymost
anophelinesThefemalesdonotfeedreadilyonmanbuta
considerablenumberwereattractedtothecollectorsandcap
turedduringtheforestmosquitostudiesThespeciesproved
tobepredominantlyarboreal85percentoftheadultscap
turedbeingtakenintheforestcanopyand15percentwere
capturedatgroundlevel

ManyoftheAnophelesofthisareaaregroundpoolbreed
ersandarewidelydistributedoverthecountryAnopheles
albimanusWiedemannisabundantinmanyareasandisre
gardedastheprincipalvectorofmalariaAnophelespuncti
maculaDyarandKnabandApseudopunctipennisTheobald
areconsideredtobepotentialvectorsofmalariainsome
localities

AfewspeciesofAnophelesinthisareaareofparticular
interestduetoeithertheirrestricteddistributionorspecialized
breedinghabitatsAnophelesoswaldiPeryassuisgenerally
regardedasaveryrarespecieshoweveritwasabundantinone
smallratherinaccessiblefreshwaterswampalongthelower
ChagresRiverontheAtlanticsideintheCanalZoneAp
proximately600specimensofthisspecieswerecaptureddur
ingasinglenightofoperationofahorsebaitedtrapinthis
swampDuringonevisittotheswampthelarvaeofAoswaldi
wereabundantbutwererestrictedtodensetuftsofemerging
vegetation

AnopheleskompiEdwardsbreedsinintermittentpoolswith
leafcoveredbottomsinshadedhillstreamsduringtheearly
weeksofthedryseasonItisrarelyfoundduringtheremainder
oftheyearandapparentlynothingisknownofthehabitsof
theadultsIwasneverabletofindadultsofthisspeciesinthe
jungleeveninareaswherelarvaewereabundantinallthe
nearbystreams

AnopheleseiseniCoquillettisabundantthroughouttheyear
breedinginrotcavitiesintreesinrockholesandinsmall
groundpoolswithleafcoveredbottomsTheadultsarerarely
attractedtoeitherhumansorhorsebaitedtrapshowever
bloodedfemaleswereoftentakenrestingintreebuttressesin
thejungle

AnophelesneivaiHowardDyarandKnabcommonlybreeds
inwatercontainedintheleafbasesofwildpineappleinthe
lowlandsandinepiphyticbromeliadsontheheavilyforested
slopesofthemountainsbetween1000and4500feetelevation
Thefemalesarereadilyattractedtomanandtohorsebaited
traps

AnophelesfaustiVargasaspeciespreviouslyknowntooccur
onlyinsouthernMexicowasreportedfromPanamabyGalindo
etal1949basedonasinglemalerearedfromapupacol
lectedinatreeholeat1000feetelevationonCerroLaVic

toria

AnophelessquamifemurAntunesknowntooccurinseveral
oftheSouthAmericancountriesalwaysfromafewfemales
capturedintheforesthasbeentakenonlyonceinPanama
Thiscollectionconsistoffourfemalescapturedonawhite
sheetwiththereflectedlightofagasolinelanternandreported
byGalindoetal1949

AnophelesparapunctipennisMartinioccursonlyatvery
highelevationsinwesternPanamawhereitbreedsincold
springsandpoolsTheadultswerecollectedononeoccasion
bythewriterfromhollowtreesinadenserainforestat6500



feetelevationontheslopesoftheVolcanatCerroPuntain
ChiriquiProvince

ThegenusToxorhynchitesisrepresentedbyaboutthree
knownspeciesinPanamahoweverThypoptesKnabappears
tobetheonlyabundantmemberofthisgenusThisspecies
breedsinrotcavitiesintreesandinbambooandisgenerally
commonduringtherainyseasonMalesandtoalesserextent
thefemalesliketocongregateandrestonsomeparticulartree
intheforestneararotcavietycontainingwaterandcanbe
foundtherethroughoutmostoftherainyseasonAtoneofthe
stationsmalesofThypopteswerecapturedonseveralocca
sionsbyourcollectorsonaplatformlocatedintheforest
canopy50feetabovethegroundThelarvaewereencountered
aboutequallyasofteninbambootrapssituatednearground
levelandintheforestcanopy

SixspeciesofthegenusTrichoprosoponwerecollecteddur
ingtheforestmosquitoinvestigationsinPanamaThelarvae
ofthisgroupoccupyratherspecificaquatichabitatssuchas
treeholesbamboostemsfruithusksandtheleafaxilsof
plantsOnespeciesTmagnumTheobaldshowedadefinite
preferenceforfeedingintheforestcanopyIthasbeenob
servedthatthelarvaeofTdigitatumRondanicansurvive
aslongasthreedaysafterthecompletedryingofitsbreeding
habitatthusenablingthemtosurviveduringshortperiodsbe
tweenrains

OneofourmostinterestinggeneraofmosquitoesinPanama
istheSabethesrepresentedbythreerathercommonmetallic
coloredspeciesScyaneusFabriciusStarsopusDyarand
KnabandSchlorapterusHumboldtSabethescyaneusand
Starsopushavethemidtibiaandfirsttarsaljointclothed
withlongerectbutcompactscaleswhichgivethelegsa
paddlelikeappearanceThefemalesreadilyattackmanusu
allyabouttheheadbutareslowintheirmovementsandap
peartohoverinflightThemaleofStarsopuswasrecently
describedbyGalindoetal1951bfromspecimenscaptured
astheyaccompaniedthefemalestothecollectorsonplatforms
intheforestcanopybetween40and75feetfromtheground
ThelarvaeofScyaneusandSchloropterusdevelopinwater
indeeptreeholeshavingsmallopeningsThesetwospecies
readilytooktobambootrapshavingclosedtopsandasmall
openinginthesidesimulatingtheirnaturalbreedingplaces
ThefemalesofSchloropterusandStarsopusfeedmostly
intheforestcanopywhileScyaneusfeedintheforestcanopy
andatthegroundlevelinaboutequalnumbersTheSabethes
spppersistintheforestsinPanamathroughoutthedryseason
afternoadultsofHaemagogusandAedescanbefoundThis
maybeduetothefactthattheeggsaredepositedonthesur
faceofthewaterindeeptreeholessituatedwheretheevapora
tionrateisveryslowOnespeciesStarsopusapparentlyin
creasesthenumberofeggsproducedwiththeonsetofthedry
season

ThegenusWyeomyiaisalargeandcomplexoneinthisarea
Seventeenspeciesbelongingtothisgenuswerecollectedatfor
eststationsin1949Galindoetal1951Twoofthesewere
newandhaverecentlybeendescribedGalindoetal1951b
MostoftheadultswerecapturedwithhumanbaitThema
jorityoftheWyeomyiaeitherbreedintheleafaxilsofterrestial
plantsorinepiphyticbromeliadshoweversomebreedingtakes
placeintreeholesbamboosectionsfruithusksandother
similaraquatichabitats

ThegenusLimatusisrepresentedinthisareabytwospecies
LdurhamiiTheobaldandLasulleptusTheobaldBothspecies
breedintreeholesbamboosectionstincansfruithusksand
fallenleavesThelarvaearecommoninthedeepforestduring
therainyseasoninsmallcollectionsofwaterheldbyfallen
leavesfoundontheforestfloorBothasulleptusanddurhamii
feedonmantosomeextent
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Exceptforafewofthemorecommonspecieslittleisknown
ofthebiologyoftheUranatoeniaofthisareaThosespecies
ofwhichlarvaehavebeencollectedgenerallyutilizeground
poolsfortheirbreedingandaremoreprevalentduringthedry
seasonTheNewJerseyMosquitotrapisparticularlyeffective
forcollectingUranatoenia

TwospeciesofOrthopodomyiaOfascipesCoquillettand
OphyllozoaDyarandKnabwerecollectedattheforeststa
tionsThenormalbreedinghabitatofOfascipesistreeholes
situatedintheforestwhileOphyllozoaisknowntobreed
inwatercollectionsintheleafbasesofcertainterrestrialplants
andinepiphyticbromeliadsNothingisknownofthefeeding
habitsofthefemalesofeitherspeciesThemalesandfemales
ofOfascipeshavebeencollectedbythewriteronseveral
occasionsrestingintreebuttressesintheforest

MansoniatitillansWalkerisprobablytheworstpestmos
quitofoundinthoseareasintheCanalZoneandtheRepublic
ofPanamalocatedwithinflightdistanceofmarshesMansonia
nigricansCoquillettandMfasciolatusLynchArribalzaga
arepestsinsomeareaswhileMindubitansDyarandShannon
andMpseudotitillansTheobaldrecentlyrecognizedas
occurringhereareapparentlytooraretobeofmuchim
portance

ThegenusAedeomyiaisrepresentedbyonespeciesA
squamipennisLynchArribalzagainPanamaThelarvaeare
foundduringthedryseasonmostlyinfloatingrivervegettaion
Thespeciesisparticularlyabundantintheshallowareasof
GatunLakewhereitiscommonlyassociatedwithAnopheles
albimanusandCulexerraticusDyarandKnabTheadults
arereadilyattractedtolighttrapsandthefemalesareocca
sionallycapturedinanimalbaitedtraps

SeveralspeciesofPsorophoraoccurinPanamahoweevrP
feroxHumboldtandPlutziiaretheonlyspeciesfoundin
sufficientnumberstobeofmuchimportanceBothspecies
occasionallybeartheeggsofDermatobiahominisThelarvae
ofPlutziidevelopintemporarypoolsformedbythefirst
heavyrainsinMayandJuneTheadultsareseldomencoun
teredafterJulyincontrasttoPferoxwhichoccursthrough
outtherainyseason

ThenumberofspeciesofAedesinPanamaisrelativelysmall
incomparisonwiththetemperatezoneofNorthAmericaThe
membersofthesubgenusFinlayaparticularlyAleucoteniatus
KompAterrensWalkerandanewspeciescloselyrelated
toAleucocelaenusDyarandShannonaretreeholebreeders
occurringthroughoutmostoftherainforestsThematinghabits
ofAleucotaeniatuswereobservedbyGalindoontwoocca
sionsonCerroLaVictoriaAtthefirstindicationofthemating
activitythemaleswereobservedhoveringaboutkneeheight
Asthefemalescametothecollectortobitecopulationstarted
duringflightbutthecouplessoondroppedtotheground
wheretheactwascompletedGalindoetal1951One
speciesofFinlayaAfluviatilisLutzgenerallylaysitseggs
inrockholesalongriversandtheyhatchinlargenumbersfol
lowingthefirstheavyrainsinMayTheeggscontinuehatch
inginsmallernumbersasthebreedingplacesarereflooded
duringtheremainderoftherainyseason

OfthesubgenusOchlerotatusAtaeniorhynchusWeide
mannistheworstpestspeciesintheareaThespeciesbreeds
intheextensivetidalmarshesandadjacentfreshwaterpoolson
bothsidesoftheIsthmusFollowingtheemergenceofalarge
broodofthisspeciestheadultsmaybeencounteredacrossthe
entireIsthmusintheCanalZoneEventhoughthesemosqui
toeswerealmostunbearableattimesatgroundlevelatone
oftheforeststationstheywererarelytakenonaplatform
situatedonly20feetabovethegroundThosefewspecimens
whichwerecapturedontheplatformwerealwayscollected



soonafterthebeginningofthecollectingperiodindicating
thattheypossiblyfollowedthecollectorsuptheladder

AedesfulvusWiedemannahandsomebrightyellowcolored
mosquitoisoccasionallypickedupinbitingcollectionsmade
inthedensejungleduringMayandJuneshortlyafterthe
beginningoftherainyseasonDuringasinglenightofopera
tionofahorsebaitedtrapinMojingoSwampintheCanal
Zoneduring1949approximately150femalesofthisspecies
weretakenDuringJune1950thewritermadeatripintothe
swampinanattempttofindlarvaeandmalesofthisspecies
Nolarvaewerefoundbutrecentlyemergedmalesandfemales
wereseeninconsiderablenumbersrestingonthelowersurface
ofleavesontheunderbrushThelarvaehaveapparentlynever
beentakeninPanamaAlthoughover900eggswereobtained
fromovipositingfemaleswewereneverabletohatchthem
byfloodingevenbyloweringoxygentensionwithyeastand
hayinfusionTheeggsofAfulvusareshortandbroadlyob
longordiamondshapedwhichisdifferentfromanyother
AedeseggswithwhichIamfamiliarTheyarenotresistantto
dryingandimmediatelyshrivelwhendriedcompletely

ThegenusHaemagogusagroupofbrilliantcoloredforest
mosquitoeswithscalesofblueandpurplelustreisrepresented
inPanamabysixknownspeciesHargyromerisDyarand
LudlowHcholcospilansDyarHequinusTheobaldH
iridicolorDyarHluciferHowardDyarandKnabandH
spegazziniifalcoKummetalHamagogusspegazziniifalco
isregardedasthemostimportantcnownvectorofjungleor
sylvanyelowfeverinSouthAmericaTheoccurrenceofthis
speciesinPanamawaspreviouslyunknownexceptforasingle
unreportedcollectionoflarvaetakenbyKomponBarro
ColoradoIslandseveralyearsagoRecentforestmosquitosur
veysprovedthisspeciestobewidelydistributedandabundant
inmanyareasintheheavyrainforestsofPanamaandCosta
RicaGalindoetal194919501951a1951cThefemales
ofHspegazziniifalcoarepredominantlyarborealandareavid
feedersonmanundertheseconditionsThelarvaewerefound

onlyonafewoccasionseveninareaswhereadultswere
abundantExaminationsmadeofalargeseriesoftreeholes
inthecanopyoftheforesteachweekoveraperiodofseveral
monthsfailedtoyieldlarvaeinnumberscommensuratewith
numbersofadultspresentHaemagogusequinusandHlucifer
arewidelydistributedinPanamaandbreedinwaterinrot
cavitiesintreesparticularlyinforestsHaemogusiridicolor
hasbeenfoundonlyalongtheAtlanticcoastofCostaRicaand
theadjacentnorthernareaofPanamawhereitbreedsintree
holesandbamboojointsHaemagoguschalcospilansbreeds
mostlyinsmallcollectionsofwaterinmangrovetreesinthe
tidalmarshesThefemalesareavidbitersalwaysattacking
manabouttheheadandshouldersHaemagogusargyromeris
utilizesamuchlargervarietyofbreedingplacesthananyof
theotherHaemagogussppfoundinPanamaIthasbeenfound
breedingintreeholesbambootrapstincanscoconuthulls
oldtiresrockholesterrestrialbromeliadsandoccasionallyin
groundpools

ThematingofthemalesandfemalesofHequinusand
HluciferwereobservedbythewriteronseveraloccasionsThe
maleswereattractedtothecollectorintheforestandremained

inflightadistantof3or4feetawayuntilthefemalesarrived
tofeedAsthefemalesapproachedthecollectortheywere
caughtbythemalesandcopulationtookplaceduringflight

TheeggsofHaemagogussppdonotallhatchfollowinga
singlefloodingbutunevenhatchingoccursfollowingseveral
floodingsthusprotectingthespeciesagainsttemporaryad
versityApproximately100bamboosectionlarvaltrapsused
intheforestduringtherainyseasonwerecarriedtothelabora
toryandalternatelydriedandrefloodedeachweekovera
periodofseveralmonthsHaemagogusandtreeholebreed
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ingAedescontinuedtohatchaftereachfloodingduringthis
periodInthisconnectionitwasalsointerestingtonotethat
theeggsofHspegazziniifalcoapparentlydonotbeginhatch
inguntilafteratleasttwoormorealternatefloodingsand
dryingoftheirbreedingplacesEggsobtainedfromgravidfe
maleskeptinovipositionvialsalsodisplayedthesesamecharac
teristicsItwasalsoobservedthatadultsofHspegazziniifalco
appearmuchlaterintheforestafterthebeginningoftherainy
seasonthandootherHaemagogusspp

PriortothisworkinPanamaGalindoetal19491950
1951anoinformationwasavailableonthefeedinghabits
ofthefemalesofHargyromerisasnocharacterswereknown
forseparatingthemfromHluciferDuringthesestudies
characterswerediscoveredbywhichtheycanbereadilydis
tinguishedanditisnowknownthatHargyromerisactively
feedsonmanandisgenerallyfoundinornearsecondgrowth
timberanddoesnotinvadethedeepvirginforestOnthe
otherhandHluciferHequinusandHspegazziniifalco
aregenerallymosquitoesofthedeepforest

ThegenusCulexcomprisesalargenumberofspeciesinthis
areamanyofwhicharelittleknownandundoubtelymany
remaintobedescribedMembersofthisgenusoccupyabout
everyknowntypeofbreedinghabitatexistingintheareaMost
ofthespeciesareknownchieflyfromtheirlarvaeandfrom
rearedadultsandthuslittleisknownoftheirmatingfeeding
andegglayinghabits

ThegenusDeinoceritesisrepresentedbyaboutfourknown
speciesinPanamaDcancerTheobaldDepitedeusKnabD
pseudesDyarandKnabandDspaniusDyarandKnabThe
larvaedevelopinwaterincrabholessituatedinoradjacent
tothetidalmarshesTheadultsrestinthecrabholesandmat

inghasbeenobservedbythewriteramongrestingmalesand
femalesincrabholesonseveraloccasionsThefemalesofD

cancerandDpseudesarereadilyattractedtohorsebaited
trapsoperatednearthetidalflatsinwhichtheybreed
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MrSmithWewillnowadjournuntiltomorrowmorning
at9aminthissameplaceYouareallinvitedtoattendthe
HospitalityHourattheHotelFresnoatsixthisevening
NodinnerarrangementshavebeenmadeandaftertheHos
pitalityHouryouareonyourown



SECONDSESSION

ThursdayFebruary141952900am

PresidentSmithTheCaliforniaMosquitoControlAssocia
tionbringsitsannualbusinesssessiontoorderArethereany
preliminaryannouncementstobemadeatthistime

MrGrayTheResolutionsCommitteewillreceiveany
resolutionsthatanyonewishestoofferWehavethreeorfour
resolutionsbeforeus

PRESIDENTSMESSAGETOTHEASSOCIATION

ItiscustomaryatthistimeforthePresidenttoreviewthe
pastyearsactivitiesoftheCaliforniaMosquitoControlAs
sociationRatherthandiscussatlengththeactivitieswith
whichyouarealreadythoroughlyfamiliarorwhichwillbe
reportedonshortlybycommitteechairmenIwillconfine
myselftogeneralremarksaboutthepastandthendiscuss
thefuture

Ihavebeenverygreatlypleasedbythefactthatwehave
hadvirtually100atetndancebytheBoardofDirectorsat
allofthesixDirectorsmeetingsscheduledandthateachof
themeetingsattractedalargenumberofotherdistrictmanagers
whotookanactivepartinthediscussionsIbelievethatthis
yearhasseenmorewidespreaddiscussionofthebusinessof
theAssociationbymanagersandtheirboardsoftrusteesthan
everbeforedueinparttothefactthatconstanthecklingfrom
thesouthlandspecificallyLosAngelesandOrangeCounty
resultedinyouradministrationgettingtheagendaforeach
meetingoutwellinadvance

Themembershipasawholehasbeenconsultedandkept
informedandincertaininstanceshasbeenpolledsoasto
arriveataconcensusofopiniontoguidetheDirectorsinmak
ingdecisionsThishasresultedincarefullyconsidereddeci
sionsarrivedatinademocraticmannerInseveralinstances

decisionsoftheBoardofDirectorswerehandledbymailbal
lotresultinginasavingoftimeandexpenseallaroundThis
methodoftransactingbusinessmightwellbebetterutilizedin
thefuture

1951wasayearofchangeinCaliforniaMosquitoControl
TheCaliforniaMosquitoControlAssociationbecameincor
poratedNormEhmannleftLosAngelesforadditionaltrain
ingintheEastArveDahllefttheBureauofVectorControl
foranimportantpostinCivilianDefenseDickPetersbecame
ChiefoftheBureauofVectorControlandArtGeibleftthe

ranksofSkeeterChaserstostartproducingthemasafarmer
NewmosquitodistrictswereorganizedinContraCostaCounty
andLosAngelesCountyHoweverthemostimportantchanges
takingplaceduringtheyearwerenotsoreadilydiscernible
Theywerechangesinthenatureofthepestwithwhichwe
havetocontendthemosquitoitselfTheDDTresistantmos
quitoeswhichfirstappearedatscatteredpointsinthevalley
inearly1949spreadsomewhatandincreasedtheirresistance
in1950andthenreallycameintotheirownin1951Resistance
appearedinAedestheninCulexfirsttoDDTthentoother
insecticidesandfinallyincreasedinintensitytoapointwhere
controlatareasonablecostwasimpossible

Thesechangesweregeneratingotherchangesintheminds
ofthatpeculiarcreatureknownasamosquitodistrictman
agerBytheendofthemosquitoseasonhehadseenpriceson
mostofthematerialsandequipmentheusedrise25to100
andmosquitoesbecomeuncontrollablebyreasonableamounts
ofinsecticideAtthesametimehistaxpayersbegantodemand
moreandbetterservicethaneverbeforeAllofthisaffected

thewealthydistrictsaswellasthepoorIthasresultedinmany
interestingremarkssuchaswhatdowedonowgobackto
Dieseloil orgetouttheFlitGunboysherecomethe
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skeetersSpeculationhasbeenrifeonsuchinterestingques
tionsasWhyisntstatesubventionmoneyrestrictedtoperma
nentcontrolwork or Iwonderhowmanymosquito
districtswouldfoldupifstatesubventionwastakenaway
Commentsonthisparticulkrsubjthavebeenextremelypro
lificIhaveheardthestatementthatsubventionhasoutlivedits

usefulnessWenolongerneeditItmaybetruethatthereare
somepoordistrictsthatdoneedthemoneybutiftheycant
supporttheprogramthemselvestheyjustdontdeservetohave
amosquitocontrolprogramThatattitudehasbeenexpressed
bywealthydistrictsofhighassessedvaluationandlowtaxrates
whichdonothaveanyparticularneedforthemoneyIfsub
ventionmoneyisnolongeravailableforusthenyoushouldnt
haveiteitherThatattitudehasbeenexpressedbysomedis
trictswhichhaveacceptedthemoneyforfiveyearsIfthese
opinionshadbeenexpressedtobeginwithtogetherwitha
rejectionofthemoneytheywouldatleasthavethemeritof
consistencyThesecommentssoundasifsomeofthemosquito
districtmanagersareworryingaboutthefutureofmosquito
abatementinCaliforniaWeallshouldbedoingplentyof
worryingaboutjustthatAsaresultofthewartimediscoveries
inthefieldofnewinsecticidesmanymosquitodistrictsinthe
postwarperiodchangedthemselvesfrommosquitoabatement
districtstomosquitocontroldistrictsNowthatthehoneymoon
withDDTisoveritwouldseemimperativethatsomechanges
bemadePerhapsthechangebacktomosquitoabatementwill
benecessaryHoweversomeprefertokeepsearchingforthe
potofgoldatthefootoftherainbowintheformofanewer
andbetterinsecticidetoserveasapanaceaIwouldliketotake
afewminutestostatemyownpersonalopinionastowhatis
goingtobenecessaryinthefutureformosquitodistrictstobe
abletojustifytheirexistenceThesecommentsapplyparticu
larlytodistrictsinagriculturalareas

Whetherwelikeitornotwearegoingtohavetostop
blamingthefarmersfortheircarelessnessandmisuseofwater
andgetbusyandlearnforourselvesjustwhattheirproblems
areinthehandlingofwaterWecanhopefornosolutiontoour
waterproblemsuntilwethoroughlyunderstandtheprinciples
ofirrigationcropneedssoilcharacteristicsratesofinfiltration
drainagerequirementsbenefitsofdrainagemethodsofdrain
ageandnumerousothertechnicaldetailsconcernedwith
properirrigationpracticesanddrainageItisnotenoughtotell
afarmerheisproducingmosquitoeswhichisagainstthelaw
andthathemuststopitWecanexpectnoprogressinreducing
mosquitosourcesuntilweareinapositiontogotothefarmers
andofferourhelpinsolvingtheirproblemsinregardtowater
useinsuchawaythatitwillalsohelpusInordertodothis
wewillneedthecooperationofeveryotherorganizationand
agencywhichisworkinginthefieldofwaterproblemsthis
includesthelocalirrigationdistrictsdrainagedistrictssoil
conservationdistrictsroaddepartmentshealthdepartments
andalsostateandfederalorganizationswhichhaveaninterest
inourownlocalproblemsAgainwecantexpecttogethelp
fromthemwithoutbeingabletooffersomethinginreturnThis
thenmeansthatwemustalsobeinapositiontounderstand
theirproblemsandinterestsinwateruse

Idonotmeantoimplythattheussofinsecticidesisathing
ofthepastObviouslywearealwaysgoingtohavetorelyon
insecticidesfortemporarycontrolButitisbecomingmore
obviousallofthetimethatwecannotrelycompletelyoninsect
icidesforseveralreasons1Insecticidalcontrolisnever
completelysatisfactoryandisbecomingmorecostlyallofthe
time2Ithastobedoneoveragaineveryyearandevery
yearthereisaneverincreasingamountofittobedone3In
manycasesthecostofeliminatingthesourceisactuallycheaper
thanthecostofoneseasonsspraying

Tomaintainawellbalancedprogramthatcanbejustifiedin



thefuturewemusttakeadvantageofalloftheinformationthat
isavailablefromothersourcesandputittouseforourown
purposeofreducingmosquitoproblemsWemustfurtherenlist
theaidofeveryorganizationthatmightpossiblyhelpuswith
ourplansforthefutureAtanynumberofthemeetingsthat
IhaveattendedinthepastyearandIhavetriedtoattendall
oftheregionalmeetingsthathavebeenheldtimeandagainI
haveheardexpressionsfrompeoplesuchasJustwhatarewe
goingtodointhefutureWearehavingtroublesWeare
havingtroubleswithourricefieldsWearehavingtroubleswith
ourpasturesourinsecticidesdontholdupIamafraidthere
arealotofinconsistenciesinhumannatureSomeofthepeople
Ihaveheardexpressthoseparticularopinionshaveturnedright
aroundandsaidWeshouldntbespendinganymoneyon
operationalinvestigationsasitisawasteofmoneyGiveittous
foroperationsInonebreaththeysaytheydontknowwhat
todoThenextbreaththeysaytheydontwanttospendany
moneyfindingoutIdontquiteknowhowtorationalizethat
particularinconsistency

OurcourseiswellchartedforusHaroldGraysnowfamous
WhichWayNowspeechgivenatour18thAnnualConfer
encewasanadmirableappealforareturntothetriedandtruc
basicprinciplesofeliminatingmosquitosourcesTwoaddresses
givenatthe17thAnnualConferencecontainsomeveryexcel
lentsuggestionswhicharewellwortharereadingatthepresent
timeThoseareDrFreebornstalkontherelationshipof
mosquitoabatementagenciestootheragenciesofgovernment
andDrNyswandersdiscussionoftheplaceofeducationina
mosquitoabatementprogram
Idonotintendinanywaytobelittlethemanymagnificent

effortsthatarebeingmadethroughoutCaliforniatoeliminate
themosquitoesbutIdofeelthatthereisaneweraaboutto
dawninthefieldofmosquitoabatementandIdonotfeelthat
anyofuscanaffordtobecaughtnapping

Togetintotheregularbusinessofthesessionthefirstitem
onouragendaisthereportoftheSecretaryTreasurerEd
Washburn

MrWashburnAsyouknowIhavebeenelectedtemporary
SecretaryTreasureroftheorganizationintheinterimfromArt
Geibsresignationfromtheorganizationuntilelectiontime
whensomeonewillbechosenAtthetimethatIreceivedthe

booksaboutFebruary1stthebalancewas277542Since
thenIhavereceivedtwosmallamountsofmoneyoneanassoci
atemembershipandacontractualmembershipwhichnow
leavesabalanceof283842Therearecertainexpensesin
volvedasfarasthisconferenceisconcernedTheyarebeing
takencareoffromsubscriptionsgatheredbythepersonsin
chargeofarrangementsparticularlyTedRaleyandEdDavis
Asofthisdatewehavethirtysevencontractualagenciesand
forthefirsttimewehavebeenabletoreportanyassociate
membersasfarasIknowThatconcludesmyreportatthis
time

MrSmithArethereanyquestionsMovedandseconded
weaccepttheSecretaryTreasurersreportAreyoureadyfor
thequestionAllthoseinfavorsayayeApproved

WeappointedaCredentialsCommitteelastnightofJack
KimballandEdWashburnAletterwassentouttoallcorpo
ratemembersinformingthemthattheyshouldsendintothe
associationthenameoftheirdesignatedrepresentativeAsof
yesterdaywehadonly15outofsome37districtsHowever
thismorningwecanraisethatfigureto21whohavedefinitely
signifiedadesignatedrepresentativeEdcouldyoureadoffthat
listandifthereisanyoneherewhoisnotonthatlisthecan
comeupandclearwiththecredentialscommitteeatthistime
TheapprovedlistisAlamedaAndersonCottonwoodButte
CountyConsolidatedCorcoranFresnoHanfordKernLos
MolinosMaderaMarinMataderoMercedNoSanJoaquin

16

OrangeReddingThreeCitiesTulareandTurlockArethere
anyagenciesherethatshouldbeonthatlistThatverydefi
nitelygivesusaquorumNextwillbethereportofthePublica
tionsCommitteebyHaroldFGraychairman

MrGrayForthePublicationsCommitteeIreportthatthe
ProceedingsoftheconferenceatRiversidelastyearaftercon
siderabledelaywerefinallyprintedanddistributedtothe
membershipandwereratherwidelydistributedthroughout
theworldtoalargenumberofagenciesOurproceedingsare
indemandfromworkersintheOrientEuropeSouthAmerica
Canadaandwhereverthisworkisgoingonandthisorganiza
tionreceivesconsiderableprestigefromthecharacterofthe
papersanddiscussionsthatarepresentedatourmeetingsI
regretverymuchthatduetocertainfailuresonthepartofthe
printerpageproofsreturnedwithcorrectionsfrequentlywere
notcorrectedanditisthepoorestjobofprintingIthinkthat
wehaveeverbeenguiltyofThatisnottheprimaryfaultofthe
editororassistanteditororthecoeditorsItsjustsimplyone
ofthoseslipsandIassureyouthatthatprinterwillnothave
anotherchancewithus

MrRichardPeterswhohasbeenresponsibleforgettingout
theBuzzhasgotitoutinspiteofdifficultiesDickhasbeen
uphereatthisrostrumuponanumberofoccasionsandtold
youthatyoucannotbuildbrickswithoutstrawyoucannotget
outaBuzzwithoutsomebuzzbehinditandsoIamgoing
torepeatwhathehassaidIfyouwantaMosquitoBuzzfor
heavenssakebuzzinyourownlocalityandsendthestuffinto
DicksothathecanhavesomenewsYouallaredoingsome
thingYouallhavesomethingthatsofsomeinterestandof
valueSenditintoDickHesgoingtogetdiscouragedoneof
thesedaystryingtoworkinavacuumItmightsurpriseyou
alsotoknowthatitemsthathavebeenpublishedinBuzzare
beingreportedinthebibliographyoftechnicalpaperswhich
arepublishedallovertheworldSomeratherimportantthings
thathavebeenannouncedtherehavebeenpickedupbyento
mologistsworkinginotherareasSohelpDickoutwithalittle
news

MrSmithWellkeepHaroldbusyhereforjustaminute
HesgotareporttomakeforthecommitteeontheWilliamB
Hermsaward

MrGrayMrPresidentthisisthereportoftheWilliamB
HermsAwardCommitteewhichconsistsofRichardFPeters
andHaroldFGrayTheWilliamBHermsAwardfromthis
Associationfor1951wasmadetoScoutMelvinRayofTroup
15MtDiabloAreaCouncilwhowasthusassistedtoattend
twoweeksatthecouncilscampatCampWolfboroinCalaveras
CountyThecommitteerecommendsthatthesumof3500be
madeavailabletotheMtDiabloAreaCouncilBoyScoutsof
AmericatocontinuetheWilliamBHermsAwardinassisting
adeservingBoyScoutorScoutstohavethebenefitsofsummer
campingin1952

MrSmithShallweapprovetheforegoingreportsA
motiontothateffectwasdulymadesecondedandcarriedby
voicevoteThenextreportisbytheCommitteeonIrrigation
andDevelopmentofWaterResourcesbyTGRaleychair
man

MrRaleyMyappointmenttothiscommitteeaschairman
cameratherlateintheyearIhadlittleopportunitytocallthe
committeetogetherbutIcanreportprogressThemostimpor
tantwasareportbyBillWarnerintheBureauofficetoDick
PeterstheChiefonthesummaryofprogressmadein1951
withwaterresourcesdevelopmentagenciesinCaliforniaThe
majoraccomplishmentin1951inconnectionwithwaterre
sourcesdevelopmentagenciesinCaliforniawasthereachingof
aworkingagreementbetweentheStateDepartmentofPublic
HealthandtheUSBureauofReclamationfortheprevention
orcontrolofmosquitoeswhichresultormightresultfromthe



constructionandoperationofmajorprojectsbythatagency
Thisworkingagreementwasdevelopedasaresultofthememo
randumofunderstandingbetweenthePublicHealthService
andtheBureauofReclamationpertainingtopublichealth
aspectsofreclamationprojectsThiswasenteredintobythese
twogovernmentalagenciesin1950andisapplicableonlyto
publichealthaspectscoveredinthememorandumofunder
standingwhichconcernsthecontrolofconditionsfavorableto
mosquitobornediseasesActualagreementshavebeenreached
alreadytodoparticularworkoncertainfeaturesofthereclama
tionprojectswithinCalifornia

Aformletterwasofferedforusebyalldistrictsthisform
lettertobesentfromthedistricttoallagencieswithintheir
areawhomightbeconcernedwiththemanagementofwater
inanyofitsphases

Iwouldliketorecommendthatparticularemphasisbegiven
tothiscommitteebytheAssociationwiththethoughtof
makingitapermanentorstandingcommitteesothatthecom
mitteememberscanplanalongrangeprojectwiththesevari
ousagenciesandindividualsandpartiesconcerned

MrSmithIcallnextonEdWashburntopresentthereport
oftheOperationalInvestigationsCommitteefortheyear

MrWashburnThisreportwillbesomewhatdifferentthan
wehadinpastyearsTherearefiveseparateinvestigationsthat
havebeengoingonthispastyearIhaveaskedthepersonnel
inchargeoftheseprojectstoreportontheirindividualprojects
soyouwouldhavealittleclosercontactandobtainmoreprecise
informationfromthemthanIcanpossiblygiveyousothe
reportwillprincipallyconsistofthereportsfromtheseindivi
dualsThefirstonetoreportisDickHusbandswhoisincharge
oftheinvestigationswithirrigatedpasturemosquitoes

ACOOPERATIVEECOLOGICALSTUDYOF

MOSQUITOESOFIRRIGATEDPASTURES

ByRICHARDCHUSBANDSI
and

BETTINAROSAY

TheCentralValleyMosquitoEcologyStudyonIrrigated
Pasturesestablishedbyacooperativeagreementonthepart
oftheCaliforniaMosquitoControlAssociationandtheBureau
ofVectorControlcontinuedinvestigationsduringthe1951
seasoninthreeareasoftheCentralValleyInvestigationsin
thethreeareaswereaccomplishedbythedivisionofthePro
jectintosubprojectsinaccordancewiththerecommendations
oftheOperationalInvestigationsCommitteeCMCA A

continuationoftheembryologicalstudiesconstitutedasub
projectattheCollegeofthePacificAcooperativesubproject
wasconductedinKernCountyasacontinuationofthestudies
ofmosquitoflightrangeThiswascarriedonbyacooperative
agreementwiththeKernMosquitoAbatementDistrictthe
districttosupplyoperationaldirectionandtheCentralValley
MosquitoEcologyStudytosupplytechnicalassistanceand
personnelqualifiedtomeetthedemandsoftheAtomicEnergy
CommissionrequirementsFinallyaprojectwasestablishedin
theFresnoareatocontinuethestudiesonmosquitoecologyin
irrigatedpasturesWorkingoutoftheStateofCaliforniaVector

1EntomologistCentralValleyMosquitoEcologyStudy
CaliforniaMosquitoControlAssociation

2AssistantEntomologistCentralValleyMosquitoEcology
StudyCaliforniaMosquitoControlAssociation
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ControlFieldStationtheprojectwasfinanciallyadministered
throughthecourtesyoftheFresnoMosquitoAbatementDis
trictTechnicalassistancewassuppliedbytheBureauofVector
ControlStateDepartmentofPublicHealth

Whentheprojectinmosquitoecologywasfirstestablished
theproblemswerewelldefinedTheseproblemshavenotdimi
nishedbutinsteadhavegrownmoreapparentmorecomplex
andmoreinneedofeventualsolutionTheproblemsarethe
greatincreaseintheamountoflandbeingirrigatedasaresult
ofthedevelopmentoftheCentralValleyProjecttheincreas
ingproblemsofmaintainingthestandardsofmosquitocontrol
inCaliforniathepublichealthaspectsofpresentcontrolprac
ticesandacompletelackofknowledgeaboutthenatural
historyofpasturemosquitoes

Withtheseproblemsinmindtheprojectsetupspecificobjec
tivesFundamentalsweretocomefirstfollowedbytheinvesti
gationsofthemorecomplexaspectsofmosquitoecologysuch
astheinteractionofvariousfactorstheinvestigationsof
mosquitobehaviorandthestudiesofmosquitoovaObjectives
selectedintheoriginalprogramwereoutlinedasfollows

1ThesignificanceofAedesnigromaculisLudlowand
AedesdorsalisMeigeninregardtoencephalitis

2TheseasonalcomparisonsoftheLifecyclesofspeciesof
pasturemosquitoes

3Theinfluenceofpasturefaunasoilfloraandirrigation
practicesuponmosquitopopulations

4Theinfluenceofotherenvironmentalandbiological
factorsuponthenaturalhistoryofmosquitoesproduced
inpastures

5Theevaluationofallbiologicalmaterialtoassistinpres
entandfuturemosquitocontrol

Muchhasbeenaccomplishedintermsoftheseobjectives
andmuchremainstobeaccomplishedinfutureprogramsThe
1951programwasdesignedtoinvestigatesomeofthemore
complexaspectsofmosquitoecologyandtheprogressherein
reportedwillshowthepracticabilityofthistypeofstudyFun
damentalsarenecessarybutdonotnecessarilycontainthe
answertotheproblemsmentionedThecomplexityofthe
interactionofsomeoftheecologicalfactorsexaminedwill
showhowdangerousitistomakeanyassumptionswithout
proofoftheirvalidityWiththisinmindthepresentinvestiga
tionsweredirectedattheaccumulationoffactsnotfancy

EMBRYOLOGICALINVESTIGATIONS

ThesubprojectconductedattheCollegeofthePacifichas
maderapidprogresstowardtheaccumulationofbasicinforma
tionontheembryologyofpasturemosquitoeggsMuchofthis
informationhasbeenusefultotheFresnobranchoftheinvesti

gationsThecoordinationofeffortshaspavedthewaytoward
futureprogress

Animportantphaseoftheembryologicalstudyonmosquito
eggshasbeenitsdirectapplicationonproblemsinfieldecology
Indeterminingthelengthoftimethatittakesforacomplete
cycleofdevelopmenttotakeplacefromeggtoeggtherate
ofembryonicdevelopmentmustbetakenintoconsideration
andifthereareindicationsofdormancyineggstheembryo
logicalapproachwillhelpustounderstandtheactionandto
analyzethemethodsofusingthisfactortosetuppossible
improvementsincontrolprocedures

FLIGHTSTUDY

Inordertofacilitatethereportingofresultsasummaryof
comparisonshasbeenpreparedtoshowthesimilaritiesand
differencesbetweenthe1950and1951flightrangestudies
Table1



TABLE1AListofComparisonsBetweenthe1950and1951FlightRangeStudiesConductedinStanislausandKernCounties

Time

ReleasePoint

WindDirection

Terrain

Temperatures
BloodMeal

MarkingAgent

ComparativeData

LarvalHoldingTanks

NumberofMosquitoesTagged

SpeciesandStagesUsedforTagging

MethodofCollecting
HandCollections

PositiveHandCollectionsRecovered226

LightTrapsNumbersUsed
LightTrapArrangement
PositiveLightTrapCollectionsTaken 86

PositiveLightTrapSpecimensTaken249
DistanceandCollections

NumberofNegativeCollections

August9toSeptember21
8mileswestofTurlock

NW010mph

Abundantpastureareas
Max100FMin70F

Readilyavailableanimalandhuman
Metal792gallons

70

FarthestRecoveryFemalemosquito 18miles

Phosphorus32
Concentrate01mcperml

Approximately400000
Aedesnigromaculis
Aedesdorsalis

Culextarsalis

3rdand4thstages

Radiallyaboutreleasepoint

SpeciesRecoveredatMaximum Aedesnigromaculis
Distance

1366

Theflightrangestudyisanexampleofacontinuingstudy
onacomplexecologicalproblemTheoriginalobjectivesof
thestudywerebaseduponobservationsandconclusionsofmany
workersinthefieldofmosquitocontrolThesereportsseem
toshowadefinitepatternandarelationshiptothebuildupof
mosquitopopulationsinuncontrolledareasTheobjectives
weretoobtainfactswhichwouldgivemoreinformationabout
themovementsofmosquitoesTheinformationobtainedfrom
thestudieshasbeenvaluableingaininganunderstandingof
thedispersalofAedesnigromaculisfromanareaofemer
genceDispersalmaybetheusualconditionthatcouldbe
expectedofAnigromaculiswhileflightmaybetheexcep
tionandmoredependentuponspecialconditionsObservations
madeinthespecialstudypastureindicatethatdispersalwas
theusualconditionofmosquitomovementduringthe1951
seasoninthestudyarea

AnexaminationofTable1showsseveralinterestingfeatures
ItisapparentfromthedatathatAnigromaculisandpossibly
Adorsaliswasnotmovedordidnotmovegreatdistances
undertheconditionsofthestudySimilarworkonotherspecies
ofmigratorymosquitoessuggeststhatrecoveriesshouldhave
beenexpectedwithtaggedspecimensifactualmigrationhad
takenplaceFurtherworkalongthislineshouldbeexamined
carefullybeforeproceedingtogeneralconclusionsregarding
themovementsofAedesspeciesencounteredinirrigatedfields

Dispersalmovementsofmosquitoeswereexaminedinthe
FresnoMaderaareainconnectionwiththespecialpasture
mosquitoecologystudythatwasinitiatedduringthe1951
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StanislausCounty
1951

KernCounty
1951

September3to26
4mileswestofWasco

VariablebutnormallyNW

Cottondesertandscatteredpastures
Max100FMin65F

Scatteredsourcesanimalandhuman

WoodandMetal400gallons

Phosphorus32
Concentrate01mcperml

Approximately2to5million

Aedesnigromaculis
Aedesdorsalis

3rdand4thstages

RadiallyabouttheReleasePointuptoonemile
CollectingStations CollectingStations

None

80

MajorityEandSEfromreleasepoint
22

45

7miles

Aedesnigromaculis
Aedesdorsalis

2662

seasonLimitedmovementswererecordedthatfollowedthe

patternofadispersalandwasdependentuponthesizeofthe
populationpresentatthespecialstudyarea

PASTURESTUDY

Studiesconductedduringthe1951seasonwereplannedto
conformwiththeoriginalobjectivesofthepasturemosquito
ecologystudyPreviousexperienceshapedthemethodsused
methodsthatwerelimitedtosomedegreebyalackofrefined
equipmentBroadbiologicalrelationshipsweremeasuredwith
aviewofrefiningthemeasurementsofpreviousstudiesInaddi
tiontotheusualadultlarvalpupalstudiesaspecialemphasis
wasplacedupontheinvestigationsofmosquitoovaespecially
theovaoftheAedesspeciesfoundinpastures

STUDYAREA

Forthepurposeofthestudyaspecialpasturewasselected
inMaderaCountyT12SR20ESec16thatwaslocatedin
anuncontrolledareaandyetwithinpracticalworkingdistance
oftheFresnoFieldStationThispastureisdefinedasCobbs
pastureThespecialstudypasturewasapproximately12acres
insizeandwasborderedonthenorthbyacottonfieldonthe
southbyacornfieldbeyondwhichweremanyacresofdry
pastureontheeastbyanalfalfafieldandonthewestbya
bluffthatborderedextensiveareasofdrygrazinglandAsan
observationpointthebluffofferedameansofmakingadditional
recordsofirrigationpracticesThesoiltypewassandyloam
depositedbytheSanJoaquinRiverThepasturewastwoyears



oldandhadbeenplantedonanareaformerlyoccupiedbya
vineyardThe12acreswassurroundedbyafenceandroughly
dividedintotwopartsbyacentraleastwestfenceCattle
occupiedbothsectionsofthepastureduringvariouspartsof
thedayandgenerallywereabletoleavethefieldatwillInat
leasttwoinstancesthepresenceoflargenumbersofmosquitoes
heldthecattleoffthepastureforseveraldaysPasturegrasses
alfalfaandcloversuppliedcattleforageladinocloverwasnot
presentuntilseededattheendoftheseason

Stripchecksabout15feetwideraneastandwestWater
waspumpedfromtheriverandintothechecksfromaditch
ontheeastborderThesouth6acreswasoccasionallyirrigated
fromanotherditchrunningnorthandsouthanddividingitinto
twoequalpartsDrainageofexcesswaterfromthefieldwas
accomplishedbymeansofanoverflowdrainageditchatthe
westendofthefieldOverflowfromthepastureoccurredat
timesbutwascarriedintoalowareacontainingGambusia
fishandthereforeseldomproducedmosquitoesThedrainage
ditchattheendofthefieldwasirregularindepthandocca
sionallyretainedwaterwhichproducedmosquitoes

Becauseoftheisolatedlocationofthefielddistrictcontrol
practiceshadlittleinfluenceuponthebiologyofmosquitoes
producedFurthermorethemigrationofanoutsidemosquito
sourceintothepasturewasminimizedtoagreatextentExcel
lentownercooperationwasobtained

MethodsMapsandphotographswereusedtomeasureand
recordtheapproximateamountanddistributionofwateron
thefieldSelectedstationswerelocatedinthefieldmarked
andvisitedregularlytogiveacontinuousrecordofpasture
activitiesAstandardweatherstationcontainingahygrother

TABLE2IrrigationDatesHatchingDateforAedesEggsDatesAdultsFirstEmergedLengthofGrowthCyclesinDays
andtheMeanoftheMaximumMinimumandMeanAirTemperaturesfortheTwoStationsinCobbsStudyPasture1951

STATION1

Dateof Dateof Daysof
Hatch Emergence AquaticGrowth

June30

July11

July18

Aug5

Aug16

Aug26

Sept14

Sept22
Oct24

STATION5

July11

July19

Aug5

Aug16

Aug26

Sept14

Sept22
Oct24

July7

July17

July24

Aug11

Aug23

Sept2

Sept20
Oct1

July7

July17

July25

Aug11

Aug23

Driedup

Sept20
Oct30

Driedup

8

7

7 802

7

7 774

8 704

672 772

97 688

Nov673 1415 565

7

7

19

707

774

737

707

774

7 802

737

77 774

704

672 772

872 688

565

Midday
Theoreticalemergencedriedup

tFresnoWeatherStationHammerFieldHourlyAverageMean

mographwaslocatedatthecenteroftheeastborderofthe
fieldCyclesofirrigationswererecordedandrecordswere
madeofwatertemperaturesanddepthsThevolumeofwater
remainingonthefieldeachdaywasrecordedphotographically
duringtheAugust5thCycleofIrrigationAdultdensitymeas
urementswereobtainedbytakingdailylighttrapcollections
nearthewestcentralborderofthefieldAdultconditionsof
feedingandofeggproductionwereobtainedbythedissectionof
femalescollecteddailyFieldstationstudiesguidedandcon
firmedthefielddataStudiesofeggproductioninadditionto
dissectionswereconductedbyutilizingdailycollectionsof
fieldadultsthatwereheldinspecialcagesinthefieldstation
fedonsugarwaterandheldat80degreesFand80percent
relativehumiditythroughouttheperiodofeggproductionor
untildeathStudiesonsitesofovipositionandeggdensities
wereobtainedbycollectingsoilsamplesusingagenerator
drivenvacuumcleanerandexaminingthesesamplesinthe
fieldstationwithequipmentdesignedforthispurposeEggs
recoveredbythesemethodswereutilizedfortestingtheeffect
ofdissolvedoxygenuponhatchingstudiesontheinfluenceof
conditioningtemperaturesuponhatchingandmethodsofrear
inglarvaeinartificialcontainers

ResultsFifteenirrigationcycleswererecordedinCobbs
pastureduringthe1951seasonThedurationofcyclesvaried
from8to33dayswithfourshortcyclesof8daylengthandtwo
longcyclesof32and33daysTheaveragecyclefortheseason
was15dayswhichwaslongerthantheaverageof13daysthat
wasrecordedforthe1950studyinSchaubsstudyStanislaus
CountyCyclesthatoccurredbetweenJuneandlateOctober
wererecordedindetailTable2

MeanofAirTempinF
Mean

742t

784

83

77

807

725

784

698

561

742f

784

83

77

807

725

784

698

561

Maximum Minimum

90 54

94 60

96 60

93 53

96 58

88 53

96 58

89 52

74 39

90 54

94 60

96 60

93 53

96 58

88 53

96 58

89 52

74 39
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FIGICOMPARISONOFANIGROMAGULISAQUATICGROWTHTEMPERATURE
RELATIONSHIPIN1950AND1951

MEANTEMPERATURE

60 56 60 66 70

Theresultsofthemeasurementstakenduringeachcycle
fromJunetoOctoberinCobbspastureindicatedthatforA
nigromaculistherateofgrowthintheaquaticstagesclosely
followedthetemperaturegrowthrelationshipsshowninthe
1950studyinSchaubspastureAdifferencewasnoticedin
comparingthesestudieswhichindicatedthatatsimilartemper
aturestherateofgrowthwasslowerinCobbspasture1951
thaninSchaubspastureFigure1 Thismayindicatethatthe
aquaticgrowthratesmayvaryfromoneareatoanotherorfrom
onepasturetoanotherorfromoneseasontoanotherThe
influenceofmanyecologicalfactorscanproduceanoverall
speedinguporslowingdownoftheaquaticgrowthratebutthis
ratecanstillbeexpectedtocloselyparallelthecurvesindicated
fromthedataobtainedfromthetwoseasonsofstudyFigure
1Cobbspastureproduceditsshortestaquaticcycleof612
dayswithameanairtemperatureof772degreesFSchaubs
pasturewouldhavecompletedthiscycleduringthe1950season
inabout534daysatthesamemeantemperature

Inboththe1950and1951studiestherewereafewindica

tionsthattherateofaquaticgrowthofAnigromaculiswasnot
alwaysafunctionoftemperaturealoneDuringoneirrigation
cycleinCobbspasturetheovercrowdingoflarvaeorinacces
sibilityoffoodorsimilarfactorsmayhaveproducedalonger
periodofgrowth7daysduringtheJuly18thirrigationwhen
themeantemperaturewas802degreesFAnovercrowding
effectwasdemonstratedinthefieldstationUsingpasture
wateranddailyyeastfeedingsnumbersofAnigromaculis
larvaewereallowedtogrowfromeggtoadultin100ccofwater

heldat80degreesFIfoneortwolarvaewereusedper100cc
ofwaterthegrowthperiodrequired56daysCrowdingof68
larvaeper100ccofwaterincreasedthisperiodto612812days

IRRIGATIONCYCLESANDLARVALDENSITIES

Duringthe950pastureecologystudyinformationwas
obtainedwhichmadeitpossibletoestimateapproximatelythe
totaltimerequiredforthecompletionofaneggtoeggcycle
Thisperioddefinedasthetimerequiredtocompleteacycle
fromegghatchingthroughaquaticstagestoadultemergence
fertilizationeggdepositionandonthroughtheperiodoftime
requiredfortheseeggstodeveloptomaturitysothattheyare
availableforhatchingwasestimatedtoconsumeabout13days
1Thiscoincidedverycloselywiththe1950irrigationcycle
of13daysaveragedurationInformationwasobtainedduring
the1951studywhichrefinedthisapproximationtoamore
definiteperiodThiswasobtainedbystudiesonegglayingand
therateofovariandevelopmentbaseduponthedataobtained
fromthestudyofthepopulationasaunitwhichsincethe
speciesemergedenmassewascalledanemergencebrood
Themaximumeggproductionperiodsaperiodwhenthe
greatestnumberofeggsweredepositedbyabroodwasfound
tooccuronthe3rd4thand5thdayaftertheemergenceofa
broodofAnigromaculisUsingthisperioditwaspossibleto
determinetheapproximatedatethattheseeggswouldmature
andbecomeavailabletohatchwhenfloodedWhencoupled
withtheinformationontheaquaticgrowthratesthelengthof
theeggtoeggcyclecouldbedeterminedwithagreaterdegree
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1

DATESOFEMERGENCE

FRESNO1951 TURLOCK1950

IJULY17 IAPRILI

2JULY24 2APRIL20

3AUG11 3APRIL29

4AUG23 4MAY13

5SEPT2 5MAY22

6SEPT20 6JUNEI

7OCTI 7JUNE14

8NOV67 0JUNE2

9JULY4

10JULY17

11JULY29

12AUG10

13AUG21

14

60 65



ofaccuracyOnthebasisofthisinformationitispossibleto
showthatirregularirrigationcyclescanresultintheaccumu
lationofeggsfromtwoorpossiblymoreemergencebroodsso
thattheaccumulatedeggshatchduringasingleperiodofirriga

TABLE3Showingtherelationshipbetweenthelengthoftheeggtoeggcycleandthedurationoftheirrigationcyclesandthe
resultantincreaseordecreaseinlarvaldensitiesinpasturesBaseduponthestudiesofAedesnigromaculisstages

Irrigation
Date

Hatch
June11

Irrigation
Date

Daysof
Aquatic
Growth

NumberofBatches
ofEggsAvailable

forHatch

EGGTOEGGCYCLE

Adults

Emerge

June21 9

June30 8

July11 7

July18 7

Aug5 7

Aug16 7 Aug22
Aug26 8 Sept2
Sept14 6 Sept20

Sept22 9 Oct1

Oct24

June29

July7

July17

July24

Aug11

Thehighandlowlarvaldensitiesfromtheaccumulated
resultofirregularirrigationcyclesweremeasuredinthespecial
studypastureduringthe1951seasonUsingtheeggtoeggcycle
tocorrectlymeasurethetimeperiodinvolvedanaccuratepre
dictionofexpectedlarvaldensitieswasmadeTables3and
4Threeperiodsofhighlarvaldensitiesareindicatedone
periodonAugust5thoneonSeptember14thandoneonOcto
ber24thOnAugust5thandSeptember14ththelarvaldensi
tiesencounteredinthefieldwereabovenormalbutthesehigher
densitiesdidnotresultingreatnumbersofemergingadultsin

Expected
Predicted

June21

June30

July11 1 Medium

July18 1 Medium

August5 2 High

August16 0 Low

August26 1 Medium

Sept14 2 High

Sept22 0 Low

Oct24 2 High

21

tionFurthermorethissameknowledgecanbeusedtoshow
thatcertainirrigationperiodswillproducelowlarvaldensities
becauseeggsthatwereproducedbyadultsofpreviousirriga
tionswillnotmatureintimetohatchwhenfloodedTable3

FirstEggs
Produced

PeakDays

July24

July1012

July2022

July2729

Aug1416

Earliest

DateEggs
WillHatcht

July79

July1416

July2426

July31Aug12
Aug1820

Aug2527 Aug2931

Sept57 Sept911

Sept2325 Sept2729
Oct46 Oct810

Medium

Medium

Medium

Medium

Medium

Low

Verylightduetolowtemperature

July11

July18

Aug5

Aug5

Aug26

Sept14

Sept14
Oct24

Oct24

Determinedbytherateofgrowthasinfluencedbytemperature
Peakofeggproductionwhichoccurredbetweenthe3rdand5thdayafteradultsemergeenmassefromapasturearea

fAbout86hoursisrequiredforeggstomatureafterlayingandbeforehatchingwilltakeplace

Actual Remarks

bothcasesTheAugust5thirrigationperiodproducedlarge
numbersofadultsbecauseirrigationwaterremainedonthe
fieldinmostproducingareasuntiltheadultsemergedInsuffi
cientirrigationwaterfailedtocarrytheSeptember14thgroup
throughtoemergenceTheOctober24thirrigationperiodthe
lastintheseasonfailedtoproduceanabovenormallarval
densityaspredictedTable4Thisperiodwaspreceededby
aloweringofthemeantemperatureandirrigationwaterwas
coolerthanthatusedduringanypreviousirrigationbothof
whichmayhaveaffectedthehatchLowlarvaldensities

TABLE4Showingthecomparisonbetweenpredictabledensitiesoflarvaeandtheactualdensitiesoflarvaeasitisinfluenced
bythenumberofbatchesofeggsavailableforhatchonaspecificirrigationdate

LARVALDENSITIESINTERMSOFIRRIGATIONCYCLES

Nearest

Irrigation
Periodfor

Hatch

High Manyadultsemerged
Low Fewadultsemerged

High Fewadultsemerged

Eggshatchingonthesedateswouldpossiblyoriginatefromeggsthatdidnothatchduringthepreviousirrigationorfromeggs
layedbythefewmosquitoesmigratingintoorremainingonthepasturefrompreviousbroodsorfrommorecomplexfactorsthat
couldnotbereportedatthistime



occurredandwerepredictedonAugust16thandSeptember
22ndTheselowperiodswereprecededbyperiodsofhighlarval
densitiesandashortirrigationcycleoflessthan12days

Irregularspacingofirrigationcyclesmayresultintheover
lappingofbroodsofeggsavailableforhatchingpresentingan
addedproblemincontrolRoutinetreatmentpracticescanbe
complicatedbythesuddenincreaseordecreaseinlarvaldensi
iesoffieldsthataretreatedontheexpectedornormallevelof

operationForexampleasuddenincreaseinthelarvaldensity
ofaparticularfieldmaybeinterpretedasinsecticidefailure
bytheuninitiatedViceversaasuddendecreaseinthenumber
oflarvaecangiveafalseimpressionofsuccessfultreatmentin

Noof
times

Collected

17

41

7

8

9

53

45

95

18

71

83

62

25

51

26July10Aug

11Aug22Aug

23Aug1Sept

2Sept20Sept

21Sept30Sept

1Oct6Nov

7Nov10Dec

Noof
Mosquitoes

23

119

7

9

12

165

90

4123

196

689

112411
420

4565

624

ActivePeriod

FollowingEmergence Species
Aedesdorsalis

Anigromaculis
Culextarsalis

Adorsalis

Anigromaculis
Ctarsalis

Adorsalis

Anigromaculis
Ctarsalis

Adorsalis

Anigromaculis
Ctarsalis

Adorsalis

Anigromaculis
Ctarsalis

Adorsalis

Anigromaculis
Ctarsalis

Adorsalis

Anigromaculis
Ctarsalis

22

Numberofcollectionstakenduringtheseasoninwhichthesespecieswerefound

theroutineofdailyoperationsThisphenomenonshouldbe
consideredcarefullyintheevaluationofanyinsecticideand
couldpossiblyindicatethataccuratepretreatmentsampling
shouldbeusedinsuchstudies

SPECIESCOMPOSITION

CollectionsofadultstakenbyaNewJerseytypelighttrap
reflectsthespeciescompositionofthepasturefortheseason
Anigromaculisconstituted91percentofthemosquitoescap
turedCulextarsalisCoquillettwas334percentofthetotal
Table5CollectionsexaminedbyemergenceperiodsTable
6showaninterestingcomparisonofadultspeciesthatresulted

TABLE5SpeciesCompositionofadultmosquitoestakenfromLightTrapCollectionsfortheperiodfromJuly26toDecember
101951inCobbsPasture

Percentof
total

Mosquitoes Species
002 Anophelesfreeborni
009 Anophfranciscarius
0 Anophsp
0 Culexerythrothorax
001 Cquinquefasciatus
013 Cpipquinq
007 Cstigmatosoma
334 Ctarsalis

019 Culexsp
055 Aedesdorsalis
9100 Anigromaculis
034 Avexans

369 Aedessp
050 Culisetainornata

TABLE6DistributionofthreedominantspeciesofmosquitoestakenfromLightTrapCollectionsfromJuly26toDecember
101951asrelatedtoAedesnigromaculisemergenceperiodsCobbsPasture

Numbersof
Mosquitoes

108

7026
207

32

65497
115

67
1967

559

204

14021

1676

126

13704

596

150

7724

910

2

0

33

Percentof
eachGenus

008

368

Percent

148

958

282

0004

9998

0017

259

760

213

12

885

105

087

950

414

171

881

103

571

00

944

9565

Species
Compositions

ofGenera
1930

7270
789

019

026

352

195

899

425

058

953

035

382

050 10000

Percentofall
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TABLE7Showingthecomparisonbetweenthelarvalspeciescompositionofthe1950SchaubsPastureand1951Cobbs
PasturestudiesfortheinclusiveperiodfromJune28thtoSeptember6th

SpeciesofLarvaePupae

Aedessp
Adorsalis

Anigromaculis
Avexans

Culexsp
Cpipquinq
Cquinquefasciatus
Cstigmatosoma
Ctarsalis

Earlystagesnotidentifiablebelowgenericlevel

fromeachirrigationcycleTheAugust11thto12themergence
periodthatresultedinthegreatestnumbersofAnigromaculis
showsadeclineinthenumbersofCulextarsaliswhichdidnot

reflectthepastureconditionsofmorebreedingareascontaining
Culexspecies

Acomparisonofthespeciescompositionoflarvalcollections
takenfromCobbspastureandfromSchaubspasture1950
seasonshowsthesimilaritiesbetweenthetwopasturesforthe
periodfromJune28thtoSeptember6thTable7Although
agreateracreagewassampledinSchaubspasturetheselected
samplingpracticedinCobbspasturegaveanestimatethatwas
morereliableintermsofadultsproducedThisselectivesamp
lingwasdonetoobtaininformationforthecomparisonoflight
trapcollectionswithpasturepotentialsintermsofspeciesA
nigromaculiswasthedominantspeciesoflarvaepresentand
constituted499percentofidentifiablespeciespresentinthe

TABLE8Acomparisonofspeciesdistributionbystationsforthe1951seasoninCobbsPasturetakenfromdailysamplesof
aquaticstagesofmosquitoes

Station1

Species PerCent

Aedessp
Adorsalis

Anigromaculis
Avexans

Culexsp
Cquinquefasciatus
Cpipquinq
Cstigmatosoma
Ctarsalis

Culisetasp
Cincidens

JulythroughOctober

Schaubs1950
TotalNumberPerCent

3922 297
58 044

7116 539

337

301

1468

208

46

546

058

19

039

103

68

tionsTable8alsoshowstherelativeabundanceoflarvalspecies
forallninestationsinthepastureFromtheseninestations
7899percentofallthelarvaewereAedesspecies2098per
centwereCulexspeciesandtheremaining002percentwere
CulisetaOftheAedes639percentwerenigromaculisHow
ever238percentwerelistedasAedesspeciesbecauseof
obscuredcharactersMostofthesewereprobablynigromaculis
Only46percentoftheCulexweretarsalistherestoftheCulex
beingquinquefasciatuspipquinqandstigmatosoma

OVASTUDIES

Theobjectivesoftheovastudywerebasedupontheneedto
obtaininformationontheleastknownstageinthelifecycleof
pasturemosquitoesInvestigationsconductedattheCollegeof
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255

228

pastureHowever197percentofthecollectedlarvaewere
listedunderAedesspeciesduetotaxonomicdifficultiesanda
largeproportionofthesewereprobablyAnigromaculisAdor
salisconstituted455percentofthetotalspeciesanincrease
overthe1950studypasturetotalforthisspeciesAedesvexans
MeigenandCulexstigmatosomaDyarindicatedtheriver
bottomhabitatofCobbspastureThesetwospeciesoccurred
onlyonthebordersectionsofthefieldandinditchareasthat
reflectedthehabitatpreferenceofthespeciesTheCulexpoten
tialisstillhighforthepastureandsinceitfollowstheAedes
insuccessionitisevidentthatadditionaltreatmentwouldbe
requiredfortheircontrolunlessthefirstapplicationforAedes
controlwouldremaineffectivelongenoughtoreachtheCulex

LarvalcollectionsTable8showtherelativepercentages
ofspeciespresentinthetwomostproductivestationsinCobbs
pastureThesestationsmorenearlyreflecttruepasturecondi

Station5

PerCent

275

256

480

494

170

TotalNumberPerCent

1226
284

3111

425

343

11

10

244

594

Cobbs1951

197

455

499

681

549

017

016

391

950

Stations19

PerCent

1875

438

503

556

633

012

013

462

988

001

001

thePacifichasproducedvaluableinformationbutlittleis
knownaboutthefieldphaseofmosquitoovaTheprimary
objectivesweretoobtaininformationoneggdensitiesenviron
mentaleggconditioningegghatchandthedistributionofova
inirrigatedpasturesThisworkwastobesupplementedby
investigationsintoadultmosquitoactivitieswithreferenceto
eggproduction

EGGDENSITIESANDDISTIRIBUTION

ThemeasurementofthedistributionanddensitiesofAedes

eggswasstudiedbydevelopingimprovedtechniquesofsamp
lingandexaminingsamplesofpasturesoilFieldsamplesof
soilweretakenwiththeviewofgettinginformationonseveral
typesofhabitatsituationsOpenareasaswellasgrasscovered



24

TABLE9ThedistributionanddensityofAedeseggsasdeterminedbythemicroscopicexaminationofsoilsamplestakenfrom
selectedareasinCobbsirrigatedpasture1951

Soil

Condition
Numberof

Soil

Samples Moisture Covering
5 Wet

11 Moist

5 Moist

3 Moist

5 Light
4 Dry
2 Moist

2 Moist

Fescue

Bermuda

Fescue

Mixed

Mixed

Open
None

None

3729witheggs 117

TotaleggsforAreasamples42sqin
Averagenumberofeggsperareasample
Averagenumberofeggspersquarefoot
Averagenumberofeggsperpositivearea
Averageeggspersqftperpositivearea

PartsofEggs
Broken Hatched

15

50

11

5

16

areaswereselectedforsamplingSampleswerelimitedtoa
definiteareabytheuseofasleevetypebiscuitcutterthat
enclosesapproximately42squareinchesThisareawasclose
clippedtoremovegrassandthensampledbytheuseofavac
uumcleanertoremovethetoplayerofsoiltoadepthofone
quarterofaninchThedepthwasdeterminedbyprevious
experimentsArecordwasmadeofallconditionsofsoilor
florathatcouldinfluencethesampleSoilsampleswereaccu
mulatedinthefieldstationandheldat80degreesFand80
percentrelativehumidityuntildryenoughforscreening
Sampleswerehandscreenedthrough60meshand80mesh
screenstheresidueremainingbehindonthe80meshscreen
containedtheeggsifeggswerepresentSamplesexamined
duringthe1950studyindicatedthatthenumbersofeggsto
beexpectedpersquarefootofpastureareaexaminedisrela
tivelylowOutof100samplesexaminedinthe1950study
usingadifferenttechniqueonly11samplesproducedeggs
Incomparisonthe1951studyusingthenewtechniquespro
ducedsomeindicationsofthepresenceofeggsinabouttwo
thirdsofthesamplesexamined

Furtherimprovementsintheexaminationofthescreened
soilsampleswasaccomplishedbythedevelopmentofanew
processofexaminingsoilunderthemicroscopeAprocessof
movingacontinuousthinstreamofsoilunderthemicroscope
fieldwasdevisedbythedevelopmentofamechanicallydriven
rotarystageThisincreasedtheaccuracyoftheeggcounting
techniqueandduetotheeliminationofexcesssoilandthe
increaseinthespeedofexaminationallowedtimeforthe
examinationofalltheresiduethatcontainstheeggsinsteadof
thealiquotsamplethatprovedsounsuccessfulinthe1950study

ResultsTheresultsoftheexaminationof37outofatotal
of60soilsamplestakenforthe1951seasonshowsomeuseful
ecologicalinformationTable9

Samplesproducingthegreatestnumbersofeggswerenot
necessarilytypicaloftheaveragepastureconditionThesample
thatproducedthegreatestnumbersofeggswasahole12inches
deepabout18inchesindiameterandwithoutvegetationon
thesidesorbottomEggsdepositedonthesideswerealmostas
numerousasthoseonthebottomwhichmayindicatethatthey
werenotcarriedintothisholebywatermovementsThehole

96

115

65

12

5

0 1 0 0

1 7 1 0

19 215 52 71

516

Collapsed Round

12

74

13

9

3

164 101

Minus 52 71

112

38

129

53

180

Positivesamplesweredeterminedonthebasisofwholeeggsbeingpresentinthesample
Eggstakenfromahole12inchesindiameterand18inchesdeep
Allsamples

WholeEggs

9

11

1

0

9

30

10

34

14

47

Total

WholeEggs
21

85

14

9

12

0

1

123

265

123

142

48

1632
67

2278

wasmaintainedinamoistconditionbyoverhanginggrasses
Eggsweregenerallyfoundinmoistareasandinplacescov

eredwithgrasswheremoisturecouldberetainedDensegrowths
ofgrassseemedtocontainlowereggdensitiesbutthisisnot
fullyestablishedasarelatedconditionAreaswithdrysoilshort
ordrygrasscontainedfewereggsStudiesconductedinthefield
stationontheovipositionhabitsofAnigromaculisshowedthat
moisturewaspreferredinovipositionsitesTheexactmicro
environmentalconditionsthatwerepreferredbyAnigromac
ulisinthefieldwasnotdeterminedaccuratelyalthoughfield
stationstudiesshowedthateggswerereadilyplacedinthesoil
nearthestemsofplantsaswellasinopenareas

Usingwholeeggsasanindicatorofeggdensitiesasshownin
table9anaverageof48eggspersamplewasobtainedThis
wouldgiveanaverageof16eggspersquarefootofsurface
examinedIfthisaverageisusedtocomputethenumberofeggs
peracretheinformationwouldbequestionablesinceacomplete
analysisofthepreferredovipositionsiteswouldhavetobetaken
intoconsiderationaswellastheareasthatproducedfeworno
eggsSamplingtechniquescannotbeanalyseduntilmorefacts
areobtainedDisregardingsamplesthatproducednoeggsthe
averagenumberofeggsperpositivesampleisabout67andthe
averagepersquarefootisabout228Usingpreferredoviposi
tionsitesamplingthefielddensitycouldpossiblybecomputed
bydeterminingthenumberandareaofsuchsitesperacre
Seasonaleggdensityvariationsarenotevidentinthesamples
butfutureworkalongthislinemayprovidethisusefulinforma
tion

Oviposition

MethodsAsupplementalstudyofthehabitsofAnigromac
ulisintermsofeggproductionwascarriedoutFieldcollected
Anigromaculisfemaleswereheldinsmallcontainerscontain
ingsuitablemoistlayingmediatodeterminethenumbers
placeandtimeofovipositionaswellastheinfluenceofovipo
sitionhabitsandmatinguponthesurvivaloffemalesandthe
kindsofeggsproducedMostofthesestudieswereconducted
inalargeincubatorheldat80degreesFand80percentrela
tivehumidityThelayingmediawas80meshmoistwhite
sandUnlessotherwisestatedthefemaleswerefedsugarwater
asasupplementalfood
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ResultsFromthesemeasurementsitwasdeterminedthatA

nigromaculisfemaleswouldgenerallytakeabloodmeal24
hoursafteremergencebutseldomsoonerUndertheconditions
ofthestudythenumberofeggsproducedbyAnigromaculis
femalesfedonhumandonorsvariedfromnonetoabout110

eggsperfemalePreviousstudiesindicatedthattheycouldpro
duceasmanyas200eggsperfemaleFieldfedandcollected
femalesproducedslightlymoreeggsperfemalethanthosefed
onhumanblood

ReesandNielsen2reportedthattheeggsofAedesdor
salisaredepositedonthegroundingroupsofonetosixinsmall
depressionsObservationsonAnigromaculisshowsasimilar
habitEggswerelaidingroupsthatvariedfromonetoteneggs
pergroupandusuallywereplacedinsmalldepressionscrevices
orinareaswherethesoilwaslooseenoughtoinserttheegg
belowthesurfaceAboutonethirdtoonehalfoftheeggswere
laidingroupsoftwothreeorfoureggsanditwasfoundthat
suchgroupingisgenerallyaresponsetolayingtheeggsbelow
thesurfaceincrevicesorholesotherwisetheeggswereplaced
singlyjustbelowthesurfaceinaverticalpositionwiththecap
endprotrudingslightlyInseveralcasesthedepthofegginser
tionintotheloosesoilwasalmostthecompletelengthofthe
unextendedabdomenAsmentionedbeforeeggswerealso
groupedaboutthestemsofplantsifthesoilwaslooseenough
toallowtheeggstobeplacedbelowthesurfaceEggswere
alsolaiduponthesurfaceofthesoilbutthissituationwas
generallybroughtaboutbyadverseconditions

UnmatedAnigromaculisfemaleswillproduceeggsifgiven
abloodmealEggsproducedbyvirginfemalesarenonviable
Virginfemalesareviciousbitersandwilltakebloodmealsfor
manydaysinsuccession

FieldcollectedAnigromaculisfemaleshavebeenheldin
thefieldstationduringthesestudiesforperiodsuptothree
weeksMaleslivedaslongas17daysundersimilarconditions
OntheotherhanditispossiblethatmaleandfemaleAnigro
maculisdonotlivethislongunderfieldconditionsThisisbased

25

uponobservationsandrecordsfromlighttrapcollectionsmade
inCobbspasture

EggProductionCycles

Theobjectofthisstudywastodeterminetherelationshipof
cggdevelopmentinbroodsofAnigromaculismosquitoestothe
rrImbesofeggslaidoveranextendedperiodoftimeandfollow
inganemergenceperiod

TwomethodswereusedtogainthisinformationOnemethod
utilizedthedailydissectionoffieldcollectedfemalemosquitoes
todeterminetheirstageofgravidnesswhiletheothermethod
madeuseofthedailycountofeggsproducedbyfemalemosqui
toescollecteddailyandheldinspecialcagesinthefieldstation
Theconditionofgravidnesswasdeterminedbythestageof
devolopmentofeggswithintheovariesofthefemaleThe
fieldemergenceperiodordateonwhichamajorityoftheA
nigromaculisfieldpopulationemergedasadultswasusedas
thebasedateordayfromwhichthesestudiesweremadeThis
studywasconductedduringseveralconsecutiveemergence
periodsforacomparisonofresultsAlthoughalargemajority
oftheadultscollectedforthisstudyoriginatedwitheach
emergenceperiodbeingexaminedtherewassomeholdoveror
migrationofadultsintothepasturewhichwouldshowupin
eachsampleaspotentialeggproducerswhichwouldbeoutof
stepwiththeemergencegroupThiswouldaccountforeggs
beingfoundonthefirstdayafteremergenceetcSeeFigures
2and3

ResultsFigures2and3representasummaryofthesestudies
Figure2representstheresultsofthedissectionsof723mosquitos
takenfollowing3emergenceperiodsTheaccumulateddata
showsadefiniteincreaseinthenumberofgravidfemalesby
the3rddayafteremergenceaconditionthatcontinuesuntil
the5thdayAsecondpeakofgravidnessisencounteredbythe
9thdayafteremergenceaconditionthatcontinuesatadecreas
ingrateuntilthe1lthdayAthirdpeakisindicatedbythe15th
daybutthisinformationisnotreliablebecauseofoverlapping
dataAtleasttwopeaksofeggproductionareindicatedthat
canbereliedupononeiscenteredaboutthe4thdayandthe
otherisbaseduponthe9thday

Sincethedissectionsofadultfemalemosquitoeswillnot
indicateactualeggslaidtheresultsofthesecondstudygave
complementaryinformationonthebasisofactualeggslaid
Anexaminationoffigure3showsthatthefirstpeakinthe
numbersofeggsdepositedbyfieldcollectedAnigromaculis
occurredonthe3rddayafteremergenceandcontinuedon
throughthe5thdayAsecondpeakofeggproductionbegan
onthe8thdayandcontinuedthroughthe11thdayTwopeaks
ofeggproductionareindicatedoneonthe4thor5thdayand
asecondonthe10thor1lthday

Acomparativeexaminationoffigures3and4showshow
dissectionscomplementtheegglayingstudyThesecondpeak
ofeggproductionindicatedinthedissectionsoccursshortly
beforetheactualpeaksofeggsdepositedThisistobeexpected
sincealagofaboutonedaycouldoccurbetweenthelatestages
ofgravidnessandtheconditionofeggsactuallydepositedThis
alsoindicatesthecloseparallelbetweenfielddataandlabora
torystudiesifhandledcorrectly

DISCUSSION

Theresultsobtainedtodatefrompastureandfieldstation
studiesindicatethatthedataobtainedfromthe1950and1951
sudiesarecomparableandsupplementeachotherCobbs
pasturewasirrigated15timesduringtheseasonandproduced
asmanybroodsofmosquitosThepeakofadultproduction
occurredduringthemonthsofJulyAugustandSeptember
ThespeciescompositionofCobbspasturewasapproximately
thesameasthespeciescompositionofSchaubspasture1950



studywherefieldconditionsweresomewhatdifferentAnigro
maculisisstillthedominantspeciesofmosquitopresentwhile
CtarsalisisthemajorCulexpresentCobbspastureproduced
moreAvexansAdorsalisandCstigmatosomathanwere
foundinthe1950studyTheAvexanspresentinthepasture
canbeattributedtotheriverbottomlocationofCobbspasture
TheaquaticgrowthrateinCobbspasturewasslowerthanin
Schaubspastureandmayreflectthetruedifferencebetween
thecomparativestudypasturesontheotherhanditcould
alsoreflectthedifferencesinthetwoseasonsofstudyMild
weatherprevailedduringthe1951summerwhilethe1950
seasonwaswarmerLarvalgrowthperiodswhenusedtocom
putetheeggtoeggcyclegaveevidenceoftherelationship
betweenirrigationcyclesandthesuddenincreaseinthenum
bersofeggsmadeavailableforhatchingUsingtemperature
relationshipsbaseduponlarvalgrowthratesandtheduration
oftimebetweenirrigationsitshouldbepossibletopredictin
advanceamajorincreaseordecreaseinthenumberoflarvae
thatcanbeexpectedtooccurinanirrigatedpastureThismajor
increaseordecreasecanbeusedtohelpexplainthephenom
enonofquestionableresultswithinsecticidesinspecificpastures
Inallcasesofthistypefurtherconsiderationmustbemadeof
surroundingpasturesandthedispersalofadultsfromthose
pasturesTheflightrangestudyhasindicatedthatthisdispersal
isgradualandwithinthelimitsofshortdistancesFromthisit
canbeexpectedthatanemergenceareaifwellstockedwith
foodandovipositionsiteswillinfluenceitsowneggdensity
greaterthanitwillinfluencethedensityofafieldonemile
awayEggdensitiesareintheprocessofbeingdeterminedand
resultstodatecouldindicateahighpotentialforirrigatedpas
turesFloodingtestsofsoilsamplesshowthatthenumberof
Aedeseggsperacrecouldgoashighas20000000butactual
countsshowthatitmaybebetween1000000and10000000
foranyoneirrigationcycleAperiodofmaximumeggproduc
tionfrombroodsofAnigromaculisoccursonthe3rd4thand
5thdaysafteremergenceAsecondperiodofegglayingbythe
samebroodscanoccuronthe9th10thand11thdaysafter
emergenceFurtherpeaksofegglayingareindicatedbutthese
resultsarequestionableTherearesomeindicationsfromadult
countsthatthefirstperiodofeggproductionisthemostimpor
tantintermsoftotaleggsdepositedperbroodAdultcontrolto
preventmaximumreseedingofafieldshouldoccurbeforethe
3rddayaftertheemergenceofAnigromaculisbroodsTopre
ventbitingadultsshouldbecontrolledwithin24hoursafter
emergenceHabitatstudiesshowthatAnigromaculiseggsare
depositedinmoistplacesgenerallyinsoilwithclumpsofgrass
andcanbeplacedinthesoilinaverticalpositionsinglyorin
groupsThisplacementoftheeggsindicatesthecomplexity
oftryingtoreacheggswithovicidesorfumigants

SUMMARY

Twoseasonsworkarecomparedfortwodifferentpastures
Speciescompositionaquaticgrowthratesandpeaksinseasonal
activitiesarediscussedStudiesontheflightofdispersalof
AedesnigromaculisarecomparedTheuseofembryological
dataisindicatedandprogressinthemeasurementofeggdensi
tiesisconsideredOvipositionstudiesintermsofcyclesofegg
productionandhabitatpreferenceisreportedandtherelation
shipbetweenirrigationcycleseggtoeggcyclesandtempera
tureisdiscussedintermsofincreasesanddecreasesoflarval
densitiesinirrigatedpastures
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printedintheProceedingsIthasbeenmimeographedand
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Controlfortheloanofpersonnelandequipmentduringthe
courseoftheflightrangestudyWehadtoputoutseveralcalls
forhelpandtheDistrictsrespondedadmirably

AEDESFLIGHTSTUDIES 1951

KernMosquitoAbatementDistrict GordonFrancisSmith

TheprimaryobjectivesoftheAedesflightstudiesthisyear
wereanattempttoprovethebasicpatterndevelopedduring
1950thrutheuseoftaggedadultsandtofurtherdevelopand
investigatetheramificationsofthispattern

SincetheCentralValleyMosquitoEcologyStudyUnit
CVMESwasexperiencedintheuseoftaggingagentsand
flightrangeisconsideredtobeabasicecologicalproblemin
mosquitocontrolthisunitwasinvitedtoparticipatewiththe
districtinthestudyIntheirstudyatTurlockin1950theyhad
beenabletodemonstrateanAedesflightrangeofonly1smiles
whichisextremelyshortinviewofgeneralfieldexperienceIt
wasfeltthatanotherstudyonalargerscalewiththefield
informationonhandinthisareamightgivemoresatisfactory
results

TwomethodsoftaggingwereproposedOnetheuseofradio
activephosphorusandtheothertheuseofRhodamineBdye
bothofthesemethodshavingbeenusedpreviouslybyvarious
workersIntheuseofradioactivephosphorusasaltofthis
materialisdissolvedintanksofwaterMosquitolarvaeinthese
tankswillmetabolizethephosphorusandtheadultsdeveloped
fromthemmayeasilybedetectedbyageigercounterTheuse
ofthismaterialishoweverhedgedinbyregulationsandrequire
mentsoftheAtomicEnergyCommissionItrequiresthatthe
tanksbesetupinanenclosedprotectedareaandnotmoved
andonlyalimitednumberofpersonnelmaybeallowedtoenter
theenclosureThismeansthatthelarvaemustbegatheredand
transportedtotheenclosurewhichmaylowertheirvitalityand
limitthenumberoftaggedspecimensAlsoitisnotknownwhat
effecttheradioactivitymayhaveifanyonthelarvaeeventho
theyappearinallrespectstoundergonormaldevelopment

TheothermaterialRhodamineBisaharmlessdyewhich
flourescesunderultravioletlightInusethisdyeissprayedon
concentrationsofadultsimmediatelyaftertheyemergeand
beforetheydispersefromthebreedingareaThismethodallows
forthetaggingofgreatnumbersofadultswhichwereallowed
todevelopintheirnaturalenvironmentandwithoutinter
ferenceHoweverincheckingforrecoveryeachindividual
mosquitomustreceivecarefulmicroscopicexaminationunder
ultravioletlightAworkercanonlydothisexaminingfora
fewhourseachdaywithoutunduestrainandthelaborinvolved
incomparisonwithscreeningradioactivematerialisalmost
prohibitiveifthereismuchmaterialtocheck



Itwasdecidedthatallfactorsconsideredradioactivetag
gingshouldbetheprimarymethodusedandthatalimiteduse
ofRhodamineBshouldbemadeMaterialfromselected
recoverysourcesintheBakersfieldareatobeexaminedfor
recoveriesofRhodamineBtaggedadultsItwasalsoagreed
thatfielddirectionoftheprojectbethejointresponsibilityof
MrRCHusbandsoftheCVMESandthedistrictentomol

ogistAstheprojectdevelopeditwasapparentthatMrHus
bandswouldbeavailableforonlyverylimitedperiodsoftime
andthattheworkofplanningfielddirectionandcarryingout
oftheprojectwouldfallalmostentirelyonthedistrictwithone
fieldmantocareforapartofthelighttrapsandonelabora
toryhelperbeingfurnishedbytheStateBureauofVector
ControlandtheCVMESrespectively

Asthemosquitoseasonprogresseditbecameevidentthat
duetosomeunknownfactorsbreedingwasverylowinthe
taggingareawherelarvaewerepreviouslyavailableingreat
abundanceandthatitwouldbenecessaryforthedistrictento
mologisttospendallofhistimeinlocatinglarvaefortheradio
activetaggingandinfielddirectionoftheprojectAsaresult
theconsiderationofusingRhodamineBasasupplementary
taggingagentwasdroppedandthefurtherinvestigationsonthe
extendedflightpatternwhichwouldhavenecessarilycon
sumedaconsiderableamountoftimeunfortunatelycametoa
standstill

Intheradioactivetaggingitwasoriginallyplannedtouse
twoflattanksof50gallonscapacityeachusedinasimilar
projectatTurlockin1950andspeciallypreparedgroundpools
having150gallonscapacitytocontaintheradioactivesolutions
Howeverpermissionfortheuseofgroundpoolswasdeniedby
theAtomicEnergyCommissionso3additionalwaterproof
plywoodtanksof100gallonscapacityeachwereprovidedby
theBureauofVectorControl

Itwasproposedthattworeleasesbemadefromthesetanks
byintroducingAedeslarvaeintothewatercontainingradio
activematerialThelarvaewouldthenmetabolizethisradio

activematerialandtheresultingadultscouldbesortedout
withageigercounter150microcuriesofradiophosphoricacid
to400gallonsofwaterwouldbeusedforeachrelease

Theradiophosphorusforthefirstreleasewasintroduced
intothetanksonthe16thofJulyPrevioustotheintroduction
oftheradiophosphorusthedistricthadbeeninformedthat
onlythirdinstarlarvaewouldbesuitableandthatatleasttwo
millionlarvaeshouldbeinthetanksbeforetheadditionofthe
radioactivematerialWhentoldthatwithinthelimitsoftime

andpersonnelavailableitwasverydoubtfulifthiscouldbe
accomplisheditwasagreedthat3rdand4thinstarlarvae
mightbeintroducedandthatthismightbedoneonacontinu
ingbasisratherthanattempttointroduceafullquotaoflarvae
atonetime

OntheSundayeveningbeforetheintroductionofthephos
phorustheDistrictEntomologistMrHusbandsofthe
CVMESandDrScudderoftheBureauofVectorControl
metinBakersfieldandsetuprulesforconductingtheinstalla
tionAtthistimeitwasdecidedontherecommendationof
MrHusbandsthatonlytheabovethreepersonswouldbeau
thorizedtoentertheenclosureItwaslaterdecidedthatMiss

Rosaytheentomologisttechnicianassignedwouldbesoau
thorizedinemergencycasesshouldtheyarise

DuringthemorningandearlyafternoonofJuly16thacon
siderablenumberof3rdand4thinstarlarvaewhichhadbeen
previouslylocatedwereputinthetanksThecarbringingthe
radioactivematerialarrivedabout430pmandthiswas
introducedtothetanksbyachemistfromtheStateHealth
Department

Thenextmorningitwasquiteapparentthatatsometime
duringthefillingofthetanksorplacinglarvaeinthematoxic
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contaminationofsomekindhadoccurredAllofthethirdand

mostofthefourthinstarlarvaeweredeadTheadultsemerg
ingfromthosethatlivedweremonitoredwiththegeiger
counteranditwasdeterminedthattheywerewellmarked
andso4thinstarlarvaewouldbesatisfactoryforintroduction
intothetanksItwasfeltbyallconcernedthatthecontamina
tioninthetankswasatransitorythingwhichwouldclear
itselfupintimeandallowforanotherattemptatalaterdate
Thedistrictentomologistwasmaderesponsiblefordailyin
spectionandcareofthetanksandfordeterminingwhenthe
toxicityhadbeenreducedtosuchanextentthattheywould
againbeusable

OnJuly26theDistrictManagerandtheEntomologistmet
withMrRFPetersChiefoftheBureauofVectorControl
MrHusbandsoftheCVMESandDrScudderandMr
Mulherntodiscussfurtherplansfortheproject

Atthismeetingitwasagreedthatthedistrictwouldassume
overallplanningandoperationsresponsibilitytheBureauof
VectorControlandCVMESbeingresponsibleonlyfor
technicalserviceandadviceinconnectionwiththehandling
oftheradioactivematerialandthatDrScudderwouldbe
stationedinBakersfieldduringthetimethatthetankswould
beinactiveuseHoweverDrScudderbecameillshortlyafter
thesecondintroductionofradioisotopesothisphasealsobe
cametheresponsibilityofthedistrictentomologistItwasfur
theragreedthatotherdistrictsthroughtheCaliforniaMos
quitoControlAssociationshouldbeaskedtoloanpersonnel
toaidincollectingoflarvaeforthetanksandofadultsfor
recoveryoftaggedspecimensTheBVCalsoagreedtofur
nishwhatmentheycouldandaswereneededforthiswork

Duringthisperiodthedistrictentomologistagainrevived
theideaofdirecttaggingofadultsbutwiththethoughtin
mindofusinganeasilyindentifiedwatersolublematerialThus
therecoveredadultscouldbesimplyrinsedinwaterseveral
atatimeandthewaterrinsingscheckedDrMetcalfofthe
CitrusExperimentStationsuggestedtheuseofflourascienedye
andultravioletlightChecksbytheentomologistshowedthat
thisdyewasdetectableunderultravioletlightinstrengthsas
lowasonepartpermillioninwaterFieldtestsshowedthat
75ofadultsinasprayedfieldcouldbereadilydetectedby
theuseofwaterrinsingsEventhoughthismethodwasmuch
simplerthantheothersdiscussedandwouldallowforpos
sibletaggingofmanymoreadultsitwasfeltthatconsiderable
preliminaryworkshouldyetbedonebeforeitcouldbeused
withconfidenceandthatitshouldbelaidasideforthepresent

OnAugust20thMrHusbandsandthedistrictentomolo
gistcleanedoutthetankstransferredtheremaininghotma
terialto10gallonmilkcanstobehelduntilbrokendownand
preparedthemforthesecondintroductionofradioactivema
terial

Thesecondchargeofradioactivephosphoruswasputin
thetanksonThursdayAug23rdForthethreedayspreced
ingwiththeaidofmenloanedfromotherdistrictsthedistrict
entomologisthadcompletedpreparationofthetanksanda
largenumberoflarvaehadbeenputinthem

WiththeexceptionofthesuddenseriousillnessofDrScud
derandtransferofhisresponsibilitiestotheentomologistthe
programwentsmoothlyuntilitwasclosedonthe29thofSep
temberPersonnelwereonloanfromotherdistrictsandthe
BureauofVectorControlwereonhandatalltimestoaidin
allphasesofthework

Collectionsofadultsinattempttorecovermarkedspecimens
weremadebothbyhandandlighttrap49lighttrapswere
operatedinthereleaseareaseemapbyavectorcontroloffi
ceronloan29lighttrapsinurbanBakersfieldandthehill
areawereoperatedbydistrictpersonnel



Inadditionbodycollectionsweremadebypersonnelon
loanin4locationstothenorthandoneontheTehachapi
Highwaybyallmembersofthetowncrewandbytheforeman
ofAreaBtothewestoftheurbanarea

Althoughthousandsofmosquitoadultswerecollectedand
probablyatleast2to5millionreleasedfromthemarkingtanks
only21recoveriesfromatotalof45markedmosquitoeswere
madeThesewereallmadeinlighttrapsinthevalleyareas
Therecoveriesfarthestdistantfromthereleasepointwere
atdistancesof7milesnorthwestand7milessouthwestSee

mapandchart
Consideringtheverylargenumbersofmosquitoestakenin

thetrapsinthevalleyareatorecoverthesefewmosquitoesit
mustbethattremendousnumbersofmosquitoesareinthearea
understudyItisalsonotsurprisingthatnorecoverieswere
madeintheBakersfieldareasincethenumberstakenwere

quitesmallrelativetothenormalpopulationoftheuncon
trolledvallyareaandthenumbersofrecoveriesthere

Noinformationwasturnedupduringtheseasontoalter
previousthoughtsonthebasicflightpatternoritsoriginarea
Ideasastosizeofthebasicoriginareawereenlargedhowever
asaresultoftheworkdoneinsearchingforlarvaetobeused
inthetanksVeryheavybreedingareaswerefoundsomeuncon
trolledintheDelanoDistrictandintheuncontrolledareas
northintoKingsCounty

Itwouldseeminthelightofthisworkthattoprovethe
flightpatternasitisnowseenasimplemethodoftaggingmust
beusedwhichisapplicabletothemarkingsoftheadultsdi
rectlyinemergingswarmswhichwouldgiveamaximum
numberofmarkedspecimensfortheleasteffortandthatit
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shouldbedoneonanareabasisinanuncontrolledorsemi

controlledareawherethepopulationishighenoughtobea
potentialsource

Bodycountstationswereagainsetupthisyeartocheck
onthepresenceandnumberofAedespresentintheflightarea
andtocorrelatetheirpresencewithotherfactorsThefirst
flightinMaywasnotofthetypicalpatternandappearedto
comefromfloodwatersinPosoCreekTherewere15apparent
flightsfollowingtheestablishedpatternduringtheseasonand
theflightsduringAugustandSeptemberwereconsiderably
heavierthananyencounteredduring1951Thismaybedue
toexpandedagriculturalacreageespeciallyintheareato
thenorthandwestofWascowhereitseemsthateveryfarmer
hassomedeserttorunhistailwateronAlsoinlateAugust
andSeptemberthebreedinginthisareawhichhadbeenquite
slowforsomereasontookanupswingtoitsnormalvolume

DuringthesecondflightinJunetheentomologistchecked
outsideofthealreadyknownareasofflightpresencetofurther
defineordelimittheareaaffectedbythemovementAedes
mosquitoeswerefoundinfairnumbersatWoodytothenorth
eastandKeenetotheeastandinsmallnumbersasfarasHobo

HotSpringsinKernCanyonLighttrapswereoperatedthrough
themonthsofJulyAugustandSeptemberatWoodyandKeene
andthepresenceofAedesadultsatthesepointswasdefinitely
tiedintotheflightpatternFurtherworkalongthislineofin
vestigationhadtobedroppedinfavorofthetaggingproject

Theearlyflightsthisyearweresomewhaterraticinappear
anceintheBakersfieldareabutbecamemoredefinitelaterin

theseasonTheycontinuetoconformtothemeteorological
patternasestablishedlastyear
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SUMMARYOFCAPTUREDPOSITIVEMOSQUITOES

1951FlightStudyKernCounty

Trap Distance Dateof Counts
No Location fromRP Capture Species Sex permin
117 CentralValleyHighway 7 mi Sept12 Aedesnigromaculis F 150

andElmoHighway
131 1miEofWascoAve 7 mi Sept10 Aedesdorsalis F 11000

14miNofKimberlina
135 WildwoodAve14miN 114mi Sept3 Anigromaculis F 600

ofHighway466 Anigromaculis F 3000

Sept5 Adorsalis F 5500

TOTAL45CAPTURES

Sept10 Anigromaculis F 400

Anigromaculis F 550
Adorsalis M 750
Adorsalis F 14000

Sept12 Adorsalis F 7000
Sept19 Adorsalis F 1700

Adorsalis F 5000

Sept26 Adorsalis M 1350
136 WildwoodAve114miles 2 mi Sept15 Adorsalis F 10000

NofHighway466
Sept26 Adorsalis M 3500

Adorsalis M 5500
140 McKibbenandMcCombsRds 3 mi Sept17 Anigromaculis F 160

Anigromaculis F 700
141 NofRPonSchofield 1 mi Sept3 Adorsalis F 70

Anigromaculis F 160

Anigromaculis F 4500
Sept5 Anigromaculis F 1100

Adorsalis M 3000
Adorsalis F 9000

Sept7 Anigromaculis F 1500
Sept10 Anigromaculis F 250

Anigromaculis F 600

Anigromaculis F 2000
Sept11 Adorsalis F 12000
Sept17 Anigromaculis F 400

Anigromaculis F 450

Anigromaculis F 500

Anigromaculis F 500

Anigromaculis F 700

Sept19 Anigromaculis F 200
Adorsalis F 4000

Sept22 Adorsalis F 450
Adorsalis F 1100

Sept25 Adorsalis F 7000
142 Schofield3miNofRP 3 mi Sept21 Anigromaculis F 200

Anigromaculis F 350

Adorsalis F 1700
Adorsalis F 1800
Adorsalis F 2000
Adorsalis F 7000
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MrWashburnThenextreportonInsecticideInvestigations
carriedonincooperationwiththeKernMosquitoAbatement
Districtalsowillnotbepresentedorallybutwillbepresented
intheProceedingsIthasbeenmimeographedandcopieswere
senttoallmemberagencies

PROGRESSREPORT

CMCAOPERATIONALINVESTIGATIONSPROJECT
INSECTICIDEINVESTIGATIONS

ByLEWISWISAAK

INTRODUCTION

ThisreportisasummationoftheCMCAworkdoneonthe
toxicologicalprojectwhichisbeingcarriedonunderthesuper
visionoftheKernMADYouwillnoticethatmostofthe

workcompletedthissummerhasbeendoneonCulexlarvae
ratherthanAedesThetworeasonsforthispreferenceare1
MrGjullininhisresistancestudiesintheSanJoaquinValley
duringthesummerof1951concentratedonAedes2The
seeminglysuddenupshotofextremeresistanceencountered
withCulexlarvaeatthevariousDuckClubsintheKernMAD

Thisresistancetothechlorinateshasreachedproportionsfar
beyondallpreviousestimationsTheprojectthereforehasbeen
primarilyconcernedwithdefendingagainstthistypeofre
sistancesinceitposesapotentialmenacetoalldistrictsinvolved
inchemicalcontrolofmosquitoes

Thereportbeginswithworkcompletedduringtheearly
monthsof1951andthenchronologicallyfollowsthroughthe
seasonuptothepresenttime

LARORATORYSCREENINGPROGRAMUSINGCOLONIZED

CULEXQUINQUEFASCIATUS

LarvicidalscreeningutilizingthecolonizedCulexquinque
fasciatuswascontinuedthroughouttheearlysummermonths
Mostoftheinsecticidesonhandinthetechnicalgradehavenow
beenscreenedThetotalnumberistwelveOfthesethemost
effectivewasEPNfollowedbyparathionaldrincolloidal
aldrinheptachlordieldrinchlordanDDDDDTQ137
lindaneandtoxapheneinthatorderResultsoftheexperiments
arelistedinTable1Exceptforcolloidalaldrinalllarvicides
werescreenedutilizinganacetonesuspensionAftertheearly
trialswerecompleteditseemedadvisabletoreducetherange
betweendilutionsforamoreaccurateestimationoftheLD50

Theselaterexperimentsthereforehaveamorecompleterange
ofdilutions

Eachlarvicidescreenedwasruninatleast6replicatesin
volvingatotalof120larvaeperseries

NotestsonfieldcaughtCulexquinquifasciatusfromKern
havebeencompletedOnetestwasrunatFresnofromlarvae
takenattheSangerSewerFarmSinceonlyoneduplication
wascompeltedthereisntsufficientevidenceforanaccurate
estimationoftherangeoftoxicityIndicationswerehowever
thatthisgroupwasapproximatelytwiceasresistanttothe
chlorinatesasthelaboraoryrearedlarvae

FIELDAPPLICATIONSOFCOLLOIDALCOMPOUNDS

WorkdoneinotherpartsofthecountryMosquitoNews
Sept1951haveratherconclusivelyprovedthatcolloidal
larvicidesaresuperiorasresidualstotheemulsionsincertain
typesofpermanentwaterholesPreliminaryexperimentshave
beencompletedintheKerndistrictwhichfurthersubstantiate
theworkalreadydoneOnJune7threewaterholeswere
selectedforapplyingcolloidalaldrinat075lbsperacreUn
fortunatelytwooftheholesweredrywithintwoweeksbut
theotherhelditswaterlevelthroughoutthesummermonths
Samplesofthewaterfromthispondwerebroughtintothe
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labeachweekforabioassayusingeggraftstoseeifthefirst
instarswouldsurviveAtthesametimefourthinstarlab
rearedCulexquinquefasciatuswerealsointroducedintothe
waterFor52daysall1stinstarswerekilledwithin24hrs
afterhatchingandabout50ofthefourthsLaboratorytest
ingwasdiscontinuedafterthistimebutfieldobservationswere
madeeachweekthereafterInthe11thweek73daysafter
application2ndinstarlarvaewereseenbyafieldinspector
whounfortunatlysprayedthewaterwithtoxaphene

OilFieldWasteWaterApplicationsAnoilfieldwaste
waterholewastreatedwithcolloidalaldrinat5lbanacre

Althoughthewaterwasheavilypollutedwithresiduefromoil
refinementlarvalbreedingwasexceedinglyheavyTheday
aftertreatmentafew4thstageandthepupaewerestillalive
sotheareahadtobeoiledAfterthisoiltreatmentthesump
wasclearoflarvaeforacoupleofweekseventhoughother
sumpsintheareacontinuedtobreedlarvaeadayorsoafter
initialkillbyoil

Colloidalchlordanat2lbstotheacrewasappliedtothe
sametypeofwaterPH8inanotherlocationNolarvae
wereobservedfortwoweekseventhougheggraftswerecon
stantlydepositedunderthefoliagealongthebanksAftera
twoweekperiodactivebreedingwasagainobservedandcol
loidalchlordanwasappliedoncemoreat20lbsperacre
Twoweekslaterthewaterwasstillfreeoflarvaeexceptfor
onecornerwherethewaterwasflowingintothesumpThis
smallcornerwastreatedwithanadidtional2aouncesactual
ofchlordanTwoweekslaterlarvaewereseenagaininthe
sumpsofurtherinvestigationsusinglarvicidesonoilfield
wastewaterwerediscontinued

Thecolloidalcompoundsalthoughmorepermanentthan
dieseloilsonthesewastesumpsstillarenottheanswerto
thisparticularproblemItmaybetheorizedthatthelarvicidal
particlesaresomehowbondedbyminutedropletsofcrudeoil
dispersedthroughoutthewastewatersystemandareheld
harmlesslywiththedropletseventhoughtheymaypassthrough
thedigestivesystemofthelarvaeOrtheparticlesmaybe
dissolvedbyoildropswhicharetoolargeforthelarvaeto
ingestIneithereventthelarvaeareseeminglywellprotected
againstthelarvicideOveraperiodoftimemoreandmoreof
thelarvicideisremovedfromthewatersuspensionthrough
thisexchangeandheldharmlesslybythewasteoilsothatthe
probabilityoflarvaemakingcontactwiththefreetoxicant
particlesbecomesincreasinglynegativeandthepopulation
soonbuildsuptoitsnormallevelMoreeffortshouldcertainly
bemadetoclearupthisproblemaswellastothewinery
wastessewerfarmscannerysumpsetc

FIELDAPPLICATIONSOFEMULSIFIABLEHEPTACHLOR

ANDCOLLOIDALALDRIN

BecausecertainpermanentpasturesintheBakersfieldarea
havedefinitelyshownresistancetothelarvicidesnowbeing
usdDDTandToxaphenetwoofthemorepromisinglarvi
cidestestedinthelaboratorywereappliedtodetermineat
whatratetheymightbeusedinthefieldIrrigationchecks
measuredat1AacreplotswerechosenAGagepowerpump
wasusedtoapplythesprayAedeslarvae3rdand4thinstar
wererelativelyheavy1015perdipoverextendedareas
Heptachlorwasappliedat031lbs ounceperacre0625
lbs1ounceperacreand124lbs2ouncesperacreOne
plotwasleftunsprayedasacheckInallplotssprayedmor
talitywas100inopenwaterbutbycarefulexamination
coveringeverysquareyardofthesprayedareaseveralisolated
potholesinallplotswerefoundinwhichnokillwasapparent
Theseholeswereprettywellprotectedwithvegetationanditis
likelythatfailuretokillwasduetosublethaldosageresulting
fromincompletecoverageratherthanfailureofthelarvicide



itselfItisverylikelythatsmallholeslikethesearethebirth
placesofdevelopingresistanceFurthertestsshouldprovethis
pointonewayortheotherAnotherareawith3rdand4th
instarAedeslarvaeat3040perdipwassprayedusingcolloidal
AldrinandemulsifiableHeptachlorThispermanentpasture
waslocatedwithin4milesofurbanBakersfieldsoitseemed
advisabletostartatamaximumrateandworkwithmore

dilutesolutionsatgreaterdistancesfromgreaterBakersfield
Heptachlorwasappliedat125lbsperacreusingaspray
gunColloidalAldrinwassprayedonat188lbsperacre
usingboomsAta24hourchecktheHeptachlorplotindicated
a99pluskillalthoughitisdoubtfulifthosefewseenalive
livedtopupateThecolloidalAldrinusingtheboomsgavean
absolute100killUnfortunatelythecheckplotdriedup
beforethe24hourreadingThesetestsindicatethatbothcom
poundshaveapotentialusageinAedescontrolFurtherfield
trialswillbeadministeredattheonsetofnextyearsbreeding
seasonformoreexactinformation

AEDESSCREENINGATFRESNOFIELDSTATION

TheFresnoFieldStationwasquiteideallylocatedforscreen
ingpurposessinceitlieswithineasyrangeofthreeabatement
districtsandisalsorelativelyclosetoanunexposedstrain
ofAedesnigromaculisThevalueofthisunsprayedarealies
initsuseindetermininghowfaralongresistancehasdeveloped
withinthebordersofthevariousabatementdistrictsThis

methodofanalysismaynotgiveusabsoluteproofofhowfar
resistancehasadvancedsinceothervariablefactorsmustbe
takenintoconsiderationbutsincenorecordswiththisin
formationfrompastyearsisavailableitistheonlywaywe
areabletoevaluatehowfarprogressiveresistanceisestablished
inagivenlocality

FortheseFresnoexperiments10replicatesinvolvingatotal
of200larvaeperdilutionwasusedResultsarelistedin
Table2

WootensDairyisprobablynottootypicaloftheConsoli
datedareaasawholebutitwaschosenbecauseitiseasily
accessiblefromtheFieldStationandbecausebreedingthere
wasexcessiveThebreedingwasmostprobablyduetothefact
thatthedistricthadsomeoperatortroubleinthatparticular
areaandcontrolthereforewasnotaseffectiveasitisinthe

districtingeneralItisbelievedthatgreaterresistancecould
havebeenfoundinotherpartsofthedistrictifthelarvaehad
beenavailableatthatparticulartimeItisofinteresttonote
thatalthoughneitherofthechlorinatesQ137norLindane
hasbeenusedinthatpasturethelarvaewereasrelativelyre
sistanttothemastoDDTandToxapheneTherelativelysmall
differenceshowntoAldrinandHeptachlorbetweenthetwo
areasprobablyshouldnotbeconsideredasrecogniziblere
sistance

Someresistanceworkwasdoneonseveralotherlocationsin

theConsolidateddistrictbutbecauseofinsufficientreplicates
orcopiouspupationtheresultsdonotwarrantseriouscon
sideration

TheworkdonewiththeCulexquinquefasciatuswillbeof
someuseasarecordbuttheworkisincompleteasnotenough
larvaewerefoundforsufficientreplicates

Earlierintheseasonplansweremadeforfurtherscreening
testsinotherpartsofthestatebutduetotheextremeresistance
oflarvaeattheKernDuckClubsfurthertrialsinotherdis
trictswereindefinitelypostponedItwasthegeneralfeeling
thatfurtherinvestigationsofresistancedevelopmentswas
paramountandthatmoreconcreteevidencecouldbeaccumu
latedinoneplaceratherthanasmatteringofincompletetrials
fromseverallocalities
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CULEXRESISTANCEATKERNDUCKCLUBS

InJulyandearlyAugustofthisseasontherewasevidenceof
seriousresistanceinanareaofunimprovedpasturenearthe
GreenfieldregionAsmallpercentageofallstagesofCulex
tarsalisseemedcompletelyunaffectedafterthewaterhadbeen
sprayedonsuccessiveoccasionswiththethreelarvicidesDDT
ToxapheneandAldrinatstandardratesofapplicationLarvae
werecomparativelyscarcebutenoughwerecollectedtoprove
throughlaboratoryanalysisthattheywerequiteresistantas
theLD50usingDDTranatapproximately12million
whereastheLD50onnonexposedCulextarsalislarvaeruns
intheneighborhoodof160millionTheareadriedupa
weeklatersonofurtherworkcouldbedonewiththisstrain

Testswillbemadeatthefirstfloodingthisnextseasonhow
everwhichshouldgiveusafairlydefiniteanswerastowhat
degreeofresistanceifanyiscarriedoverfromseasonto
season

Anothergroupoflarvaeprovingresistancewasfromaduck
clubwhichwasutilizedforpasturingcattleduringthesummer
monthsBecauseoftheunlevelnatureoftheclubandunusual

irrigationpracticeswaterhadbeenstandingoverextended
areasfromoneirrigationtothenextInsomeinstancesitstood
allsummerThisparticularclubhadbeensprayedwithtoxa
pheneandagainwithAldrinAlargepercentageoftheCulex
tarsalislarvaewerekilledbytheseapplicationsbutmanyre
mainedunaffectedAcollectionofthesefewwasbroughtback
intothelaboratoryfortestingwithAldrinbutbecauseoftheir
scarcityarangeofonlyfourdilutionscouldbetestedAta
strengthof125million04ppmnoneofthelarvaewere
killedwhereas100killisgenerallyrealizedusingAldrinat
1250million004ppmonanunexposedstrainofCulex
tarsalisWhilethedilutionrangecouldnotbeextendedfar
enoughtogiveustheLD50itdoesprovethatresistanceis
firmlyestablishedinthatlocalityandthatthefoundationhas
beenlaidforafuturehighlyresistantcultureofmosquitoes
ThisparticulartestingwascompletedinthelatterpartofJuly

Astheseasonprogressedmoreoperatorsbecameconsciousof
resistanceintheDuckClubsintheirparticularareasasthe
chlorinatesinuseDDTandToxaphenecontinuinglyfailedto
giveresultsattheusualratesofapplication

ThescreeningprogrambytheauthorwasbeguninFresno
atthistimebutMrGjullinofUSDAcompletedsomevery
interestingexperimentsusingthissamegroupoflarvaeAfter
hisdeparturefromtheKerndistrictparallelinvestigations
werecontinuedtodeterminewhetherresistancecontinuedto

increasewiththeseason

AtthetimeofhisinvestigationsinAugustMrGjullinfound
thatinoneDuckClubWaresDDTresistanceamounted
to10timesThisdeterminationwasmadeaftertheclubhad

beentreatedwithToxapheneat3lbsperacreonAugust15
andonAugust29with10lbperacreofDDTTheToxaphene
hadbeenappliedforAedeslarvaeResultswere100 The

DDTwasusedforCulextarsalislarvaeresultsbeing95kill
ofallstagespresentDuringthenextweekDDTwasagain
appliedat10lbsperacreThistimeresultswerenegativeThe
sameareawasthensprayedwith112lbsperacreofDieldrin
butnoappreciablekillcouldbenotedevenatthisexcessive
dosageAftertheseapplicationstheresistanceasdetermined
bythislaboratoryhadjumpedto105timesforDDTand100
timesforDieldrinonanLD50basisTEPPwasthentriedin

thelaboratorystartingatadosageof150mil02ppmbutit
evidentlyhydrolizestooquicklyinwatertobeeffectiveasit
failedtokillatanyofthedilutionstried

Subsequentfloodingsofthispondrenderedcollectingim
practicableandallfurtherscreeningoflarvaefromthatclub
hadtobediscontinuedHowevertherewereseveralother
DuckClubsinthevicnitywhichwerealsoputtingoffresistant



Culexandsothesametypeofworkwascontinuedwithlarvae
fromsomeoftheseotherponds

Thisnextgroupoflarvaeweretakenfromarancharea
knownasKlipsteinsDuckClubResultsofanexperimentusing
DDTarelistedbelow

4THINSTAR

1100000 or 10 ppm

1250000 4 ppm

1500000 2 ppm

1666000 15ppm
11mil 10ppm
15mil 2ppm
110mil 1ppm
125mil 04ppm
133mil 03ppm
150mil 02ppm

CULEXTARSALISLARVAE

LD50 1 million

90mortality
80
95
80
78
78
59
45
27
5

Thesignificanceofthisexperimentisindicatedbythefact
thatwhilethereisnotagreatdealofdifferenceinmortality
betweenthedilutions1100000and15millionthedifference
indilutionis50timesEvidentlythisnegativedifferenceover
awiderangeofdilutionsmeansthat1020percentofthe
larvaeareextremelyresistantwhilethegreaterfractionof
themarestillmoderatelysusceptibleInshortasyourrateof
applicationisincreasedforahigherlethaldosagesopropor
tunatelydoesyourrateofresistanceincreaseForexample
theforegoinglistingshowstheLD50withDDTis117mil
lionaresistance312timestothePosoornonexposedstrain
whiletheLD90incomparisontothePosostrainrunsinthe
neighborhoodof100timesandtheLD100wouldbeeven
greaterthanthatalthoughtheexactfiguresarenotknownIn
aninstancesuchasthistheLD50paradoxicallycoversup
thesmallpercentageofhighlyresistantlarvaeInastrain
showingthisdegreeofresistanceitappearsnearlyimpossible
tokilleverylastlarvaewiththechlorinatesifoneintendsto
operatewithinafeasibleeconomicprogramAndyetkilling
ofthatlastsmallpercentagethatperhapshasbeentoooften
consciouslyoverlookedloomsasamoreimportantmustallthe
timeasthissmallpercentageconsciouslyoverlookedmayvery
probablybethebirthplacefordevelopmentofaveryhighly
resistantpopulation

LABORATORYSCREENINGOFNEWINSECTICIDESON
RESISTANTLARVAE

Tocopewiththeforementionedresistanceanumberofnew
insecticideshavebeentestedinthelaboratoryandfieldSome
showexcellentpromisewhileothersshownoimprovement
overthemorecommonlarvicidesnowinuse

RecentexperimentshaveprovedDilantobeasuperiorcom
poundincombatingresistanthousefliesAsamplewasob
tainedforscreeningonresistantmosquitoesresultsaretabu
latedintable4Thecostofthiscompound480perpound
makesitsuseprohibitiveforallpracticalpurposesattherateof
applicationnecessaryforabsolutecontrol

Metacideprovedquiteeffectiveinthelaboratorytestscom
pletedHoweverCulextarsalislarvaebroughtinfromresistant
pondsprovedtobe312timesmoredifficulttokillthannon
resistantCulexlarvaeofthesamespeciesThisdifferencemight
beattributedtooneoftwothingsmerelyanaturaldifference
insusceptibilityofthelarvaeoranactualcarryoverofchemi
calresistance

Anothernewphosphate4049wasscreenedbutprovedto
berelativelyineffectiveincomparisontootherphosphatesThe
LD50isapproximately2thatofDDTonanonexposed
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strainbuttheLD100showsittobeslightlysuperiorAcom
parisontoDDTisgiveninTable3

OnesynergistK3926wastriedwithDDTpartforpartby
weightThecombinationwasnoteffectiveonhighlyresistant
larvaeinthelaboratoryFieldtrailswiththiscompoundare
giveninalaterparagraph

AnotherphosphateEPNhasbeenthoroughlyscreenedand
hasproveditselftobethemosteffectivecompoundyetin
vestigatedevensuperiortoparathionItprettywelltellsits
ownstorybycomparisonwithotherlarvicidesasshownin
table4

FIELDTESTINGCOMPLETED

Whilelaboratoryscreeningisthefirststeptorealization
ofaneffectivelarvicideitisthefieldtrailswhichactuallygive
usthefinalanswerastohowgoodaninsecticideisAvery
briefaccountofthemorepromisinglarvicidesastriedinthe
fieldisgivenbelow

AllfieldtestingcompletedwasdoneonCulextarsalislarvae
atthevariousDuckClubswhereprogressiveresistanceismost
firmlyestablished

InlaboratoryscreeningDilanappearedtobeinthecategory
ofDDTonnonresistantlarvaesoitwasappliedinthefield
asanemulsionagainstresistantlarvaeatthesamepoundage
peracreasDDTisgenerallyused2and4lbsperacreWater
temperaturewas64FAtthe24hourchecklarvaewere
foundinbothplotsThe4lbperacrekilledapproximately
50ofthelarvaebutthe2lbperacreprovedabsolutely
ineffective

Metacidewasappliedtothegrassyedgesofanotherpond
at15lbsperacreAta48hourchecknoneofthelarvaeap
pearedaffectedOneweeklaterhowevertherewerenolarvae
orpupaepresentWatertemperaturewas64F

Parathionwasappliedatthesamepoundageperacreas
Metacide15lbsperacreLarvalmortalitywas100 How

eveeruntiltheextremeoperatorhazardofthiscompoundis
eliminateditsusecertainlycannotberecommended

DDTplusK3926asynergistwasappliedusingacombina
tionofonepoundofeachperacreAtthe24hourcheckap
proximately10werestillaliveandappearedhealthyOther
synergistswilleventuallybetriedbutjudgingfromworkthus
farcompletedwedonotanticipatethemasbeingtheanswer
totheproblemoflarvalresistance

EPNhasprovedtobethemosteffectivecompoundyet
screenedbothinlaboratoryexperimentsandfieldapplications
ThefirsttrialwasconductedinthesameareaastheParathion
MetacideandDilanItwasappliedat1lbperacreresults
were100 Afterthisinitialtrialbyjeepitwassprayedonby
planeat105and025lbsperacreInalltrialslarvalmor
talitywas100 Watertemperaturewas56FThepilotre
peatedthe025lbperacreapplicationseveraldayslateron
anotherDuckClubresultswereagain100 Aftereachap
plicationmanyadultswereseendeadonthewatersurface

TotestEPNfurtheritwasappliedbyajeeppowerpump
ontheWascosewerfarmwhereCulexquinquifasciatuswere
extremelyheavy500plusperdipAppliedat1Ibperacre
thecompoundagainkilledallthelarvaeandsomepupaewere
seendeadonthebottom

ToxicologicalresearchavailableindicatesthatEPNismod
eratelytoohighlytoxictowarmbloodedanimalsandshould
certainlybehandledwiththeprescribedprecautionsAsacon
tactpoisonitismuchmoretoxicthanDDTbutabout13
astoxicasParathionOrally510timesmoretoxicthanDDT
but38timeslesstoxicthanParathionaccordingtoMetcalf
PreliminaryfindingsbyEIDuPontDeNemoursandCo
showsitsdangerrelativetochronictoxicitytoberatherfavor
ableAsinformationbecomesavailableitappearsthatthe
useofEPNasalarvicideat05to1lbsperacreisapo



tentiallypromisinglarvicideWehavebeenadvisedthatno
trialsusingEPNshouldbeundertakenuntilsuchtimethe
testingprojectincooperationwiththemanufacturerhasbeen
abletomorecompletelyevaluatethismaterial

WINTERSCREENINGPROGRAM

Preparationsarebeingmadeforacontinuedscreeningpro
gramduringthewintermonthsManylarvicideshaveyettobe
screenedassamplescontinuetocomeinStaufferChemical
Companyalonehassubmitted33samplesandothercompanies
havepromisedtosendtheircompoundstheaccentbeingon
materialsotherthantheChlorinatesForsomedistrictsthe
ideaofgettingawayfromthechlorinatesmayseemtobea
littleprematureastheoperatorsstillexperiencegoodresults
withDDTHoweverforanumberofthedistrictswherein
tensivelarvicidinghasbeenpracticedforthepast5or6years
thechlorinatesappeartohaveruntheirdistanceasaneffective
meansofcontrolespeciallyontheCulexlarvae

FortunatelythecolonyofCulexquinquefasciatusisflourish
ingandwewillcontinuetouseitasthebasisofcomparison
forallcompoundsscreened

SUMMARYANDCONCLUSIONS

1Twelvelarvicideshavenowbeenscreenedusingcolonized
CulexquinqiufasciatusOfthesetestedEPNwasthemostef
fectivefollowedbyParathionAldrinColloidalAldrinHep
tachlorDieldrinDDDDDTQ137ChlordanLindaneand
Toxapheneinthatorder

2FieldtestingofCollodialcompoundshaveprovedthem
tobesuperiortotheemulsionsasaresiduallarvicideinper
manentpondsOnefreshwaterpondtreatedat075lbsper
acreColloidalAldrinwaskeptfreeoflarvaefor73daysdur
ingthewarmestsummermonthsJuneSeptemberInhighly
pollutedwaterhoweverthesecompoundsappeartobeof
littlevalueasaresiduallarvicide

3ScreeningcompletedattheFresnoFieldStationconsisted
mostlyofobtainingbasicinformationonAedesnigromaculis
larvaefromanunsprayedareaInsecticidesscreenedwere
DDTToxapheneQ137LindaneAldrinandHeptachlorIn

LARVICIDE

1 1

211mil
EPN

PARATHION

ALDRIN

COLLOIDALALDRIN

HEPTACHLOR

DIELDRIN

DDD

DDT

Q137
CHLORDAN

LINDANE

TOXAPHENE 100
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additiontotheunsprayedarealarvaewerecollectedfrom
onefieldinsidetheConsolidateddistrictItwasofinterestto
notethatwhileneitherQ137norLindanehadeverbeen
sprayedonthatfieldthelarvaewereasrelativelyresistantto
thesechlorinatesastotheDDTandToxaphenethetwolarvi
cideswhichhadbeenusedinthatareafrequently

4Preliminaryscreeningwascompletedwithlarvaecollected
fromvariousDuckClubsintheKernareawhichhadpre
viouslyprovedtoberesistanttothechlorinatesasappliedby
regularfieldapplicationsAsindicatedbyTable2Wares
DuckClubrevealsbyfarthegreatestdegreeofresistance
Thisextremeresistanceasdeterminedbylaboratoryanalysis
andfieldobservationmightbeexplainedbythefactthatex
cessiveamountsofvariouschlorinateswereappliedtoanal
readyresistantstrainoflarvaethuskillingoffallthemoder
atelyresistantandnonresistantindividualsleavingaresidueof
highlyresistantmosquitoesItwasthisremaininggroupwhich
wasbroughtbacktothelaboratoryforscreeningrunningthe
degreeofresistanceintostaggeringproportionsWhenitwas
evidentthatapplicationofthechlorinateswasofnoavail
sprayingoftheseresistantpondswasdiscontinued

AtthetimethattheKlipsteinClubwasscreenedforre
sistanceapplicationsoflarvicideshadbeendiscontinuedfor
severalweekspreviouslygivingthelessresistantgroupachance
tobuildupAndwhiletimecontinuedtheresistancewasquite
moderateAsaresulttheLD50fromKlipsteinsparadoxically
coverupthecomparativelysmallpercentageofhighlyresistant
larvaewhichexistsaspartofthepopulationThiscanbestbe
illustratedbyglancingatthelistingwhichshowsthat1020
ofthelarvaeareextremelyresistantwhiletheremaininggroup
showsonlymoderateresistance

5WhileEPNhasproventobethemosteffectiveinsecticide
sofarusedandtesteditshouldnotbeusedinanymanner
withoutclosecooperationofthemanufacturerandregulatory
officials

6Screeningwillbecontinuedthroughoutthewintermonths
utilizingthecolonizedCulexManylarvicideshaveyettobe
screenedwithemphasisoncompoundsotherthanthechlori
nates

TABLE1ToxicityRangeandLD50ofVariousInsecticidesAgainstColonizedCulexquinquefasciatusSayLarvae4th
Instar
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mil
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ThefirstrowoffiguresinTable1representsthenumberofpartsoflarvicideinonemillionpartsofwaterrow2thenumberof
millionpartsofwatertoonepartLarvicideThenumbersinthecolumnsbeneaththeserowsrepresentthepercentagekillatthese
dosagesThegistoftheentiresheetmaybehadbyreadingthetwocolumnsontherighthandsideofthesheetoppositethecorres
pondinglarvicideColumnAliststheLD50inppmasinrow1whileColumnBliststhenumberofmillionpartsofwaterto1part
ofinsecticidefortheLD50ThesmallerthenumberinColumnAthemoreeffectivethelarvicidewhileinColumnBthelarger
numbersrepresentthemoreeffectivecompoundsThetwocolumnsactuallytellthesamestoryinadifferentsetoffiguresColumn
BbeinginwholefiguresiseasiertocomprehendbutColumnAseemstobemoregenerallyusedTechniqueinvolvedinthescreen
ingprogramisessentiallythesameasthatgiveninapreviousreport
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TABLE2Toxicityrangesofvariousinsecticidesagainst4thinstarAedeslarvae

AedesnigromaculisLarvaeFromUnsprayedAreaJensensRanchMaderaCounty

Larvicide

104
212503 02 0125 01 0080066005 004003300300250020015 LD50

mil133150 1801100112511501200125013001333140015001666 B A

Heptachlor 100 96 72 521666mil 0015

Aldrin 93 74 65 301554 0018

Lindane 98 92 69 42 30 1370 0027

Q137 100 82 63 44 1141 0071

Toxaphene 94 52 16 11 1101 0099

DDT 100 87 60 29 162 0163

AedesnigromaculisLarvaefromConsolidatedDistrictWootensDairy
Aldrin 82 70 62 411590 0017

Heptachlor 83 65 311555 0018

Lindane 96 75 39 20 1230 0043

Q137 92 73 39 28 192 0108

Toxaphene 90 72 30 10 166 0150

DDT 79 37 25 9 134 0294

ResistanceinWootensDairyvsJensensRanch
DDT 17times

Toxaphene 16

Q137 15

Lindane 16

Heptachlor 12

Aldrin Nosignifiicantresistance

TABLE3ComparisonofDDTand4049onResistantandNonresistantCulextarsalisLarvae4thInstar

PosoStrain

ResistantStrain

PosoStrain

ResistantStrain

PosoStrain

ResistantStrain

4049LD50

LD75

DDTLD50

129mil 035 161mil 0164

15times 77times

120mil 05 1790000 127
LD75

124mil 04 133mil 03

21times 132times
111mil 09 1250000 40

15mil 2 15mil 2

15mil 2

YouwillnoticethattheLD100sareapproximatelythesamewithbothmaterialsonthePosostrainbutwhile4049holdsthat
levelreasonablywellontheresistantstrainDDTfallsdownrapidly



TABLE4NonexposedstrainofCulextarsalislarvaecomparedwithlarvaecollectedfromthreelocationswithintheKernMAD

LARVICIDE

11 2 1 04030201501 00800500400300250020015 001

211mil110151251331501661100112512001250133314001500166611bil
Aldrin 100 91 75 60 31

Dieldrin 75 60 55 41

Metacide 80 41 30 22
DDT

4049

EPN

Metacide

DDT

Toxaphene

EPN

Parathion

Dilan

4049

DDT

82 7075 53 41 0164 161
10098 7424 10 0 035 129

4thStageCulextarsalislarvaeWildwoodArea

1006460 28 5 3

1005942 35 21 1

4thStageCulextarsalislarvaeKlipsteinDuckClub
006

1166

100 90

2098 90 7869

100 8040 1

78 78 5845 29 5

WaresDuckClubExtremelyResistantStrain
10 4 2 1 2 1

EPN

Metacide

Dieldrin 100 9444 1

DDT 78 74 67 45 20 0

MrWashburnThenextprojectisastudyoftheembryo
logicaldevelopmentofAedeswhichhasbeencarriedonatthe
CollegeofthePacificwithDrJohnRArnoldincharge

DrArnoldThesubjectisquitecomplicatedbutwehave
beenmakingalotofprogressrecentlyMrJoneswillpresent
thereport

REPORTOFTHESTUDIESMADEATTHECOLLEGE

OFTHEPACIFICONEMBRYOLOGICAL

DEVELOPMENTOFAedesnigromaculis

LudlowANDOTHERFLOOD
WATERMOSQUITOES

ByGILBERTJONESANDJOHNRARNOLD
CollegeofthePacificStockton

WiththedrawingupoftheProjectProposalfortheStudy
ofAedesnigromaculisLudlowAedesdorsalisMeigenand
otherMosquitoesinRelationtoIrrigationWaterUseinthe
CentralValleyofCaliforniabyDCThurmanJrinNo
vember1949theSanJoaquinValleyMosquitoEcologyStudy
beganAttheCollegeofthePacificinStocktonCalifornia
asubprojectwasstartedunderthedirectionofJohnRArnold
AssociateProfessorofZoologywiththeactualinvestigationto
bedonebystudentsatthecollegetheparticularorientationof
thisstudybeingtheeffectofcertainenvironmentalfactorson
theembryonicdevelopmentofthosemosquitoesStocktonin
cidentallywaschoseninpartbecausecentralandsouthern
SanJoaquinCountyinwhichitliesistheonlylargearea
intheGreatValleyofCaliforniainwhichAbatementactivi
tieshavenotbeenundertakenandinwhichapopulationof
mosquitoesexistswithlittleornoinfluencebyabatementmea
suresespeciallyinsecticidalmeasuresitislikelythatthepopu
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4thStageCulextarsalisFromPosoCreek
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lationofthisareabetterrepresentsthesocallednaturalpopu
lationoftheCentralValley

TheworkhasbeenunderthejointdirectionoftheOpera
tionalResearchCommitteeoftheCaliforniaMosquitoControl
AssocitaiontheBureauofVectorControloftheStateofCali
forniatheMosquitoAbatementDistrictsofFresnoandTur
lockandtheCollegeofthePacific

During195051theworkatStocktonwascarriedonbyMr
MarionQuessenberryandMrDavidReedDuring195152
MrGilbertJonesaidedbyMrDavidRobertshascontinued
theinvestigations

Thebasicaimsofthisprojectastheyweresetdownwere
todeterminetheexactconditionschemicalbiologicaland
physicalgoverningthedevelopmentofAedesnigormaculis
Ludlowandtoinvestigatecertainfactorscausingthearrest
orcontinueddevelopmentofAedesnigromaculisBasicin
vestigationshavebeenmadeontheembryologyfromthetime
offertilizationtothetimeofhatchingSpecialattentionhas
beengiventosuchthingsasrateofgrowththeresistanceof
eggsandthephenomenaofoverwinteringeggsThefirststep
towardtherealizationoftheseaimswasanexaminationofpub
lishedstudiesonspeciesofthegenusAedesandothermos
quitoesAlthoughthefamilyCulicidaeisprobablyoneofthe
mostwidelyinvestigatedgroupsofeconomicinsectsmostof
thecompiledknowledgedealswithnaturalhistoryandgeneral
principlesofmosquitobiologyLiteratureontheembryology
oftheseparticularinsectsispracticallynonexistentJohann
senandButts1943Otherstepsofprocedurewere1the
collectionoffemalesinthefieldandinducingthemtolay
afterabloodmeal2killingandfixingtheeggslaidatdif
ferentstagesofdevelopmentandtheirsubsequentmicro
scopicalexamination3makingslidesdrawingsandphoto
graps4takingsamplesofspringandwintereggsand
comparingthesesamples5theestablishmentofastandard



seriesofembryosthathavedevelopedunderknownconditions
asfaraspossiblewithspecialregardfortemperatureThis
seriesmadeupofslidesdrawingsandphotographsistoserve
asacontrolforalltestsinvolvinginducedchangesindevelop
mentalenvironmentEmbryosatthesameageofdevelopment
raisedunderaknowndegreeofenvironmentalvariationcan
bethuscomparedtothisstandardandtheamountofvariation
ingrowthobservedEachstepinthisinvestigationsofarhas
demandedthedevelopmentoracquisitionofsomespecific
techniqueortechniquesTechniqueshadtobedevelopedfor
capturingfemalesidentifyingspeciesfeedingprovidingcon
ditionssimilartofieldconditionstoinsuresurvivaloffemales
andtoinducethemtolaysegregatingeggsofvariousages
killingfixingandpreservingtheeggsofdifferentfemalesat
differentserialagesofdevelopmentandfloodinghatching
experimentstodeterminetheviabilityofeggsThemajor
techniqueproblemscenteredaroundeffortstopreparethe
embryosbothaswholemountsandassectionedspecimens
formicroscopicalexaminationManyvariationsofstandard
techniqueshavebeentriedandtheresultshavethusfarin
dicatedthatremovingthechorionwithsodiumhypochlorite
MortensonsPurexMethodfollowedbymountingineithera
liquidmediumegglycerinoranonaqueousmediumsuch
asCanadianBalsamismosteffectiveforwholemountsSec

tioninghasbeenbestachievedbyusingamodifiedparaffin
methodtheeggsarepreparedfordehydrationandinfiltration
bypiercingthechorionandothermembranesinorderto
equalizethepressurepermitrapidpenetrationandprevent
collapseoftheeggSectioningwiththechorionremovedhas
beenattemptedandhasbeenratherunsuccessfulbutthis
methodwillbetestedonceagain

Theresultsofthisworkthusfarhavebeentoagreatextent
theaccumulationofisolatedorrandomfactsthatareonlypart
ofthetotalpicturewhichisbeinguncoveredIthasbeenfound
thatfemalesusuallylaytheireggsabout36hoursafterablood
mealandinnocasewasitfoundthattheylaidsoonerthan
24hoursafterfeedingOftenbeforelayingthefemaleelimi
natesexcessorpartiallydigestedbloodfromthemealEggs
arelaidinhoursofdarknessandtheyareforthemostpart
hiddeninthefoldsofthemoistcottonusedtosimulatethe
soilofthenaturalhabitatingroupsthenumberofeggsina
groupvary

CHARACTERISTICSOFTHEAedesnigromaculisEGG

Theeggofthismosquitois546mminlengthandfusiform
inshapeBoththeanteriorandtheposteriorendsaresomewhat
pointedbuttheanteriorendcanbedistinguishedfromthe
posteriorendbyitsslightlybluntappearanceTheeggisblack
incolorOnexaminationofthesurfaceunderamicroscope
itseemstohavearatherpebbledorstuddedappearanceif
theeggisafreshlylaidonepreservedeggshoweverseemto
haveashinyorglossysurfaceTheeggwhileintheprocessof
beingclearedappearstohaveacoveringofahexagonalpat
ternthisprobablythepatternoftheexochorionTheeggshell
ofmosquitoesisbuiltupofthreedistinctlayersaninner
thinvitellinmembranewhichsurroundstheyolkandgrowing
embryoanintermediateendocorionthickandopaqueand
anouterexochorionusuallythinandtransparentBates1949
StudiesherehaveindicatedthattheshelloftheeggofAedes
nigromaculisislikethatdescribedbyBatesTheactionofso
diumhypochloriteonthechorionisadissolvingactionresult
inginchemicaldestructionandbreakdownofthesuccessive
layersIthasbeennotedthattheamountofeggslaidperfemale
decreasedinthefallmonthscomparedtothemidsummer
monthswhilethenumberoffemalesthatrefusedtolayin
creased
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EMBRYOLOGY

Workthusfarhasyieldedthefollowingexemplarystagesof
growth
1Amodifiedgermbandstageinwhichthecaudaland

cephalicportionsarewellgrownintotheyolk
2Anunsegmentedstagehavingonlyaslightdifferentiation

intoheadandtrunk

3Anembryoofincompletesegmentationhavingonlysixseg
mentsinthetrunkregionthoraxandabdomenaswell
asdistinctdifferentiationofthecephalicregion

4Amoreadvancedembryowellsegmentedbutnotcom
pleteassomeyolkonthedorsalsideisnotenclosedThe
cellsoftheserosahavebeenwellstainedinthisspecimen
anditcanbeseentocompletelyencircletheembryo

5Anumberofnearlycompletedembryoshavingcompleted
segmentationwithwelldistinguishedheadthoraxandab
dominalregionsThethoraxhas3segmentsandtheab
domen9Theseembryoshaveeyespotsandwelldeveloped
cephalicdifferentiation

6Alargenumberofembryosthatarereadytohatch

Itwasobservedthatnotalwayswerethesedifferentgrowth
stagespresentatthesameageofgrowthsometimessimilarde
velopmentstageswerefoundinagesthatvariedbyseveral
hoursThistendencyseemstopointacorrelationbetweenthe
temperatureofdevelopmentandalsotheseasoninwhichthe
eggislaidanditsrateofdevelopment

Itwasnotedthatthebristlessocommononthemosquito
larvatakeaspiralpatternaroundthebodyoftheembryowhen
itiswithintheshellorchorionwiththeirdistalendspointed
anteriorly

HATCHING

Acertainnumberoffactsweregatheredthroughflooding
experimentsandsomeoftheresultsfollow
1TheeggsofAedesnigromaculiswhenfloodedonthefifth

dayafterlayinghatchedinsomeinstancesTheseeggsdid
notdryoutbutweremoistordampduringthetimeof
development

2TheeggsofAedesnigromaculisincertaincaseshatched
assoonas13minutesaftertheywerefloodedhowever
theelapsingtimewasusuallyslightlylonger

3InthecaseofAedesvexanstheearliestrecordedhatching
wastendaysafterlayingitwasnotnecessaryforthese
eggstodrythoroughlypriortohatchingassomehaveheld
theseeggsweredevelopedinacomparativelymoistat
mosphere

4Itwasnotedthattheeggburstersoprominentonthe
dorsalpartoftheheadofthefirstinstarwaslostasapart
oftheshedskinduringecdysis

Inseveralgroupsofeggsabnormalhatchingwasobserved
Normallythelarvaemergesfromtheeggshellbywayofthe
caporanteriorendoftheshellAbnormalhatchinghasbeen
observedwhenalongitudinalslitoftheventralportionofthe
shellhasbeenproducedtheembryotryingtogetoutofthe
shellbythisslitgetscompletelyfreeexceptforitshadThese
larvaediedwithoutfreeingtheheadIntwoothercasesitwas
notedthatapparentlyaweakformalinsolutionstimulated
hatchinginonecasetheembryosthathatchedwerelessthan
threedaysoldsincelayingwhenhatchingoccurred
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MrWashburnThenextreportwillbeonthericefield
studiesThesehavebeencarriedonintheMarysvilleareafor
morethanayearandahalfbutrecentlytheworkhasbeen
acceleratedandnewpersonnelhascomeintotheprojectI
willaskDrRobertSorokertomakeafewremarksonthe
presentstatusandfutureprospectsofthisstudyproject

DrSorokerSinceIamcomparativelynewontheRiceField
EcologyProjectmyremarksatthistimewillbebriefFirstI
wouldliketoannouncethatinMarchwewillhaveanopen
ingasprojectentomologistThisprojecthasaparticularly
promisingfutureforaqualifiedentomologistorbiologistAny
interestedindividualsshouldcontacteitherDickPetersDick
SperbeckHerbHermsormyself

ThebasisfortheexistenceoftheRiceFieldProjectisthe
needforamoreeconomicalandeffectivemethodofcontrolling
mosquitoesassociatedwithricefields

Uptothepresentthestudiesweredividedequallyintotwo
portionscontrolandecologyAspringtimecontrolprogram
wasattemptedduringthelasttwoyearsina25squaremile
studyareainthesouthernportionofSutterCountyWhilea
considerableamountofbiologicalinformationwasgathered
theresultofthecontrolprogramwasinconclusiveThearea
presentedsomeextremelyseriousdrainageproblemsandwas
toolargeforpropercoverageandevaluationbythemanpower
available

WehavedecidedtomoveourprojecttonearbyPlacer
Countyprimarilybecauseitisnotcontrolledbyamosquito
abatementdistrictandhassomerelativelyisolatedricefields
whichwouldbesatisfactoryforcomparativestudies

Seevralofthemosquitoabatementdistrictsinricefieldareas
doputonaspringtimecontrolprogramandwouldliketohave
someideaofitseffectivenessparticularlylaterinthesummer
andfallWewillattemptacontroldemonstrationthisspring
ifanisolatedricefieldcanbelocatedonethatinourbeliefcan
becompletelycontrolledaroundatwomilearea

Possiblysuchaprogramwillcontributesomeanswerstothe
followingquestions

1Cansuchanoperationcarriedonundercomparatively
idealconditionseffectivelyreducethesummerandfall
mosquitopopulation

2Whataretheoperationalcostsandmanpowerhoursex
pendedtocompletelycoverthearea

3Whatisthetimeintervalbetweentreatmentofbreeding
areasandreappearanceoflarvae

4Isitpossibletoestablishalarvaefreeborderaroundarice
fieldandpreventinfestationofthefieldduringsummerand
fall

Themajorportionofourstudieswillbeonricefieldcultural
practicesandtheirrelationtomosquitoproductionInother
wordswewouldliketoknowifanycorrelationcanbemade
betweencleanricefieldcultureandsuccessfulmosquitocon
trol

Therearealmostasmanywaysofgrowingriceasthereare
ricefarmersWewilllocateoneormorecombinationsofrice
fieldssuchasfirstyearversusseconddrilledversusbroad
castfallpreparedchecksversusspringpreparedchecksand
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comparethelarvalpopulationadultactivityandlimnologyof
each

Adultrestingstationswillbelocatedwithinthestudyarea
forthemeasurementofadultdensitiesinthestationsduring
theyearthepercentageofbloodedfemalesandthefatbody
andeggdevelopment

Theprecedingmeasurementscorrelatedwiththeegglarval
andadultdensitiesandlimnologicalstudiesintheimmediate
ricefieldswillgiveusaclearerpictureofcylcicaldevelop
mentofthemosquitoesandverypossiblyaclueastohow
theymaybemoreeffectivelyandenocomicallycontrolled

Wehavehadaverydifficulttimelocatingafieldcenter
whichcouldbeusedasameetingplaceandfornecessary
laboratoryworkHoweverwewerefortunatelastweekin
findingapromisingstructureabout2milessouthwestofLincoln
whichwehopewillbesuitable

Severalcombinedlaboratoryandfieldinvestigationsmight
beinitiateddependinguponourpersonnelandtheextentof
ourinvolvementintheotherstudies

1Lengthofaquaticcycleatvarioustimesoftheyeareggs
larvaeandfpupaeofAnophelesfreeborniandCulextarsalis

2Resistancetodessicationofaquaticstages
3Resistanceofaquaticandadultstagestovariationsin

temperature

4Theoptimumconditionsphysicalchemicaletcfor
ovipositor

Asyoucanrealizeourplansatthisstagearenotcompletely
crystallizedWewouldcertainlywelcomeanysuggestionsyou
mighthaveandwouldbeverygladtotalktoanyofyou

MrWashburnInsummingupyoucanseethatagreatdeal
ofworkhastakenplaceunderthesevariousprojectsThis
OperationalInvestigationsCommitteehasmetfourtimesdur
ingthispastyeartohelpguidethestudiesWevehadlarge
attendanceatsomeofthesemeetingsIdliketoreportonone
ortwoofthethingsthathavehappenedforyourgeneral
knowledgebecausetheminuteshavenotbeengenerallydis
tributedDuringNovembertheBoardofDirectorsofyour
Associationsentoutaquestionnairetodeterminethestatusand
feelingsofthevariousagenciesregardinginvestigationsaswell
assubventionsAtthemomentIamnotinterestedinthesub
ventionphaseofitbutonlyintheinvestigationphaseAsI
recalltheresultsofthatsurveymostofthedistrictsfavoredthe
continuanceofoperationalinvestigationsOnJanuary11th
theOperationalInvestigationsCommitteemetinFresnoat
theFieldStationwithalargeattendanceWewentoverthe
propostionofthecontinuanceinthefutureoftheoperational
investigationsasawholethatisalltheprojectsindividually
andcollectivelyItwastheopinionthenofthemembersofthe
Committeethattheoperationalinvestigationsastheyare
shouldcontinueandthatweshouldtrytoseekadditional
fundstoexpandtheseprojectsifwewanttoobtainresults
morequicklythanwearenowabletoHoweverlaterinthat
samemonthonthe15ththeBoardofDirectorstooknoaction
regardingourrecommendtationsothisCommitteenowstands
withoutanyofficialbackingIwouldlikethoughtoreportas
farastheCommitteeisconcernedthattheCommitteedoes
favorthecontinuanceoftheseprojectsandthat2500000
besetasideforthiscomingfiscalyearforthecontinuanceof
theseprojectsWealsorecommendthecontinuanceofthis
Committee

MrSmithThankyouEdWashburnWewillgetintofur
therdiscussionofsomeofthesemattersveryshortly

NextisaCommitteereportbyChetRobinsonChairmanof
theLegislativeCommittee

MrRobinsonIwillmakeaveryphortreportOurlegisla
tivemissionwasaccomplishedTherewerethreebillsaskedto
bepresenetdtothelegislaturebytheCMCATheywerepre



sentedandallofthempassedandarenowineffectForyour
informationthosethreebillsarethecontinuationoftheexemp
tionfromtheDistrictInvestigationsActfortwoyearsthe
raisingofthetrusteesallowancefromfivetotendollarsand
thepermissiontoputredflashinglightsonthesmokegenerators
andjeeps

MrSmithIsourauditingcommitteereadytoreport
MrKimballTheauditingcommitteeiscomposedofErnie

CampbellContraCostaCountyandWilliamBollerudfrom
DurhamWegottogetherandlookedovertheTreasurers
booksandstatethatthebooksaresetupexcellentlythatthe
recordingshavebeenmadeonallexpendituresandreceipts
andalsohavebeenbrokendownintovariouscategoriesWefeel
thattheTreasurerisdoingagoodjobofkeepingtrackofthe
severalthousanddollarsthatpassthroughtheAssociationeach
yearThebalancethattheTreasurerhasreportedthismorning
wasthebalancethatwasstruckoffFebruary1stwhichwewit
nessed

MrSmithWecomenowtotheReportoftheResolution
Committee

MrGrayTheResolutionsCommitteeconsistsofEdWash
burnChesterRobinsonandmyselfIllreadfirsttwonon
controversialresolutionsandthenwewillbringupthecon
troversialonesYoumayrememberthatlastyearwedecided
thatresolutionsweremoreorlessthebunkanywayandwewere
goingtoproduceaminimumofthemSothefirstresolutionis
inpartaresolutiontoendresolutions

BEITRESOLVEDthattheSecretaryofthisAssociation
bedirectedtosendlettersofappreciationtothevariousoffi
cialsindividualsandcompanieswhohavecontributedfacili
tiesservicesorfundstomakethisannualmeetingsuccessful
informativeandenjoyable

Thesecondresolutionisinrecognitionoftheserviceofavery
famousmanwhoisperhapssomewhatunknowntomanyofyou
buthewasinappreciablepartresponsiblefortheoriginal
mosquitoabatementdistrictactbeingpassedin1915andvery
stronglysupportedandmadepossiblemanyofthemosquito
surveysofCaliforniathatwereperformedbyBillyHerms

BEITRESOLVEDthattheCaliforniaMosquitoControl
AssociationexpressesitsgreatregretatthedeathonNovember
121951ofWilburASawyerMDformerlySecretaryof
theCaliforniaStateBoardofHealthin191518andlater
DirectoroftheInternationalHealthDivisionoftheRocke

flelerFoundationWhileSecretaryoftheStateBoardof
Healthhewashelpfulinthepassageoftheoriginalmosquito
abatementdistrictactandheencouragedandassistedwith
Statefundsthemosquitosurveysandinvestigationscarriedon
inCaliforniabyWilliamBHermsandhisstudentsWehad
hopedthatuponhisretirementandreturntoCaliforniato
livehewouldhavebeensparedformanyyearsofvaluable
servicetothepeopleofthisState
Irecommendthattheseresolutionsbeadopted
MrSmithAmotionisinorderforadoptionofResolutions

1and2aspreparedbytheResolutionsCommitteeDoIhear
motionMovedbyAdolphPreussIsthereasecondSeconded
byDonGrantAreyoureadyforthequestionAllthosein
favorofadoptionofResolutionsnumber1and2asreadby
HaroldGraysayayeOpposedTheseresolutionsarepassed
unanimously

MrGrayIwillnowpresentonerecommendationandone
resolutionandrequestthatnoactionbetakenupononewith
outconsiderationoftheotherThefirstisnotpreparedasa
resolutionItispreparedasarecommendationofaspecial
committeeandwasapprovedbytheBoardofDirectorslast
nightTheCaliforniaMosquitoControlAssociationoffers
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thefollowingsuggestionsforamoreequitabledistributionof
subventionmoneytolocalmosquitoagenciesofCaliforniaAs
aresultofaseriesofmeetingsacommitteewasappointedby
theBoardofDirectorsoftheCMCAtopreparerecommenda
tionsbasedupontheconsensusofopinionsofthecontrol
agenciesAllocationofthefundstomosquitocontrolagencies
shouldbebasedontwoprimefactorsNumber1mosquito
bornediseaseendemicityNumber2theneedandwillingness
ofalocalagencytosupportitsownmosquitocontrolpro
gramThisseemstobebestevidencedbythelocaltaxrate
Methodsforequitableallocationoffundsconsideringtheabove
factorsare1abasicallotmenttoallagencies2additional
fundstothoseagenciesshowinganeedandawillingnessas
evidencedbyataxrateof15corhigherthisfactortobeona
scaleadjustedtothelocaltaxratethisscaleamounttobe
appliedtothetotalsquaremilesofthecontrolagencytode
terminethefinalallocationItwasfeltthatitwouldbesimpler
tousethetotalsquaremilesintheagencyinplaceoftheprob
lemareabecauseitwouldavoidanydisagreementsastothe
actualextentoftheproblemareaofanagencyInallagencies
excepttwotheratioofproblemareatolegalareaissoclose
thatlittleornoinequitieswoulddevelopIncaseswherethere
isamarkeddifferenceinproblemareaandlegalareatheBu
reauofVectorControlcouldmaketheappropriateadjust
mentswiththoseagenciesThetotalsubventionfundallowed
toamosquitocontrolagencyshouldnotexceed10ofthe
totalor4000000

Applyingtheaboveprinciplesthefollowingexamplesare
givenandpleasenotethatthesearegivenjustasexamples
ofwhatmightbedoneNumber1thebasicallotmentstodis
trictsshowingahighdegreeofendemicityasdeterminedby
theBureauofVectorControltobe50oftheirlocalbudget
butnottoexceedamaximumof7500Number2abasical
lotmenttodistrictsnotshowingahighdegreeofendemicityto
be30oftheirbudgetbutnottoexceed500000Thescale
oftaxrateappliedtothesquaremilesoftheagencywouldbe
inthecaseofataxrateof15corhighertoapplya2500
amountpersquaremileItwasrecognizedthatthatwouldhave
tobeadjustedbytheamountofmoneythatwasleftafterthe
basicallotmentwasmadeThesearenotgivenashardandfast
rulesbutassuggestions

Wevealsohadsubmittedtousaresolutionpreparedby
GordonSmithoftheKernDistrictandPaulJonesofthe
Marindistrict

WHEREASSubventionfundsfromtheStateofCalifornia
formosquitoabatementdistrictswereoriginallyallottedbya
specialactoflegislatureasanemergencyfundsand

WHEREASsuchanemergencydidnotoccurand
WHEREASitisthemajorityopinionoftheCooperate

MembersoftheCaliforniaMosquitoControlAssociationthat
thedisbursementofthesefundsisnolongerinthebestin
terestsofmosquitocontrolinCalifornianowtherefore

BEITRESOLVEDthattheCaliforniaMosquitoControl
Associationdoesrecommendthatthesefundsbewithdrawn

overamaximumperiodofthreeyearsand
BEITFURTHERRESOLVEDthattheSecretaryofthis

AssociationisinstructedtosendcopiesofthisResolutionat
theearliestmomenttoDrWiltonLHalversonDirectorof

theDepartmentofPublicHealthoftheStateofCalifornia
andtothepropercommitteesoftheLegislatureoftheState
ofCaliforniawhosedutiesaretoconsiderbudgetarymatters

GORDONFSMITH

KernMosquitoAbatementDistrict

GPAULJONES
MarinCountyMosquitoAbatmentDistrict

Thereisthedynamitegentlemen



BeforeitgoestodiscussionIwouldliketomakeoneortwo
commentstohelpyouwithyourconsiderationofthesematters
TheAdvisoryCommitteeonVectorControloftheStateHealth
DepartmentwhoseopinionhasalittleweightwithDrHalver
sonandIthinkevenwithsomeofyoupeopleatitsmeeting
lastNovembertooksomeofthesemattersunderconsideration
Ifyouwillnoticethewordingofsomeofthesttaementsthat
weputforthatthattimeweendeavoredtorecognizecertain
changesinoperatingconditionswhichhaveoccurredsince
theoriginalsubventionprogramwaslaunchedWecertainly
recognizethatitwasadifficultoratleastanimpracticablemat
tertosegregatestrictlyvectorcontroloperationsforwhichthe
originalsubventionwassetupfrompestcontrolandpresum
ablynonvectoroperationsIthinkthatwasoneoftheprin
cipalideasthattheAdvisoryCommitteeproducedandIthink
itwillclarifytheatmospheretoacertainextentThatdidnot
meanthattheAdvisoryCommitteedidnotconsiderthaten
demicityofdiseasenorthatthepresenceofvectorswasnota
primaryconsiderationinthegrantingofsubventionIthink
theAdvisoryCommitteeisstillprettymuchofamindthat
vectorendemicityisaveryimportantthinganduntilsuch
timeastheintentofsubventionischangedbynewlegislation
weareobligatedtogivethattheverygreatestweighteven
thoughyourecognizeasapracticaloperatingprocedurethat
youcannotsegregateallthisafteryouoncegiveanagencythe
moneyTheotherthingthatIthinkperhapswasintheback
ofthemindofsomemembersoftheAdvisoryCommitteewas
thisveryproblemofthedifficultyofreconcilingasituation
whichwasoriginallythoughttobeofimportanceasapost
warproblemandyetthatproblemdidnotoccurWeshould
notoperateunderfalsepretensesHowthiswillworkoutulti
matelyastowhetherwehavecontinuanceofsubventionor
whetherwehaveagradualdiscontinuanceofsubventionisnot
amatterthatIbelievetheAdvisoryCommitteewishestotake
anyappreciablestandonWefeelthatisamatterbetween

theassociationandthelegislatureIshallnotinjectmyown
personalopinionsintoitexceptthatIwanttospikeoneidea
whichIthinkiscompletelymistakenandIthinktheother
membersofthevectoradvisorycommitteewillentirelyagree
withmeItdoesntmakeanydifferencewherethismoneycomes
frominrelationtothetaxpayersinthestateofCaliforniaLet
usadmitthatthebulkofthemoneycomesfromtheSanFran
ciscoBayareaandthemetropolitanLosAngelesareaMostof
itisspentintheSacramentoandSanJoaquinValleysBut
thisisastatewideproblemIfIleavetherelativelymosquito
freeBayareaandgotosomeotherpartofCaliforniathatis
relativelymosquitoinfestedIamentitledtoprotectionand
ifthelocalpeopleareunabletogivemethatprotectionthen
Ibeleiveitisaperfectlyproperfunctionofthestatetotake
moneyfromthewealthycountiesandgiveittothenonwealthy
countiestoprotectmyselfmyfamilytheforeignvisitorand
theimmigrantswhocomeintoareaswhicharelesswellsup
pliedwithmoney

MrSmithThankyouHaroldyougaveusahandfulIt
wouldappearthattherearesomedifferencesofopinionasto
whatthemajorityopinionoftheCaliforniaMosquitoControl
AssociationisPersonallyIwelcomethisopportunitytofind
outjustwhatthatmajorityopinionisanditlookslikemaybe
wearegoingtofindouttodayIwouldliketogobackand
reviewthingstoshowwhythissubjectiscomingupfordis
cussionhereandnowIthinkmostofyouhavetakenpart
duringthelastsixoreightmonthsinoneormorediscussions
ofthisparticularsubjectofstatesubventionSomeofthose
discussionswereinsmokefilledroomsinahotelsomeofthem
wereatbanquettablesandsomeinconferenceroomsbutat
anyratethesubjecthasbeenfreelydiscussedbymanypeople
Nowitsaninterestingpointtomethatinallofthosedis
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cussions1haveheardnocriticismoftheadministrationofthat

subventionmoneyIhaventheardpeopleexpressthemselvesas
beingunhappyaboutthatThediscussionsinsteadhavebeen
onadifferentplaneTheyhavebeenonthematterofthe
philosophyofstatesubventionasawholeandontheintra
caciesofallocationofourparticularmosquitocontrolstate
subventionfundThesediscussionshavebeencarriedoninthe
regionalmeetingsandindirectorsmeetingsTherewasaques
tionnairesentouttoallthedistrictstotrytoarriveatsome
kindofaconsensusofopinionItshowedthatthereweremany
opinionsInsomeinstancestheywereclearcutJackKimball
andmyselfasrepresentativesoftheCMCAontheAdvisory
Committeewantedtogetasmuchexpressionofopinionon
thesubjectaswecouldbeforeweattendedthemeetinglast
Novemberbecauseweunderstoodthatthesubjectwasgoing
tocomeupfordiscussionAtthattimeasaresultofthemeet
ingswehadhadandthecorrespondenceweasrepresentatives
oftheCMCAtoldtheVectorControlAdvisoryCommittee
thatweendorsedtwothingsFirstachangeinthebasisof
allocationofsubventionmoneysoastotakeintoaccountthe
needofdistrictsWealsohoweversaidthatwefeltthat
endemicityasafactorshouldstillberetainedasabasicre
quirementforsubventionWedidnotrequestthatanyaddi
tionalamountofsubventionbemadeWedidsaythatwe
realizedthatagoodmanyofthedistrictsdidntneedmore
subventionmoneybutatthesametimewefeltthatifthere
wasachangeinallocationsoastogiveittothosethatdid
needitmostthatitwouldntbenecessarytoaskformoreThe
reasonthatthesamesubjecthasbeendiscussedatfurthermeet
ingsandisbeingbroughtuphereisbecausewefeltthatit
wasnecessarytoclarifyorendorsetherecommendationwe
gavetheVectorControlAdvisoryCommitteeinNovember
Itisnotforustodecidethesemattersofstatesubvention
Howeverwearethepartiesgettingthemoneyandaremost
concernedwithitsincewearespendingitCertainlyitisnot
atalloutoforderforustoexpressouropinionastotheway
itshouldbeallocatedItisthenuptotheVectorControlAd
visoryCommitteetoadvisetheStateDepartmentofHealthand
theBureauofVectorControlWhatwearegoingtobedis
cussinghereisamatterofrecommendationsandadviceasthe
expertsinthefieldandthatswhatweareCertainlyour
opinionshouldbeworthsomething

HoweverjustonemorepointIwanttomakebeforeIthrow
itopenforgeneraldiscussionPersonallyIamfirmlycon
vincedthatdemocracyisagoodformofgovernmentandIsee
noreasonatallwhyitshouldntworkinanykindoforganiza
tionRegardlessofwhatmyownopinionisIamperfectlywill
ingtogoalongwiththemajorityopinionevenifitsdirectly
oppositetowhatIthinkmyselfAslongasasubjectlikethis
isbroughtoutintheopenforafullandfreediscussionandas
longaseveryoneisgivenanopportunitytoexpresshisopinion
andthenthereisaclearcutissueonwhichtovotethenI
shouldhopethatweareallwellenoughsoldondemocracy
tobewillingtogoalongwiththemajorityopinion

BeforeweeventrytogetthesematterstoavoteIshallcall
forageneraldiscussion

MrGrayIwouldliketomakeasuggestionthatmayhelp
clarifytheentirediscussionbypresentingonepointthatthe
AdvisoryCommitteereporteduponbutwhichIdidnotbring
upatthetimebecauseIthoughtitwasbettertosegregateit
TheAdvisoryCommitteerecommendedthattheStateHealth
Departmentgiveconsiderationtotheestablishmentinthe
BureauofVectorControlofaspecialfundforoperationalre
searchwhichwouldbeapartoftheStateHealthDepartment
fundsandnotbeabstractedfromthesubventionfundsThat
wouldrelieveyouimmediatelyoftwentyfivethousanddollars
whichcouldthenbeusedfordistrictpurposesInallproba



bilityitwouldbepossibletogetsayahundredthousanddol
larsfromthelegislatureaboutaseasilyastwentyfivethousand
dollarsandyoucoulddoabetterjobIdonotbelieveyouneed
aresolutiontodothisitcouldbeputintheformofasimple
motionthatwerecommendthattheopinionoftheAdvisory
CommitteeontheoperationalresearchfundbeacceptedI
thinkthisisnoncontroversialsoIwillmovethattheBoard
ofDirectorsbeagainrequestedtopresentthismattertothe
StateHealthDeparmentforbudgetaryconsideration

MrSmithLetsbeclearonwhatthismotionisHarold
Thisistoeliminatetheoperationalinvestigationfundsfrom
thesubventionfundtonolongertakethemoneytwentyfive
thousanddollarsorwhateveritisoutofthesubventionfunds
buthaveitinthefuturesetupasapartofthefundsofthe
BureauofVectorControloftheStateHealthDepartment
ThereisonecorrectionontheattitudeoftheCMCAonthat

westatedthatwewantedtoapproachthatasanendresult
aswerealizedthatitmightnotbepossiblethisyearandwe
werewillingtosupporttheoperationalinvestigationsforone
moreyear

TheresnousedisturbingthepresentsituationButforthe
subsequentfiscalyearletstryandgetitoutasaseparate
itemIllsuggestthatasthemotionIwanttobesurethat
weretalkingaboutthesamethingYourmotionistotheeffect
thatweastheAssociationendorsesupportoftheoperation
investigationstothetuneofthatsametwenyfivethousandfor
thefiscalyearwhichiscomingupThatsstartingthefirst
ofJulythroughtheendofJune1953butatthesametimewe
startthemachineryinmotiontomakethechangeoversothat
itwillnotbetakenoutofsubventionfundsforthefiscalyear
followingthatAretherequestionsonthatmotionOristhere
adiscussionLetshaveadiscussiononitfirst

MrUmbergerMrPresidentshouldntthisquestionand
thismotionbeheldoverandvotedonafterwehaveconsidered
thewholematterofwhetherwewantsubventionornotbe
causeitspartandparcelofthesameprogramIthinkper
hapsHaroldsdesigninthematterwastoprotectitregardless
Wellwearenotherefordesignwearehereforfactsandde
terminationsofwhatwewanttodo

MrSmithWehaveitasamotionbyHaroldGrayseconded
byDonMurrayandperhapsthebestwaytodecideitwillbe
onthatbasissoistherefurtherdiscussionWellhavearoll
callvoteonthisIfyouarereadyforthequestionwewillread
thenameofthedistrictandthedesignatedrepresentatives
vote

Onthemotiontwentyninedistrictsvotedyesnodistricts
votednoandthreeabstainedfromvoting

MrSmithThemotionispassedNowbeforewegetfurther
intothisdiscussionletsseeifwecangetitasaclearcutissue
WecanjustignoretheresolutionforthemomentItseemsto
mewehavethreepointsofviewrepresentedeventhoughthere
arejustoneresolutionandanopinionWehavefirstthepoint
ofviewthatsubventionshouldbeincreasedWevegoneover
thereasonsforthatatanumberofourmeetingsinthepastand
IdontwanttotakemuchtimeonthatThereasonsthathave

beenadvancedforincreasingthesubventionamountaresimply
thatwhereasfourhundredthousanddollarswassetin1946

withonlythirteenmosquitodistrictsparticipatingatthepres
enttimethatfourhundredthousanddollarsisreallyworth
abouthalfthatintermsoftheoriginaldollarandisnowspread
overabouttwentyeightmosquitodistrictsandeveninthose
districtsthemosquitoproblemhasincreasedtremendouslyso
thatthatamountofmoneyiscertainlynotdoingthesame
amountofgoodWecouldgoonforanhouronvariousother
argumentsonthatparticularpointbutitisonepointofview
thatsubventionshouldbeincreasedItisinterestingtonotethat
inspiteofthatfactwetherecipientsofthemoneyvotedby
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mailballotandalsoattheBoardofDirectorsmeetingin
BerkeleynottorequestanyincreaseinsubventionmoneyThe
verynextdayattheVectorControlAdvisoryCommitteemeet
ingDrKarlFMeyerproposedamotionthatallpossibilities
shouldbeinvestigatedforincreasingthetotalamountofsub
ventionmoneyprincipallyonthebasisofthevotethatthey
hadjusttakentoenlargethescopeoftheprogramsoastotake
greaterrecognitionofgeneralmosquitocontrolThesecond
pointofviewisthatsubventionshouldbecontinuedasisThat
isthetotalamounttobethesamebutwithashiftinthe
emphasisofthebasisofallocationThethirdpointofview
isthatsubventionhasoutliveditsusefulnessanditshouldbe

doneawaywithWehavethreepointsofviewNowletshave
discussion

DrErnestTinkhamIwouldliketoproposewhatseemsto
meamoreequitableratefactorIbelieveatpresentthattax
rateisrestrictedtoamaximumoffifteencentsandofthat
fifteencentsyouhavecertaincategoriesforinstanceanything
belowthreecentsisratedfiftypercentandImnotexactly
certainhowtheygouptotenbutIbelieveeverythingfromten
upto1499centsisgivenseventyfivepercentorsomething
likethatandfifteencentsoroverisallputinonecategoryTo
meitseemsthatthetaxratefactortheactualtaxrateoverthe
fifteencentswithoutanyregulatingcategorywouldbemore
equitableInotherwordsifthetaxrateisonecentthenthe
factorwouldbeoneoverfifteenIfitsthreeitwouldbethree
overfifteenandsoonuptofifteenoverfifteenWhatabout
thedistrictinwhichthetaxrateistwentyonecentsorwhere
inonecaseIbelieveitsthirtysixcntsIsitfairthatthatdis
trictthatistaxingitspeoplethirtysixcentsshouldgetthesame
amountofmoneyasonewithfifteencentsIwouldthinkthat
themoreequitablefactorwouldbetheactualtaxratedivided
byfifteenifthetaxratewasthirtysixcentsthetaxratefactor
wouldbethirtysixoverfifteentimestheamountofmoney
available

MrGordonSmithIbelievethatfirstbeforewegointo
thisbusinessweshouldhavediscussionontheresolutionId

liketoclarifyourpositiononthismatterOurBoardofTrustees
hasbeenonrecordintheminutesforaconsiderableperiodof
timeagainstthebasicphilosophyofsubventionTheyfeelthat
thewholeeconomywouldbeonabetterfootingifsubven
tionswerenothandledastheyarenowItsourunderstanding
thatfiftypercentofthestatebudgetnowgoesoutinsubvention
moneysandourBoardhasinstructedmetopresentthisresolu
tionortohelppresentitatthismeetingIwouldliketomakea
motionnowthattheresolutionbeadopted

PresidentSmithThisisjumpingtotheresolutionprepared
byGordonSmithandPaulJonesThereisamotionthatthis
resolutionbeadoptedmadebySmithandsecondedbyJones
Istherefurtherdiscussion

MrBrawleysInKingsCountywehavealotofmarginal
landwhichproducesconsiderablenumbersofmosquitoesItis
notanunusualsituationIimaginethatyoullfinditinagreat
manycountiesbutinKingsCountythisareaissosituatedthat
themosquitoeshaveaverydetrimentaleffectonourprogram
aswellastheprogramintheadjoiningcountiesThisareais
notselfsupportingandthechancesarethatitneverwillbeIt
seemsimperativethatsomebodymusttakeitandcontrolit
Wehavetakensomeofitandwelltakemoreofitifitsneces

saryintheinterestofbettermosquitocontrolingeneralThe
onlywaythatwecanhopetodoasatisfactoryjobisbygetting
somefundsfromsomesourceotherthantaxationinthelocal

districtWearealreadyonafifteencenttaxrateandhavebeen
sincewestartedourexpansionandwillcontinuetodoindefi
nitelyButevenatthatratethefundswillnotbesufficientto
carryonanadequateprogram



AmemberHasanyconsiderationbeengiventohavingthetax
limitationoffifteencentsincreased

MrEASmithItakeityoumeanraisingthemaximumof
fifteensothatadistrictbyconsentofitsownBoardcantax
higherthanfifteencentsIsthatwhatyoumeanThathasbeen
discussedbutnotatanygreatlengthArethereanyothercom
mentsorquestionsbeforewehavethisvote

MrCoburnMaywehavetheresolutionreadagainsothat
wemaybemorecertainastojustwhatwearevotingon

TheresolutionbyGordonSmithandPaulJoneswas
reread

PresidentSmithTheSecretarywillcalltherollonadoption
oftheresolution

MrGrayBydirectionofourBoardofTrusteestheAlameda
CountyDistrictwillabstainfromvotingonthegroundthat
twoofourmembersareontheAdvisoryCommitteeandweare
notreceivingsubvention

MrWashburnAlamedaabstainAndersonnoButte
CountynoCoachellaValleynoContraCostaabstainCon
solidatedabstainCorcorannoDelanonoDeltanoDur
hamnoEastSidenoFresnoabstainHanfordnoKern
yesLosAngelesCityabstainLosMolinosnoMaderano
MarinyesMataderoabstainMercednoNorthernSalinas
noNorthernSanJoaquinnoOrangenoPineGroveno
PulgasnoReddingnoSacramentoYoloabstainSutter
YubanoThreeCitiesnoTulareabstainTurlocknoWest
SideabstainMrPresidentthevoteistwoyestwentynoten
abstainoutofatotalofthirtytwopresent

PresidentSmithTheresolutionisdefeatedWewillnow
considertherecommendationsoftheBoardofDirectorscon
cerningthebasisofallocationofsubventionfundsWewill
consideritspresentationbytheResolutionsCommitteeas
havingcastitintheformofaresolutionItismovedbyJohn
BrawleysecondedbyDonMurraythatthisresolutionbe
adoptedIsthereanydiscussion

MrUmbergerWehadameetingofournortherngroupto
discussthissubjectAtthattimeitwastheconsensusofour
northerndistrictsthatthiswasaproblemfundamentallyofthe
statehealthdepartmentTheywerehandlingaboutelevendif
ferentsubventionprogramsdoingagoodjobandtherewas
noassumptionthattheywerenotabletohandlethisone
Secondlythisisamatterthatshouldbeconsideredonlybythe
TrusteesofeachmosquitoabatementdistrictTheyarereceiv
ingthemoneytheyarelegalidentityforthecarryingonofthe
businessofthemosquitoabatementdistrictThedecisionof
whethersubventionshouldbediscontinuedorincreasedor
whetheritshouldbemodifiedistheresponsibilityoftheTrust
eesthemselvesanditshouldntbedecidedbythisanoutside
agencywhatweareisapseudoofficialagencymeetinghere
todayThestatementhasbeenmadethatwhenevertheresa
meetingoragettogetheroftheCaliforniaMosquitoControl
Associationthereiscontinuallythisdiscussionofsubvention
Nowthatisratherstrangebecauseupthevalleywehaveour
meetingsandwedonttalkaboutthesubventionprogram
exceptwhenanofficialcommunicationissenttousrequesting
somedecisiononthematterAnothermatterthathasbeen

broughttomyattentionisthefactthatunofficiallytheBureau
ofVecorControlisrequestingthisdiscussionorthisopinion
heretoguideandinfluencethemIfeelthiswaythatifthe
BureauofVectorControlwishestoknowtheopinionofvarious
mosquitoabatementdistrictstheyaredealingwithwhydont
theygotothemosquitoabatementdistrictdirectlyWhydont
theyinpersonorbyletteraskthesequestionsbroughtuphere
todayrelativetosubventionWhyshouldnttheBureauaskthe
BoardsofTrusteesofdistrictscarryingonsubventionprograms
whethertheywanttocontinueitasitisdotheywantit
increasedordotheywantiteliminated
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Inourthinkingtherearemanyintangiblefactorsinallocat
ingsubventionmoneyIllillustratethatinourownmosquito
abatementdistrictwherewehavearelativelylowtaxrateWe
knowwerebeingpenalizedbythefactthatwehavealowtax
ratewearepresentlypenalizedabout50Howeverweknow
thattheanswerinmosquitocontrolgoodcontrolisnotmore
subventionitisnotinsecticidesbutisthebasiceliminatingor
eliminationprogramwhichwerefertoaspermanentcontrol
workOuremphasisisalongthatlineWehavegonetothe
BoardofSupervisorsinourtwocountiesinthelast60days
therehavebeenformedfourdrainagedistrictsThesedrainage
districtsarecontrolledbytheBoardofSupervisorsandtheyre
notintermsoftakingcareoftheSacramentoRiverorthe
AmericanRiverbuttheyaresmalldrainageproblemslocated
inpopulousareasThereisgoingtobeaflattaxrateof25cput
oneachofthosedrainagedistrictsInthisdiscussionweare
havingtodayarewegoingtoconsiderthat25ctaxratewith
themosquitotaxaddedontopwhichisreallyamosquitoelimi
tativeprogramThereareanumberofotherintangiblefactors
inthissubventionprogramThereisanothermatterwhichis
thebasicallocationsomanythousanddollarstoeachmosquito
districtWhentheStateHealthDepartmentcameintoour
areaandaskedthegoverningboardstoformamosquitoabate
mentdistricttheysaidnowformabigmosquitoabatement
districtItismoreefficientandyoucandoabetterjobWedid
Sincethatdaywevebeenpenalizedundersubventionbecause
insomepeoplesthinkingeverymosquitoabatementdistrictis
thesamesizeUnderthisplanbeingvotedonherethebasic
allocationisthesameforalldistrictswhethertheyhaveanarea
of25squaremilesor2000Inalargedistrictitcostsmorethan
thebasicallocationtodothethingsthestaterequiresNowall
thosethingsarefactorsandamancanstanduphereandtalk
foradaybutIdobelievethatifwearegoingtohaveasuccess
fulAssociationwhichisgoingtoadvanceandtakecareofthe
needsandtheproblemsthatcomeupthesoonerwediscon
tinuethetalkingandtryingtoformulateapolicyfortheState
HealthDepartmentthebetteroffwewillbeFundamentally
thisisnotourjobRightnowweregoingoutandminding
somebodyelsesbusinessIfyoustirupthewatertheBureau
ofVectorControlmaygetafewideastohelptheirthinking
ThatmaybefineforthembutindoingsoIfeeltheyareweak
eningthisorganization

Weareanewmemberourmosquitoabatementdistrictjust
joinedthisyearOneofthereasonswehavenotbelongedinthe
pastisbecauseofthisverysubventionproblemOurBoardfelt
thatthissubventionmatterhadmoreorlessresolveditselfand
isbeinghandledsatisfactorilysowejoinedthisAssociation
PersonallyIwouldliketoseeamotionthatweleavethesubven
tionprogramasitisIhopethatthisgroupheretodaydoesnot
voteeitherwayonthisquestionbecauseitsnoneofourbusi
nessInthevotingafewminutesagoIdidnotvoteWhy
BecauseIfeelthatasanAssociationthisisnoneofourbusiness
butitisthebusinessofeachrespectiveBoardofTrusteesIn
closingmayIaskdoesanybodyhereofthenortherngroup
happentohavetheletterthatwassentoutcoveringouropinion
onthissubventionmatterFundamentallywhatwepointedout
tothisCommitteewasthefactthatthiswaspolicyAndthis
policyshouldbedeterminedbyeachBoardofTrusteesexclu
sivelyandiftheStateHealthDepartmentisinterestedinknow
inghowthemosquitoabatementdistrictsfeelwhydontthey
gotothepeoplelegallyresponsibleandaskthemIfthey
haventgotcouragetodothatdontsliparoundinthebackdoor
byusingthisAssociation

MrTGRaleyIthinkyouallknowConsolidatedsstand
hasbeenconsistantovertheyearsIthinkIcanexpressthe
feelingofmyBoardWehavetakendefiniteBoardactionand
basicallytheyarenotinfavorofsubventionThismosquito



subventionassuchisamatterthatisperhapsalittlebeyonda
decisionofmyBoardinsayingthatweshouldthrowthatout
becauseithasbeenfunctioningandwillprobablyfunctionfor
yearstocomebecauseofneedofthestateMyBoardhasinthe
pastpassedupsubventioninoneyearbecausetheyfeltthey
hadbeennicelytakencareofintheprecedingyearsandfelt
thattheycouldgoalongthatyearwithoutaskingformoney
Ihopethatyouwillconsiderthisresolutionverycarefully

andinweighingitrememberthatrecentlywehavehadacouple
ofgoodyearswheneverythinghasgonealongwellTherehas
beennocriticismofthehandlingofthesubventionmoneyin
itselfWegetourmoneyontimeSomedistrictsmaynotbe
gettingasmuchmoneyastheyshouldbuttheremaybebetter
waystoadjustthisthantosetupruleswhichmaycreatefriction
andperhapsputusbackwherewewerethreeyearsago

MrSmithWewillnowcallforavoteonrollcall

TherollwascalledbyDistricts
MrWashburnThevotethereonis25yesnonoesseven

abstain

MrSmithTheresolutioniscarried

Arethereanyadditionalitemsofbusinesstobebroughtup
MrWashburnThereisonematterwhichshouldbetaken

careofThereshouldbeamotionfromthefloorforthe

approvaloftheactionsthattheBoardofDirectorshavetaken
inthepastyearWehavetheminuteshereoffivemeetingsand
thoseshouldbeapproved

MrSmithMovedbyHaroldGraysecondedbyDickSper
beckAreyoureadyforthequestionAllthoseinfavorsay
ayeOpposedTheMinutesandactionsareapproved

WewillhavethereportoftheNominatingCommitteenow
MrGrayMrPresidenttheSecretaryaskedmetoreport

fortheNominatingCommitteeThesenominationshavebeen
madebytheNominatingCommitteeforPresidentRolland
HendersonforVicePresidentRobertPetersforSecretary
TreasurerEdWashburnforBoardofTrusteerepresentative
DrStanleyBFreeborn

MrSmithSincetherewerenoothernominationspostedon
thedoorthismorningItakeitthatnoadditionalnominations
willbeforthcomingThereforeamotionisinordertoinstruct
theSecretarytocaseawhiteballotforthisslateaspresented
bytheNominatingCommitteeDowehavesuchamotion
JackKimballsomovesIsthereasecondDonGrantseconds
AreyoureadyforthequestionAllthoseinfavorsayaye
OpposedTheslateiscarried
IthinkwellinstallRollandatthebeginningofthenext

sessionWelladjournrightnowLetshavetheseregionalmeet
ingsandgettheregionalmemberselectedduringthenoonhour

THIRDSESSION

ThursdayFebruary141952130PM

PresidentEASmithThefirstthingIwanttodoandIm
goingtoenjoyitverymuchistointroducethenewpresidentof
theCMCAandIwanttostatehereandnowthatIenjoyed
mypastyearaspresidentoftheCMCAverymuchIvehada
wonderfultimeIveenjoyedworkingwithallofyouandI
lookforwardtoparticipationinthefutureonmanymoreofthe
meetingsofthekindwevehadinthepastyearIthankallof
youeachandeveryoneforyourcooperationNowIwantto
introduceRollandHendersonthenewpresidentoftheCMCA
TakeitawayRolland

MrHendersonIhadquitealongacceptancespeechall
preparedbutaftertalkingtoafewofmydearfriendsthey
advisedmethatIdbetternotgiveitHoweverIwouldlike
tosayawordortwoinregardtothisjobofpresidentofthis
AssociationIfeelveryhighlyhonoredtobepresidentofan
organizationthatstandsforthethingsthatthisorganization
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standsforIwasinterestedintheremarksthathavebeenmade

boththismorningandyesterdaytotheeffectthatthisisa
democraticorganizationWeallhaveaverydefinitepartan
individualpartandacollectivepartinseeingthatthisAssocia
tioncontinuestoliveuptothemottothatitisdedicatedto
publichealthandcomfortandtheadvancementofeffective
mosquitocontrolThatsawordpictureofthedirectioninto
whichthisAssociationisheadedandIknowwiththehelpthat
Edhashadthispastyearaspresidentandwiththehelpthat
eachoneofyouindividuallyisgoingtogivetothisAssociation
thiscomingyearwecantgowrong

IhaveoneortwoannouncementsthatIwouldliketomake

WehaveatelegramfromSacramentoreadingasfollows
GreetingsfromyourCapitolCityandbestwishesforasuccess
fulmeetingAllSacramentowouldbehonoredifchosenashost
citytoyournextmeetingOurconventionbureauwouldcoop
erateineverywaytomakingameetingheldhereasuccess
lendingnotonlyitsmoralbutitsmaterialsupportfurnishing
adequatehallsormeetingplacesbadgesregistrationservice
andtakingcareofmanydetailstherebyrelievingyourcommit
teeofthatwhichmightordinarilybeaburdenSacramento
isnotedforitsconventionserviceWeurgethatsympathetic
considerationbegiventhisinvitationinorderthatwehavean
opportunitytodemonstratethatwhichwouldprovetobea
meetingoutstandinginthehistoryofyourorganization
SignedtheMayortheCityManagerCountyExecutivethe
PresidentoftheChamberofCommercePresidentoftheCon
ventionBureauandtheManageroftheConventionBureau
Igiveyouthiswordfromthemalthoughatthistimewewillnot
takeanyactiononitandinthemeantimeyoucanbethinking
aboutitIfyouhavehadanyoffersbesuretheygetintoour
handsbyourfirstmeetingsothatwecanbegintakingsome
actiononitEdWashburndoyouhavetheregionalrepresen
tativenamesyetIwonderifwecouldhavethatinahurry

MrWashburnWhenIcallyournamesIwishyoudstandso
thatthepeoplecanseeyouFortheSacramentoValleyregion
DickSperbeckRegionalrepresentativefortheSanJoaquin
ValleyregionRoyHolmesofEastsidedistrictForthesouthern
CaliforniadistrictNormanEhmannHeisawayatschoolbut
IunderstandwillreturnsoonandwillresumethatjobForthe
BayRegionDonaldGrant

MrHendersonThankyouEdIthinkwellhurryoninto
ourafternoonprogramwevebeenlookingforwardtoIwould
liketoturntheremainderoftheprogramoftheafternoonover
toArtGeibtheexmanageroftheKernMosquitoAbatement
DistrictnowranchkingoftheSanJoaquinValley

MrGeibAstheAssociationPresidentsoablypointedout
thismorningforthepastfiveyearstherehasbeenatendency
onthepartofcontrolagenciestoswitchfromthesocalled
permanentmosquitocontroltomoreemphasisontheuseof
insecticidesIthinkweallconcurwithhisstatementsthismorn

ingandweallplanonemphasizingpermanentcontrolNever
thelesswearestillconfrontedwiththenecessityparticularly
inthecentralvalleyofCaliforniaofusinginsecticidesfor
mosquitocontrolpurposesProbablyallofuswouldliketosee
thedaycomewhenwemightjustaboutgetalongwithoutthem
butitdoesntseemthatthisconditionwilldevelopinthefore
seeablefuture

Idliketoaskthemembersofthepaneltocomeforward
andbeseatedatthetablehereMrGjullinLewIsaacsGor
donSmithDrHoskinsDrMarchDrMetcalfMrGardner
MrMcDuffyMrAlanLemmonalsoMrEmbreeMetzger
MostofyouknowthatMrGjullinBureauofEntomologyand
PlantQuarantineCorvallisLaboratoryworkedincooperation
withtheBureauofVectorControlStateHealthDepartment
andmosquitocontrolagenciesofCaliforniathisyearstudying
inthecentralvalleythedevelopmentofresistancetochlori



natedinsecticidesbylocalspeciesofmosquitoesMrGjullin
willnowreportonhisfindingsthispastsummer

NoteMrGjullinspaperisscheduledtobepublishedin
MosquitoNewsthereforeanabstractofhispaperfollows

ABSTRACTOFRECENTSTUDIESOF

MOSQUITORESISTANCETOINSECTICIDES
INCALIFORNIA

ByCMGJULLIN

BureauofEntomologyandPlantQuarantineAgricultural
ResearchAdministrationUSDepartmentofAgriculture

and

RICHARDFPETERS

BureauofVectorControl

CaliforniaDepartmentofPublicHealth

Theresistanceofseveralimportantspeciesofmosquitoesin
theSanJoaquinValleyofCaliforniatoDDTtoxaphenelin
daneandaldrinwasdeterminedinlaboratorytestsoflarvae
fromtreatedanduntreatedareasTestsweremadeinfive

countiesintheValley
Aedesnigromaculislarvaefromthetreatedareaswerefound

tobefromthreetoseventimesasresistanttoDDTaslarvae

fromtheuntreatedareasResistancetotoxaphenewaslessthan
twicethatoflarvaefromtheuntreatedareaexceptintwoareas
inwhichresistancewasfromtwotothreetimesthatofthe
larvaefromtheuntreatedareaLittleornoresistancetolindane

andaldrinwasshownexceptinoneareaintheKernDistrict
whereitwastwicethatofthelarvaefromtheuntreatedarea

InafewtestswithAdorsalisresistancetoDDTwas3to12
timesthatoflarvaefromtheuntreatedareabutnoresistance
totheotherinsecticideswasindicated

CulextarsalislarvaefromaduckclubintheKernDistrict

whereapplicationsoftoxapheneandaldrinwerefailingwere
foundtobe103311215and1300timesasresistantrespect
ivelytoDDTtoxaphenelindanealdrinandheptachloras
larvaefromanuntreatedareaLarvaefromanearbyduckclub
hadalowerrangeofresistanceParathionwasaboutequally
effectiveonbothtreatedanduntreatedlarvae

Culexquinquefasciatuslarvaefromsewerfarmsanddairy
drainsshowedconsiderableresistancetoseveraloftheinsecti

cidestestedbutuntreatedlarvaewerenotavailableforcompari
sons

MrGeibThankyouMrGjullinIthinkweweremost
fortunatetohavehadMrGjullininthevalleythissummer
carryingonhisinvestigationsHisworkshowsandpointsout
theproblemwithwhichweareconfrontedandmakesone
wonderwhatwearegoingtodoaboutitWedallliketogo
toeliminativecontrolbutofnecessitywedohavetouseinsec
ticidesThereforeIbelievecontinuedinvestigationsarecer
tainlyinorder

MrLewisWIsaakanentomologisthasbeeninvestigating
theseinsecticidesintheKernMosquitoAbatementDistrict
underthesponsorshipofthisAssociationandwillreporton
someofhisfollowupworkonMrGjullinsresistanceinvesti
gations

MrIsaakIwouldliketotalkwithyouthisafternoonona
subjectthatmanymayconsiderasbeingdullCulexresistance
onaduckclubinKernCountyStillthesubjectisanextremely
vitalissueandshouldserveasawarningtoallofyouwhoare
involvedinthechemicalcontrolofmosquitoesThesubject
matterwillbekeptasfreefromnumericalfiguresaspossibleas
Irealizethattalkingaboutresistanceintermsofpartsper
hundredsofmillionsorevenbillionsmayseemquiteabstract
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ResultswithonepoundofDDTperacrewereabout95
controlontheCulexlarvaeSixdayslateritwasagainsprayed
with1poundDDTperacreThistimeresultswerenegative
Sotoridthepondofthissmallextremelyresistantpopulation
onceandforallMrGeibthemanagerhaddieldrinsprayed
onatPApoundsperacreButevenatthisexcessivedosage
therewasnonoticeablereductioninanyofthestagesofthese
larvaeTestingoftheseremaininglarvaebylaboratoryanalysis
indicatedthatDDTresistanceonanLD50basishadjumped
to105timesandtodieldrinitvariedoveracoupleofweeks
from400downto100timesastheinfluxofmosquitoesfrom
surroundingareasintimedilutedtheextremelyresistantpopu
lationAllthisworkwasbasedonacomparisonwithastrain
ofnonexposedCulextarsalislarvaewhichwerecollectedsome
distanceawayfromanysprayedareaWhenitwasevidentthat
sprayingwithdieldrinat1 poundsperacrewasofnoavail
allapplicationstothispondwerediscontinuedThedamage
hadalreadybeendoneFortunatelycontinuedfloodingofthis
pondeliminatedalmostallofthedesirableCulexbreedingloca
tionsandwiththeonsetofcoldweatherthepopulationgradu
allydisappearedStudieswerethenshiftedtoanotherarea
showingresistanceKlipsteinsRoutinescreeningwasbegun
fromthisplaceandthoughthereweresignsofresistanceitwas
notofgreatproportionsButitwasnotedthatwhiletheLD50
wasntindicatingtoomuchresistancetherewasalwaysasmall
percentageofthelarvaewhichwerenotkilledevenatthe
strongestdilutionsSubsequentlythedosageratesweremadeat
higherandhigherconcentrationstodeterminejusthowmuch
insecticidewouldbenecessarytokillallofthelarvae

ThiswasalllaboratoryworkThefollowingtablewillillus
trateatwhatdilutionstheserieswasrun

KLIPSTEINSDUCKCLUB

4thStageCulextarsalislarvae
1100000 or 10 ppm 90 kill

1250000 or 4 ppm 80 kill

1500000 or 2 ppm 95 kill

1666000 or 15 ppm 80 kill
11million or 10 ppm 78 kill

andwontmeanverymuchexceptbycomparisonThatiswe
canfairlywellestimatethatastrainhavinganLD50at1100
millionistwiceasresistantasonehavinganLD50of1200
millionThinkingintermsoftheseastronomicalfiguresisa
littleliketryingtofathomournationaldebtThatisnoneof
uscancomprehendjusthowmuchfourhundredbilliondollars
reallyisexceptthatunfortunatelyitisfourtimesasmuchas
100billionAnditiswiththissametypeofcomparisonthatwe
determineourdegreeofresistance

Onereasonwhytheinvestigationsofresistancewerecontin
uedattheKMADafterMrGjullinsdeparturewastodeter
minewhetherCulexresistanceprogressedproportionatewith
theseasonandifsowhyAtthetimeofhisinvestigationsin
theearlypartofAugustMrGjullinfoundthatresistanceto
DDTinWaresDuckClubamountedto10timesUptothis
timetheclubhadbeensprayedonlyatthenormalrateof
application04poundperacreThetablefollowingliststhe
sequenceinwhichotherinsecticideswereappliedafterhemade
hisdeterminationsfromthisclub

1951FIELDAPPLICATIONSTOWARESDUCKCLUB
Lbs

Date Spray Acre Species
Aug15 toxaphene 3 Aedes

Aug29 DDT 10 Culex

Sept5 DDT 10 Culex

Sept8 Dieldrin 15 Culex

Results

100
95

Negative
Negative



15million

110million

125million

133million

150million

or 2 ppm 78 kill

1 ppm 59 kill

or 04 ppm 45 kill

or 03 ppm 27 kill

or 02 ppm 5 kill

Onepartinsecticideto5millionpartswateristhedilution
whichgenerallygivesa100killonanonresistantstrainThe
increaseindosageasyouseewasraisedto5timesto8times
to10timesto20timesandonupto50timesandstillno100
killNowifyouhavebeenspraying04poundperacrefor
Culexcontrolandyouhadtoupyourpoundage50timesthis
wouldruntheamountto20poundsperacreandjustfora90
killAndeventhoughyoukill8090ofthepopulationyou
stillwontphasethat1020ofhighlyresistantmosquitoes
whichsurviveandformthenucleusofwhatmayberegarded
assuperresistance

Itisalittlefrighteningtousmosquitopeoplewhenwecon
siderthatcertainresistantstrainsofhousefleshavesurvived

areascoveredwith4000milligramsofDDTasquarefoot
whichamountsto10000resistanceSpeakinginourterms
4000milligramsamountsto384poundsperacreSoyousee
the100to1000timesresistancethatweencounterreallyisnt
sobadyetForifweeverdevelop10000timesresistancein
thefieldthinkofwhatthatwouldmeaninpoundsperacreto
besprayedItactuallycomesto4000poundsofDDTperacre

WemighttakeallofthisphilosophicallyandsayWellif
wearegoingtoapplyDDTwithadumptruckwhynotalso
bringalongagraderfillinalltheholeswithitleveltheland
withitandtherebydoeliminativecontrolthroughchemical
application

TogetseriousagainIknowthatsomeofyoumaybesaying
talktalktalkwedonthavetobetoldthatthereisresistance
butwhatisbeingdoneaboutitandcansomethingbedone
aboutitTheanswerisyeswecanInmosquitocontrolwedo
haveonedecidedadvantageinthefactthatmosquitolarvae
areconfinedtowaterwedonthavetosaturatetheentire

surfaceoftheglobewithinsecticidetorealizegoodcontroland
thatisouraceintheholeaswehaveamuchgreaterchance
ofsurmountingthisresistancethansayforinstancethefly
peopledo

Duringthesepastautumnmonthswehavebeendoinga
greatdealofworkscreeningnewinsecticidesSomeofthem
showexcellentpromisewhileothernewonesshownoimprove
mentovertheonesnowmorecommonlyusedAfewofthe
newphosphatesgiveeveryindicationofbeingveryfinelarvi
cidesOne4049isacomparativelysafephosphatebeingless
dangeroustohandlethanDDTitsoveralltoxicitycompares
favorablywithDDTanditdoeskilllarvaeshowingresistance
tothechlorinatesHoweverthepresentcostofthematerial
runsaboutfourorfivetimesthatofDDTAnothernewphos
phateEPNlooksespeciallyfinegiving100controlwithas
littleasIAounceperacreonresistantlarvaebutitcannotbe
recommendedasyetuntilitshazardtowarmbloodedanimals
iseliminatedisbetterunderstoodoratechniqueofsatisfactory
applicationisdeveloped

OthermethodsofcontrolarealsoadefinitepossibilityAt
leastonechemicalcompanyisquiteinterestedindrowning
mosquitoesbyloweringthesurfacetensionofwatertothe
extentthatlarvaecannotattachthemselvestothewatersurface

Andthereareotherpossiblemeansofcontrol
Theimportantpointisthatwerecognizeresistancenowas

itsformingNowitisamatterofadjustingtoitandabsorbing
itbeforeitgetsoutofhandImquiteconfidentthatthiscan
betakeninstridebeforeweresorttoapplyingDDTwitha
dumptruck
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MrGeibThanksLewIthinkitsworthacommentto
pointoutthatLewhasbeendoinghisinvestigationsforjust
twelvemonthsasoftomorrowItseemstomethathehas

coveredconsiderablegroundandIthinkitsbeenwellworth
whileBeforewegoanyfurtherIwonderifthereareany
questionsonhispaperBywayofcommentperhapswehave
reachedanothermilestoneintheoperationslevelofmosquito
controlagenciesTheKernBoardofTrusteeswantstodoas
mucheliminativecontrolaspossibleTheyhoweverhavetheir
feetonthegroundandrealizethateliminativecontrolisnot
animmediateorcompleteanswertomosquitocontrolinthe
valleyTheBoardmembersaresufficientlyconcernedwiththis
insecticideproblemthattheyarenowgoingtoputLewIsaaks
onafulltimeinvestigationsbasispaidbytheKernMosquito
AbatementDistrictbeginningthefirstofJuly

ThenextpaperwillbebyDrWIIHoskinsoftheUniver
sityofCalifornia

THEUSEOF

INSECTICIDESINMOSQUITOCONTROL
HISTORYOFINSECTICIDEUSE

WMHOSKINS

UniversityofCalifornia

Thepresentdifficultieswithchemicalcontrolofvarious
insectpestsincludingmosquitoesarecausingsomepersonsto
takeadespondentviewregardingthefutureofinsecticides
Thisbacktotheflyswatterattitudeisstartlingwhencontrasted
withtheboundlessoptimismsoprevalentevenamongexperi
encedentomologistsshortlyaftertheadventofDDTItis
worthrememberingthatthesetwosituationsareonlyextremes
intheendlesscyclethatdoubtlesswillcontinueaslongasmen
andinsectscontendformasteryTherehasalwaysbeenkeen
competitionbetweenthoseontheonesidewhoadvocatesanita
tionengineeringproceduresculturalpracticesornaturalcon
trolandthoseontheothersidewhochosetorelyuponuseof
poisonsNodoubtmanyahotargumentwentonendlesslyin
thedaysofthecavemenbetweenthosewhowantedtofillthe
cavewithsmokefromaromaticeleavesandthosewhosaidthat

withalittleteamworkallthebitingbugscouldbekilledand
therewasnoneedtostrangleinthesmoke

Theuseofsmudgesofvariouskindsisofcourseanexample
ofchemicalcontrolfortheessentialoilsthatdistillfrommany
kindsofplantsarebothrepellentandtoxictomanyinsects
especiallytomosquitoesandotherdipteraThewidespread
useofodoriferousoilsandperfumesinoldentimesafforded
considerableprotectionfrombothflyingandcrawlingpestsas
wellascoveringupthenaturalodorsofanunwashedageOne
mustcometorelativelyrecenttimeshoweverbeforethecon
scioususeofchemicalsforprotectionfrombitinginsectswas
widelypracticed

LOHowardinhisbookMosquitoes1902recallsearlier
useofchemicalsagainstmosquitolarvaeegoilofundefined
naturein1812andkerosenein1845thoughthisseemsdoubtful
sincekerosenedidnotbecomeanarticleoftradeuntilafter

ColDrakesoilwellwasdevelopedinthe1860sHoward
personallyusedkeroseneonwateringtroughsinIthacain1867
hewasonlytwelveyearsoldthenandin1892hislargescale
testintheCatskillsusheredinthemoderneraofmosquito
controlHenotedthatbothlarvaeandovipositingfemaleswere
effectedTherewasagoodreasonwhykeroseneshouldhave
beentriedratherthansomeotherofthemultitudeofpetroleum
productsthatweknownowforatthattimekerosenewas
widelyusedforheatingandlightingwhereascastoroilneats
footoilandothersuchproductsstillservedaslubricantsIt
mayberecalledthatkeroseneemulsionswererecommendedby
CookandbyRileyabout1880forcontrolofscaleinsectson



citrusFromthislimitedbeginningthewholevastsubjectof
sprayoilswiththeirinnumerablemodificationsofmakeupand
mannerofapplicationgrewintheensuingyears

Mosquitoeshavealwaysbeenlookeduponasanuisancebut
reallyseriouseffortstosuppressthemawaitedthediscoveryof
theirrolesintransmissionofmalariaandyellowfeveratthe
endofthelastcenturyThesanitariansanddrainageengineers
justifiablytooktheleadingroleinallmannerofcampaigns
fromgatheringoldtincanstodrainingvastmarshesThe
cleanupofHavanaoftheCanalZoneandoftheswampsof
centralItalyalldependedchieflyuponsanitationanddrain
agethoughkerosenemadeagenuinecontributioninpreventing
breedingincisternsrainbarrelsandotherbodiesofwaterthat
couldnotbeeliminated

ItisinterestingtorememberthattheItalianCellipriorto
1901hadtestedawidevarietyofchemicalsagainstbothlarval
andadultCulexpipiensandotherspeciesHischoicewaswide
andincludedthebotanicalsasinfusionsoftobaccopyrethrum
flowersquassiarootheavymetalsaltssuchasmercuricchlor
idecoppersulfateferroussulfatepotassiumpermanganate
potassiumdichromatethealkaliespotassiumhydroxideam
monialimewatersulfuricandsulfurousacidsformaldehyde
lysolanddinitrocresolWhilesomewerefatalmorerapidly
thankerosenethelatterwaschosenasmostpracticalforlarval
control

Cellialsotestedawidevarietyofchemicalsversusadult
mosquitoesincludingfumesofthebotanicalspyrethrum
flowerstobaccoleaveseucalyptusleavesvalerianrootand
quassiarootAvarietyofplantoilsandsyntheticchemicals
suchasvaporsfromoilofturpentinementholmuskcamphor
onionoiliodiformnaphthaleneandasfoetidaewereincluded
alongwiththegasessulfurdioxidehydrogensulfideammonia
carbondisulfideacetyleneilluminatinggasandformaldehyde
Cellisrecommendationforkeepingmosquitoesoutofsleeping
quarterswastoburnacoupleoftablespoonsfulofamixture
ofdinotrocresolpyrethrumflowersandvalerianroot

Itmaybenotedthatnostomachinsecticidewastestedby
CelliThisissurprisingforParisgreenhadbeeninwideuse
intheUSsincethe1880sandleadarsenatehadbeenintro

ducedasalarvicidebyBarberandHaynein1921Perhaps
thegeneraldislikeofEuropeansforarseniccontainingchemi
calsstemsfromtheprofessionalpoisonersoftheMiddleAges

ThesetwosubstancesParisgreenandlightoilcomprised
thechemicalsavailablefordestructionofmosquitolarvaeuntil
quiterecenttimesthoughinnumerablevariationsinmethods
ofpreparingandapplyingthemweredevisedForinstance
toovercomethetendencyofPGparticlestosinkandtodis
solvetheyweretreatedwithoilwhichretardsbothprocesses
andmadePGeffectiveagainsttopfeedinglarvaeTheexten
siveworkofDearborninthe1930swithsocalledgreens
ieParisgreenwithotheracidgroupssubstitutedfortheace
tatewasintendedtoimprovethepropertiesofthisclassof
arsenicalsandonlytheincreasedexpenseofmakingthempre
venteduseoftheseimprovedmaterials

Fortificationofoilswithspreadingagentsgavemuchmore
durablefilmswhileontheotherhandtheadditionofcresols

whichhaveadensityexceedingthatofwatermadepossible
theformulationofoilswhichsinkinsteadoffloatAddition

ofpyrethrumextractsbothtolarvicidaloilsandtosprayoil
foruseversusadultswaspossibleafterthetoxicingredientsof
pyrethrumhadbeenfoundandmethodsdevisedfortheir
quantitativemeasurementMentionmaybemadealsoofthe
numerouschemicalsusedinrepellentlotionsorspraysbutthis
developmentisnotofmuchinteresttothoseengagedindes
tructionofmosquitoesbeforetheybecomeadults

Therelativelysimpleproceduresofusingoilandparisgreen
whencombinedwithgoodengineeringandsanitationgave
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fairlysatisfactoryresultsbutitwasinevitablethatthenewand
morepowerfulchemicalsthatbeganafewyearsagowithDDT
shouldbetriedagainstmosquitoesThesubsequentstoryis
familiartoallofyouAsinsomanyothercasesDDTwas
almosttoogoodtobelieveThesanitariansandengineerstook
abackseatMissirolithegreatItalianmalariologistrelated
beforetheFourthInternationalCongressonTropicalDiseases
andMalariain1948howafiveyearprogramhadbeeninaugu
ratedin1945foreliminationofmalariafromLatinaprovince
inItalyAllprophylacticmeasuressuchasdrainageoiling
andlandreclamationandmedicationwithquinineandother
drugsweredroppedandchiefreliancewasplaceduponuseof
DDTagainstadultsandlarvaetoalesserextentForthefirst
twoyearsbothmosquitoesandfliesalmostdisappearedand
themalariaindexdroppeddramatically

Wellthefliesbecameresistantwithintwoyearsandwhile
anophelinesseemtostillbesusceptiblethatisnottruewith
othergeneraToomanymosquitocontrolworkerswhoarenot
primarilyconcernedwithmalariawereguiltyofputtingall
theireggsinonebasketTherehavebeenprotestsrightalong
PerhapsImaybeforgivenforrecallingthatatthemeetingof
thisAssociationin1948Istatedthatthemostimportantsubject
inMosquitocontrolwastogetawayfromcompletedependence
uponDDTbutfewwerelisteningthen

Thesituationthathasdevelopedinmosquitocontrolissimi
lartothatforseveralotherimportantpestsItistobeexpected
thatsanitariansandengineerswillstressthevalueoftheircon
tributionsafterthetemporaryeclipseduringtheDDThoney
moonOntheotherhandsomepeopleremainunconcerned
becausetheytrustthesomeonewillcontinuetofindnew
toxicantsasfastastheoldonesbecomeuselessItisbyno
meansclearthatresistancetothepointofuselessnesswill
developwithalltoxicantsandmuchworkmustbedoneonthat
pointTherateofdeclineinresistanceafteruseofagiven
chemicalisdiscontinuedalsomustbedeterminedItisagood
thingthatthehoneymoonwasinterruptedsosoonfornowwe
mayreturntotheuseofallavailablemeansofsolvingthe
innumerableproblemsofinsectcontrolinasomewhatsadder
butwisermood

MrGeibWevepointedoutthisproblemoftheuseof
insecticidesinmosquitocontrolandthedevelopedresistance
tothechlorinatedhydrocarbonsbymosquitoesWenowhavea
paperbyDrLeoGardnerCaliforniaSprayChemicalCo
TheIndustrialOutlookontheUseofInsecticides

THEINSECTICIDEINDUSTRYOUTLOOK

ByLEORGARDNER

ManagerResearchandDevelopment
CaliforniaSprayChemicalCorporation

RichmondCalifornia

InmeetingwithyouIfeelthatIhavetheprivilegeoftalk
ingtothebestqualifiedgroupintheUnitedStatesinthecontrol
ofmosquitoesThroughoutthehistoryofyourAssociationyou
havebenefitedbyclosecontactwiththenationalleadersin
mosquitocontrolandinadditionyouhavehadthebenefitof
meetingssuchasthiscallingintheservicesoffederaland
otherstateexpertsthroughoutthenationYourscientificlead
ershipinthisfieldiscertainlyevidentinyouraccomplishments

Itisindeedapleasuretobeaparticipantinyourmeetingin
1952andtorepresentindustryhereIfeelthattheinvitation
toamemberofindustrytoparticipateinthismeetingisatrue
expressionofyourconfidenceintheserviceindustryattempts
torenderyouinthecontrolofmosquitoesandalliedproblems

Probablythemostcharacteristicdevelopmentinthecontrol
ofpestshasbeenthedevelopmentofresistancetoneworganic



insecticidesThisdevelopmentofresistanceisnotonlyaprob
lemofmosquitoesherebutisalsoatypicalproblemonmosqui
toesinEuropeAfricaandinotherpartsofthiscontinentLike
wisefliesredspidermitesthripsscaleinsectsandcertainother
pestshaveshownarapiddevelopmentofresistancetothenew
organicpesticides
Iknowthatoneofthequestionsyouaremostconcerned

withistheavailabilityofpesticidalchemicalsduring1952
Verybrieflysulfuristheshortestitemonthechemicallistand
sulfurisusedinthemanufactureofmostoftheproductswe
useIngeneraltheotherchemicalsareinsatisfactorysupply
Containerslacquerlineddrumsandothersuchspecialty
materialsmaybeshortAllethrinisavailableinamplesupply
nowandespeciallysosincemilitaryrequirementsforuseof
Allethrininaerosolbombshavenotbeensufficienttolimit

availabilityforcivilianuseThecurrentanticipatedproduction
willbringthetotalUSproductionuptoapproximately
500000poundsayearbythebeginningof1953Chlordanis
inamplesupplyfor1952DDTiscurrentlyinamplesupply
andthefinalavailabilityofthischemicalwillprobablydepend
onthedevelopmentofcottonpestsintheCottonSouthIn
generaltherewillbeampleDDTbasedoncurrentexpectations

LindaneiscurrentlyinamplesupplyAdditionalcapacity
willbeinoperationduringpartof1952whichwillbetteralle
viatethetightnessofthismarketduetotheheavydemandsfor
militaryuse

Althoughpresentstocksofpyrethrumareverylowimports
probablywillequalimportsreceivedin1951Increasingpro
ductioninBrazilwillprobablyaddsomewhattothetotalavaila
bilityofpyrethrumDepartmentofAgriculturerequirements
for1952aresetat5000000poundsRotenonesupplyis
reportedtobehighandimportswilldependondemand

Ingeneralitishighlyimportanttoanticipatethedemandfor
allofthesechemicalsandwhereverpossibletoorderapproxi
matelyonequarterofthe1952requirementswellinadvance
andthenmaintainapproximatelythisinventorythroughout
theseasonsoastoinsuretheavailabilityofthenecessarychemi
calsforthisuse

Iknowthatoneoftheproblemsthatisconfrontingallof
youiswhereweareheadinginthefieldofinsectresistanceand
whatmaybeexpectedNewsynergistsforusewiththecurrently
usedcompoundswillprobablybeoneofthemostimportant
developmentsfor1952Inadditiontheextendedusageof
safenedParathionotherorganicphosphatesandinaddition
otherchlorinatedcompoundswillprobablymarkthehighlights
for1952

Inthefieldofbenzenehexachlorideprobablythemost
importantdevelopmentformostofyouwillbetheimproved
availabilityofhighergammacontenttechnicalBHCwhich
materialisgenerallyreferredtoasFBHCorFortifiedBHC
Ingeneralthetrendinthisfieldistomakeavailabletechnical
BHCwithagammacontentofaround40to80gamma
whichmaterialsareknownasFortifiedBHC

Thepesticideindustryhasverymuchthesameproblemas
allotherphasesofindustrythatisitisconfrontedwitha
growingcostofmanufacturingpackaginganddistributionand
tomeetthesecostsitisextremelydifficulttoholdtotheold
pricelineJustascostshavegoneupinmosquitoabatement
worktheyhavealsogoneupintheproductionanddistribution
ofchemicals

InbringingthesefewremarkstoacloseIwishtoencour
ageeachofyoutopromotethroughdailyworkthoughmeet
ingsandthroughresolutionstheencouragementoffundamental
researchinthefieldofknowingmoreaboutinsectresistance
Withoutsuchfundamentalknowledgeitisextremelydifficult
toforgeaheadinthisimportantfieldAlsotoencouragemore
fundamentalworkinthefieldofsynergistsandinparticular
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synergiststhataretiedinwithamorefundamentalknowledge
ofinsectresistancesoastorendertheinsectsusceptibletothe
poisonwhichitnowmaybeabletoresist

Iwishalsotoencourageyoutoadoptanattitudeofflexibility
intheuseofnewchemicalstomeetthechangingsituation

Insectresistanceisundoubtedlythemostimportantproblem
infrontofusandIwishtoemphasizetheimportanceof
extendedfundamentalresearchworkaimedatabetterunder

standingofthisdevelopment
MrGeibThankyouDrGardnerAnyonehaveanyques

tionsIbelievehispointswereofsufficientinterestandwell
enoughtakentheresnopointinmakingfurthercommenton
them

WewillnexthaveapaperonAspectsofInsecticideResist
ancebyDrRBMarchUniversityofCaliforniaatRiver
sideWearefortunateindeedthatbothDrMarchandDr

Metcalfhavetakensomuchinterestinthisproblem

ASPECTSOFINSECTICIDERESISTANCE

ByRBMARCH
UniversityofCaliforniaRiverside

Theacquiredresistanceofinsectstoinsecticidalactionis
notanewphenomenonhavingfirstbeendemonstratedby
Quayle1916forCaliforniaredscaleresistanttohydrogen
cyanidefumigationHoweverithasbeentherecentandspec
taculardevelopmentofresistancetothechlorinatedhydro
carboninsecticidesincludingDDTmethoxychlorlindane
chlordantoxapheneanddieldrinespeciallybythehousefly
andvariousspeciesofmosquitoeswhichhasreallyfocused
attentionontheseriousnessofthisproblem

WorkoninsectresistanceatRiversidehasbeenlargelycar
riedoutonthehouseflyasthisisformanyreasonsthemost
convenientspeciesforstudyandsignificantfindingswithregard
toresistanthousefliesarebeingappliedtothestudyofrelated
resistanceproblemsTheworkhasdevelopedaroundtwo
phasesfieldcontrolstudiesandmorefundamentallaboratory
investigationsAdditionalstudiesarealsoinprogressonresist
antmosquitoesthripsandscaleinsects

Initiallystudiesweremadetomeasuretheextentofresist
anceinwildhousefliesanditwasshownin1948bythetopical
applicationofmicrodosesthatwildCaliforniahouseflieswere
resistanttomorethan300timesthenormalLD50doseofDDT

Ahighdegreeofresistancewasalsoshowntoexistforanalogues
ofDDTbutonlyasmalldegreeofresistanceforotherchlori
natedhydrocarbonssuchasbenzenehexachloridetoxaphene
chlordananddieldrinandnoappreciableresistancewasfound
forthepyrethrinsthiocyanatesandtheorganicphosphate
insecticidesMarchandMetcalf1949a

In1949markedresistancetotheotherchlorinatedhydro
carbonsincludingbenzenehexachloridelindanetoxaphene
chlordanaldrinanddieldrininadditiontoincreasedresist
anceforDDTanditsanaloguesdevelopedinthefieldThere
wasstillnoappreciableresistancetothepyrethrinsthiocya
natesororganicphosphateinsecticideshoweverMarchand
Metcalf1949bWiththespreadofresistanceofthistypeit
becameincreasinglydifficulttoachievesatisfactoryflycontrol
withthecommerciallyavailablematerialsnormallyusedfor
thispurposeuntilatthepresenttimeinsouthernCalifornia
itisimpracticabletouseresidualtypeinsecticidesinmost
situationsMarchandMetcalf1950

StabilityofResistanceThestabiltyofresistanceoftheBell
flowerDDTresistantstraintoDDTandthePollardDDT
lindaneresistantstraintoDDTlindaneanddieldrinhasbeen
studiedinthelaboratoryunderconditionsofnonexposureto
insecticidessinceAugust1948andAugust1949respectively
Inbothstrainstherewasaninitialperiodof15to20months



inwhichnoappreciablechangeinresistanceoftheprogeny
occurredfollowedbyaperiodinwhichthenumberofmore
susceptibleindividualshasincreasedattheexpenseofthe
numberofmoreresistantindividualsFiveto10percentof
theindividualsinthetwostrainshoweverhaveremainedat
ashighalevelofresistanceasinitiallyandwouldbecapable
offorminganucleusforrapidreselectionSeeTable1

Inthefieldthesituationismorecomplicatedduetocontin
uedselectionpressurefromfieldcontrolmeasuresIngeneral
resistancehascontinuedtoincreaseinthefieldespeciallyfor
DDTeventhoughthismaterialhasnotbeeninwidespread
usesince1948SeeTable2

DevelopmentofResistanceTostudythedevelopmentof
resistanceinhousefliesanumberofresistantstrainshavebeen
developedbyexposingsuccessivegenerationsoffliestodosages
ofinsecticidessothatonlyafewsurvivorsremaintopropagate
thenextgenerationThishasbeendonebyexposingeither
adultsorlarvaeorbothandstrainshavebeenselectedwhich
arehighlyresistanttolindane11bispchlorophenyl2nitro
propaneandtoDDTplusasynergist11bispchlorophenyl
ethaneSimilarstudieswithparathionhaveshownthedevelop

mentofonlyaloworderofresistance7timesin60genera
tionsSeeTables3and4Fromthesestudiesitappearsthat
resistancedevelopsintwophasesaapreliminaryperiodof
graduallyincreasingvigorwhichmaylastover20to30genera
tionsresultinginafivetotenfoldincreaseintheLD60andb
amorerapidincreaseinresistanceoverseveralgenerations
whichresultsinresistanceofvaluesof100to5000timesie
virtuallycompleteimmunity

Thesestudiesindicateacertaincorelationshipinresistance
toDDTlindaneprolanandDDTsynergistcombinationsin
facttheymightbeconsideredrespectiveadditionalchanges
inthesamebasicresistancemechanismForexamplethefact
thatcoresistancetoDDTdevelopedalongwithresistanceto
lindanebyselectionofthelaboratorystrainwithlindanecould
indicatethatresistancetolindaneinvolvesatleastaportionof
theDDTresistancemechanismSimilarrelationshipscanbe
deducedfromthedevelopmentofresistancetoprolanandthe
DDTsynergistcombination

Thefailuretodevelopresistanceexceptofaloworderwith
parathionin60generationsofselectionmaybeverysignificant
Althoughonecertainlycannotdrawanyrigidconclusionsit
mayindicatethatitwillnotbepossibletodevelopthesame
orderofresistancewiththeorganicphosphatesaswiththe
chlorinatedhydrocarbonsThisinitialresistanceofseventimes
maybeduetoselectionfromtheoriginalandnormalpopula
tionvariationandwouldbeofthetypewhichwehavecalled
phaseaaboveandwouldnotconstitutetheacquiredresist
anceofphaseb

Geneticstudiesinvolvingpairedmatingsofresistantandnon
resistantflieshavefailedtoproduceanyclearcutevidenceof
simpleMendalianinheritanceratiosfortheresistancefactors
Itshouldbepointedoutthatthesestudiesarebasedonkilland
notonknockdownwhichHarrison1951hasshownisappar
entlyinheritedinasimpleMendalianpattern

Studiesofotherfliescoinhabitinglocationswhereresistant
houseflieshavedevelopedhaverecentlybeenundertaken
Lewallen1952Ingeneralitcanbeconcludedthatthe
falsestableflyMuscinastabulansandtwoblowfliesCallitroga
macellariaandPhormiareginahavenotdevelopedresistance
asthehouseflyhasSeeTable5Studieswiththeseandother
fliesmaybeofimportanceinsheddinglightonthedevelopment
ofresistanceandontheprobabilityofthedevelopmentof
resistanceinvariousotherspecies

BasisofResistanceStudiesofthebiochemicalmechanisms
forthedevelopmentofresistancehavebeenmadeusingthe
SchecterHallercolorimetrictechniqueandultravioletabsorp
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tionspectratoidentifymetabolicbreakdownproductsofDDT
inresistantandnonresistantfliesIthasbeenshownthatDDT

resistantfliesareabletometabolizeDDTtoincompletely
identifieddegradationproductsingreateramountsandata
considerablymorerapidratethannonresistantfliesSeeTable
6StudiesinvolvingchromotographicseparationofDDT
degradationmayinvolvemorethandehydrohalogenationto
form22bis chlorophenyl11dichloroethyleneunpub
lished

Anadditionalsignificantfactorinthedegradationstudies
istheamountofintactDDTwhichremainsinlivingresistant
fliesaslongas72hoursafterinjectionThisamountis25or
moretimesthetopicalLDeuofsusceptiblefliesandindicates
thatchangesinadditiontothedegradationmechanismmay
beinvolvedinresistanceSuchadditionalchangesarealso
indicatedbythedevelopmentofresistancetoprolanandDDT
synergistcombinationsInthisregardstudieshavebeenin
progressonfundamentalenzymesystemswhichcouldbe
involvedinhouseflyresistanceTodateneithercholinesterase
norsuccinicdehydrogenasehasshownanyessentialdifferences
inresistantandnonresistantfliesunpublished

InsecticideInvestigationssOnthebasisoftheaboveand
similarexperiencesduringthepastfewyearsinmanypartsof
theworlditmightappearthattheresidualapplicationof
insecticidesforhouseflycontrolhaslittlepromiseforthe
futureNeverthelesssinceweknowwhatcanbeaccomplished
witheffectiveresidualinsecticidesincomparisonwithother
controlmeasuresthemostfeasiblesolutiontothiscritical
problemappearstolieinthedevelopmentofnewresidual
insecticidesagainstwhichresistancewillnotdevelopthe
developmentofsynergistsforthepresentinsecticidesagainst
whichresistancehasdevelopedorthebetterutilizationofsuch
insecticidessoastopreventthebuildupofresistanceThe
necessityforsuchasolutionbecomesevenmoreapparentand
criticalwhenoneconsidersotherarthropodsofbothmedical
andagriculturalimportancewhichhavebeeneffectivelycon
trolledonlythroughtheuseofinsecticidesespeciallythenew
organicinsecticidesThedevelopmentofresistanceisbeing
reportedineverincreasingnumbersofspeciesbutimportant
asthesecasesmaybethepotentialdevelopmentofresistance
intheremainingnumbersisofevengreaterimportanceAn
unsolvedproblemofresistanceisamostcriticalthreattoour
presenttheoryandpracticeofchemicalcontrol

NewInsecticidesOnthebasisofthestudiesofthedetoxifi

cationofDDTinresistanthousefliesbyadehydrohalogenation
mechanismitseemedthatanaloguesofDDTwhichcouldnot
bedehydrohalogenatedmightbeeffectiveagainstresistantflies
ThecompoundsProlanlandBulanalthoughstructurally
relatedtoDDTcannotbedetoxifiedbysuchadehydrohalo
genationmechanismStudiesinthelaboratorywiththesecom
poundshaveshownthatalthoughtheyaresomewhatlesstoxic
thanDDTtononresistantfliestheyareaboutequallytoxic
tobothnonresistantandresistantfliesSeeTable7Limited
fieldtrialswithDilanoveraperiodoftwoyearshaveshown
thatsatisfactorycontrolofresistantfliesfor1to2monthscan
beobtainedwithresidualapplicationscontaining40pounds
ofa50percentDilanwettablepowderper100gallonsof
finishedsprayMarchandMetcalf1950Laboratorystudies
haveshownhoweverthatafieldstrainofhousefliesofthe
DDTlindaneresistancetypeisrapidlyabletodevelopfurther
resistancetoDilantoashighalevelastoDDTSeeTable3
Thusresistanceundoubtedlywoulddevelopinthefieldifits
useweretobecomeextensive

Onthebasisoffailurestodevelophighlevelsofresistance

111bispchlorophenyl2nitropropane
211bispchlorophenyl2nitrobutane
3Aproprietarymixtureof3partsBulanand1partProlan



totheparathionwehavebeensearchingforsuitableorganic
phosphatesforuseinresidualapplicationsforhouseflycontrol
Twomaterialscompound3456andmalathonhaveap
pearedpromisinginlabortarytestsSeeTable7These
twomaterialsandespeciallymalathonhaveconsiderablyless
acutetoxicitytolaboratoryanimalsthanparathionTheir
respectiveacuteoralLD50stotheratareCompound3456
115120mgkgmalathon300andparathion415Prelimi
naryfieldtrialswiththesetwomaterialshavebeenaccomp
lishedbutwhenusedat05to4gallonsofa25percentcom
pound3456emulsifiableconcentrateoronegallonofa477
percentmalathonemulsifiableconcentrateper100gallons
offinishedsprayneithergavesatisfactoryresidualcontrolfor
morethantwoweeksFurtherexploratoryfieldtrialsare
plannedhowever

Inadditionanintensivesearchisbeingmadeintestswith
bothhousefliesandmosquitolarvaeforothercompoundsof
suitablecharacteristicsfromacollectionofover4000organic
compoundswhichhavebeenscreenedagainstotherpestsin
ourlaboratories

SynergistsWehaverecentlystudiedMarchMetcalfand
Lewallen1952morethan100compoundsassynergistsfor
DDTagainstresistanthousefliesDosagemortalitydatafor
combinationsofDDTandthefourteenmostactivesynergists
aregiveninTable8Thetoxicitiesofthesecombinationswhen
usedataratioof5partsofDDTand1partofsynergistwere
20to140timesgreaterthanthatofDDTaloneIncreasingthe
ratioofsynergisttoDDTincreasedthetoxicityofthecombina
tionHoweverevena10to1combinationofthemostactive
synergistbispchlorophenylchloromethaneandDDTwas
notastoxictoresistantfliesasDDTalonetosusceptibleflies
althoughitapproachedwithintentimesthisvalue

SynergisticactivitywasnotconfinedonlytoDDTbutwas
alsoeffectedwithmethoxychlorSeeTable9Therelative
increaseineffectivenesswithmethoxychlorsynergistcombina
tionswasnotasgreataswithDDTsynergistcombinationssince
methoxychloralonewasconsiderablymoreeffectiveagainstthe
resistantstrainthanDDTThesynergistsarepeculiarinthat
theywereineffectiveinincreasingtheactivityofDDTagainst
susceptiblefliesinfacttheyappearedtodecreaseitstoxicity
somewhatSeeTable10

WhenresistantflieswereexposedtoresidualdepositsofDDT
200mgftorDDTsynergistcombinations200and40
mgftrespectivelyanumberofinterestingobservations
weremadewithrespecttoknockdownactivityandtimeof
exposurenecessarytoachieve50percentmortalityin24hours
SeeTable11Ingeneraltheadditionofsynergistsincreased
theknockdownactivityofDDTforresistantfliestoaboutthe
samelevelasDDTaloneforsusceptiblefliesTheresistantflies
howeverrequiredmorethan4timestheexposuretotheresi
dualdepositsofthecombinationsfor50percentmortalityin
24hoursthansusceptiblefliesrequiredforDDTaloneThe
relativeeffectivenessofthesynergistcombinationisevident
thoughsincenoappreciablemortalityin24hourswaspro
ducedbya3hourexposureoftheresistantstraintodeposits
ofDDTalonealthough50percentoftheflieswereknocked
downinthistime

Limitedfieldtrialswiththethreebestsynergistswereaccom

plishedattwosmallhogranchesandtwodairiesnearRiverside
Thepopulationsofhousefliesattheselocationsshowedhigh
levelsofresistanceoftheDDTlindaneresistancetypeIn
generaltheDDTsynergistcombinationsgaveequalorsuperior
controltoanyothermaterialswhichwehaveinvestigatedsince
ofthethreebestsynergistssynergists12and3wereformu
latedasxyleneemulsionconcentratesandtheirapplications
thedevelopmentofthecombinedDDTlindanetypeofresist

400diisopropy10pnitrophenylthiophosphate
500dimethylS12dicarbethoxyethyldithiophosphate
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anceinsouthernCaliforniaCombinationsofDDTandeach

using20poundsofDDTand48poundsofsynergistper100
gallonsoffinishedsprayresultedin58weeksofsatisfactory
residualcontrolunderconditionsofveryheavyflypopulations
atthetwohogranchesthoughsomewhatlessatthetwodairies
35weeks

Alogicalconsiderationinthestudyofsynergistsconcerns
thepossibledevelopmentofresistancetothecombinationsLab
oratoryselectionofafieldstrainofDDTlindaneresistantflies
wasthusundertakenwithacombinationofDDTandsynergist
2Rapiddevelopmentofresistancetothecombinationtolevels
ashighastoDDTalonebeforeselectionwaseffectedSee
Table3Furthertestswithcombinationsofanumberofthe
othersynergistsshowedthatresistancehaddevelopedtothem
aswellSeeTable4Theselaboratoryresultspresageits
eventualdevelopmentinthefieldiftheuseofsynergistswere
tobecomeextensive
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TABLE1Stabilityofresistanceunderconditionsofnon
exposuretoinsecticidesTopicaldosagemortalitydatain
microgramsperfemalefly24hourpercentmortalities

24hrpercentmortalitiesdeterminedonfollowingdates
Bellflower 848 12492503518501151252

Strain

Dosage
DDTin

microg
female

fly
Original

Collection

01 55 35

02 65 60

05 75 65

10 70 65

20 10 35 55 70 95 70 95

50 22 90 95 100

100 49 45 50 75 95 100100

200 58 40 70 75 90 95 90

500 55 65 60 50 90 100100

Pollard

Strain 849 35085015165111511152

Dosage Original
lindane Collection

01 18

02 45

04 61

05

10 82

20 100

35 0 0 40 30 20

75 15 25 35 35 30

60

40 75 80 70

95 95 65 100 100 80



TABLE2Surveyoffieldresistanceofhousefliesinsouthern
California19481951Figuresrepresentaveragerelativeresist DDT

ancecalculatedfromtopicalLD58sintermsofnonresistantMethoxychlor
strainasunityfor12fieldstrainscollectedatvariouslocalitiesfLindane

TABLE3DevelopmentofresistanceinlaboratoryTopicaldosageinmicrogramsperflypermitting20to40percentsurvival

Lindane Parathion

Generation DosageGeneration

Plaboratory
strain

Fl

F2

F4

F10

F14

F15

Fal

F28
Fss

F24

Flo

Fse

Fu

111bispchlorophenyl2nitropropane
2larvaeandadultsbothtreated

3DosagesshownareintermsofDDTandincludeinaddition15asmuchsynergist

TABLE4 Dosagemortalitydatacharacterizingstrainsin
inTable3

Compound

Lindaneresistantstrainrfomlaboratorystrain
Lindane 0010

Dieldrin 0031

DDT 0033

Methoxychlor 0068

ProlanresistantstrainfromSuperPollardstrain

Prolan

Bulanl

DDT

Methoxychlor
Lindane

Pyrethrins
Parathion

Prolan MR88

DDT MR882

001

001

002

003

004

005

006

008

01

02
10

10

50

100

approximate
01

01

100
100

0510

2

002

092 018

111bispchlorophenyl2nitrobutane
2bispchlorophenylchloromethane

Plaboratory
strain

F1

F2

F3

F15

F28

F2

FOC

001

001

002
003

004

005

007

007

LD50inmicrogperfemalefly
Pretreatment Posttreatment

50100

6

100
100

25

6

0032

44 08

33 06

50

Prolan1

DosageGeneration

F1

F2

Fs

FT

F8

Fe
F11

F12

1948

96

7

6

Super
PPollardstrain

015

015

02

05

07

10

20

50

100

1949 1950

440 1300
21

4 36

Dosage Generation

DDT 11bis chloro

phenylethane 5 1

DDT bispchlorophenyl
ethynylcarbinol 5 1

DDT bispchlorophenyl
chloromethane 5 1

Prolan 1 2

DDT5pts
11bispchlorophenyl

ethane1pt

Bellflower
P1951strain

strain2
F1

F2

Fs

F4

Fs

5

10

50

100

whichresistancewasdevelopedinthelaboratoryasshown

DDT11bispchloropheny1ethaneresistantstrain
fromBellflower1951strain

100 Approximatedose
75 inmicrogper Dosein Topical24hr
10 femaleflyfor microgper percent
09 100mortality femalefly mortality

Compound pretreatment posttreatmentposttreatment

100 20 50

100 20 48

100 20 89

100 41

1951

1800

20

28

Dosage3

1DDT

25



TABLE5Relativesusceptibilityofthreespeciesoffliesco
inhabitingadairywherehousefliesareresistant

Topical24hrLD5osinmicrogramsperfemalefly
Muscadomestica

Resistant
strain

from Calli
same troga

LaboratorycollectionMuscinamacelPhormia
Compound strain sourcestabulans laria regina
DDT 033

Methoxychlor068
Lindane 01

4

24

48

72

Compound
Prolan

Bulan
DDT

3456

Malathon

Parathion

Pyrethrins

95

13

013

22

64

46

20

027
014

0041

004

0082

029

024

040

17

TABLE6DegradationofDDTinasusceptibleandresistant
strainofhousefliesinjectedwith2microgramsofDDTper
femaleflyasmeasuredbytheSchecterHallercolorimetric
method

MicrogramsDDTof2microgramsinjecteddose
degradedperfemalefly

Timeintervalafter
injectioninhrs Laboratory SuperBellflower

livingflies
85

110

125

115

TABLE7Topicalmicrodroptestsshowing24hourLDSosin
microgramsperfemaleflyforlaboratoryBellflowerandPol
lardstrains

24hrLD50sinmicrogfemaleflyforfollowingstrains
Laboratory Bellflower Pollard

0095 015 011

015 018 011

0033 11 100
0086

56 12 14

015 020 023

10 97 16

No Synergist
1Bispchlorophenylchloromethane
2 11bispchlorophenylethane
3Bispchlorophenylethynylcarbinol
4Dibispchlorophenylmethylcarbinolether
5Bispchlorobenzylsulfide
611bispchlorophenyl1chloroethane
7Bispchlorophenylmethylcarbinolmethlyether
8Bispchlorophenylmethylcarbinol
9Bispchlorophenylvinylcarbinol

1011bispchlorophenylethylene
11Dibenzylsulfide
12Bispchlorophenylmercaptomethane
13Bispchlorophenylmethane
14Bispchlorophenylbromomethane
DDT50microgramsperfemalefly20 12mortality

Synergists10microgramsperfemalefly 10mortality
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TABLE9Topicalapplicationofgradedcombinationsof
methoxychlorandsynergistsinconstantratioof5partsto1
partrespectively

24hrpercentmortalitiesforfol
lowingdosagesofmethoxychlor

Methoxychlorsynergistcombinationsinmicro
SynergistSynergist gramsperfemalefly

10 5 25 125 62 31

2 1 5 25 12 06

100100 100 100 82 82

10098 82 90 42 20

100100 100 100 100 62

1

2

3

Methoxychlor03microgfemalefly24 13mortality
10microgfemalefly76 4

Synergist 10microgfemalefly10

TABLE10TopicalapplicationofDDTandcombinationsof
DDTandsynergistsagainstsusceptibleflies

24hrpercentmortalitiesforfol
lowingdosagesofDDTandDDT
synergistcombinationsinmicro
gramsperfemalefly

DDT 05 04 03 02 01

Compound Synergist 01 008 006 004 002

DDTalone

DDT 1

DDT 3

TABLE11ResidualtestswithDDTandDDTsynergistcom
binationsagainstsusceptibleLaboratoryandresistant
SuperPollardflies

Compound
DDTalone

DDT 1

DDT 2

DDT 3

Timeinminutesfor

67 60 48 32

25

38 23 18 10

18

10

12

Timeinminutesofex
50knockdown posurecausing50mor

talityin24hrs
Labora

tory SuperPollard tory SuperPollard
120 173 20 1805

127 92
135 94

160 111

Labora

1Residuescontained200mgft2ofDDTand40mgftof
synergists

TABLE8Twentyfourhourpercentmortalitiesbythetopicalapplicationofacetonesolutionscontaininggradedcombinations
ofDDTandthefourteenmostactivesynergistsinconstantratioof5partsto1partrespectively

24hrpercentmortalitiesforfollowingdosagesofDDTsynergist
combinationsinmicrogramsperfemalefly

Synergist 50 10 5 25 125
DDT 10 2 1 5 25

100 100 100 875 675

100 100 100 85 52

100 98 95 72 48

100 100 90 75 38

100 98 98 62 35

98 100 80

100 98 72 48 32

100 78 55 48 30
100 90 62 22 18

ioo 92 48 38 8

98 80 50 30 35

100 65 50 30 10

100 65 28 25 10

92 55 25 18 5



MrGeibThankyouRalphYourpresentationgoesalong
waytowardsgivingusapictureoftheamountofworkthatis
requiredtogetthebasicinformationnecessarytohelpusinthe
practicalapplicationofthesematerialsIcanseeweveruna
bitovertimeWeoughttogetupandstiraroundalittleand
takeatenminuterecessIseewehaveacoupleofvisitorswho
cameinabitagoMrFrankSteadChiefoftheDivisionof
EnvironmentalSanitationintheStateHealthDepartmentand
heisaccompaniedbyArvieDahlChiefofSanitationSection
DivisionofMedicalHealthServiceoftheStateOfficeofCivil

DefenseWearegladtoseeyouheregentlemen

RECESS

MrGeibYouveheardconsiderableaboutthedevelopment
ofresistanceasrelatedtomosquitocontrolalsosomeonflies
WehavewithusMrAllenLemmonChiefoftheBureauof
ChemistryStateDepartmentofAgriculturewhowillhaveto
leaveinjustafewminutessoweregoingtochangethissche
duleslightlyandaskMrLemmonifhewontpresenthispaper
atthistime

AGRICULTURALPESTCONTROLLAW

AMENDMENTSEFFECTONMOSQUITO
CONTROL

ByALLENBLEMMON

ChiefBureauofChemistryStateDepartmentofAgriculture
Thepresentlawsgoverningagriculturalpestcontrolarethe

resultofatwoyearstudybyaJointLegislativeCommitteeon
AgricultureandLivestockProblemsgrowingoutofpersistent
demandsforeffectivelegislationtocurbabusesintheapplica
tionofpestcontrolmaterials

The1949sessionofthelegislaturepassedthreelawshaving
todowiththissubjectThefirstprovidedforlicensingofagri
culturalpestcontroloperatorswithspecificattentiongivento
examiningandlicensingpilotsengagedinthebusinessofpest
controlforhireThesecondprovidedforissuanceofrulesand
regulationsgoverningtheuseofinjuriousherbicidesinorderto
preventdamagetocropsfromuseoftheseimportantmaterials
Thethirdhadtodowithuseofinjuriousmaterials

Atyourmeetingin1950Ibrieflydiscussedtheselawsand
pointedoutthatthedefinitionofpestcontrolasusedinlicens
ingagriculturalpestcontroloperatorsdidnotincludecontrol
ofmosquitoesAftertwoyearsoperationundertheselawsthe
1951legislaturerevisedthedefinitionofpestcontrolinthe
agriculturalpestcontrolstatutestomakeitmoreinclusiveIt
nowincludestheuseorapplicationofanypesticideorofany
substancemethodordeviceforpesticidalpurposesorforthe
purposeofpreventingdestroyingrepellingmitigatingor
correctinganydisorderofplantsorforthepurposeofinhibi
tingregulatingstimulatingorotherwisealteringplantgrowth
bydirectapplicationtoplantsItisobviousthatthisincludes
applicationofpestcontrolmaterialsforthecontrolofmosqui
toes

Theprovisionsofthechapterdonotapplytoanyperson
whileengagedinanyactivitydefinedasstructuralpestcontrol
andrequiredtobelicensedundertheprovisionsoftheBusiness
andProfessionsCodeortopreservativetreatmentoffabrics
orstructuralmaterialsortohouseholdorindustrialsanitation
servicesInotherwordswedonotlicensejanitorsasagricul
turalpestcontroloperatorsAlsothereisnoduplication
betweentheoperationsundertheagriculturalpestcontrollaw
andtheoperationsunderthestructuralpestcontrolactbut
neitheristhereanyNoMansLand

Theseamendmentsmadebythe1951sessionshouldnotin
anywayaffectyourmosquitocontrolworkbutdogiveyou
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addedprotectionunderthelawwhichyoumayfindquite
helpfulinsomecasesIfyouhireanagriculturalpestcontrol
firmtoapplymaterialsbyaircraftasanindependentcontrac
toritmustusepilotswhohavepassedanexaminationand
securedacertificateofqualificationFurthermoreifeither
thepestcontrolfirmortheindividualpilotarenegligentdo
unsatisfactoryworkorinsomeothermannerviolatethelaw
ortheregulationsactioncanbetakenagainsttheguiltypersons
Actuallytheactionisagainstthelicenseebyfilinganaccusa
tionTheDepartmentholdsahearingontheaccusationand
rendersdecisionastowhetherthecaseisprovedandwhatthe
penaltyisforsuchinfractionsThisshouldtendtoprovideyou
withbetterqualifiedindividualswithwhomtodobusiness

Ouroperationsinpolicingpestcontroloperatorsshould
provideyouwiththesameprotectionandaidthathasbeen
providedyouinconnectionwithenforcementoftheeconomic
poisonslawtoseethatthematerialsprovidedyouareproperly
labeledofvalueforthepurposeintendedandcorrespondto
guaranteeonthelabel

Insomeofyouroperationswithparticularreferencetouse
ofinjuriousmaterialssuchasEPNyouwillneedtosecurea
permitfromtheagriculturalcommissionerofeachcountyin
whichworkisdoneThelawwithregardtoinjuriousmaterials
whichwaspassedbythe1949sessionofthelegislaturehasnot
beenchangedandtherulesandregulationsthatwereissued
underthislawrequirepermitstobesecuredforthefollowing
classesofeconomicpoisons

Pestcontrolmaterialscontainingcalciumarsenatestandard
leadarsenateorcopperacetoarsenite Parisgreenwhen
appliedindustformbymachinepoweredequipment

Pestcontrolmaterialscontainingtetraethylpyrophosphate
TEPPwhenappliedinunconfinedspaceasathermalaerosol
aerosol

Pestcontrolmaterialscontainingparathion
Pestcontrolmaterialscontainingethylparanitrophenyl

thionobenzenephosphonateEPN
Thepurposeoftheregulationsandoftherequirementto

secureapermitistoprotectnotonlythepersonsusingthe
materialsbutalsothosewhomaybeaffectedbysuchuseIt
ispresumedthatyouwillbefamiliarwithallthenecessary
precautionsandwarningsthatappearonthelabelsofthese
injuriousmaterialsandwillunderstandtheimportanceof
requiringyourmentofollowsuchprecautionsYoushould
havenodifficultyinsecuringpermitfromtheagricultural
commissionerwhenyoufinditnecessarytousethesematerials
Donotapplythematerialswithoutapermitasitservesasa
protectiontoyoutoshowfullcompliancewithalltherequire
mentsoflaw

Iwishtobringtoyourattentionarecentdecisionofthe
AttorneyGeneralNo5111datedNovember151951con
cerningliabilityfordamagesresultingfromtheuseofinjurious
materialsforpestcontrolIwillnotreadthewholeopinion
butonlytheconclusionswhichareinreplytotwoquestions
submittedbytheHonorableLloydWLowryMemberofthe
AssemblyMrLowrysquestionswere

1Isonewhohasfirstsecuredapermitinaccordancewith
theprovisionsofSection1080AgriculturalCodeliable
fordamagesresultingfromhisuseandapplicationof
injuriousmaterialsforpestcontrolorotheragricultural
operationsinaccordancewithsaidpermitirrespectiveof
negligenceonhispart

Assumethatapersonappliesherbicidesinstrictaccord
ancewithrulesandregulationsestablishedbytheDirec
torofAgricultureundertheprovisionsofSection10667
AgriculturalCodeandasaresultofsaidapplication
damagesorinjuriesarisetootherpersonsproperty



aIsthepersonwhosoappliedtheherbicidefreed
fromliabilityfordamagesresultingfromhisnegli
gentacts
or

bIssuchpersonliableforsaiddamagesirrespective
ofnegligenceonhispart

TheAttorneyGeneralsconclusionswere
Theliabilityofapersonfordamagesresultingfromhis

havingnegligentlyappliedinjuriousmaterialforpestcontrol
orforotheragriculturalpurposesorfromhishavingnegligently
appliedherbicidesisnotaffectedbecauseofhishavingsecured
apermitandhavingobservedtherulesandregulationsestab
lishedasprovidedbySection1080AgriculturalCodeorhis
havingappliedherbicidesinaccordancewiththerulesestab
lishedbytheDirectorofAgricultureundertheprovisionsof
Section10667AgriculturalCodeThelawofnegligenceand
themeasureofdamagesastheyrelatetosuchoperationswere
notchangedbytheadoptionofSections1080or10667Agri
culturalCode

Howeverifoneappliessuchinjuriousmaterialsinviolation
ofthelawortheadoptedrulesandregulationshisactsare
evidenceofnegligenceasamatteroflawThisevidenceof
negligencewillbedeemedconclusiveunlessaffirmatively
rebuttedbyashowingthattheactwasjustifiableorexcusable
underthecircumstances

InotherwordsasIunderstandthematterifyouhavea
permittoapplyinjuriousherbicidesorotherinjuriousmate
rialsliabilityfordamagesisnotaffectedbecauseofhaving
securedthepermitbutisthesameasitwouldhavebeenbefore
thelawwasenactedOntheotherhandifapermithasnot
beensecuredandapplicationofaninjuriousmaterialoran
injuriousherbicideismadeinviolationofthelawthisisevi
denceofnegligenceasamatteroflaw

Ifwecanbehelpfultoyouatanytimeinprovidingyou
withtechnicalinformationwithregardtooperationsofany
ofthelawsunderourjurisdictionpleasefeelfreetowriteus
Wewishtocooperate

MrGeibThankyouMrLemmonWecertainlyappreciate
yourcomingdownhereandtakingyourtimetokeepus
informedaboutlegislativematterscoveringtheuseofinsecti
cidesItssomethingthatperhapsmanyofusdontgiveenough
thoughttoanditscertainlysomethingthatwecouldgetour
selvesintroubleover

Ibelieveitsbeenfourfivesixyearsorsosincewehavehad
thepleasureofhavingsomeonepresentatourannualconference
fromtheOrlandolaboratoryoftheBureauofEntomologyand
PlantQuarantineatOrlandoFloridaIthinkweremostfortu
natetodayinhavingDrWilliamCMcDuffyDirectorofthat
laboratoryreportonthepresentstatusofresearchandcontrol
ofmosquitoesinFlorida

THEPRESENTSTATUSOFRESEARCHAND
CONTROLOFMOSQUITOES

INFLORIDAI

ByWILLIAMCMCDUFFIEandJoHNCKELLER
USDAAgrResAdmBureauofEntomology

andPlantQuarantine

ResearchonthecontrolofpestmosquitoesinFloridaaswell
aspracticalcontroloperationshasbeenlimitedalmostentirely
tothesaltmarshspeciesAedestaeniorhynchusWiedand
AsollicitansWalkthegladesmosquitoPsorophoraconfin
nisLArrandMansoniamostlyperturbansWalk
Thesespeciesoccurinfargreaternumbersthananyothersand
arethereforethesourceofgreatestannoyanceoverthestate
PriortoWorldWarIItheprincipalattentionwasgiventothe
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eliminationofbreedingbymeansofditchingdikingandfilling
ofareassusceptibletoperiodicalfloodingbyhightidesand
rainsorinthecaseofMansoniabymeansofswampdrain
ageorhostplantsuppressionResearchonlarvicideswascon
finedlargelytooilswithandwithoutemulsifierstopyrethrum
oilformulationsandtheavailableagriculturalinsecticides
Oilswereusedextensivelyforthecontroloflarvaeinaccessible
heavybreedingareasbutcontrolmeasuresforadultswere
virtuallyunknown

ForseveralyearsafterthediscoveryofDDTresearchonthe
controlofmosquitoeswaslargelyrestrictedtowaysandmeans
ofutilizingitsmiraculouseffectivenessAsotherchlorinated
hydrocarboninsecticidesappearedtheywereevaluatedas
extensivelyasDDTMeanwhilepracticalcontrolbecame
almostentirelychemicalcontrolwhichwassohighlyeffective
thatbothresearchandcontrolorganizationsbecamecomplacent
inthebeliefthatcontrolofmosquitoeswasnolongeraproblem
Thiscomplacencywasnotdisturbedbyafewreportsin1947
and1948offailuresofDDTtocontrolmosquitoesThese
failureswerevariouslyattributedtoinferiorinsecticidelow
dosagesimproperapplicationsorunfavorablemeteorological
conditionsallofwhichwereknowntohaveabearingoneffect
ivenessIn1949howeverfailuresagainstsaltmarshmosquitoes
becamefrequentinseveralcoastalcountieswhereDDThad
beenusedextensivelyforfourorfiveyearsandproperinvesti
gationspromptlyshowedthatthefailureswereduetoacquired
resistancetoDDTThisdiscoveryresultedinarenewedinterest
inresearchandcontrolofmosquitoesThedevelopmentsto
datearecoveredinthisreport

RecentResearchwithInsecticides

Duringtheseasonsof1950and1951smallandlargescale
testswerecarriedoutwithmostoftheavailableinsecticides

againstbothlarvaeandadultsorasprehatchingtreatments
Thetestswereconductedinseveralcoastalareaswheresalt

marshmosquitoesshowedamoderatetohighdegreeofresist
ancetoDDT

PrehatchingtreatmentsIn1950applicationsofdieldrinand
toxapheneat05and1poundperacregaveeffectivecontrolof
larvalbreedingthroughtwotofourfloodingsinareaswhere
larvaewerehighlyresistantwhereasDDTat1and3pounds
peracreprovidedonlyfairtomoderatecontrolInareaswhere
thelarvaeshowedslighttomoderateresistancesimilarapplica
tionsofdieldrinandtoxapheneweremoreeffectivethanin
highlyresistantareasandevenDDTat2poundsperacrepro
videdsatisfactorycontrol

In1951extensivetestswereconductedtocomparetheeffect
ivenessofthesamethreeinsecticidesaswettablepowderand
emulsionspraysatdosagesrangingfrom01to2poundsoftoxi
cantperacreThiswiderangeofdosageswasincludedinan
efforttomeasuremoreaccuratelythaninthepasttheeffective
nessofthehigherdosagesItwasnotexpectedthatthelower
dosageswouldprovideanyappreciablecontrolandthisproved
tobethecaseIrregularfloodingofthemarsheshowevermade
itratherdifficulttoevaluatefullytheeffectivenessofthevarious
treatments

Finalanalysisofavailabledataindicatedthatasaprehatch
inginsecticidedieldrinwasslightlymoreeffectivethantoxa
pheneandbothweresuperiortoDDTEmulsionandwettable
powderspraysofdieldrinat05and1poundoftoxicantandof
1poundperacrewerehighlyeffectivethroughthreeorfour
floodingsAtlowerdosagesbothmaterialswererelatively
ineffectiveorwereeffectiveforonlyoneortwofloodingsbut
dieldrinwasdefinitelysuperiortotoxapheneatcomparable

Thisworkwasconductedunderfundsallottedbythe
DepartmentoftheArmytotheBureauofEntomologyand
PlantQuarantine



dosagesAllapplicationsof1poundsofDDTperacrewere
effectivethroughtwoorthreefloodingsbutresultsatlower
dosageswereeitherpoororsoerraticastobeconsidered
unreliable

Resultsobtainedsofarindicatethatprehatchingtreatments
maybeusedadvantageouslyonareasthatareinaccessible
duringtheactiveseasonoraretooextensiveforpropercoverage
withlimitedequipmentandpersonnelHoweversuchtreat
mentsarenotrecommendedasageneralcontrolmeasure
becausetheyarecertaintohastenthedevelopmentofresistance

ControloflarvaeIn1950comparativetestsinareasof
moderateandhighmosquitoresistanceshoweddieldrintobe
slightlymoreeffectivethanbenzenehexachloride40percent
gammaisomerandtoxapheneAlltheseinsecticideswere
markedlysuperiortoDDTDieldrinappearedtobeequally
effectiveineachareatestedbutDDTandbenzenehexachloride
weredistinctlylesseffectiveinareasofhighresistanceThe
reversewasindicatedwithtoxaphene

Inlargescaletestsaerialapplicationsof01poundoflindane
dieldrinandheptachlorperacreinoilsolutionsgaveexcellent
controlofmoderatelyresistantsaltmarshlarvaeHeptachlor
andlindaneathalfthisdosageandtoxapheneat02poundper
acreshowedabout90percentcontrolAldrinat01pound
andDDTat02poundperacreprovidedfairlygoodcontrol
Insubsequenttestsinahighlyresistantareaaldrinat02pound
andDDTat04poundfailedtogivesatisfactorycontrolThe
differenceintheresultswiththeseinsecticidesinthetwoareas
clearlyreflectedtheinfluenceofresistanceontheireffectiveness
andsuggestedthatsimilardevelopmentsmaybeexpectedin
timewithlindaneheptachloranddieldrinalthoughtheyare
currentlyhighlyeflectiveagainstresistantsaltmarshlarvae

Larvicideresearchin1951waslimitedtosmallplottestsof
emulsionspraysandwettablepowderpelletsofdieldrinand
chlordanandofemulsionspraysofDDTaloneandcombined
withvariousmaterialsthathadshownpromiseassynergists
forDDTinlaboratorytestsOneseriesoftestswasalsomade
withDDTbenzenehexachlorideTossitsgelatincapsuleswith
5mlofanemulsifiableconcentratecontaining12percentof
DDTand45percentofgammabenzenehexachloride

Emulsionspraysofdieldrinat005poundandofchlordan
at01pouredperacregavecompletecontrolofresistantsalt
marshlarvaeandwereconsiderablymoreeffectivethanthe
samedosagesappliedaspelletsThepelletsoftheseinsecticides
wereaboutequalineffectivenessbothshowingabout90per
centcontrolat01and02poundofinsectcideperacreThese
resultsofferedsomeencouragementfortheuseofpelletsin
heavilyvegetatedareaswherespraysdonotpenetrateinsuffi
cientvolumetoinsureeffectivecontrolTheTossitsproved
highlyeffectiveinopenpoolsbutgavegenerallypoorresults
inheavilyvegetatedareasapparentlybecausethevegetation
preventedproperdispersaloftheinsecticideTheseresults
emphasizethefactthatthoroughcoverageofbreedingareasis
necessarytoachieveeffectivecontroloflarvae

IntestsofemulsionsofDDTplusasynergistonlyonecom
poundmonoethylphosphateincreasedtheeffectivenessof
DDTandthisincreasewasinsignificantTheothermaterials
eithershowednoeffectoractuallyseemedtoreducethetoxicity
ofDDTTheresultswithDDTalonevariedfrom0to100per
centcontrolatthehighesttestdosageof005poundperacre
Sucherraticresultscannotbefullyexplainedbuthaveoccurred
frequentlyinresistantareas

ControlofadultsInaerialspraytestsforcontrolofadult
mosquitoesin1950lindaneandheptachlorprovedtobethe
bestinsecticidesbothgivingexcellentcontrolofresistantsalt
marshadultsatdosagesof005and01poundperacreDieldrin
at01and015poundperacrewashighlyeffectivebutsimilar
applicationsofaldringavepoorresultsDDTwasineffective
atthestandarddosageof02poundperacrebutgavesatisfac
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torycontrolat04and05poundperacreasdidtoxapheneat
02pound

Duringthepastseasonastudywasmadeoftheeffectiveness
oflindanedieldrinandDDTdispersedwithgroundfogand
sprayequipmentunderdifferentmeteorologicalconditions
Otherstudiesweremadetodeterminetheeffectivenessand
practicabilityoftheseinsecticidesandalsoofchlordanas
outdoorresidualtreatmentsforthecontrolofadultmosquitoes
aroundhomesitesForthefirsttimeinmanyyearsnostudies
ofaerialsprayingagainstadultswereconductedHowever
observationsweremadeoneffectivenessofpracticalaerialspray
operationsinseveraldistricts

Inthetestswithgroundequipmentlindanegaveconsistently
betterresultsthandieldrinandbothweresuperiortoDDT
regardlessofthetypeofequipmentusedThefeatureofthese
testshoweverwasnottherelativeeffectivenessoftheinsecti
cidesbutrathertherelativeeffectivenessofthedifferent
machinesunderdifferentweatherconditionsTheresultsindi
catedthatthefogmachineDynaFogwasbestwhenthe
windvelocitywaslessthan5mphandthepoorestatwind
speedsover10mphwhilethereversewastruewithan
experimentalmodelofalightpneumaticsprayunitoperated
onajeepAmistblowerHessianMicrosolwasmosteffective
atintermediatewindspeedsof5to10mphThepossible
limitationsofeachtypeofequipmentasindicatedbythis
seasonstestshadnotbeenrealizedpreviouslyandthismay
accountfortheinconsistentresultsingroundcontroloperations
inFloridaaswellasotherstatesTheresultsobtainedthis
seasonemphasizetheneedforfurtherstudiesontheuseof
groundequipmentandanextensiveprogramofthisnature
isplannedin1952

Thestudyofoutdoorresiduetreatmentswasundertaken
primarilytodeterminewhethersuchtreatmentswouldeffect
ivelycontrolmosquitoesaroundhomeslocatedoutsideregularly
sprayedareasThetestsindicatedthatapplicationsof05
poundoflindaneperacrewouldprovideahighdegreeof
controlfortwoweeksormoreDieldrinat2poundsperacre
gavesimilarresultsbutDDTandchlordanat1and2pounds
peracrewereeffectiveforonlyafewdaystoaweekEffective
nesswasnotapparentduringthehoursofdarknesswhenadults
weremigratingfromthesurroundinguntreatedareaUnder
Floridaconditionsthereforeoutdoorresidualtreatmentsare
oflimitedvalueandarenotlikelytocomeintoextensiveuse

PresentStatusofPracticalControlWork

MostofthemosquitocontrolworkinFloridahasbeencon
centratedincoastalareasagainstthesaltmarshspeciesAedes
taeniorhynchusandAsollicitansUpuntiltheendofthewar
aspreviouslynotedcontrolworkwasconfinedlargelytoditch
ingandfillingofhabitualbreedingareasandtotreatmentwith
oilinemergenciesorinplaceswhereditchingandfillingwere
notfeasibleSincethewarcontrolworkhasbeenlargelylimited
totheuseofchemicalsatfirstDDTandmorerecentlybenzene
hexachlorideandotheravailablematerials

Thehighpointinefficientcontrolofmosquitoschieflythe
saltmarshspecieswithchemicalsprobablywasreachedin
1946and1947Duringthoseyearsasingleapplicationof02
poundofDDTperacreusuallywassufficienttocontrollarval
breedingandtoannihilateexistingadultmosquitopopulations
Since1947therehasbeenagradualbutmarkeddecreaseinthe
degreeofcontrolwithDDTwhichappearstobeproportional
totheincreaseintheresistanceofsaltmarshmosquitoestothis
insecticideThedecreasedeffectivenessofDDTcoupledwith
anunusuallyfavorablebreedingseasonin1951resultedinthe
mostacutemosquitoproblemthatFloridahadexperiencedin
manyyearsAttimesthesituationgotcompletelyoutofhand
insomeareasdespitethebesteffortsofcontrolworkers

ResearchbytheOrlandoFlalaboratoryoftheBureauof



EntomologyandPlantQuarantinelatein1949showedthat
benzenehexachlorideorlindanewouldgivefarbettercontrol
ofresistantsaltmarshlarvaeandadultsthanDDTDeonier
etal1950Recommendationswerethereforemadeforthe
useofthesematerialsinthoseareaswhereDDTwasnolonger
givingsatisfactorycontrolDistrictsinwhichresistancewasnot
indicatedwereadvisedtocontinuetouseDDTControlwas

generallysatisfactoryduringmostof1950butDDTbegan
failinginadditionaldistrictsresultinginashiftfromthis
materialtobenzenehexachlorideBeforetheendoftheseason
howeverafewfailureswithbenzenehexachloridewere
reported

Duringtheseveremosquitoseasonof1951DDTandbenzene
hexachlorideorlindaneweretheonlyinsecticidesingeneral
useMostofthecontroldistrictsusedsomeofbothbutonthe
wholemorebenzenehexachloridewasusedthanDDTatleast
againstsaltmarshmosquitoesReportsindicatethatbenzene
hexachloridegaveexcellentcontrolofresistantlarvaeexcept
inafewinstancesHoweverthereweremanypartialfailures
andoccasionalcompletefailuresagainstadultsinseveralcoastal
districtswheresaltmarshspeciesarehighlyresistantInone
ofthesedistrictsexperimentalapplicationsofdieldringave
effectivecontroloflarvaeandadultswhereDDTandbenzene
hexachloridehadfailedThismaterialhoweverwasnotavail
ableforuseinlargescalecontroloperationsAnotherdistrict
reportedsatisfactoryresultsunderlessdifficultconditionswith
chlordanbutthisinsecticidewasnotemployedelsewherethe
pastseason

AtthepresenttimethereisdeepconcernthroughoutFlorida
overtheprospectsforeffectivecontrolofsaltmarshmosquitoes
in1952Areviewoftheresultsoflastseasonsresearchand

reportsonpracticalcontroloperationsin1951justifythiscon
cernandmakeoneponderoverthefutureoutlookofmosquito
controlinFloridaSoberconsiderationofthesituationinthe
lightofourpresentinabilitytocontrolhousefliesleadstothe
beliefthatinafewyearsthechlorinatedhydrocarboninsecti
cidesnowbeingusedmayhavetobeabandonedinfavorof
moreeffectiveinsecticidesorofouralmostforgottenelimina
tivecontrolmeasuresInasmuchasresearchtodatehasnot
revealedanyinsecticidecapableofrestoringchemicalcontrol
tothehighlevelofeffectivenessobtainedwithDDTandsince
thereisnoassurancethatanynewinsecticidewouldremain
effectivelongerthanDDTmosquitocontrolworkersareagain
turningtopermanentcontrolmeasuresthroughoutthestate

Inanaddressbeforearecentmeetingofthemosquitocontrol
districtsinFloridaJohnAMulrennanDirectorDivisionof
EntomologyFloridaStateBoardofHealthreviewedthe
presentstatusofchemicalcontrolofmosquitoesinFloridaand
recommendedthatrenewedemphasisbeplacedonditching
fillingdikingandothereleminativemeasuresforcontrolMr
Mulrennanstressedthefactthatsuchmethodsareexpensive
andrequireconsiderabletimetoaccomplishresultsbutarethe
onlymeansofinsuringapermanentsolutionwhereaschemicals
areofonlytemporaryvalueandwouldhavetobeusedrepeat
edlyyearafteryearRecommendationsweremadethatthe
districtsutilizeatleast25percentoffuturebudgetsforperma
nentcontrolworkandthatchemicalcontrolbeconsideredonly
asanemergencymeasureInlinewiththeserecommendations
theStateBoardofHealthissponsoringanadditiontothe
presentStateAidLawwhichproposesthatfundsbeprovided
tothecontroldistrictsforeliminativecontrolinadditionto
the15000nowprovidedforinsecticidesequipmentand
personnel

TheStateBoardofHealthisalsoadvocatingintensive
researchonthebiologyandcontrolofmosquitoesItistheir
feelingthatacompleteunderstandingofthebiologyandecology
ofmosquitoesisnecessarytoachievethemaximumeffectiveness
frombotheliminativeandchemicalcontrolmeasuresThe
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Boardalsofeelsthatfurtherresearchisneededtodetermine

themosteffectiveinsecticideformulationsandmethodsof

applicationaswellastheoptimumtimeandconditionsfor
applicationAlltheseproposalsaresoundandifputintoeffect
shouldleadtomoreeffectivecontrolofmosquitoesandpossibly
intimetothesatisfactorysolutionoftheproblemMeanwhile
themethodsandinsecticidesavailablemustberelieduponto
alleviateannoyance

LITERATURECITED

DeonierCCTLCainJrandWCMcDuffie1950
Aerialspraytestsonadultsaltmarshmosquitoesresistantto
DDTJourEconEnt43450610

MrGeibAnyquestionstoDrMcDuffyWellhecertainly
broughthometousthatalotofthosethingswevebeenarguing
abouthereforthelasttwoorthreeyearssubventionresistance
andpermanentcontrolarealsoproblemselsewhereEvery
thinghesaidconcerningproblemsinFloridaseemstocorrelate
prettycloselywithourownproblems

TimeismovingonsowelltrytohurryalittlebitIdlike
tointroducethisnextpaperbysayingthatsincewehavebegun
usingDDTandrelatedcompoundsinmosquitocontrolwe
haventpaidmuchattentionorgivendiscussiontothetechnical
applicationsconcerninginsecticideformulationsWehavemade
arathercursorystudyofthatandsomeofushavetendedto
ignorecompletelythefactthatittakesaproperlycompounded
materialtodoaspecifictypeofjobWhythatsbeenoverlooked
andleftuntiltodayIdontknowbutatanyratewethought
perhapsitwouldbeofinteresttocoversomeofthissubject
matterMrGordonSmithEntomologistandthenewManager
oftheKernMosquitoAbatementDistrict

MrGordonSmithInthepastfewyearsthesubjectofproper
formulationsformosquitocontrolhavebeendiscussedinfor
mallyandrecognizedashavingaconsiderableeffectonthe
efficiencyoflarvicidingoperationsThisisthefirsttimehow
everthatithasfoundaplaceontheprogramofoneofour
annualmeetingsWehavewithustodayDrRLMetcalfof
theUniversityofCaliforniaCitrusExperimentStationand
MrWildeoftheGriffinChemicalCompanyThesegentle
menareexpertlyqualifiedtodiscussformulationsfromthe
standpointsoftheoryandpracticalapplicationandalsoofthe
problemsinvolvedindevelopingandmanufacturingthespread
ingwettingandemulsifyingagentsusedinthesepreparations
andtheirincorporationintotherequiredendproduct

Intheyearsbefore1945thetechnicaldifficultiesfacedin
theuseoflarvicidingmaterialswerecomparativelyfewcon
sideringthemanyramificationsencounteredtodayintheuseof
thechlorinatedhydrocarbonsandothersyntheticorganic
insecticidalagentsThewordresistancewasnotyetapart
ofthemosquitocontrolvocabularyIntheareasthenunder
controldieseloilandcrankcasedrainingsweresatisfactory
generalpurposelarvicidesandParisGreendustandtheNew
Jerseypyrethrumemulsionwereusedforspecialpurposes

SinceWorldWarIIandtheadventofDDTwiththe

compoundswhichfolloweditmuchhasbeenpossiblethatwas
neitherpracticalnoreconomicalbeforeInmosquitocontrol
thelowcostofthesematerialsandtheirlowphytotoxicityhas
madeitpossibletoextendmosquitoabatementintoareasand
spraycroplandswhichwouldnothavebeenpracticalusing
dieseloilHoweverasalwayswiththesunshinealittlerain
mustfallWiththeadventofDDTandtherapidgrowthof
mosquitoabatementinCaliforniaafterthewarthependulum
ofcontroleffortswungtoalmosttotaluseofchemicalswith
littleefforttowardtheendofsourcereductionThiswasina
largepartnecessarybecauseoftherapidincreaseincontrol
areaduringthefouryearsfollowingthewarandthedemand
forimmediatereliefbytheresidentsoftheareasbroughtinto



mosquitoabatementBecauseoftheincreasingstabilityofmuch
ofthisnewlycontrolledareaandthedifficultiesencounteredin
thedevelopmentofresistancetowardthechlorinatedinsecti
cidestheeffortisnowswingingbacktowardamajoremphasis
onsourcereductionasanelementaryprincipleofmosquito
abatementHoweverespeciallyintherichfarmingareasofthe
greatcentralvalleythecompleteeliminationofmosquito
sourceswouldbewellnighimpossiblesowemustlooktoward
abalancedoperationofsourcereductionthrougheducation
andpainstakingcontactsandtheuseofchemicalcontrolmeas
ureswherethisisnotfeasible

Sinceitseemsthatwemustforgoodmosquitocontrolrely
atleasttosomeextentonchemicalmeasuresweshould
reevaluateouruseofthesematerialstodateThismustbe

donenotonlytobetterunderstandresistanceandhowwe
mightdelayorovercomeitbutalsotoattempttogetthe
greatestpossibleeffiiciencyoutofthematerialswhichweare
usingTheproperformulationoftheseinsecticidalmaterials
isagreatfactorinthisefficiency

During1946andthefirstpartof1947mosquitocontrolin
CaliforniahitabonanzaasfarasDDTinsecticideswerecon
cernedAnemulsionwasavailablefromtheWarAssetsAdmini

strationataverylowcostwhichwastrulyspontaneousand
almostindefinitelystableItalmostseemedthatyoucouldput
acanofitdownbesideaninfestedbodyofwaterandlarvae
wouldalldropdead

Afterthissourceofsupplywasexhaustedtechnicaldiffi
cultiesbegantoappearItwassoonapparentthattheregular
commercialemulsionswerenotsatisfactoryformosquito
controlSomeofthemwereformulatedwithemulsifierswhich

Thepurposeofthispaperistoprovideyouwithaninsight
intotheproblemsofpracticalinsecticideformulationfromour
ownparticularpointofviewWewilldwellmainlyonemul
sibleconcentrateformulationasithasbeenindicatedthatthis

typeofformulationisyourmaininterestandsinceourviewof
thisfieldisatthelevelofformulationoriginwhereasyour
viewisattheuseorapplicationlevelitishopedthatthis
discussionwillproveofinterestandvalue

Attheoutsetletusestablishthefactthattheformulation
oforganicinsecticidesisstillanewandincompletelyexplored
fieldIamsureourmemorieswillconfirmthattheproblem
oforganicinsecticideformulationbeganwithDDTduring
1942Sincethisbeginningliterallythousandsofcompounds
havebeenscreenedfortheirinsectcidalvalueandoutofthis
workhascomethemanyacceptedcompoundswhichareat
handincommercialsupplyforyouruseandforuseinother
fieldsofinsectcontrol

Witheachnewcompoundhascomeanewproblemofprac
ticalformulationDespitethefactthatthisisanewfieldthe
progressandconversionoforganicinsecticidesfromthepubli
citystoriesof1942totheeverydaytoolsforinsectcontrolas
weacceptthemtodayisatleastaminormiracleandhascome
aboutthroughtheperseveranceknowhowandcooperationof
theinsecticideindustryatlargeWearebutonecompany
workinginthefieldinanattempttobuildbusinessandreputa
tionbycontributingtothepracticalsolutionofitsproblems
Manyothercompaniesarefollowingthesameprocessand
outoftheeffortsofallworkingbothincompetitionandcoop
erationhavewebeenabletoshowtheprogresswhichisin
evidencethroughoutthefieldSomuchforperspectiveandthe
broadbase

Inthespecificdiscussionofthepracticalaspectsofemulsi
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weresensitivetoalkalinehardnessandbrokedowninthefield
Allwereformulatedforuseswhichcalledforanunstableor

quickbreakingmaterialandthesewerenotsatisfactoryfor
applicationinwaterasalarvicide

Muchworkwasdoneduringthewinterof194748byvarious
districtsandformulatorsinanattempttodeterminewhattype
ofemulsionwouldbemostsatisfactoryandtodevelopthe
formulationsOpinionsatthistimeweredividedSomeworkers
feltthatacreamingtypewhichwouldstratifyintheupperfew
inchesofwaterofferedthemostpromiseOthersfeltthata
completelystableemulsionwouldbebestAlthoughnolabora
toryworkhasbeendonetogivesupportiveevidencefield
experienceindicatesthatahighlytocompletelystablematerial
isbestsuitedtomosquitolarvicidingoperationsLittleworkhas
beenwiththecolloidsofvariouschemicalsnowbeingdevel
opedHowevertheyaredefinitelyofinterestandshowpromise
ofpossibleincreasedefficiencyofcontrol

Oilsolutionsoftheorganicinsecticidesalsohaveawide
usageinCaliforniamosquitocontrolThesehaveprovenmore
efficientinsomeareasorforspecialpurposesthanemulsions
Littleworkhasbeendoneoncriticaltestingoftheinherent
toxicitiesoftheoilsusedandtheirspreadingpowersIthas
beenapracticeinmanycasestoaddsmallamountsofemulsi
fyingagentstooilsolutionstoenhancetheirspreadingpowers
Itispossiblethatespeciallydesignedspreadingagentsmight
servethispurposemuchbettereitherinstraightoilsorinsecti
cidalsolutionswithoilsolvents

IwillnowturnthefloorovertoDrMetcalfandMrWilde

whowilldiscussthesubjectofformulationsfromthetechnical
andmanufacturerspointsofview

SOMEPRACTICALASPECTSOFEMULSIFIABLE INSECTICIDEFORMULATIONS

TEWILDE

GriffinChemicalCompany

fiableorganicinsecticideformulationsitisnecessarytorecog
nizeanumberofseparatepointsnamely1wearedealing
withacomplexcompatibilityproblem2commercialformu
lationdealsforthemostpartwiththetechnicalgradeof
materialswhichcontainimpuritiesandsidereactionmaterials
tocomplicatefurtherthechemicalcompatibility3formula
tionsmustbebalancedtofittheconditionsofmechanical
applicationstorageconditionsandeconomicconsiderations

Onceanorganicinsecticideisestablishedasbeingeffective
foragivencontrolproblemliterallyhundredsofquestions
mustbeansweredbeforethemosteffectiveformulationinvolv
ingtheinsecticidecanbemadeavailableforfielduseItwould
beimpossibletocovereachpointwhichisindicatedbutwecan
giveyouanideaoftheproblembycoveringsomeoftheprinci
palproblemswhicharecommontomostorganicinsecticides

Wehavealreadyindicatedthatallformulationspresenta
complexproblemofcompatibility

Theprimarydiluentsincommoncommercialuseareeither
aromaticoraliphaticdtpendinguponthesolubilityrequire
mentsoftheorganicinsecticideandthesesolventswillvaryin
boilingrangearomaticitygravityandotherphysicalcharacter
isticsfromonemanufacturertoanother

Someorganicinsecticidesrequiresecondarysolventssuch
asketonesusedincombinationwiththemorecommonprimary
diluentsandinsuchcasestheproblemofformulationbecomes
evenmorecomplex

Oncetheconcentrationlimitoftheorganicinsecticideis
establishedbyastudyofthemostsuitablesolventordiluent
balanceitisofcoursenecessarytoselectacompatibleemulsi
fierwhichwillbestableintheorganicinsecticidesolventcom
binationsinceoneofthemostimportantrequirementsinvolved
isthatofstoragestabilityoftheconcentrate



Oncethissetofbalanceshasbeensatisfactorilyestablished
itisofcoursenecessarytoobtainanemulsionresultwhichis
consistentwithfieldrequirements

Thisiseasilysaidbutletuslookatsomeofthenumerous
pointswhichmustbegivenconsiderationbeforethisjobisdone

SelectionofsolventsInadditiontotheactualdegreeof
solubilityofthetoxicantinagiventypeofsolventtheuseof
aliphaticversusaromaticsolventshasaverydefinitebearingon
theemulsifyingcharacteristicsofagiveninsecticideformula
tionThemarginofsolubilitywithrespecttotemperatures
encounteredinstorageaswellastheviscosityeffectonthe
concentrateasawholeareimportantfactorsEmployingalter
natesolventsinagivenformulationmustbeaccompaniedby
considerationoftheeffectthealternatediluentshaveonthe
emulsifierusedaswellastheirsuitabilityassolventsforthe
toxicant

ReactivityoftoxicantCertainorganicinsecticidesandpar
ticularlysomeofthechlorinatedtypesarereactiveandunder
conditionsfavoringthisreactivityduringandafterformulation
oftheconcentratemayyieldsaltswhichhaveanullifyingeffect
ontheemulsifyingpropertiesoftheconcentrateThisisaccen
tuatedbymetalliccontainersurfacesinsomeinstancesacting
ascatalystsandthereforedueregardforcontainersstorage
conditionsandthelengthofstoragetimeinvolvedbeforethe
emulsifiableconcentrateisusedmustbetakenintoconsidera
tionFreshlypreparedconcentrateswilleliminatethese
problemstoaverylargeextent

WaterThehardnessfactorofwaterusedtopreparethe
emulsionhasaverydefinitebearingduemainlytothewide
divergenceintotalhardnessencounteredinthewateravailable
atvariouslocationsorareaswhereagivenconcentrateismade
intoanemulsionpriortoapplicationEmulsifierswithahigh
degreeofsocalledcalciumandmagnesiumtolerancemust
beselectedtooffsethardwateradverselyaffectingtheemulsion
Calciumandmagnesiumsaltscaninsomeinstancesremove
asubstantialportionofthewatersolublecomponentofan
emulsifyingagenttherebyweakeningthestabilityoftheemul
sionThishasthesameeffectasaddingelectrolytestothe
emulsionFurthermoreiftheemulsifyingagentisofsucha
naturethatcalciumandmagnesiumsaltsoccurringinthehard
waterformwaterinsolublecompoundswithanyportionorall
oftheemulsifierformationoftheoppositetypeofemulsionis
promotedandthisleadstobreakingoutoftheemulsionHot
watercanactadverselysinceemulsionsaretemperaturesensi
tivetosomeextentAsaruletheyareformulatedtopossess
optimumstabilityatroomtemperatureorsaybetween40and
80FHeatmaycausechangesintheemulsionstabilityby
alteringspecificgravityandviscosityoftheconcentratecom
ponentstherebyfavoringacoalescenceofthefinelydispersed
particlesbyalteringthesolubilitycharacteristicsoftheemulsi
fierconstituentstowardsgreatersolubilityinthewaterphase
withconsequentinfluenceontheinterfacialfilmbycreating
ahighervolatilityfactorwiththesolventsinvolvedandinsome
instanceswithcomponentsoftheemulsifierThepresenceof
excessquantitiesorganicmatterinthewatercanhaveabearing
inviewofpossibleintroductionofsolublecomponentsaffecting
thediluentemulsifierbalance

OrderofaddingcomponentsThiscanhaveaprofoundbear
ingonthedegreeofdispersionandalsotheresultingstability
achievedinproducinganemulsionToavoidreversionofphases
whichisexperiencedoccasionallyduringtheprocessofmaking
anemulsionitisconsideredbestpracticetoaddtheconcentrate
containingtoxicantsolventandemulsifiertothewaterphase
Inasmuchasmostemulsionsappliedinyourtypeofcontrol
activitiesinvolvethewaterasanexteriorphasethisisinour
opinionthebestwaytoachieveit

QuickandslowbreakingemulsionsGenerallythischaracter
isticisrelateddirectlytotheemulsifiercontentoftheconcen

57

trateoncesatisfactorydispersionhasbeenachievedthrough
selectionofasuitableemulsifierWhilequickbreakoutofthe
toxicantonthesurfaceoftheobjectbeingsprayedmay
desiredtherebydictatinguseofaquickbreakingemulsion
spreadingandwettingeffectsmaybeseriouslycurtailedwhen
insufficientemulsifierisemployedFurthermorepenetration
ofagivensurfaceisdecreasedinmanyinstanceswhenquick
breakingemulsionsareused

CreamingofemulsionsCreamingisrelatedtouniformityof
particlesizeandisofteninfluencedbytheamountofemulsifier
usedIthasnoadverseinfluenceontheemulsionprovided
agitationisresortedtoinsomeminordegreeatleasttoeffect
distributionofthecomponentsevenlythroughouttheemulsion
beforeitisappliedShouldsomephaseseparationinvolving
thesolventoccurinadditiontocreamingtheemulsionhas
thenbrokenandspecialconsiderationmustbegiventore
establishingdispersioncomparabletothedegreeofdispersion
thatexistedbeforephaseseparationtookplace

Inthefinalanalysisafterdueconsiderationhasbeengiven
tothenumerousphysicalconditionswhichmustbesatisfied
inproducingefficientemulsifiableconcentratesofthemany
insecticidesemployedinyourcontrolworkthematterofecono
micsentersthepictureThisfactorifoverlystressedcanresult
inlossofrealadvantagesotherwisegainedfromproperlyformu
latedconcentrates

Inconclusionmaywesaythesefewpointscoveredbriefly
hereareinouropinionsomeofthemostimportantconsidera
tionsthatshouldbetakenintoaccountinprovidingsuitable
emulsibleinsecticideconcentratesforoptimumcontrolresults
inthefield

MrGeibThelastpaperinthissymposiumwillbepresented
byDrRLMetcalf

NoteDrMetcalfillustratedhistalkwithmolecular
modelsanddemonstrationsofemulsifiersofseveraltypes

EMULSIFICATIONASAPPLIEDTOMOSQUITO
CONTROL

RLMETCALF

DivisionofEntomologyUniversityofCalifornia
Riverside

Emulsionsofwaterinsolubleorganicinsecticidesarecom
monlyusedinmosquitocontrolbothforlarvicidingandfor
theapplicationofresidualspraysforthecontrolofadult
mosquitoesTheseemulsionsaregenerallypreparedfromemul
sionconcentrateswhicharesolutionsofthetoxicantsinorganic
solventsformulatedsothattheycanreadilybedispersedas
tinydropletsinwater

Theformationofemulsionsisfacilitatedbythepresenceof
smallamountsofsurfaceactivematerialsemulsifierswhich
lowertheinterfacialtensionbetweenthewaterandtheoil

dropletsEmulsifiersaremoleculeswhichcontainbothoiland
watersolublegroupssothattheyorientthemselvesattheinter
facesbetweentheoilandwaterandthusstabilizethedispersed
oilIngeneralthegreaterthedispersioniethefinertheoil
dropletsthemorestabletheemulsionInsomecasestheseoil
dropletsmayreachcolloidaldimensionsandtheemulsionpro
ducedmayhavemanyofthepropertiesofatruesolution
Manythousandsofemulsifiersareknownwithvastlydiffering
propertiesKnowledgeoftheseandtheirintelligentusewill
greatlyimprovetheefficiencyofmosquitocontrolformulations

OutlineofEmulsification
ITypesofEmulsions

AOilinwaterwhereoilisdispersedphaseThisismost
commonininsecticideformulations

BWaterinoilwherewaterisdispersedphaseUsedin
cosmeticscreamsetc



IIPropertiesofEmulsions

ABreakingRatecontrolledlargelybychoiceofemulsi
fier

1Quickbreaking needsstrongagitationbreaks
rapidlyWhenusedinresidualinsecticideapplica
tionleavesheavydepositonwallbutneedspower
spraypump

2Stableemulsion requiresonlyslightagitation
Suitedforlarvicidingasitremainsinsuspension
wellneedsonlyslightagitationandthusissuitable
forhandsprayersaircraftspraysetcHoweverthis
typewhenusedforresidualapplicationspromotes
excessrunoff

BCreamingthisresultsfromdifferencesinspecific
gravityofdispersedandcontinuousphasesUsually
slightagitationwillrestorehomogenousstate
1Dispersedphaselighterthanwaterusuallykero

senefueloilorxyleneMostsuitablelarvicidefor
anophelines

2Dispersedphaseheavierthanwaterusuallyalky
latednaphthalenesolventMostsuitableforbottom
organismsculicinesorMansonia

3Dispersedphasehasspecificgravityequaltothat
ofwater10remainsdispersedforlongestperiod
seeformulationE

CSpreadingandWettingEmulsifiersimprovetheeffi
ciencyoftheinsecticidebycausingittospreadevenly
overthetreatmentareaandtowettheinsectcuticle

IIIClassesofSurfaceActiveAgentsUsedinEmulsions

1Alkalinesoapswhicharesodiumhardandpotas
siumsoftsaltsoflongchainfattyacidsTheseare
watersolubleanddonotfunctioninhardwater

Examplesodiumoleate CTH33COONa

2Organicamineswhichformsoapswithequalmole
cularquantitiesoflongchainfattyacids

ExampletriethanolamineNCH2CH2OH8
witholeicacid

3SulfatesoflongchainalcoholsIncludesGardinol
DreftetcThesearewatersolublebutarestable
inhardwatersacidsandalkalies

ExamplesodiumlaurylsulfateCT2H28OSO3Na
4SulfonatedaliphaticestersandamidesIncludes

VatsolIgeponetcExcellentwettingandspreading
agentsoftenusedinwettablepowders

Examplesdioctylsodiumsulfosuccinate
NaSOBCHCH2COOC8H17COOCsH17

sodiumsulfoethylmethyloleylamide
CH3CH3TCHCHCH2ICONCH3
CHCH2SO3Na

5MixedaliphaticaromaticsulfonatesincludesSan
tomerseDandothers

Examplesodiumdecylbenzenesulfonate
CmHa ColLSO3Na

6Nonionictypeethersalcoholsandestersofpoly
hydricalcoholsandlongchainfattyacidsIncludes
TritonsAtloxSpansTweenetcTheseareof
varyingdegreesofwaterandoilsolubilityare
effectiveundermostconditionsofhardnessand
acidityoralkalinityandaremostusedinemulsifi
ableconcentrates

Exampleglycerolmonoleate
C17H83COOCHCHOHCHOH

7Naturalgumsproteinscarbohydratesalginateetc
Examplebloodalbumin

8Finelydividedsolidssuchasbentonitesflouretc

58

IVFormulationofEmulsions

AChoiceofIngredientsthesewilldependon
1Natureandsolubilityoftoxicant

aOilsoluble

bWatersoluble

2Typeofformulationdesired
aTankmixseparateingredientsaddedtospray

tankEmulsifierwatersoluble

bEmulsionconcentrateingredientscombinedby
dissolvinginorganicsolventEmulsifieroilsol
uble

3Typeofapplicationconsideringsuchfactorsas
aDegreeofagitationinsprayequipment
bDesiredspeedofbreakingofemulsion
cWettabilityofsurfacesorvegetationnecessary
dHardnessofwaterwhereusedmanyemulsi

fierswhichworkwellinsoftwaterfailcom

pletelyinhardwatersSeawaterpresentsan
especialproblemNonionicemulsifiersare
muchlesssensitivetosalteffectsthanionicemul
sifiers

BCompatibilityofcomponentsofemulsionconcentrate
certainchlorinatedhydrocarboninsecticidesbreak
downslowlytoformhydrochloricacidwhichadversely
affectstheemulsifierperformanceandattacksmetal
containersThisdecompositionisacceleratedbyalkali
andbytracesofironandmoistureItmayberetarded
bythepresenceofaHC1acceptor
1Testbystorageoffinishedconcentratepreferably

inglasscontaineratelevatedtemperature130F
2Immersestripsofproposedcontainerinemulsion

concentratetoseeifthiswillpromotedecomposi
tionMostemulsionconcentratesofinsecticides

mustbestoredinplasticorlacquerlinedcontainers
3Lowtemperaturetests0Forlowerdepending

onwherestoredthesolubilityofthetoxicantin
certainsolventsdecreasesrapidlyatlowtempera
turesandformulationsverysatisfactoryforsummer
useoftencrystallizeoutandbecomeverydifficult
torestore

VTypicalEmulsionFormulationswhichmaybeusedin
mosquitocontrol

1Chlordan

AChlordan 45
Kerosene 475
Atlox1045A 75

BChlordan 50
Trex80 50

Thisformulationproducesasolventfreecolloidal
suspensionofchlordanwhichisverystable

2Toxaphene
CToxaphene 60

Kerosene 30
Atlox1256 10

Toxapheneemulsionconcentratesoftendecompose
slowlyandliberateHC1whichpreventsproper
emulsificationCompoundswhichcombinewith
HC1willretardthisprocessPyridineforexample
willoftenrestoreproperemulsificationtosucha
deterioratedconcentrate

3DDT

DDDT 25
Xylene 73
TritonX100 2

Thisformulationhaslowemulsifiercontenttopre
ventexcessrunoffinresidualspraying



EDDT 25
Kerosene 10
Sovacide544C 60
Atlox1256 5

Thisformulationhasabalancedspecificgravityof
theconcentrateatabout10toproduceveryslow
creamingwithmoderateemulsifiercontent
FDDT 25

Xylene 50
TritonX100 25

Thisformulationemulsifiesineitherfreshorsea

waterwithaminimumofagitationandisexcellent
asanallpurposemosquitocideespeciallyformili
tarypurposes

4BenzeneHexachlorideandLindane
GLindane 20

VelsicolAR60 725
Atlox1045A 75

Thisformulationhasalowerflashpointthanthe
xyleneformulationssuchasDandF

5AldrinandDieldrin

HAldrinorDieldrin 25
Xylene 70
Atlox1256 5

6Heptachlor
IHeptachlor 25

Xylene 70
Atlox1045 5

7Parathion

JParathion 50
Thiosolve 50

Thisformulationproducesaverystablesolvent
freecolloidalsolutionandalsohasreducedhazards
ofskinabsorptionoverthesolventtypeformula
tions

1Allpercentagesbyweight

TABLE1SolventsCommonlyUsedforPreparationofEmul
sionConcentratesforMosquitoControl

SpecificBoiling
gravitypoint

Solvent20C F

Solubilityingramsper
Flash 100mlsolvent25C

pointDDTlintoxaalhepta
F danephenedrinchlor

kerosene082 147261 100165 8 2280 28 19

xylene 0880135145 80 60 25450 235102

methylated
naphtha
lenes 098240290 245 60 82

MrGeibThankyouMrWildeGordonandBobAsweve
runovertimeEmbreeMezgerwhowasgoingtotalkabout
DieselOilDDTToxicityStudiesonSaltMarsheshasrequested
thathispaperbenotpresentedbutyouwillfinditprintedin
theproceedingsIamindeedsorrythatweverunovertimeso
muchandIappreciateyourpatienceOnbehalfoftheAssoci
ationIwishtoexpressappreciationtoallofyougentlemen
whoparticipatedonthissymposiumandtraveledmanymiles
tocomehereandpresentthesepapersInapersonalveinI
wouldliketoaddthatitswithsincereregretthatIhaveleft
mosquitocontrolIhavebecomeafarmeranditiswithreal
regretthatIamleavingthisfieldIhopethatIwillnotlose
mymanyfriendsandassociationsacquiredduringrecentyears
asamosquitocontrolworkerIamlookingforwardtoseeing
youagainasfrequentlyaspossible
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SALTMARSHFIELDSTUDYFORTOXICITY

COMPARISONOFDIESELOILDIESELOILDDT
CONCENTRATEANDDDTWATEREMULSIONON

AEDESDORSALISMEIGLARVAE

MezgerEmbreeGAaronsTheodoreGrayHaroldF
andOnishiKoichi

RepeatedfailuresofDieseloilandDieseloilDDTsolutions
toobtainhighmortalityinroutineoperationalpractices
promptedthedevelopmentofafieldtestprojectontheuncon
trolledmarshesofSonomaCountyThiscooperativestudy
betweentheAlamedaCountyandtheSolanoCountyMosquito
AbatementDistrictswasconductedduringthesummerof1951

TheSanAntonioCreekMarshlocatedonthewestsideof
PetalumaCreekapproximately4milessouthofPetalumawas
usedasthetestareaThischaracteristicsaltmarshsitecovered

fifteenacresTheconspicuousvegetationthroughoutthearea
wasthecommonpickleweedSalicorniaambigua

Eachmonthlyhightidethroughthesummerfloodedthe
testsiteresultinginhighdensityhatchesofAedesdorsalis
MeiglarvaeUsingboththepintdipperandthesampling
techniqueofHess19414diameternetsweeping3of
watersurfacetheaveragelarvaldensitywas156persquare
footorapproximately6500000peracre

MATERIALSANDMETHODS
FourstandardDieseloilbrandswereusedintheoiltesting

phaseShellSignalUnionandTideWaterAssociatedThese
consistedofthebrandsmostcommonlyusedbythemosquito
controlagenciesintheSanFranciscoBayareaTableI

AcommercialsampleoftechnicalgradeDDTwasusedin
allformulationsA25DDTmixtureusingxyleneandno
emulsifierwasaddedtoDieseloiltomakeupthedifferent
percentagesTableIIAxyleneDDTTritonx100water
emulsionwasusedforadirectoverallcomparisonwiththe
DieseloilandDieseloilDDTsolutions

Individualtestplotsconsistingof116acreareas17yds
x85ydsweremarkedoffonthemarshTwentysixplots
wereusedinasingletestOnesixteenthacreplotsizeproved
tobeaconvenienttestareaManysuchplotscanbemarked
offinarelativelysmalllarvalsourceareatherebyallowingfor
severalreplicationsofeachtestmaterial

Preandpostlarvalcountsweremadeoneachtestplot
Countsmadepriortolarvicideapplicationweretakenthrough
outtheentireplotwhilepostlarvalcountsweremadenearthe
centerByrestrictingpostlarvalcountstothecenterofthe
plotsthepossibilityoflarvicidematerialstransferringfrom
onplottoanotherthroughwindactionorgeneralwaterdiffu
sionwasminimized

OneandonehalfgallonhandpressuresprayersB GMfg
CowereusedinapplyingthetoxicantsHarangEngineering
CompanyNo8002fantypenozzleswereemployedThespray
ratewastimedsothatthesurfaceofeachplotreceivedtwo
passesoflarvicideAftereachplotwassprayedthesprayers
wererinsedwithwater

Encouragementandtechnicalassistanceduringthestudies
wassuppliedbyDrRMBohartAssistantProfessorofEnto
mologyUniversityofCaliforniaDavisbyHCPangburn

1EntomologistSolanoCountyMosquitoAbatementDistrict
2AssistantManagerAlamedaCountyMosquitoAbatement

District

3EngineerManagerAlamedaCountyMosquitoAbatement
District

4AssistantEntomologistAlamedaCountyMosquitoAbate
mentDistrict



ManagerSolanoCountyMosquitoAbatementDistrictandG
PaulJonesManagerMarinCountyMosquitoAbatement
District

RESULTS

AnevaluationoffourbrandsofDieseloilShellUnion
SignalandTidewaterAssociatedgaveindicationsthatno
singlebrandwasdecidedlymoretoxictolarvaethanothers
TableIAlso12and8gallonsofDieseloilperacregave
aboutthesamemortalitywhile4gallonsofDieseloilperacre
gaveaslightlylowermortality

UsingtheDieseloilDDTsolutionsTableIIresults
obtainedindicatedthatwhenmaterialscontaining12and
1DDTwereappliedat8and4gallonsperacretheaverage
comparativemortalitywasnearlythesame84and2gallons
peracrecontaining12and1DDTfailedtogivea100
mortalityThehighestmortalityobtainedwaseffectedthrough
theapplicationof8gallonsperacreat2035lbsacre
and107lbsacreAveragemortalitiesobtainedwere
941at12DDTand965at1DDTShellDieseloil
wasusedinalltestsofTableII

TwoandahalfgallonsofDDTwateremulsionwereused
attherateof02lbsacreAveragemortalitywas976

TABLE1DieseloiltoxicityfieldtestAedesdorsalislarvae
4thinstarsalicorniasaltmarshbrackishwater

Gallons

Per

Acre Shell

12 995

8 990
4 838

Gallons

Per

Acre

Shell
8

4

2

35

175

08

Average Mortality

991

941

848

70

35

175

Pounds

Per GallonsPer Concentration
Acre Acreat1 Mortality
20 250 995

20 250 1000

20 250 1000

20 250 986

20 250 1000

20 250 996

20 250 946

20 250 922
20 250 998

20 250 931

Union Signal Associated

995 939
911 900

863 852

TABLE2DieseloilDDTtoxicityfieldtestAedesdorsalis
larvae4thinstarsalicorniasaltmarshbrackishwater

PoundsPerAcreDDT Average Mortality

12 1 12 1

941

913

754

965

964

881

TABLE3DDTemulsiontoxicityfieldtestAedesdorsalis
larvae4thinstarsalicorniasaltmarshbrackishwater

Mortality
Average

976
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SUMMARYANDCONCLUSIONS

Testsconductedtodeterminethetoxicityofthreelarvicides
DieseloilaloneDieseloilDDTsolutionsandtheDDTwater
emulsiononfourthinstarlarvaeofAedesdorsalisindicatethe
following

112gallonsofDieseloilfailedtogive100mortality
991 995

212and8gallonsofDieseloilperacregaveaboutthe
samemortalityThe4gallonsperacreapplications
resultedinarelativelylowmortality

3NoonebrandofDieseloilusedwasappreciablysuperior
tootherbrandsintoxicitytothelarvaetested

4TheDieseloilDDTsolutions8gallonsperacreat12
DDT035lbsacreand8gallonsperacreat1DDT
07lbsacrefailedtogivea100mortality

5TheDieseloilDDTsolutionsof8and4gallonsperacre
at12and1DDTgavesimilaraveragemortalities
Relativelylowmortalitywasobtainedfrom2gallonsper
acrewithboth12and1DDT

6TheDDTwateremulsionat02lbsperacregavecon
sistentlyhighermortalitythantheothertwotypesof
materialsusedThiscomparisonwasbasedongallon
volumesandpoundsperacre
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Thefieldstationwasthrownopentovisitorsandtheopera
tionsprojectsandequipmentofthestationexplainedColonel
CarpenteralsoprojectedaseriesofKodachromeslidesillus
tratingtheproblemofsylvanyellowfeverinPanamaand
CostaRica

FOURTHSESSION

STUDENTUNIONHALLFRESNOSTATECOLLEGE

FRIDAYFEBRUARY151952900AM

PresidentHendersonIwelcomeyouagainthismorningto
ourfourthsessionofour20thAnnualConferenceInthereports
thatweregivenyesterdaythereportoftheMembershipCom
mitteewasntgivenIthoughtitmightbeinterestingtogive
youthenumberofmembersofourAssociationthatwehadas
ofJanuary21stIbelievethereareafewmoremembersof
thisAssociationnowAsofAugust181951wehad22corpo
ratemembersAsofJanuary21st1952wehad38corporate
membersAsofAugust1951wehad25associatemembersas
ofJanuary21stwehad45WehadasofJanuary21stone
sustainingmemberHoweverIbelieveitgoesintoprobably
halfadozenormorenow

Iwillnowturnthefirsthalfofthemorningprogramover
toBobPeterstheVicePresidentoftheAssociation

MrPetersWillthememberswhoareonthispanelplease
comeforwardOurpurposeistoapproachthesubjectof
mosquitosourcereductioninaninformalmannerIhopethat
eithermembersonthepaneloranyoneintheaudiencewho
hasanythingtocontributewillparticipateInstartingtodiscuss
thesubjecttodayweshouldhaveconsiderationofthetermswe



areusingFirstofallthetermspermanentcontrolandsemi
permanentcontrolhavebeenusedTheymaybegood but

theydontexactlyrepresentwhatisintendedEliminative
approachisanotherIbelievethatthetermswhichcome
nearestareeithermosquitosourcereductionormosquito
sourceminimization

Inselectingourtopicwedecidedthatitwasinorderto
presentthepanelintwopartsIprevailedonourimmediate
pastpresidentEdSmithtotakethesecondhalfof ourpanel
discussionandIthinkthatIhaveperhapstheeasiestpart
ThefirstpartoftheprogramisWhatisnowbeingdonein
CaliforniainthewayofsourcereductionprogramsButin
ordertohaveabasicunderstandingofwhatweareattempting
todotodayitisinorderthatwehaveanhistoricalreviewand
weprevailedonHaroldGraytopresentthisIintroduceHarold
FGraytheEngineerManageroftheAlamedaCounty
MosquitoAbatementDistricttopresenttheHistoricalHigh
lightsofMosquitoControlinCalifornia

HISTORICALHIGHLIGHTSOFPERMANENT
MOSQUITOCONTROLINCALIFORNIA

By
HAROLDFARNSWORTHGRAY

EngineerManagerAlamedaCountyMosquito
AbatementDistrict

Theratherconsiderablepreoccupationofmosquitoabate
mentworkersinCaliforniainrecentyearswiththeproblems
ofmosquitocontrolthroughtheuseofthenewchlorinated
hydrocarboninsecticidesofwhichDDTisatypehaspossibly
causedsomeinthisaudiencetothinkthattherathersudden
interestinsocalledpermanentcontrolmeasuresisanew
oratleastrecentchangeinideasOnthecontrarythattypeof
controlwhichseekstoreducetotheleastpracticableextent
thewateravailableforlarvalhabitatsistheearliestandstill
themostbasicconceptinmosquitocontroloperationsinCali
fornia

ThefirstmosquitocontroloperationsinCaliforniawere
performedinthevicinityofSanRafaelin1903and nearSan

MateoandBurlingamein1904and1905Ditchingofthesalt
marshestominimizethepoolswhichwereproducingAedes
dorsalisandAedessquamigerbythebillionswasalmostthe
onlyideainvolvedthoughitwasrecognizedthattheuseof
oilasasupplementarylarvicidalmeasuremightbehelpfulto
alimitedextentIntheperiodfromabout1909toabout1935
NMStovermostsuccessfullyappliedthisbasicideatothe
saltmarshesinSanMateoMarinandContraCostacounties
thoughitmustbeadmittedthatfromabout1930tothelast
fewyearswhenPaulJonestookoverMarinCountypractically
abandonedtheditchingconceptandsubstitutedoilspraying
withsuchpoorresultsastogivemosquitocontrolablackeye
intheopinionofmanypeople

In1910beganthefirstantiAnophelesmalariacontrolwork
inCaliforniafirstatPenryninPlacerCountyfollowedby
OrovilleinButteCountyandbyBakersfieldinKernCounty
Thesecampaignssupportedbyvoluntarycontributionsfrom
privatecitizensandgreatlylimitedbymeagrefunds were

directedalmoststrictlyagainstAnophelesfreeborniandwere
amongtheearliestspeciessanitationcampaignsinfact
theybeganlongbeforeSwellengrebelcoinedthatterm
Althoughtheywerelimitedasdemonstrationsandconsider
ableoilsprayingwasdoneneverthelessdrainagewasnotlost
sightofandwasrecognizedasthebasicmeasurewhencom
binedwithcareintheuseofirrigationwaterInfactasearly
as1911Hermswaswarningagainsttheexcessiveapplicationof
irrigationwaternotonlybecauseithelpedtoincreasemalaria

61

butalsoitdestroyedagriculturallandbyalkaliThearea
aroundTraverbecameafinehorribleexampleoffailureto
heedsuchwarningsandtothisdayhasnotrecovered

Ifyouwilllookatpage263oftheFourthEditionofMedical
EntomologybyWBHermsyouwillseeapictureofaditch
putintodrainanAnophelesproducingmarshnearPenryn
Thatditchwasdugin1910byayoungmannamedGray
whoalsotookthepictureHeisstillproudofhishandiwork
Beingnaturallylazyandaversetounnecessaryrepetitivework
heputtheditchinatthecostofalotofsweatsoastoavoid
frequentsprayingofthatswampHealsodidnotseewhythe
localfarmersshouldmakehisjobharderthannecessarybecause
theylettheirirrigationwaterrunonandonlongafterthe
groundhadgivenobviousevidencethatitwassaturatedSo
heexpostulatedstronglywiththefarmersaboutthiscareless
practicejustassomeofyouarebeginningtodotodayand
withaboutthesameeffectThenextyearhewasatOroville
stillweddedtotheideathataroundpointshovelwasmightier
thanthespraycanandstillexpostulatingwithirrigatorsFor
thenexttwoyearshewentupanddownthestatealternating
withWBHermsontheAgriculturalandHorticultural
DemonstrationTrainpreachingthenecessityofconservation
ofirrigationwaterandtheimperativeneedfordrainageif
malariaandmosquitoesweretobecontrolledinCalifornia

In1912theLosMolinosLandCompanyinTehamaCounty
wasgoingbankruptbecauseanepidemicofmalariainthisnew
irrigationprojectcausedpurchaserstothrowtheirfarmsback
onthecompanyThecompanyappealedtoHermswhosent
ayoungfellownamedGrayuptheretoseewhatcouldbedone
Theproblemwassimpleandthecureobvioustoomuch
irrigationwithnoprovisionfordrainageNowondermalaria
andAnophelesflourishedAlthoughoilasalarvicidewas
recommendedasanimmediatereliefstresswasputondrainage
andgreatercareintheuseofwaterAssoonasthemanager
THMeansputtheserecommendationsintoeffectmalaria
fadedawayandtheprojectbecamesuccessful

Alsoin1912SanDiegoaskedforhelpwiththeiraffliction
ofAedestaeniorhyncusandAedessquamigerThepresence
ofswarmsofthesemosquitoesdidnotpromotethetouristbusi
nessAgainHermssentGraydownthereandagainthelogic
ofthelocalsituationcalledforemphasisonsaltmarshditch
ingwithsupplementaloilingInthiscasehowevertheadvice
wasnotfollowedtheysprayedratherfutillyanddidlittle
ditchinganditwasmanyyearsbeforethemosquitonuisance
wasevenpassablyreduced

Inthefallof1917theAndersonCottonwoodIrrigation
DistrictwentintooperationinShastaCountyandin1918the
areahadaterrificepidemicofmalariaLeakagefromthe
newcanalsandlateralsprovidedhundredsofacresofshallow
seepagewaterideallysuitedtotheproductionofAnopheles
freeborniGraywhowasthenStateDistrictHealthOfficer
reportedtotheStateBoardofHealthontheneedfordrainage
tocontroltheseepagewateralsomeasurestoreducethe
seepageButonavisitin1937withDrLLWilliamsJr
oftheUSPublicHealthServiceGrayobservedseveralof
theoriginalseepageareasstillundrainedandstillproducing
amoderateamountofAnophelesfreeborni

ItisinterestingtoexaminetheProceedingsofthisAssocia
tionsince1930whentheybegantoberecordedInpractically
everyyearyouwillfindarticlesanddiscussionsondrainageas
ameansofeliminatinglarvalhabitatsandfromthediscussions
itisapparentthatdrainagewasconsideredtobeabasicfactor
inmosquitocontrolinCaliforniaAcursoryexaminationof
theseproceedingsalsoindicatesthatexcessiveapplicationof
irrigationwaterwasalsoaprimaryheadachetothemosquito
manofthosedaysTwoquotablequotesstruckmyeyein
1930GraystatedTheairplanecannotsupplantdrainagebut



canpossiblybeusedeconomicallyasanadjuncttodrainage
andin1932CGHydesaidTemporarymeasuresresultin
permanenttaxation

Afterabout1943ourProceedingsappeartoshowamarked
obsessionwithDDTanditsanaloguesThisobsessionwitha
newideaorgadgetisnotpeculiartomosquitomenbutwe
seemedtohaveacquireditinaparticularlyvirulentformBut
inspiteofthediseaseIfindthattherewasonepaperin1948
byCampbellonpermanentcontrolIn1949atourjoint
meetingwiththeAmericanMosquitoControlAssociationI
tookoccasioninmyPresidentialaddresstoenteraprotest
againstthethencurrentobsessionwithtemporaryandinsecti
cidalmethodsofcontrolIthoughtthisprotesthadpassed
almostunnoticedbutthenextyear1950Iwasaskedto
speakfurtheronthesubjectwhichbecamethepapergivenin
thoseProceedingsandknowntoyouasWhichWayNow
Thatsameyearwebegantohavepapersanddiscussionsagain
onwatermanagementandcontrolandMulhernconducteda
symposiumoneliminativecontrolmeasureswhichwaspartici
patedinbyKimballJonesSperbeckPortmanMurrayEd
SmithRussellDeWittRollandHendersonBobPetersand
Gray

LastyearJohnHendersonpresentedanexcellentstudyon
irrigationasrelatedtomosquitocontrolproblemsandagain
thisyearwehavethissymposiumonmosquitosourcereduc
tionPossiblywehaveatlastcomeupwithabetterdescrip
tivephraseforourbasicnecessityinmosquitocontroland
untilabettertermorphraseiscoinedIamwillingtogo
alongwithitButIthinkitshouldbepointedoutthatthelogic
ofeventsisinexorablyforcingustoareacceptanceofthe
fundamentalideathattheshovelologistandhisworksare
thefoundationonwhichsuccessfulandeconomicalmosquito

Itwouldappeartobeobviousthatanytypeofdrainagewhich
removesstandingwaterfromafieldorroadsideandcarries
ittoadrainagechannelornaturalstreamisofnecessityper
formingamosquitosourcereductionfunctionThissimplefact
isthebasisofthepolicyandpracticeoftheMercedCounty
MosquitoAbatementDistrictinregardtopermanentor
eliminativecontrolwhichweprefertocallmosquitosource
reduction

OurmosquitosourcereductionprograminMercedCounty
hasmanyfacetsFirstisactualperformanceofthedrainage
workatcostorlessasanaidtotheindividualfarmerscon
cernedandasademonstrationforotherfarmerstoseeSecond

iscooperationwithotheragenciesalsointerestedindrainage
problemsThirdisapublicrelationsandeducationprogram
designedtoacquaintthefarmerswiththeadvantagesofdrain
ageandinformthemastothehelpobtainableinsolving
drainageproblemsthroughthemosquitodistrictandother
agencies

TheMercedCountyMosquitoAbatementDistrictisinthe
drainagebusinessatpresentowningandoperatingaFordson
tractorandditcheranAllisChalmersHD7tractoranddozer
withtwoditchersandapulltypegraderandaLinkBelt
DraglinewithY2yardbucketAllofthisequipmentishandled
inthesamewayIndividualfarmersorgroupsoffarmerscon
tractwiththeDistricttohavedrainageconstructionormain
tenanceworkperformedTheDistrictentersintosuchagree
mentsonlywhensuchworkwilleliminateorreduceanactual
orpotentialmosquitohazardasshownbytheDistrictrecords
specificallytheinspectiontreatmentrecordcardandthesection
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DRAINAGEFORMOSQUITOSOURCEREDUCTION

EDGARASMITH

ManagerMercedCountyMosquitoAbatementDistrict

controlmustbebuiltIfmosquitotolerancetothechlorinated
hydrocarboninsecticideshasagaincompelledustoreexamine
andreusethisoldbutpereniallyyoungconceptthenithas
beenavaluablelessonButaboveallletuseschewunnecessary
workTheconstantrepetitiveapplicationofinsecticidesis
generallyuselessunnecessaryworkwhentheapplicationof
commonsenseandalittlepubliceducationandtheapplication
ofengineeringingenuitytoourproblemsthroughwaterconser
vationanddrainagecanreduceunnecessaryrepetitiveworktoa
minimumThiswillinthelongrunredoundtothebenefitofthe
taxpayerthefarmerthebusinessmanandthepublicgenerally
andwewillreceivebetterrecognitionforajobwelldoneatmin
imumeffortandworryonourpart

MrPetersIdontknowwhetherIgainedthisthought
listeningtoHaroldorwhetheritsbeensomethingthatscome
asaconsequenceofthinkingaboutthissubjectforawhilebut
perhapsthesloganwhichaflourcompanyusesmayhavea
certainamountofpracticalapplicationEventuallywhynot
now Ithinkthathistoryindicatesthatweareagainfacing
thesameissueEventuallywhynotnow

Iwouldliketoimpressontheremainingparticipantsthat
wehavehadquiteabitofinformationinthepastonwhat
individualprogramsareactuallyaccomplishinginthisstate
InthispresentationIpreferthatthemembersofthepanel
approachthesubjectfromthisstandpointWhatisyourprob
lemSecondlywhyhaveyouproceededasyouhavetoover
comeyourproblemAndthirdwhathavebeenyourmethods
andyourtoolstoaccomplishyourendThefirsttopicthatwe
aregoingtoconsiderisDrainageforSourceReductionand
IhaveaskedEdgarSmithManageroftheMercedCounty
MADtoinitiatethediscussions

surveymapsheetThesecooperativedrainageprojectsmay
involveonlyonefarmerortheymayinvolveasmanyastwenty
ormorepropertyownersMostoftheprojectscarriedoutby
theDistrictsofarhaveinvolvedinstallationofdrainagesystems
inirrigatedpasturesTheseareusuallydesignedtocarryoff
theexcessirrigationwateratthelowerendofthecheckstoa
drainagechannelwherethemosquitolarvaecanbeeatenby
mosquitofishorcanbemoreeasilysprayedifnecessaryThis
typeofdrainageaftersuccessfulcompletionofaprojectofthis
kindisexemplifiedbythestatementmadebyMrElmer
MurchieManageroftheCrockerHuffmanLand Cattle

CompanyofMercedMrMurchiecreditedtheMerced
MosquitoDistrictssdrainageprogramwiththreepositivebene
fitstothem1Relativeabsenceofmosquitoesintheareawith
drainagesystemsmakingitpossibleforirrigatorstoworkand
forcattletoeatunmolested2Increasedyieldofpasturegrass
3Consequentincreaseintheweightofbeefcattle

Inadditiontocontractingwiththefarmertodothedrainage
workatcosttheMosquitoDistricthelpsthefarmerinother
waysSomeoftheprojectsarepromotedbytheDistrictonits
ownintiativewhileothersarerequestedbutinbothcases
Districtpersonnelperformthelegworknecessarytogetall
thepropertyownersinvolvedinterestedTheDistrictsponsors
meetingsofsuchgroupsandprovidesfreelegalandengineering
adviceAnysurveyingnecessaryisdonebytheDistrictwithno
chargeIfhandworkisneededtheDistrictprovidesacrewof
rehabilitationcenterlaborwithnochargeIfeasementsare
neededtheDistricthandlesthenegotiationsIfconcessions
areneededfromothergovernmentalagenciestheDistrict
makesthearrangementsAllinalltheMercedCountyMosquito



AbatementDistrictismakingavailabletothefarmersdrainage
ataverylowcost

Thistypeofdrainageprogramreducesthearearequiring
sprayinginsomeindividualpasturesbyasmuchas95It
meansthatoperatorsinsteadofhavingtosprayentirefields
sprayonlyafewresidualdrainsinthefieldItalsomeans
increasedyieldtothefarmerandconsequentlyincreasedgood
willfortheDistrict

Wehavenoillusionsastotheimpactofourdrainagepro
gramonthecountyasawholeWeregardourprogramasa
longrangeapproachandourindividualprojectsasdemonstra
tionsofwhatcanbedoneWerealizethatthereismoretobe

donebywayofdrainageinMercedCountythananyone
organizationwithoutunlimitedresourcescouldeverhopetodo
Forthatreasonthesecondphaseofourprogramisanimpor
tantonethematterofcooperationwithotheragenciesA
yearagotheMosquitoDistricttooktheinitiativeinorganizing
theMercedCountyWaterConservationCommitteeMember
shipofthegroupincludesaboutthirtyfiveorganizationscon
cernedwithwaterproblemsinthecountysuchasthe
irrigationdistrictscanalcompaniesdrainagedistrictsCounty
HealthDepartmentCountyRoadDepartmentCountyPlan
ningCommissionBureauofReclamationStateDepartment
ofFishandGamelocalsportsmensassociationsetc

Theworkingsubcommitteeondrainagehasattemptedto
coordinateworkondrainagebeingdonebythevariousmember
organizationsThishasgreatlyfacilitatedcooperationThe
MercedCountyMosquitoAbatementDistricthasreceived
excellentcooperationondrainageprojectsfromtheMerced
CountyRoadDepartmenttheMercedIrrigationDistrictand
theSoilConservationServiceofLosBanos

Anyreductionofmosquitoesthroughdrainagesofarisinfini
tesimalcomparedtowhatislefttobedonebutitisatany
rateastepintherightdirectionFurtheraccomplishmentin
anymarkeddegreewilldependinlargepartonthecooperation
obtainablefromotheragenciesaswellasfromthefarmers
themselves

Thepublicrelationsandeducationprogramstartswitheach
andeveryemployeeoftheDistrictastheyareallrequiredto
beabletodiscusstheDistrictsdrainageprogramintelligently
withanyoneHoweveritistheoperatorsandtheforemenwho
dothebulkofthecontactworkwithindividualfarmersThe

subjectofmosquitocontroldrainageiscoveredintheannual
illustratedtalksgiventothegrammarschoolsandhighschools
throughoutthecountySpecialtalksonthedrainageprogram
oftheDistrictaregiventoserviceclubsfarmersorganizations
etcNewsreleasesandfeaturearticleshaveamplycoveredthe
DistrictsdrainageprogramThroughthemediumofpublic
meetingspaneldiscussionsetctheMercedCountyWater
ConservationCommitteehaspublicizedtheworkbeingdone
inMercedCountyondrainage

InsummaryTheMercedCountyMosquitoAbatement
Districtisapproachingtheproblemofreducingmosquito
sourcesinirrigatedfieldsbycontractingwiththefarmerstodo
thenecessarydrainageconstructionandmaintenanceworkat
costbycooperatingwithandenlistingtheaidofotheragencies
withmutualproblemsandbyconductinganeducationalpro
gramtopromotethesolutionofdrainageproblemsbythe
farmersthemselves

QuestionDoesyourdrainageprogramaimateliminating
theneedforsprayingpastures

MrSmithOnlyinextremelyrarecaseshasourdrainagein
anindividualirrigatedpasturereducedtheamountofspraying
tozeroandthenonlyforoneortwoseasonsOrdinarilythe
drainshavetobemaintainedthesecondorthethirdyearIn
mostcasesitisntamatterofeliminatingtheamountofspray
ingcompletelybutofreducingthenecessarysprayingfrom
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ahundredacresofpasturedowntotwoacresorinsomecases
onlyacoupleofhundredfeetofadrainditch

MrPetersIllnextcallonDickDeWittoftheKernCounty
MAD

SOURCEREDUCTIONINTHEKERNMOSQUITO
ABATEMENTDISTRICTWITHEMPHASIS

ONPUBLICRELATIONS

RICHARDHDEWITT

Adefiniteneedforaprogramofsourcereductionwasrealized
bytheKernDistrictbackin1945butduetothelackofsuffi
cientpersonnelaworkableprogramwasnotputintoeffect
untilinthefallof1948

Atthistimeonemanwasemployedtheyeararoundina
moreorlesstroubleshootingcapacitytomakeindividual
surveysoflocationswheresourcereductionmightbepossible
Hewouldthenfollowthroughwithcontactstotheindividuals
concernedinanattempttoreducetheproblemforthedistrict
andatthesametimetrytoobtainhiswillingcooperationThis
hasnotbeeneasyandseveralthingshadtobelearnedthe
hardway

Farmersarethemajorityofpersonscontactedandmost
farmersbynatureareafairlyindependentgroupItwasfound
thatthemostsuccessfulmeansofgaininghiscooperationwas
toworktheproblemoutwithhimindividuallyandtoguard
againstanytendencytowardstandardizingrecommendations
Theprimarilyimportantthingswerefoundtobetheeconomy
ofanyproposedplanandofcourseexplainingthedistricts
problemtohimandgenerallyeducatinghiminmosquito
controlUsuallyanindividualwhohasbeeneducatedtothe
programwillcomeupwithsomeprettygoodideasofhisown
onsourcereductionandhehasntthefeelingthathistoesare
beingsteppedonAllofthisisofcoursetimeconsumingand
resultscannotalwaysbeexpectedrightaway

Allduringthefirstyeartheprogramwasineffectthe
resultswereslowDuringthesecondandthirdyearsmanyof
thelargerhardtocontrolsourceswerereducedtoamini
mumWehavenowbecomequitewellknowntotheruralparts
ofourdistrictanditisnotanuncommonthingformany
farmerstoconsidermosquitocontrolwhenlayingoutplansfor
newlandThiswasverydefinitelynotthecaseduringtheearly
daysoftheprogramNoattempthasbeenmadeheretorelate
thetypesofrecommendationsmadebythedistrictasthey
havebeenmanyandvariedtosuittheindividualproblem

Wefeelthatthistypeofprogramhasbeenadefinitebenefit
totheKernDistrictespeciallyinthelightofinsecticidalresist
anceandthelargeincreaseofadditionalfarmacreageannually
inKernCounty

MrPetersThenextontheprogramwastohavebeenGeorge
UmbergerManageroftheSacramentoYoloMosquitoAbate
mentDistrictbuthewasunabletoremainThereasonthat
hewasincludedonthisprogramisthatfromallindicationshe
wasthefirsttoinitiatetheutilizationofprisonlaborinorder
toaccomplishsourcereductionprogramsHoweverwehave
arepresentativeonourpanelfamiliarwiththisapproachand
EdSmithcanperhapstellyouhowhehasutilizedprisonlabor
toperhapsthesameend

MrSmithIntheMercedDistrictwearetakingadvantage
oftheCountyRehabilitationCenterwhichisrightnextdoor
toourdepotTheprisonlaborisputoutforworktocounty
agenciesbuthastobepaidforattherateofsomuchperday
forguardandsomuchperdayfortransportationSincethey
arerightnextdoortoustheyhaveagreedtoswearourmen
inasdeputiestoactasguardsandweprovidethetransporta
tionWearethenabletoprovidethislaborwithabsolutely



nocosttothefarmersWemakeuseofthislaborinallofthe
handworkthatisnecessaryafteruseofourdraglineorafter
useofourtractors

MrPetersIthinkthatthereisnotmuchdifferenceinthis

approachfromwhatIhaveseenofGeorgesprograminthe
SacramentoYoloarea

MrSmithLetmepointoutonedifferenceWegetabout
sixorsevenprisonersGeorgeUmbergergetsaboutahundred

MrPetersArethereanyfurtherquestions
MrDahlJustwhoarethepersonnelandhowarethese

sourcereductionprogramsconducted
MrPetersThatsagoodquestionIthinkthatwehave

somewhatoverlookedwhoarethepersonnelthatareinvolved
inaccomplishingthisendWouldyouliketoanswerthatEd

MrSmithWetrytogetallofourmentobeinapositionto
helpoutOuroperatorsdotheinitialcontactworkoutinthe
fieldWhentheygetaprojectworkeduptoapointwhereits
beyondthemtheyturnitovertotheforemanIftheforeman
needssomeadditionalhelphecallsonthemanagerOneof
ourpilotsistrainednowasasurveyorsowhensurveyingis
neededhegoesoutButallofourmendocontributeWhen
itgetstothepointwheresomelegaladviceisneededwecall
inourattorneyandforengineeringadvicethankstothePublic
HealthServicewevehadLloydMeyersthereforthelast
severalmonthsbutoutsideofthattheirrigationdistricts
furnishengineeringadviceandalsothesoilconservationservice
soweareabletocallforhelpwhenweneedit

MrGreenfieldIveattemptedtoestablishthatformof
programusingprisonlaboranditsfailedbecausetheyare
hesitantaboutstartingafusswiththeneighborsHowmany
districtsnowhavesuchprograms

MrPetersHowardGreenfieldManageroftheSalinas
ValleyMosquitoAbatementDistricthasinitiatedaprogramof
prisonlaborandsuchhasfailedbecauseoflackofpublic
acceptanceHewouldliketoknowjusthowwidespreadthe
movementisandwhoisparticipatingandwhonotDoesany
onehaveanythingtosayinthatrespect

MrSmithInalloftheserehabilitationcentersitsanhonor

campTheguardsthemselvesdontcarrygunsTheymakeno
attempttostopanyprisonersfromwalkingoffTheysayifhe
wantstowalkofflethimgoWhentheygethimhegoesto
SanQuentininsteadofthecountyjail

MrPetersIdontknowwhetherthatideawouldworkif

appliedtodistrictworkersWellgoontothenexttopic
LandReclamationandIllcallonMrErnestCampbell
ManagerofContraCostaCountyMosquitoAbatementDistrict
whoIbelievehascreatedquiteabitofhistoryinmosquito
control

SANFRANCISCOBAYMARSHLAND

ByERNESTCAMPBELL

ItseemsprettywellestablishedthattheSanFranciscoBay
wasnotdiscoveredbywhitemanuntil1769Eventhreeyears
latertheextentandimportanceoftheBaywasnotrealized
In1772apartyhadsetoutfromMontereytolookforasuitable
locationforamissiontobelocatedintheharborofSanFran

ciscoTheywereattemptingtoreachthequietwatersoff
PointReyesItwaslaterthatthenameSanFranciscowas
switchedtothepresentSanFranciscoBayInattemptingto
getaroundwhatwasthoughttobeonlyanestuarywhichhad
beendiscoveredin1769thepartyfollowednorthalongthe
EastBayandturnedeastuptheCarquinezStraitstoabout
whereAntiochnowstandsbeforeturningback

Itseemsrathersingularthatthisthefirstrecordedjourney
topenetratesofaruptheBayhadoccasiontomentionon
March271772beingmuchtroubledbymosquitoesThese
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werereferredtoasbeingasbadorworsethanatthePortof
SanBlasThediarykeptbyFatherCrespialsonotedthe
absenceofheathensonthesedays

In1850theUnitedStatesCongresspassedAnacttoenable
thestatesofArkansasandotherstatestoreclaimswamp
land andCaliforniatookoveramillionandthreequarter
acresofswampandoverflowedlandIn1855Californiapassed
alawallowingswamplandtobetakenupin32acretractsat
100peracreThiswasincreasedto640acresin1859andin
1868allrestrictionsonacreagewereremovedandcapitalists
movedintotheDelta

Reclamationoftheswampswasanobligationwhichina
largemeasurewasnotimmediatelyfulfilled

Thefirstleveeswereputupbyteamandscraperbutin
greaterpartbyChinesecooliesusingshovelsTracesofsocalled
ChineseLeveesstillexist

ThesoiltypesoftheBaycanbegeneralizedintothreesec
tionsTheDeltawitharelativelystablepeatandothergood
agriculturalsoiltypesthestraitsandBaysconnectingthe
DeltatotheLowerBaywherethemarshesarecomposedof
adarkerpeatmuckthathaslittleagriculturalvalueinthe
lowerbaythesaltmarshesareaclaylikematerialofinter
mediateagriculturalvaluePrecipitatefromtheinteractionof
seawaterandsweetwaterhasbeenafactorinformationof

thelattermarshes

InreclaimingtheDeltaareaitwasalongprocessofbuild
ingandrebuildingtheleveesuntilabout1889whenadequate
floatingdredgesdroppedsteelclamshellbucketsintothewater
andbuiltleveesatfourcentspercubicyard

OnthelowerBayreclamationwasmoredesultoryandin
generalby1915hadifanythingaggravatedmosquitopropaga
tionsporadicperiodsofdryinghadshrunkandcrackedmany
squaremilesofmarshwithoutsustainedadequatereclamation
worksTheseopenfissuresofperhapsonetothreemilesper
acrewerethesourceofabundantmosquitopropagation

LeveesintheDeltaarebuiltonrelativelystablematerialand
adequateleveesaresomewhatreadilyattainableThefactthat
theseleveesinthemostpartsurroundislandswhichhavehigh
relativelydensematerialontheirborderscontributedtothe
relativelystableconditionoftheseleveesBelowthejunction
ofthetworiversthisisnotthecaseandtheleveesaresimply
cradledinamatofmaterialwhichbecomesrelativelycom
pressedintimeItisnecessarytogooveraleveeusuallyat
leastthreetimestogetsufficientheightOverloadingofthe
leveemayresultinafractureoftheaccumulatingmatunder
theleveefollowedbydisplacementandsubsidenceintheooze
andanewstartmustbemadeLittleengineeringdataapplies
tothetechniqueofsuchleveeconstructionandtheworkisa
matterofexperienceandjudgement

Forheavierconstructionandwherethemuckisnottoo

deepthepracticehasbeentosimplyfilltosolidmaterialAs
analternativewheredeepmuckexiststhepracticehasbeen
evolvedofdrivingverticalweepdrainstoallowwatertobe
forcedtothesurfaceasthelowermaterialcompressesunder
pressurefromheavysurfacefill

Aninterestingphenomenaisadeepandunstablestrip
approximately3000feetwideextendingwesterlyacrossthe
marshesfromaboutLowerShermanIslandoppositeAntioch
tonearFairfieldInthisstripleveeconstructionisdifficult
duetothepoormaterialandfoundationTheSouthernPacific
Railroadcrossesthisstripnearitswestendandwerefillingfor
yearsbeforefinallygettingareasonablystableroadbedThe
wavesofdisplacedmarshmuckwereaphenomenonandtrain
conductorsmadeapointofcallingthistotheattentionof
passengers

WhiledredgingadraincanalonGrizzlyIslandinthisstrip
thecrewawokeonemorningtofindyesterdaysditchbottom



highanddryandyesterdaysspoilinatroughunderwateras
aresultofdisplacementandsubsidence

TherearethreedistinctphasesoftheBayiesubmerged
landtidelandandswampandoverflowedorthemarshproper
EvensoeminentapersonasthelateProfessorHermsdoes
notmakethisclearInhisMedicalEntomologyThirdEdi
tionhestatesWhilesaltmarshesappeartobeflatthereis
agradualslopebetweenlowtidelevelandtheadjacentdry
landForpracticalpurposesthesemarshesmaybedivided
intotwomainareastheareasubjectedtodailytidalaction
wheremosquitobreedingseldomoccursandtheareabetween
theelevationofmeanhightidalwaterandtheelevationof
extremehightidesItisinthislatterareawherepractically
allbreedingofsaltmarshmosquitoesoccurs

ThisisnotentirelycorrectItwouldpresentamoreaccurate
picturetostatethatmarshareasarerelativelyhighbordering
theBayandintersectingsloughsandthatmosquitobreeding
occursintheresidualwatertrappedinthelowerareas

Marshareasaredistinctiveandordinarilywelldefinedin
contrasttotidalareasThemarshareasingeneralcoincide
withwhatthelawdefinesasSwampandOverflowedlandThe
relativelyhighbordersofthesedistinctivemarshesareingen
eralovertoppedonlybythehigherhighwaterThissegrega
tionofmarshfromtidelandfollowstheEnglishdoctrinewhich
declaresthattidelandshavetheirtitleinthesovereignand
arenotproprietoryandsubjecttosaleThisisbasedonthe
principlethatcertainelementscannotbelawfullyinthepos
sessionofindividualsThemarshareasontheotherhandserve

nousefulpurposetothesoverignwatersandaresubjectto
privateownership

ReclamationoftheSanFranciscoBaymarshlandsoriginally
wasthoughtofprincipallyforagriculturalpursuitsToday
thereareallsortsofreasonsforbuildingleveesandconstructing
drainditchesThemosquitomanoftodaymayfindhimself
cooperatingwithdiverseinterestsinthepursuitofthestrange
combinationofengineeringandbiologywhichismosquito
abatementonthebayareamarshlands

MrPetersArethereanycommentsorquestions
QuestionHowwilltheReberplanaffectmosquitocontrol

inthearea

MrCampbellThefeelingisthattherewontbeanyReber
planexceptperhapsamodifiedversionofitOnebigsticker
whichisveryevidentisthatevenwiththeimmenseprismof
watergoinginandouteachdaydredgesarestillrequiredto
keepthechannelopenacrossthebarandifyoudstopthatoff
therewouldntbedredgesenoughintheUnitedStatestokeep
itopenThatsonebigfactorinadditiontoothersButthe
Reberplanexceptinamodifiedversionisprobablynotseri
ouslyconsideredbyprominentengineersatthistime

QuestionWhatistheeffectofdrainageonpeatmarshfires
MrCampbellItsalongstoryIfthewateriskeptverylow

andourpeatmarshescatchfirewedneverintheworldput
themoutItwouldrequireatremendouspumpThepeat
smokemighthoveroverahighwaymilesawayandreallybe
aserioustraffichazard

QuestionWouldreplacementofsaltwaterbyfreshwater
undertheReberplanaffectmosquitocontrolontheBay
marshes

MrCampbellYoucantgiveaquickansweronwhateffect
itwouldhaveonmosquitocontrolAftertheBaywerefresh
foragoodmanyyearsconditionswouldbequitedifferentfrom
whattheyaretodaybutIamnotaprophetandhaveno
answertothisquestion

MrPetersIknowwereallinterestedintheReberplanas
itaffectsmosquitocontrolbutintheinterestoftimewewill
havetokeeptoourprogramThenextspeakerisPaulJones
ManageroftheMarinCountyMosquitoAbatementDistrict

65

MOSQUITOSOURCEREDUCTIONINTHE

MARINCOUNTYMOSQUITOABATEMENT
DISTRICT

GPAULJONESManager

TheMarinCountyMosquitoAbatementDistricthasare
claimedandunreclaimedmarshareaofapproximately65
squaremilesInthenorthernpartoftheDistrictmostofthe
reclaimedmarshlandisbeingusedforfarmingInthesouthern
partoftheDistrictonlyasmallareahasbeenreclaimedfor
farmingmostoftheopenmarshlandinthispartoftheDis
trictisbeingfilledforhomesites

Theunreclaimedmarshlandisusuallyleveedbyafloating
dredgerorbyalargedraglineThefirstleveeisbuilttoaheight
ofaboutfourfeetTheleveesarebuiltwithmarshmudThis
mudwillnotstanduphigherthanaboutfourfeetAfterthenew
leveeisayearolditistoppedtoanadditionalheightoftwoor
threefeetTheslopesoftheleveewillvaryfrom1on1to1on2
Ontheoutsideoftheleveeastripofland15to20feetinwidth
isleftuntouchedThisstriphelpstosupporttheleveeandpre
ventscaveinswhichwilloccuriftheleveeisplacedtoocloseto
theshorelineofthebay

Somefarmerswilldigsmallseepageditchesinsideofthe
leveeTheseditchesareconnectedtotidegatesorpumpsIfthe
reclaimedmarshisnearanuplandareawherethereisaLarge
amountofrunoffwaterduringthewintermonthsprovisionis
madetokeepthiswateroffthereclaimedmarshlandBychan
nellingtheuplandwaterintoaseparateditchitcanbebrought
intothetidalcreeksunderpressureThisincreasedpressureat
thetidegateswillgiveabetterflowofwater

Allleveesonmarshgroundhavetobeperiodicallyraised
Wheretheleveesfaceontothebaytheyareprotectedfromwave
actionbyrockripraporsomeotherkindoffacing

Whentheopenmarshareaadjacenttoatidalcreekiscom
pletelyreclaimedthevolumeofwatermovinginthetidalcreek
isgreatlyreducedduringthedryperiodoftheyearThisreduc
tionintheamountofwaterflowinginthecreekwillcausein
creasedsiltingandtulegrowthThissiltisbroughtinfromthe
baybytidalactionSometidalcreeksintheDistrictwhichwere
formerlyusedbyschoonersandbargesformovingfarmproducts
arenotnowwideenoughtoaccommodatearowboat

Thesettlingofthereclaimedlandandthesiltingofthetidal
creeksisgraduallymakingautomatictidegatesinefficientfor
drainagepurposes

IthasbeenthepolicyoftheDistricttoencouragetherecla
mationofopenmarshlandespeciallythatmarshlandlying
neartheuplandsTheopenmarshlandneartheuplandsisnot
usuallyeasytodrainbysimpleditchingIfthereisanupland
pastureneartheopenmarshthecattlewilltrampholesintothe
marshgroundanditwillbenearlyimpossibletodrainafter
extremelyhightides

TheDistricthasencouragedthereclamationofopenmarsh
landbycontributingtothecostoftheculvertsandtheautomatic
tidegatesInallcaseswheretheDistricthasmadefinancial
contributionsagreementshavebeenmadecallingforthe
ploughinganddiscingofcrackedgroundIncaseswherethe
reclamationwasdonepriortotheformationoftheDistrictout
rightcontributionshavebeenmadefortheploughinganddisc
ingofcrackedmarshground

AsanexampleofsourcereductionthisyeartheDistricthas
approvedanagreementwithonerancherwherebytheDistrict
willpay170ofthecostofaculvertandtidegateinreturnfor
thereclaimingof40acresofopenmarshandtheploughingand
discingof80acresofcrackedgroundAlmosteveryyearsimilar
projectsarecompleted

Mostoftheopenmarshlandwhichisavailableforfarming
inthedistricthasbeenreclaimedTheproblemnowfacingthe



districtisoneofmaintenanceTwoyearsagothedistrictpur
chaseda34yarddraglinesothatmaintenanceworkcouldbe
donemoreeconomicallyItisthepolicyofthedistricttodo
mostofitsmaintenanceworkonlandwhichisnotveryproduc
tiveandwherepaymentsfromtheProductionandMarketing
AdministrationundertheSoilConservationProgramcannot
bejustifiedWhereverdrainageworkcanbejustifiedasacon
servationpracticeitisthepolicyofthedistricttoencourage
thefarmerstoapplyforthisfinancialhelpandtoencourage
themtouseprivatedraglineoperatorsMilesofdrainageditches
havebeenconstructedinthedistrictundertheSoilConserva

tionPrograminthepastfouryears
Theproblemnowfacingthedistrictisthefreshwater

breedingThisproblemhasbecomemoreacuteduringthepast
fewyearsbecauseoftheincreasedpopulationinthedistrict
Thesolvingofthisproblemcallsformorehelpandamore
thoroughinspectionandmappingofthedistrict

MrPetersWhenIacquiredtheprogramoftheNorthern
SanJoaquinCountyMADIdidntwhollyappreciateitinthe
beginningbutnowIcansaythatIamproudtohavebeenable
totakeoversomethingwhichIbelievewasawellorganized
programwhichhadmeritbeyonddisputeWeshouldfirstof
allhearfromthemanresponsibleforstartingtheprogram
Ithinkwewouldbeinterestedinthebasicreasoningastowhy
ErnieCampbellwhowasthenmanageroftheNoSanJoaquin
CoMADinitiatedtheprogramofmosquitocontrolandland
reclamationontheMokelumneriverbottomintheLodi
district

BASICCONSIDERATIONSLEADINGTO

ELIMINATIVEWORKONMOKELUMNERIVER
FLOODPLANE

ByERNESTCAMPBELL
FormerManageroftheNorthernSanJoaquin

MosquitoAbatementDistrict

Thisworkinstitutedin1946consistsprimarilyofclearing
andinsomecasesleveeconstructionincooperationwiththe
propertyownersTheNorthernSanJoaquinCountyMosquito
AbatementDistrictownstwoD7CaterpillarTractorsand
twoLeTourneauscrapersThepropertyownerspaythecost
ofequipmentoperationonafixedhourlybasis

Astothereasoningbehindthedecisiontoinstitutethispro
gramIcoulddonobetterthanreferbacktoadiscussionon
PermanentControlbymyselfattheSixteenthAnnualConfer
enceofthisassociationThelateProfessorHermsevidently
heartilyendorsedthatdiscussionforhevoicedhisapprovalon
twodifferentinstances

Anyreasoningbehindadecisiontoinstitutepermanent
mosquitocontrolwouldembodyfactorsobviousandfamiliar
tousallandthesewouldapplytotheMokelumneRiverIn
thisparticularinstancetherewastheneedforasnear100
andpositivecontrolaspossibleonaccountofnearnesstocenters
ofpopulationConsideringthebreedingconditionsnoother
approachcouldhavesatisfiedthisdemandAnalmostequal
obstacletoalarvicidingprogramwouldbetheseasonalrequire
mentofqualifiedpersonneltoperformsuchlarvicidingEven
inspectionalrequirementswouldbeaniteminconjunctionwith
partialcontrolthroughairplanespraying

AlongthisriverthepredominatingmosquitoAedesVexans
doesnotfollowwhatmightbecalledtheclassicpatternThis
classicpatterncallsforlarvaldevelopmentfollowingfullflood
whenthedissolvedoxygencontenthasbeenloweredinresidual
watersOntheMokelumneRiverwiththeslowandgradual
riseofwateroverarelativelongperiodtheeggsdevelopinto
larvaealmostimmediatelyAsthewaterscontinuetoriseand
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seeporflowintohigherelevations larvaedevelopuntil
byfullfloodlarvaeinallstagesartdpupaearepresentThese
areamplyprotectedbytheheavyvegetationanddownwood
accumulationFollowingsubsidencefromfullfloodthereis
ordinarilyonlyarelativelyminorappearanceoflarvaewhich
arefollowingtheclassicpatternThissituationprecludesan
economicallysuccessfulprogramofairplaneadulticiding

TheMokelumneRiverbottomasisthecaseinsuchlands
issubjecttothehazardofdamagebyhighfloodHowever
accordingtoqualifiedengineeringadviceatleastsomeofthe
largeroftheseareaspresentedsoundreclamationpossibilities
Ouroriginalthinkingwastoreclaimtheselargerareasandin
themeantimegainabackgroundofexperienceastoacontinu
ationoftheprogram

Mosquitocontrolisinessenceaservicetoeliminateanevil
Itisthenaprogramofnegationratherthanaprogramcreating
apositivegoodHoweverinacooperativeprogramofperma
nentcontroltherearetimeswhenevenamosquitodistrictcan
participateinthecreationofapositivegoodthroughimproved
landusage

MrPetersIthinkthatnosummaryofactivitieswouldbe
completeifwedidnthearfromtheothersideoftheTehachapi
MountainsandwillcallonJackKimballwhoismanagerof
theOrangeCountyMAD

MINIMIZATIONOFINDUSTRIALSOURCESOF

MOSQUITOESINORANGECOUNTY

JACKHKIMBALL

BobPetersModeratorforthispaneldiscussionMosquito
SourceMinimizationinCaliforniahassuggestedthatwe
brieflydescribeourparticularproblemsourapproachtothese
problemsandthetoolsweareusinginourprogramtomini
mizeindustrialsourcesofmosquitobreeding

MosquitoworkersnorthoftheTehachapiesdonotpublically
recognizemosquitoproblemsinOrangeCountyandweagree
withthemWewholiveinOrangeCountywithitsinvigorating
climatethroughouteverymonthoftheyearrecognizetheseso
calledproblemsasmosquitoabatementchallengestobemet
withcontinuousenergyandenthusiasm

IndustrialWasteProblems

ThedairyfarmindustryandtheoilindustryinOrange
Countyproducelargequantitiesofwastewaterthatareeither
dischargedintotheoceanthroughdomesticandindustrial
sewagesystemsorspreadonlandTheprocedureofspreading
thiswastewateronlandbymeansofevaporatingbasinsseepage
sumpsandoragriculturalirrigationhascreatednumerous
mosquitosourceproblemsthatwarrantourpresentprogramof
preventionminimizationandelimination

Thedairyindustryconsistsofsome135farmsproducingan
averageof100000gallonsofmilkperdaywithatotalincome
ofsome14000000peryearOnlytwoofthesefarmsare
connectedtoapublicsewerandalmost80arelocatedin
asectionofthecountylackingsurfacedrainagefacilitiesand
subjecttostormwaterfloodingasoccurredinJanuaryofthis
yearThedisposalofthedairybarnwashwaterisadifficult
andexpensiveproblemtoeachoperatorGeneralpracticehas
beentospreadthiswastewateruncontrolledonbarrenground
althoughinrecentyearsthelargeroperatorshavesalvagedthis
waterforsupplementalpastureirrigation

OilinOrangeCountyisa100000000peryearindustry
withanassessedvaluationtotalingonequarterofthevaluation
oftheentirecountyNinetypercentofthewastewatersepa
ratedfromtheoilpumpedbythe2600operatingwellsisdis
chargedintotheoceanTheremaining10ofthiswastewater



producedmainlybythesmallproducingcompaniesisdisposed
ofonlandbyvariousmethodsProlificbreedingofCulextar
salisandotherpestmosquitoesoccursintheseepagesumpsand
evaporatingbasinsinspiteofthepresenceofheavyoils

DistrictsApproachtotheProblem
Sincethecreationofthisdistrictin1948thesolutiontothese

industrialwasteproblemshasbeenapproachedonaneduca
tionalbasisImmediatecontrolofmosquitobreedingbylarvi
cidingmethodshasbeencarriedoutbythedistrictAstudyof
theoperatingrecordsforthistemporarytypeabatementindi
catedtheeconomicjustificationforpreventingnewindustrial
sourcesandforminimizingoreliminatingexistingsources
Cooperationwithotherpublicagencieshavingprimaryinterest
intheregulationoftheindustriesinvolvedhasbeentheprin
cipletoolusedforachievingthedistrictsobjectiveofperma
nentcontrolofmosquitobreedingsourcesProceduresfor
incorporatingmosquitoabatementrequirementswithinthe
requiredpermittodisposeofanyindustrialwasteortooperate
adairyfarmarenowineffect

DairyFarmControlProgram

Allnewdairyfarmslocatingwithinthecountymustobtain
alandusepermitfromtheCountyBoardofSupervisorsAll
applicationsareprocessedbytheCountyPlanningCommis
sionWrittenrecommendationssettingforthminimumrequire
mentsforhealthandsanitationmeasuresandfortheprevention
ofmosquitobreedingsourcesaremadebytheCountyHealth
DepartmenttothePlanningCommissionincooperationwith
theMosquitoAbatementDistrictThesewrittenrecommenda
tionsareincorporatedwithinthelandusepermitwhenissued
tothedairyfarmownerCompliancewiththesebasicconstruc
tionrequirementsisasquredsincedailplansmustbesubmitted
andfinalcompletionoftheworkapprovedbytheHealth
DepartmentbeforeanoperatingpermitisissuedAlargearea
ofthecountysmilkshedsisunderinspectionbytheLosAngeles
CityHealthDepartmentbutworkingarrangementsbetween
thetwohealthdepartmentspermitthesamefollowupofthe
minimumrequirementssetforthinthelandusepermit

AjointprogrambetweenthedistrictandtheOrangeCounty
HealthDepartmentfortheminimizationandorelimination
ofmosquitobreedingsourcesandothersanitationproblems
causedbythedisposalofwastewaterinadequatedrainageof
corralsandpasturesetcisunderwayonallexistingdairy
farmsJointinspectionandrecommendationsareworkedout
withthedairyoperatorandthenconfirmedinwritingbythe
HealthDepartmentCarefuloperationofwastewaterdisposal
systemsandmanagementofpastureirrigationisourcurrent
objectiveEachemployeeofthedistrictiscooperatingwith
thedairyoperatorbycontinuallyexplainingthefundamentals
ofmosquitobreedingandcontrolandbylarvicidingtheexist
ingsourcespendingcorrections

OilandOtherIndustrialWasteControlProgram
OrdinanceNo601oftheCountyofOrangeregulatesthe

disposalofindustrialwastesonapermitbasisEnforcementis
bytheCountyHealthOfficerwhohassetupanadvisorycom
mitteetohelpsetpolicyandreviewallapplicationsThe
manageroftheOrangeCountyMosquitoAbatementDistrict
isamemberofthisadvisorycommitteealongwithrepresenta
tivesfromtheplanningcommissionBuildingDepartment
AgriculturalDepartmentJointOutfallSewerBoardandthe
StateWaterPollutionControlBoardRegionNo8

OfparticularinteresttotheMosquitoAbatementDistrict
hasbeentheregulationofthedisposalofoilwellbrinespro
ducedbythesmalleroilcompaniesAsmentionedpreviously
thepracticehasbeentodischargethiswastewaterintosumps
cesspoolsorevaporatingbasinsSincetheprincipleobjective
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oftheordinanceistopreventthebrinesfromenteringthe
undergroundwaterstratadisposalbymeansofimpervious
evaporatingbasinshasbeentheonlysolutioninmanycases
Tentativestandardsforevaporatingbasinsincludingprovisions
forcontrolofweedsandmosquitobreedinghavebeenrecom
mendedbytheadvisorycommitteeforinclusioninallpermit
regulations

Throughthisadvisorycommitteethedistricthastheoppor
tunitytoreviewallapplicationsandtomakespecificrecom
mendationsforthepreventionoreliminationofmosquito
breedingsources

WebelievethattheinterestofourMosquitoAbatement
Districtinlongrangeabatementandcontrolofindustrial
sourcesofmosquitobreedingisbestservedbyourparticipation
andcooperationwiththevariouscountyagencieshavingpri
maryinterestintheregulationofindustrialwaste

MrPetersThelastsubjectwehaveinthisphaseofour
programissewagedisposalWehavedividedthatintotwo
categorieswhatwemightclassifyaspublicsewagedisposal
andprivatesewagedisposalPublicsewagedisposalasmosquito
sourceshasbeenconsideredatmeetingsinthepastandIthink
everyoneofushasaproblemofthiskindbutatpresentIwill
callonDrMurrayManageroftheDeltaMosquitoAbatement
Districttogiveusashortpresentationonprivatesewagedis
posal

PRIVATESEWAGEDISPOSALCORRECTIONS

INDELTAMOSQUITOABATEMENT
DISTRICT

ByWDONALDMURRAYManager

TheDeltaMosquitoAbatementDistricthasbeenengaged
inacontinuingprogramofeliminationofopencesspoolsfor
thepastfouryearsFiveyearsagothisdistrictpreparedmaps
ofthedistrictmostofthesemapsbeingbasedonthesection
conceptalthoughinurbanandsuburbanareasadifferentscale
wassometimesdesirableThesemapswereessentialinour
surveyandfollowupincesspoolcorrectionsthereforenopar
ticularstresscouldbeplacedonthecorrectionsuntilthemaps
wereavailablein1948

InthelateFallof1948ouroperatorsbeganafullscalesurvey
forcesspoolsandhousedrainswhichwereopenorimproperly
constructedandtowhichmosquitoeshadaccessFollowing
thesurveywediscussedthesituationwiththeCountyHealth
Departmentandthatagencywasverywillingtohelpbecause
thecorrectionswouldbeofmutualbenefitEversincethe
beginningofthisprogramtheCountyHealthDepartmentand
theDeltaMosquitoAbatementDistricthavepooledourre
sourcesandhaveworkedhandinhandwitheachotherThe

followingoutlineillustrateshowthephasesoftheprogram
wereshared

1TheSurveyDeltaMosquitoAbatementDistrict
2IssuanceofWrittenNoticeHealthDepartmentand

DeltaMosquitoAbatementDistricttogether
3ReturnInspectonUsuallyDeltaMosquitoAbatement

Districtalone

4ObstinateCasesHealthDepartment
Thisprogramfollowscloselytherespectivepoliciesofthese

twoagenciestheHealthDepartmentbeingtoanappreciable
extentapoliceagencywhiletheDeltaMosquitoAbatement
DistrictislargelyaserviceagencyTheMosquitoAbatement
DistrictlawsintheHealthandSafetycodearestrongenough
butmuchredtapeisavoidedwhenwemakeuseofalocal
countyordinancewhichprohibitsimproperlyconstructedpri
vatesewagesystems

Thewrittennoticemayseemundulyharshtoafirstoffender



buiapolitepleaseisgenerallyfruitlessWehaveissued
noticestothehighesttypepersonsincludingsomeofour
friendsThenoticeactsmoreasareminderthanathreatto

thebetterclasspersonFrequentlythehousewifeiseagerto
receivethenoticewecangetherhusbandtofixsomething
shehadbeennagginghimaboutformonthsGenerally15to
30daysareallowedtheownerandorrentertomaketheneces
sarycorrections

Whenplacesarenotcorrectedonschedulewehavehad
discouragingmomentswhenwewantedtohaultheoffender
intocourtandgetitoverwithbutsofarbetterjudgementhas
prevailedMostpersonsconsiderthenoticetobeareminder
andhavenofearofitAsubsequentdiscussionmustbedone
andhemightaswellgetstartedonitWethengiveafew
additionaldaysandusuallyobtainourdesiredgoalTherehave
beenonlyacoupleofdifficultcasesandwehaveapproached
theDistrictAttorneyaboutthemThisagenthasthencalled
orwrittentotheoffenderrequestinghimtoappearathisoffice
foraninterviewAteachinterviewithasturnedoutthatthe

offenderhadnotrealizedthepositionhewasinandsubsequent
totheinterviewfullcooperationwasobtainedTodatewe
havenottakenfulllegalactionagainstanypersonInalmost
allcaseswehavewontherespectandconfidenceofthepopula
tionboththeviolatorsandtheneighbors

SummaryrecordsofalargepartofourMosquitoAbatement
Districtwhichhashadconsistentlygoodprogressivemosquito
controlandreasonablyfixedpersonnelforthepastfouryears
showthefollowingreductionintotalopencesspoolsandhouse
drainsasfoundorourannuallatefallsurvey

Numberof I 1948 I 1949 I 1950 I 1951 I
opendrains I 1425 I 1205 I 658 I 456 I

Ourpresentprogramhasreachedtheplacethatwecanissue
correctivenoticesthroughoutthesummerWeneverspraya
cesspoolmorethanoncewenevertieouroperatorsdownto
routinesprayingofcesspoolsatanytimeduringtheyear

Whilewehavenotmadeacheckonspeciesofmosquitoin
mostofthesecasesallcheckstodateonspeciesoccuringin
truecesspoolshaveshown100Culexquinquefasciatus

MrPetersFresnoCountyhashadplentyofexperiencewith
industrialwastesandIwillaskTedRaleyManagerofthe
ConsolidatedMosquitoAbatementDistricttotellustheir
experienceswiththisproblem

MrRaleyFresnoCountyhasbecomesynonymouswithagri
cultureWhenyousayoneyousaytheotherInourfirst
sessionDrMacLeodgaveyouagoodpictureofwhatagricul
turerepresentsinFresnoCountyButofcourseinhandling
theseagriculturalcropstheprocessingofthemrequiredin
dustryandourproblemistheuseoftremendousvolumesof
watertoprocessthesecropsWiththedischargeofwaterafter
itisusedforprocessingwegetwastewaterwithahighpercent
ageofsolidmatterInthisareatheonlywaytodisposeofthat
isontopofthegroundSoashighlyintensifiedasouragricul
tureiswedoalongwithithaveanindustrialmosquitoproblem
Thereare21winerieswithinthecountyTheyvaryinsize
fromperhapsthelargestintheworldtojustthesmallerones
formoreparticularvarietiesorhomeuseOurBoardofTrustees
tooktheattitudeandadoptedthepolicythatwhoevercreates
amosquitoproblemwithintheareamustberesponsiblefor
correctingitWiththispolicyweapproachedtheotheragencies
withinthecountyandfoundthattheywerequitewillingto
acceptthatpolicyandmovewithusonabasisofcorrecting
andneutralizingtheproblemnotonlyasamosquitosource
butasahealthmenaceinotherrespectsandasanuisanceto
thenoseandtothegenerallivingconditionsinthatareaThis
cooperativeeffortproducedaCountyordinanceFresnoCounty
Ordinance381regulatingthedisposalofindustrialwasteand
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requiringapermitthereforIwontreadtheentireordinance
Theparticularpartofinteresttoyouwillbethatwehaveleft
thisordinanceonaverybroadtermofpermitregulationWe
onlysaythattheymusthaveapermitandthatpermitmustbe
givenbytheHealthDepartmentandinordertogetthispermit
theymusthandletheirindustrialwasteinsuchamannerthat
therewillnotbemaintainedorcreatedahazardtopublic
healthorapublicnuisanceandwehavegonealongonthis
basisbecausetherearenotwoindustrialplantsalikeEach
hasitsownindividualproblemseachhasaphysicalenviron
mentthatmakesitdifferentWehavesomewinerieswithland

areasofasmuchasahundredandtwentyacresandsomewith
landareasofnomorethananacreandahalfOurmethod

ofapproachtothatisnodeeppondsAllwastemustbedis
posedofinshallowchecksthatwilldisposeofallthewater
eitherbypercolationorevaporationinashortenoughperiod
oftimewherebynomosquitoesorotherinsectswillbepro
ducedTheseshallowchecksvaryinsizedependinguponthe
volumeofwastedischargeddailybythewineryWeaskthem
fordailyrotationsufficientchecksintheareasothatnowater
isreturnedtothatcheckforatleastsevendaysSomewineries
havegonesofarastoputingradersandmachinerytoremove
thiswasteasitdriesbeforenewwaterisbroughtinThatof
courseistheidealandhasbeenthemostsuccessfulWeadmit
thattherearestilllotsofproblemsbutIfeelthatourapproach
hasbeenasproperaswecouldhopeforWecouldhavesprayed
deeppondsforeverbutneverwouldhavehadsuccessfulmo
squitocontrolinthemBythisapproachwearegradually
reducingtheindustrialwasteproblemwithinourdistricttoa
pointwhereitisjustnominalinspectionandcasualspraying
ofsmallareasthatfornoparticularreasonshaventdrained
outorhaventdriedupasquicklyastheyshouldWithinthe
industrialplantsthemselveswerequiretheownersoroperators
ofthatplanttodoallnecessarymosquitocontrolactivityOur
onlyfunctionistoinspectandtorecommendwhatshouldbe
donetodoawaywithmosquitoes

MrPetersIwilljustthankthemembersofmypanelfor
participatingandwillthemembersofthenextroundtable
discussionkindlycomeforwardsothatEdSmithcanmake
arrangementswiththem

Recess

MrSmithWeregoingtostartthispanelwitharound
robindiscussionaskingeachoftherepresentativesuphereto
statewhattheinterestofhisorganizationisintheuseofwater
inCaliforniaFirstatthefarendofthetableMrHMPosz
EngineerfromtheUSBureauofReclamationSacramento

BUREAUOFRECLAMATIONCOOPERATIONWITH

THESTATEDEPARTMENTOFPUBLICHEALTH

INMOSQUITOCONTROL

ByHOWARDMPosz

BureauofReclamationparticipationinmosquitocontrolin
theCentralValleyProjectareaisbasedonapolicyoutlined
inaMemorandumofUnderstandingwiththeUSPublic
HealthServicewhichstatesinpart

HavingmutualinterestsinthegeneralwelfareoftheNation
andrecognizingthepublichealthaspectsoftheReclamation
programtheBureauofReclamationandthePublicHealth
Servicedesirethroughcooperativeactionincludingcoopera
tionwithstateandlocalagenciestoavoidthecreationof
healthhazardsconnectedwithwaterresourcesdevelopment
projectsandtoinsurethattheseprojectsprovidemaximum
feasiblehealthbenefitsconsistentwithotherprojectfunctions
Thisunderstandingisthereforeenteredintoinorderthatjoint
concertedandcoordinatedactionsessentialtotheachievement



ofthesobjectivesmaybetakenandmaybeharmonizedwith
thoseofotheragenciesFederalStateorlocalwhenever
theiractionsarealsodesirable

OnMarch81951followingpreliminarydiscussionsata
conferencewithrepresentativesoftheStateDepartmentof
PublicHealthBureauofVectorControlitwasdecidedthat
cooperationbetweentheBureauofReclamationandtheState
inmosquitocontrolactivitieswouldrequiremutualagreement
onfourpointsofprocedurewhichareasfollows

1DevelopaprocedureforbringingtheservicesoftheState
DepartmentofPublicHealthintonewandexistingpro
jects

2Developprocedureforsecuringtechnicaldatanecessary
forprojectevaluation

3Developanagreeduponprogramofregularreportson
eachprojectduringplanningandconstructionperiods

4Developprocedureforcontinuingconsultationservice
andreportsduringmaintenanceandoperationalphasesof
eachoperatingproject

Althoughmutualagreementwasreachedontheforegoing
programitbecameevidentlaterastheprogramwasplaced
ineffectthattheplanofactionasoutlineddidnotinclude
sufficientdetailonthecooperationbetweenfieldpersonnelof
thetwoagenciesandonthedivisionofcostsofremedial
measuresonoperatingprojectsInthisregarditwasdecided
thatBureauofReclamationfieldmenwouldworkunderthe

immediatedirectionoftheCentralValleyProjectOperations
SuperintendentorhisrepresentativeAlsoitwasdecidedthat
theStatewouldconductinvestigationsofmosquitobreeding
conditionsatitsownexpenseTheBureauofReclamationin
turnwouldbeartheentirecostofremedialmeasuresbutsuch
workwouldbelimitedtorectificationofconditionsonGovern

mentrightofwayandproperty
TheprogramofcooperationbetweentheBureauofRecla

mationandtheStateisnowfunctioningsatisfactorilyThe
Stateconductsfieldinvestigationsandsubmitsreportsofits
findingsandrecommendationstotheRegionalBranchofIrri
gationOperationsoftheBureauofReclamationAfterapproval
ofthereportbytheRegionalofficeitistransmittedtothe
CentralValleyProjectOperationsSuperintendentwithinstruc
tionstocarryouttheremedialmeasuresrecommendedbythe
StateOccasionallyitbecomesnecessaryforaStaterepresenta
tivetocooperatewiththeBureausfieldsuperintendentin
directingtheactualworkSuchcooperationisrequiredforthe
reasonthatthereportdoesnotalwaysprovidetherequired
detailforfieldactionandbecausecertainrecommendations
needadditionalinterpretationatthefieldlevel

ThusfartheStatehasissuedtworeportsonoperatingpro
jectsthefirstconcernsFriantDamandthesecondconcerns
MaderaCanalRemedialworkinvolvingphysicalchangeson
MillertonLakebehindFriantDamisjustaboutcompleteand
routinemaintenanceworksuchaskeepingdrainsopenlarvi
cidalsprayingandweedcontrolisbeingcarriedonasapart
oftheregularoperatingprocedureTheStatesinvestigation
ofMaderaCanaldisclosedthatnospecificcontrolactionis
requiredbecausepopulationdensitywithinflightrangeofthe
mosquitoesisnotgreatenoughtowarrantsuchactionNever
thelesstheBureauofReclamationfieldpersonnelhavebeen
instructedtoeliminatemosquitobreedingconditionsinsofar
asitcanbeaccomplishedinroutinemaintenanceprocedure

InaccordancewithPart3ofthegeneralagreementthe
BureauofReclamationinformstheStateofprojectsinthe
planninganddesignstagesProjectplanningreportsanddesigns
ofstructuresabouttobebuiltaremadeavailabletotheState

forstudyandrecommendationsforeliminationofpotential
mosquitobreedingconditionsFrequentlysuchconditionscan
beeliminatedatnoadditionalcostbychangingtheinitial
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designofprojectfeaturesInotherinstanceswhereanaltera
tioninvolvesextracostthedesignischangedifthecostofthe
changeisestimatedtobeoffsetbyreductioninfuturemain
tenenceexpense

WhentheBureauofReclamationfirstdecidedtocooperate
withtheStateDepartmentofPublicHealthinmosquitocon
trolitdidsowiththerealizationthateliminationofmosquito
breedingconditionsonGovernmentpropertywouldbebuta
smallpartoftheabatementrequiredinanareaaslargeasthe
CentralValleyProjectHoweveritwasbelievedthataprece
dentshouldbeestablishedforinteragencycooperationThe
Bureautruststhatitsactionwillpavethewayforfuturecollabo
rativeactionbetweentheStateandotheragenciestotheend
thatthemenaceofmosquioestolifeandhealthwillbesuccess
fullyeliminated

MrSmithThankyouMrPoszWewillcomebacktoyou
veryshortlywithsomequestionsNextIwanttointroduce
DrStantonWareoftheUSPublicHealthServicesWater
ResourcesSectionVectorControlandInvestigationsBranch
CDCSaltLakeCity

FUTURESCOPEOFAGENCYPARTICIPATIONIN

THEVECTORCONTROLPROGRAM

INCALIFORNIA

BySJWARE
ChiefWaterProjectsSectionVectorControland

InvestigationsBranchTheCommunicableDiseaseCenter

USPublicHealthServiceFederalSecurityAgency
SaltLakeCityUtah

Itisunderstoodthattheobjectiveofthispanelorround
tablediscussionistotalkoverandtopointoutthefuturescope
ofagencyparticipationintheprogramofvectorcontrolin
CaliforniaByagencyasthewordisusedhereismeantany
organizationfederalstateorprivateworkingtowardadefi
nitegoalforthecommongoodInthatregardthenthereis
asoundbasisfortheinterestoftheUnitedStatesPublicHealth

Serviceintheworkbeingcarriedoninvectorcontrolinthe
stateofCaliforniaThereisalsoaresponsibilityofCalifornia
inthefulfillmentofitspartasagreatstateintheUnion

Inordertobeclosetotheproblemofvectorcontrolasassoci
atedwiththevastwaterresourcesdevelopmentprograman
importantpartofwhichisbeingcarriedoninCaliforniaan
officehasbeenestablishedinSaltLakeCitybytheVector
ControlandInvestigationsBranchoftheCommunicable
DiseaseCenterTheoverallprogramofwaterresourcesde
velopmentisnationalinscopeWaterisanationalresource
bothasawayofuseandastoresultsofitsuseAvaluable
shareinthefutureofourcountryIamsureyouwillagreelies
intheWestandinitssounddevelopmentThatbeingthecase
therecanbenodoubtthatthenationisdeeplyconcernedwith
anddependentuponthesuccessfuluseofwaterresources
throughouttheWest

SincetheCommunicableDiseaseCenterswaterresources

vectorcontrolprogramhasbeenablydiscussedbyMrHansen
ourExecutiveOfficerthereisnoneedtotakemoretimeon
thatscoreRatherinkeepingwiththeobjectiveofthispanel
itisintendedbrieflytopointouttheparticularitemsofthe
cooperativeStateotherFederalagenciesCommunicableDi
seaseCenterprogramasrelatedtowaterresourcesdevelopment
inCaliforniaAsapartofthecloselyintegratedDepartment
ofPublicHealthworkithasbeenpossibletoassignalimited
numberofCommunicableDiseaseCenterpersonnelhereThey
arebeingusedtoverygoodadvantageandinturnarecon
tributingmeasurablytowardprovidingthesoundfoundation
forgoodprogramworkelsewhereCaliforniaisassuminga



responsiblepartintheoverallprogramofwaterresources
development

ThepersonnelhereinCaliforniahavebeenchosencarefully
fortheirassignmentsMrWilliamPWarneriswithMr
RichardFPetersorganizationtheBureauofVectorControl
Animportantpartofhisworkconsistsoffulfillingthevery
requirementthatMrHowardMPoszoftheBureauofRecla
mationmentionedafewminutesagoThatisheisworkingon
allaspectsofvectorproblemsrelatedtothewaterresources
developmentprogramsbeingcarriedoutbytheBureauof
ReclamationtheCorpsofEngineersandotherwaterresources
developmentagenciesDrBernardBrookmanandDrR
EdwardBellamyareattheBakersfieldStationcarryingon
fieldinvestigationsunderthedirectionofDrWilliamCReeves
oftheHooperFoundationEngineerLloydMyersamember
ofthispanelisworkingwiththeBureauofVectorControland
isstationedattheMercedMosquitoAbatementDistrictHis
goalisthedevelopmentofpracticalprinciplesandtheirappli
cationsrelatedtomosquitocontrolconservationirrigation
drainageproblemsTheparticularfindingsofthisworkaswell
asthoseoftheotherswillbeapplicableandusefulelsewhere
inthewaterresourcesprogramaswellashereinCalifornia
DrHarveyScudderassignedtotheBureauofVectorControl
isapplyinghisparticularabilitiesinconnectionwiththewater
resourcesinvestigationsprogramwhileservingasTechnical
CoordinatorattheFresnoFieldStationItisverygratifying
tonotethatDrHarveyIScudderisworkingcloselywiththe
BureauofVectorControlwithMrRichardCHusbandsof
theCaliforniaMosquitoControlAssociationandwithothers
towardcommonsolutionstocommonproblemsinvoctorcon
trl

TheWaterProjectsSectionofficeinSaltLakeCitywill
remainclosetotheworkbeingcarriedoninCaliforniaIn
thatwaywecanbesurethatbyworkingwithCalifornia
problemsandableCaliforniapersonnelwecanapplythe
benefitsandcontributionsofcooperativeendeavortotheperti
nentvectorpublichealthmattersrelatingtotheentireUnited
States

RepliestoQuestions

ReplytoquestionfromthemoderatorMrEdwardSmith
ItisunderstoodMrSmiththatyouwouldliketoknowmore
ofthebasicworkingagreementsunderwhichtheprogram
workpreviouslydiscussedisaccomplishedPerhapsthiscan
bestbeillustratedbyreferringtoexistingcooperativeagree
mentswherebyvectorinvestigationsarebeingcarriedoutin
relationtoirrigationdevelopmentandoverallwaterresources
developmentprogramselsewhereItwasmyprivilegetoparti
cipateinthedraftingoftheoriginalbasicMemorandumof
UnderstandingbetweenthePublicHealthServiceandthe
BureauofReclamationintheMissouriBasinThatagreement
waspreparedinSeptember1947Itwasfollowedbyand
servedatleastinpartasaguidefortheMemorandumof
UnderstandingwhichMrPoszmentionedasexistingbetween
theDepartmentofInteriorandtheFederalSecurityAgency
Thathasbeenfollowedbyothermemorandaofagreement
betweentheBureauofReclamationandthePublicHealth

ServiceSimilarlytheBureauofVectorControlhasgone
aheadalongthesamelinesandtomybestknowledgeisthe
firstStatepublichealthorganizationtoworksocloselywith
theconstructionagenciesThemeansofaccomplishmentby
cooperativeworkingagreementistheimportantthingtotake
noteofhere

ReplytoquestionfromMrHaroldFGrayItisunderstood
MrGraythatyourquestionrelatestothepossibleeffective
nessofanoverallStategrouptoassistincoordinatingwater
resourcesworkIhaveobservedtheoperationofsuchcoordi
natingcouncilsinvariousStatesintheMissouriBasinand
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theyhavewithoutadoubtbeenveryeffectiveIntheStates
ofMontanaNorthDakotaforexampleitwascalledaCoordi
natingCommitteeofStateandFederalAgenciesThisapproach
hasgrownandhasbecomeveryimportanttothewaterre
sourcesdevelopmentprogramParticipationbyStateFederal
andprivateconcernssuchasirrigationdistrictsbusinessfirms
chambersofcommerceandawidevarietyofinterestedorgani
zationshasbeenextremelyeffectiveWorkgroupsandoffshoots
ofthesecommitteeshaveresultedintheformationofsuch

cooperativeundertakingsasconsrvationcouncilswhicharrange
annualStatetoursandothersuchactivitiesfortheinformation

oftheirmembersandofthepublicThisideaisworking
extremelywellandwithgreatsuccess

MrSmithThankyouDrWareWeregoingtoskipLloyd
MeyersforjustamomentandcomebacktohimWellask
nexttohearfromMrFredWHerbertwhoistakingthe
placeofJohnBarnesandwillpresenthispaperMrHerbert
istheAssistantStateConservationistfortheUSSoilCon
servation

MrHerbertManyofyouhaveheardthisstorybutitwill
taketensecondstotellaboutthefellowontheinsideofthe

insaneasylumandanotherfellowontheoutsideandthefellow
ontheoutsidesaidwhyareyouwheelingthatwheelbarrow
upsidedownallthetime andthefellowontheinsidesaid
IturneditoveronceandtheyfilledituponmeThepurpose
ofthatstoryisthatifIhadbroughtalltheinformationIcould
onthissubjectandhadmywheelbarrowrightsideupitwould
havetakenalongwhilesoIvecondenseditintoastatement
whichIcanreadinaboutthreeminutes

MOSQUITOABATEMENTANDSOILAND
WATERCONSERVATION

ByJOHNSBARNES

CaliforniaStateConservationistUSSoil
ConservationService

TheinterestoftheSoilConservationServiceintheuseof

landandwaterinsuchamannerastoassistinmosquitoabate
mentcanbestbeexpressedbyquotingyourretiringPresident
MrEdgarASmithwhenhesaidthatweneedtolearnthe
farmersproblemsinthehandlingofwaterandwecannot
hopetosolvetheseproblemsuntilwethoroughlyunderstand
theprinciplesofirrigationcropneedssoilcharacteristics
ratesofinfiltrationanddrainage

Ineachinstancewheretechnicalassistanceisgiventofarmers
insoilconservationdistrictsbytheSoilConservationService
thatassistanceisbasedonaverycarefulanalysisofallfactors
affectingthelandincludingslopepreviousandpotential
erosiondepthandtextureofthesoilsubsoilconditionswater
alkaliandclimateaswellaspermeabilityanddrainageThis
completephysicalinventoryistakeninorderthatthefarmer
andthetechnicianmaytogetherworkoutapracticalprogram
tousethelandaccordingtoitscapabilitiesandtreatitaccord
ingtoitsneeds

Thewayinwhichthisprogramfitsintomosquitoabatement
iswellillustratedbytheworkoftheLosBanosSoilConserva
tionDistrictinMercedCountyBasedontheselandfactorsthe
SoilConservationServicemadeathoroughinvestigationand
anexhaustivereportonthedrainageofabout30000acresin
thatDistrictAdrainageengineeroftheUSPublicHealth
ServicewhoseserviceswereloanedtoMercedCountyMosquito
AbatementDistrictusedthatreportinstudyingacountywide
programofdrainageInthemeantimeasaresultofdeter
miningthesebasiclandfactsoperationsintheLosBanosSoil
ConservationDistricthavemateriallyassistedthemosquito
abatementworkAtypicalexampleisonewherenineteen



farmerswereconcernedinadrainageprojectThesoilswere
heavytheirrigationrunsshortandwatercollectedinborrow
pitsprovidingmosquitobreedingplacesThroughcooperation
ofthecountyroadauthoritiesthemosquitoabatementpeople
andthefarmersthemselvesthroughtheirsoilconservation
districtrightsofwayweregrantedfortheconstructionofa
maindraintoeliminatethepossibilityofstandingwateronthe
landdrainedbythatproject

InanotherinstanceinTehamaCountyintheSacramento
ValleytheLassenViewSoilConservationDistrictisassisting
theLosMolinosMosquitoAbatementDistrictineliminating
runoffwaterfromirrigatedfieldsintosloughscreekchannels
andlowspotswhichhavebecomepluggedwithtulesanddebris
Wherethecooperativeworkisnowbeingplannedthereare
about455farmsandapproximately12000acresofland
affectedThefarmersarewillingandabletodothenecessary
workbutasMrSmithinferredtheylacktechnicalassistance
forproperdesignandlayoutThisiswherethesoilconserva
tiondistrictissteppingintoassistthemItisnaturalthatthe
forcesofthesoilconservationdistrictbejoinedwiththoseof
themosquitoabatementdistrictastheobjectivesofsoiland
waterconservationandmosquitoabatementarebothserved
bythework

Inthetwodistrictsmentionedandinmanyoftheother
72soilconservationdistrictsinCaliforniaasoundsoiland
waterconservationprogramonindividualfarmsincludesmany
practiceswhichaidmosquitoabatementProperlandleveling
resultsinefficientirrigationthateliminatespondingorholding
waterinsmallpocketsandinreducingtailwatertoamini
mumNativeswamplandpastureswhichhavebeenmosquito
breedingplaceshavebeeneliminatedbyproperlandleveling
andthedevelopmentofplantedandirrigatedpastureswhere
watercanbecontrolled

Asmoreandmoreofthevalleyfloorlandsarebroughtunder
irrigationthefollowingsoilandwaterconservationpractices
becomeincreasinglyimportantgoodlandlevilingcorrect
applicationofirrigationwaterdrainagethedevelopmentof
goodirrigatedpasturesthereductionofalkaliandinshort
everypracticethatwillresultinthemostefficientuseofwater
withlittleornowasteThesealsoarethepracticeswhichas
pointedoutbyMrSmithwillaccomplishtheobjectivesof
mosquitoabatement

MrSmithThankyouMrHerbertWewillcomebackto
youshortlyalsoWellnextcallonMrLloydBrownthe
ExtensionSoilSpecialistfromtheUniversityExtensionServ
iceUniversityofCalifornia

COLLEGEOFAGRICULTUREAND

MOSQUITOCONTROL

LLOYDBROWN

SoilSpecialistUniversityofCalifornia

ThefollowingquotationisfromBulletinNoVC1
MosquitoAbatementinCaliforniaIn1910ProfessorWil
liamBHermsadistinguishedscientiestandfatherofmosquito
controlinCaliforniawrotewhatthisstatewantsisthecoloni
zationofthegreatinlandvalleysandtheproductivefoothills
oftheSierraandthecontrolofmalariaisoneofthegreat
problemstobesolved
IfDrHermscouldbewithustodayIamsurethathe

wouldbegratifiedwiththematerialprogressnowbeingmade
onmosquitocontrol

OneofthefunctionsoftheCollegeofAgricultureisto
engageinresearchonagriculturalproblemsandthentopass
alongtofarmerstheresultsofthesestudiesThelatterphase
oftheworkisdonebytheAgriculturalExtensionServicewhich
hasfarmadvisorsin50Californiacounties
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Withrespecttothesubjectunderdiscussionabasicunder
standingofirrigationandsoilsismostimportantWeinCali
forniaareveryfortunateinthatwehavetwoveryfinegroups
intheCollegeofAgricultureworkingonthesesubjectsthe
DivisionofIrrigationandtheDivisionofSoilsBothofthese
groupshavebeeninoperationforaboutfortyyears

OneofthelongtimeobjectivesoftheDivisionofIrrigation
hasbeentopromotetheefficientuseofirrigationwaterYou
donotusewaterefficientlyifyoudrownoutcropsbyponding
orhavelargeamountsofwastewaterTheDivisionspublica
tionEssentialsofIrrigationandCultivationofOrchardsis
afinepresentationofthewhenwhereandwhyofirrigation
MorespecificallytherecentpublicationonIrrigatedPasture
inCaliforniaandtheContourCheckMethodofOrchard
IrrigationdescribepracticestominimizewastewaterTwo
publicationsnowbeingpreparedwillfurtherefficientirrigation
BorderChecksandLandLeveling

Thesepublicationsarementionedasspecificexamplesbut
othersimilarpublicationsareavailable

TheDivisionofSoilshasbeenmakingsoilsurveysuntilat
thepresenttimemuchofthestatehasbeensurveyedThese
surveysfurnishagreatdealofinformationonthesuitabilityof
thesoilforvariouscropsInadditioninformationonthesoil
textureindicatesthebestmethodsofirrigationThisDivision
alsohasacircularLandDrainagewhichisasubjectvery
importantinmosquitocontrolwork

CountyFarmAdvisorsworkincooperationwithMosquito
AbatementDistrictsAsanexampleofthiscooperationthe
FarmAdvisorsinSacramentoandYoloCountiesandthe
SuperintendentoftheYoloCountyMosquitoAbatementDis
trictpreparedapublicationIrrigatedPastureMosquito
Control

ThusitisobviousthattheUniversityofCaliforniahasbeen
andyoumaybesurewillcontinuetobeinterestedindevelop
inganddisseminatingirrigationanddrainageinformation
whichwillbegoodforthefarmerandbadforthemosquito

MrSmithThankyouMrBrownNextMrRobertDur
browtheExecutiveSecretaryoftheCaliforniaIrrigationDis
trictsAssociation

MrDurbrowIdidntbringeitherpaperorwheelbarrow
somaybeIcanbebrieftooTheIrrigationDistrictsAssociation
ofCaliforniasinterestinmosquitocontrolisratherobvious
whenyouconsiderthattheassociationconsistsof135districts
throughouttheStateirrigatingsomethingover3500000acres
oflandThatsabigchunkoftheirrigatedacreageofthe
StaterepresentedbytheoneorganizationandIthinkthat
whenMrSmithinvitedmetoattendhehadinmindthatwe
wouldbeagoodforumforsuchpracticesasthecontrolof
mosquitoesandtheeducationofourpeoplemighthavea
salutoryeffectThecontrolofmosquitoeshasneverbeenan
associationproblemOurproblemshavemostlybeenlegislative
andproblemsbroughttousbythedistrictsTheyhavebeen
mostlylegalproblems

YoupeopleIthinkhavefoundmostofourdistrictscoopera
tiveBecausemosquitocontrolhasnotbeenanassociation
problemwhenMrSmithapproachedmeIwenttoanumber
ofourdistrictsandaskedthemtwoquestionsIsaidfirstdo
youcooperateinthecontrolofmosquitoesinyourarea In

almosteveryinstancetheanswerwasYesWedowhatever
isaskedofusWevolunteersomeaidandofcourseinallcases
wetrytocontrolwastewaterThesecondquestionIasked
themwasHaveyoubeenaskedunreasonablethingsbythe
mosquitocontrolpeopleinyourarea Thatbecomesofinterest

tousasanassociationproblemYouaretobecongratulated
upontheiransweronthatquestioninnoinstancedidthey
feelthatanythingunreasonablehadbeenaskedbyanyofyou
mosquitoabatementpeopleIfeelthatthatsanindicationof



cooperationofanidealkindleadingtowardscontrolofmosqui
toesbythetwogroups

Wehavebeenaccusedandmanyirrigatorshavebeen
accusedofmalpracticesmisuseandwasteofwaterbecause
puddlesstandsometimesIthinkthatanyonewhothinksthat
apuddlecanbeeitherlegislatedoutorruledoutintheirriga
tionbusinessjustdoesntunderstandirrigationIhavereference
toalegislativeitemalittlegemofthelastlegislaturewhich
wouldhavemadeitamisdemeanortoallowapuddletostand
intheStateofCaliforniaItwasnecessaryfortheirrigation
intereststoopposethattypeoflegislationWedontthinkthat
itsthepropermethodofapproachIdontthinkthatyou
wouldeitherifyouthinkitoveralittlebitAsecondthing
whichIwouldliketosuggestthatyouthinkaboutyou
shouldntmakebroadaccusationsWheneveryouseewater
standingitisoftenclaimedthatitismismanagementorwaste
orlackofknowledgeonthepartofthemaninchargeIve
donesomeirrigatingmyselfIcarriedashovelagoodmany
yearsinanareawhichInoticedisnotcoveredbyamosquito
controldistrictandwhereIwishyoudgettoworkIgrew
upinGlennCountyupinthericefieldswherewevegotplenty
ofmosquitoesIgrewuptakingquinineregularlyGlennCounty
isnotcoveredbyamosquitocontroldistrictInthatareawe
wereanxioustosavewaterasmuchaswecouldbutwehad
checksinalfalfafieldsthatsometimesranaquarterofamile
longYourunwaterdownthosechecksandyouareanxious
togetthewatertotheendofthecheckItsimportantthatyou
getittotheendofthecheckanditsimpossibletohaveit
comeoutjustexactlyeveneverytimeWetriedtohavedrain
ditcheswhereverwecouldbutonceinawhileeithertoomuch
watercamedowntothedrainditchesorthedrainditches
werentingoodorderandtherewerepuddlesthatstoodAny
onewhoknowsirrigationpracticesknowsthattypeofcondition
existsandyoucantlegislatethemoutofexistance

Ourpositionshouldbeoneofencouragingbotheducation
andcooperationYoursshouldbeoneofactionIpledgeour
supportnowasanassociationofirrigationdistrictstoan
attempttoeducateourdistrictsandtheirpeopleinthecontrol
ofwaterformosquitocontrolTothatendIwillcertainlytry
toseethatoneofyouisinvitedtoournextconventiontohelp
educatesomeofthedirectorsofyourirrigationdistrictsI
pledgeourcooperationandIthinkIamfreeindoingthat
becauseeverydistrictIhaveapproachedsaidthattheyhave
giventheircooperationThatistheproperapproachIwould
hatetoseeyoutrytouseabigclubIwouldratherseeyouuse
cooperationandeducationinthecontrolofmosquitoesAll
ofthefarmersandallthedistrictsintheareawouldprefer
thatthatbethemethodofapproachtotheproblemIfwe
workonthethreeitemscooperationeducationandaction
wecanallbeveryhelpfulinthecontrolofmosquitoesandin
thebetteruseofwaterintheState

MrSmithThankyouMrDurbrowThefactthatthis
particulargroupissittingaroundthistableisanindicationthat
wedoliketostartoutwiththatfirstwordcooperationYou
willbeinterestedinknowingthatIheardveryrecentlythat
therewastobeageneralpublicmeetinginGlennCounty
toorganizeamosquitodistrictNextIwanttoaskRobertM
PaulSanitaryEngineeroftheDepartmentofFishandGame
togiveusastatementastotheinterestofthefishandgame
peopleintheuseofwaterinCalifornia

MrPaulTheuseofwaterforfishandgameinCalifornia
isasubjectthatstoobroadtobeboileddowntofiveminutes
soIwilltrytoconfinemybriefremarkstotheareaswherefish
andgameinterestsandtheinterestsofthemosquitoabatement
districtstendtoconflict

Weareonemoreagencywhichhasbeeninterestednotin
mosquitoesassuchbutintheactionsandplansofthemosquito
abatementpersonnelWehavebeenconcernedwithtwoprob
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lemsonefishmortalitiesbecauseofexcessivesprayingof
larvacidesformosquitocontrolparticularlyintheCentral
Valleyandtwothegeneralproblemofwaterfowlareasand
duckclubsasbreedingplacesformosquitoesandthesubsequent
needforintelligentwatermanagement

Thefishmortalityquestioncanbedismissedwithaveryfew
wordsIthasbeenourobservationthatabatementdistricts

aregenerallynotatfaultandthetroublehasbeencausedby
overzealouspilotsandotheroperatingpersonnelwhohavethe
oldideathatifonepoundperacrehelpsthentenpoundsper
acreistentimesaseffectiveThisisaphilosophythatishard
todisplaceIamsurethatthemosquitoabatementdistricts
themselveshavethisproblembecauseoftheeconomicsin
volvedaswellasthepossibilityofbuildingupresistanceto
chemicalcontrolinthemosquitoesIthasbeenourexperience
inCaliforniathatcarefullycontrolleduseoflarvacidesdoesnot
jeopardizefishlifetoanyextensivedegreeThismaynotbe
trueinthefuturewiththeincreasingresistancepatternthatis
developingamongCaliforniamosquitoesthatrequireslarger
andlargerdoses1tiscertainlynottrueintheSouthwhere
extensivequantitiesoftoxapheneareusedforweevilcontrol
insomecaseshundredsofpoundsperacre

Theotherproblemwhichhasbecomeacutewiththeincreas
ingemphasisonsourcereductionofmosquitoeshasbeenour
attempttoestablishasoundwatermanagementprocedurefor
waterfowlareasDuckclubsbothprivatelyownedandthose
operatedbytheFederalandStateagencieshaveprovento
beexcellentbreedingareasformosquitoesAcommitteefrom
yourorganizationhasmetwithrepresentativesoftheDepart
mentofFishandGameandwehavefoundtoourgratification
thattheproblemofsoundwatermanagementforwaterfowl
isalsosoundpracticeformosquitocontrolWenowbelieve
thebestwaterfowlmanagementisnottohavewaterstanding
foralongperiodoftimeduringthesummerIthasbeenfound
thatitispossiblenottofloodtheseareasuntillateintheyear
aftertheactivebreedingseasonformosquitoes

TheDepartmentofFishandGamehasafieldstaffwith
whichmostofyouareacquaintedOurfisheriesbiologists
arequitefamiliarwithsomeofyourgeneralproblemsand
willbeavailableforconsultationonanyoftheproblemswhich
affectfishandgameItisourintentiontocooperatetothe
fullestextentwiththemosquitoabatementdistrictsIkeep
referringtoourmutualproblemsbutIdontthinkthatthe
choiceofwordsistooaptbecauseourprogramisquitesimilar
toyoursWebothhaveabiologicalresearchprogramunder
wayandyoureducationprogramsandoursareverynearly
similarLetushopethatinthefuturewecanhavecloser
contactthanwehavehadinthepastandthatthecooperation
thathasbeenundertakenwithyourassociationcanbecon
tinued

MrSmithThankyouMrPaulNowIwanttocallon
VintonWBacontheExecutiveofficerfortheCaliforniaWater
PollutionControlBoardtotellussomethingabouthisprob
lemsinregardtotheuseofwater

MrBaconTheinterestoftheStateandRegionalWater
PollutionControlBoardsintheproblemofwateruseisthat
wehavetheresponsibilityfortheabatementpreventionand
controlofnuisanceorpollutionofthesurfaceorunderground
watersoftheStatecausedbythedischargeofsewageor
industrialwastes

InlookingatthetitleofthisroundtablediscussionThe
FutureScopeofMosquitoSourceReductionThroughAgency
CooperationIrealizethatfromyourpointofviewwecould
giveyouthebestkindofcooperationbyreviewingplans
specificationsandallofthedetailsofexistingandproposed
wastetreatmentanddisposalfacilitiesNaturallyyouwould
liketoseethepollutioncontrolauthoritiesinsistupondesign
featureswhichwould1preventthebreedingofmosquitoes



or2providemeanswherebymosquitocontroloperations
couldbeconductedconvenientlyandeconomicallyinthose
caseswheremosquitobreedingcouldnotbeeliminatedUnfor
tunatelyfromyourpointofviewthenewlegislationprovides
thatordersofthepollutioncontrolboardscannotspecifythe
designplantlocationtypeofconstructionorparticularman
nerinwhichanoperationcausingorthreateningtocausea
pollutionistobecorrectedForinstancewecannottella
dischargerofwastesthattheembankmentsaroundhisoxidation
pondsmustbewideenoughtopermituseasaccessroadsand
asafurtherexamplewecannottellhimthathisditchesdrain
ingthewastestoadisposalareamustbedesignedconstructed
andmaintainedinanyparticularmannerHowthenyou
logicallyaskdothecontrolboardsoperatetoabateprevent
andcontrolnuisanceandwaterpollution

Thewaterpollutioncontrolboardsformulatesewageand
industrialwastedischargerequirements1bydescribingthe
quantitystrengthcharacteristicsofthedischarge2by
describingthedischargeintermsoftheconditionstobemain
tainedinthereceivingwatersorotherdisposalareaor3
byacombinationofthetwomethodsInsimplertermsthe
boardssimplyspecifytheendresultstobemaintainedinthe
disposalareawithoutreferencetothemannerorequipment
usedtoachievetheseendresultsTwoexampleswillillustrate
thisprocedure

IfitisproposedtodischargeawasteintotheSacramento
Riverthepollutioncontrolboardmightspecifythequantity
strengthcharacteristicsoftheeffluentortheboardmight
simplystatethattheproposeddischargewillatnotimebeyond
adefinitedistancefromtheoutfallacausethecoliform
organismcounttobegreaterthan25permlbreducethe
dissolvedoxygenconcentrationbelow50partspermillion
craisethewatertemperatureabove75dcausethe
phenolconcentrationtoexceedfivepartsperbillionorthe
toxicmetalconcentrationtoexceed005partspermillione
producenoticeableorobjectionabletastesodorsorsolid
floatingmatterandfcauseotherconditionsnotcompatible
withtheusesofwaterintheriverButnoticethatnothingis
saidaboutthedetailsofwastetreatmentplantdesignThe
sameapproachmustbeusedwhereoxidationpondsorlagoons
areunderconsiderationorarebeingusedTheboardscan
specifytheamountandstrengthofthewasteswhichcanbe
dischargedortheconditionswhichmustbemaintainedinthe
finaldisposalareabuttheycannotorderthatspecificdesigns
ortypesofconstructionbeutilizedinaccomplishingtheend
resultswhicharerequiredThenextquestionwhichyoulogic
allyaskiswhatcanbedonetoseetoitthatthewastedis
chargerisawareofthenecessitytomakeproperprovisionfor
controlofmosquitoesAnexplanationoftheadministrative
procedureusedbythecontrolboardsinsettingdischargere
quirementswillIbelievesatisfactorilyanswerthisquestion

Atthetimethedischargerequirementsforaparticularwaste
areunderconsiderationthewaterpollutioncontrolboardin
itscapacityasoverallcoordinatingagencyattemptstoadvise
allotheragencieshavinganinterestinanyproblemswhich
mightbecreatedbytheproposedwastedischargeDepending
uponsurroundingcircumstancestheseagenciessoadvised
mightincludetheStateDepartmentofPublicHealththe
StateDepartmentofFishandGametheStateBureauof
VectorControlthelocalhealthdepartmentthelocalmosquito
abatementdistrictetcThisprocedureservestoadviseall
interestedpartiesthatdischargerequirementswillbesetby
thepollutioncontrolboardanditgivesthemanopportunity
torecommendtotheboardanyspecialstipulationsthatthe
agencybelievesshouldbeincorporatedintothedischargere
quirementsVeryoftenasaresultofthisprocedurethe
boardsincorporateintotheirrequirementsstatementstothe
effectthatthedischargemustconformtotherequirementsof
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thehealthauthoritiesregardingdisinfectionorbacterialstand
ardsthatthedischargemustconformtoallrulesandregula
tionsofnotonlytheBureauofVectorControlbutalsoofthe
localmosquitoabatementdistrictorthatrequirementsofother
StateandlocalagenciesmustbeconsideredAlthoughthe
boardsdonotinanywayassumeofficialresponsibilityfor your

dutiesneverthelesstheycanhelpyouagreatdealbyadvising
wastedischargersthatalllocalagenciesshouldbecontacted
tobecertainthatlocalordinancesrulesandregulationsmust
becompliedwithinthewastetreatmentanddisposalprocesses
Thusasyoucanseeinmanyrespectsourworkwiththewaste
dischargeriseducationalthatimportantaspectofthework
ofallofuswhichMrDurbrowmentioned

InclosingIwanttomaketwosuggestionswhichifacted
uponshouldprovemutuallybeneficialtoourtwogroupsFirst
itwouldbemosthelpfultousifwehadspecificationsdocu
mentsordesignsthatyoumosquitoabatementpeoplehavepre
paredwhichifincorporatedintoplantdesignandconstruction
wouldaidyouinyourmosquitocontrolandabatementwork
Althoughwecouldnotrequirethatthewastedischargerincor
porateyoursuggestionsintohisdesignsnevertheless wecould

domucheducationalworkforyoubycallingattentionto your

problemyourrequirementsandyourmodelspecificationsand
designsSecondlyifyouhavenotalreadydonesoIwouldlike
torespectfullyrequestthatyoucontactyourregionalwaterpol
lutioncontrolboardandmakeyourinterestsandwishesknown
Theaccompanyingmapofthewaterpollutioncontrolregions
andthelistofthenamesandaddressesoftheregionaloffices
shouldaidyouincontactingthemIfeelsurethatifyoufollow
thissuggestionthattheycanbeofsignificanthelptoyou

STATEOFCALIFORNIA

REGIONALWATERPOLLUTIONCONTROLBOARDS
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SANFRANCISCOBAYREGIONALWATER
POLLUTIONCONTROLBOARDNo2

364FourteenthStreetOakland

CENTRALCOASTALREGIONALWATERPOLLUTION
CONTROLBOARDNo3

BankofAmericaBuildingSanLuisObispo
LOSANGELESREGIONALWATERPOLLUTION

CONTROLBOARDNo4
SpringArcadeBuilding541SouthSpringStLosAngeles13
CENTRALVALLEYREGIONALWATERPOLLUTION

CONTROLBOARDNo5
608ThirteenthStreetSacramento14

LAHONTANREGIONALWATERPOLLUTION
CONTROLBOARDNo6
310NorthMainStreetBishop

COLORADORIVERBASINREGIONALWATER
POLLUTIONCONTROLBOARDNo7

82454MilesAvenueIndio

SANTAANAREGIONALWATERPOLLUTION
CONTROLBOARDNo8

325NorthBroadwaySantaAna

SANDIEGOREGIONALWATERPOLLUTION
CONTROLBOARDNo9

3441UniversityAvenueSanDiego4



SAN

LUIS

OBISPO

SANTA

BARBARA

R E
www

SANFRANCISCO

SISK1YOU

O

STATEOF CALIFORNIA

STATEWATERPOLLUTION CONTROL BOARD

WATERPOLLUTIONCONTROL REGIONS

AsdefinedbySection13040ofthe
CaliforniaWaterCode

SAN5ERNAR 1N0

RIVER5 DE7

MPER14L

X ww

44

0

z

N

44



MrSmithThankyouMrBaconInpreparingthispanel
Ihadaskedeachofthesegentlementohaveabriefprepared
statementIthenplannedongoingintoaquestionperiodbut
Ifindthatmostofthemhavecoveredtheirsubjectsothoroughly
theyveansweredthequestionsthatIhadpreparedHowever
IthinkwecandreamupsomenewquestionsMrPoszcanyou
giveussomeideaofthetotalimpactofthiscentralvalleywater
developmentintermsoftheincreaseintheirrigatedacreage
andsomeideawhatcropsthatislikelytoinvolve

MrPoszFirstofallthewaterdistributedbytheCentral
ValleyProjectisregardedasasupplementalsupplyItisnot
correcttosaythatitirrigatesacertainnumberofacresbecause
itisdistributedoverareasofdeficientwatersupplyandisre
gardedonthewholeasasupplementalsupplyNevertheless
thFriantKernandMaderaCanalswilldistributeanaverageof
aboutonemillionfourhundredthousandacrefeetayearMr
VanAverytheCentralValleyProjectssuperintendentinthis
districtisintheaudienceandalsoMrBaranekourweed
specialistMyremembranceisthatmeansaboutthemillion
fourhundredthousandacrefeetWellifyouwantedtodeter
minejusthowmuchlandonemillionfourhundredthousand
acrefeetwouldirrigateyoucouldfigureabouttwoandahalf
acrefeetperacreandthatwouldmeanthatthisamountof
waterwouldirrigateapproximatelysixhundredthousandacres
Idontmeanthatthewaterisputonaparticularsixhundred
thousandacresitsuppliesareasofdeficiencyoveramuch
largerareathanthatThefundamentalobjectiveofthewater
conveyedthroughtheCentralValleyProjectconduitsistore
plenishgroundwaterstorageandalthoughthebulkofitis
appliedtothelandagreatdealgetsintotheundergroundbasin
Furthermoreitcutsdowntheextentofpumpinginmanyareas
andasaconsequencethegroundwaterlevelrisesSoineffect
itisreplenishingthgroundwatersupplyintheCentralValley

MrSmithRegardlessofwhetherwecangetanyexact
figuresweallknowthattheincreaseisgoingtobetremendous
Wehavealreadyseenevidenceofincreasedmosquitoproblems
DrWarecanyougiveusalittlemorespecificideaofwhatthe
CommunicableDiseaseCenterhasplannedforthefutureto
copewiththisexpandedwateruseintheCentralValleyIm
thinkingmorespecificallyoftheuseofthewateroutinthe
irrigatedfieldsthemselves

DrWareIthinkthiswouldscarcelybeaverygoodtime
EdtodiscussthatpointpurelybecauseImliabletogetwound
upinitandtakeuntildinnertimetonightButIwouldliketo
showyouthemeanswherebywehopetocooperativelyaccomp
lishsomeoftheworkinregardstocommunicablediseaseand
vectorcontrolinrelationtotheirrigationdevelopmentor
waterresourcesdevelopmentIhadthepleasureofparticipating
inthedraftingoftheoriginalMemorandumofUnderstanding
betweenthePublicHealthServiceandtheBureauofReclama

tionintheMissouriBasinThatwasinSeptemberof1947
ThatIbelieveservedatleastinpartasaguidefortheMemo
randumofUnderstandingwhichMrPoszisworkingunder
betweentheDepartmentoftheInteriorandtheFederalSe
curityAgencyThathasbeenfollowedbyothermemorandaof
agreementbetweentheBureauofReclamationandthePublic
HealthServiceandtheBureauofReclamationandtheState
Californiatomyknowledgeisthefirststatewhichhasgone
aheadwithinitiativetoworksocloselywiththevariouscon
structionagencies

MrSmithIthankyouDrWareNowIwanttogoover
intothenextgrouponIrrigationPracticesandAgricultural
DrainageinrelationtomosquitocontrolandcallonLloyd
MeyersDrainageEngineerofthePublicHealthServiceto
giveusafewremarksinregardtotherelationshipbetween
agriculturaldrainageandmosquitocontroldrainage
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THERELATIONSHIPOFAGRICULTURAL

DRAINAGETOMOSQUITOCONTROL

ByLLOYDEMYERSJR
JASanitaryEngineerR

Agriculturaldrainagemaybedividedintotwotypessurface
andsubsurfaceTherelationshipandvalueofagricultural
drainagetomosquitocontrolisnotalwaysreadilyapparentand
isoftenoverlookedorminimizedbymosquitocontrolpersonnel
Ithinkalmosteveryoneisawareoftherelationshipbetween

mosquitocontrolandagriculturaldrainagewhichisconcerned
withsurfacewaterForexampleresidualorsurplusirrigation
waterwhichstandsinlowplacesinapastureforseveraldays
mayinjuregrasscoveredbythewaterandatthesametime may

providebreedingplacesformosquitoesItisobviousthatdrain
agefortheremovalofsuchpondedwaterservesbothagricul
turalandmosquitocontrolpurposesWemaynotallbeaware
howeveroftherelationshipbetweensubsurfacedrainageand
mosquitocontrolthatisthedrainagewhichisdesignedto
lowerthewatertableSomeexamplesofthisrelationshipmay
beinorder

FirstweshoulddefinewatertableIfaholeisdugdown
untilwaterisstruckthelevelatwhichwaterstandsinthe
holeistheelevationofthewatertableSincethisistrueit
followsthatthewaterlevelinanaturalswampormarshrepre
sentsthewatertableDrainagewhichlowersthewatertablein
agivenareawilldryupmostoftheswampsandmarshesin
thatareaandthuseliminatethemassourcesofmosquitopro
duction

Mosquitocontrolinmanylocalitiesisseriouslyhindered
becausethenaturaldrainshavebeenfilledinordammedoff
andcannotbeusedasoutfallsformosquitocontroldrainage
Inareaswheredeepopendrainsortileareinstalledtoprovide
agriculturaldrainagethesedrainsmaybeusedasoutfallsfor
mosquitocontroldrains

Therelationshipbetweensoilsdrainageandmosquitocon
trolisanotherfactorwhichhasreceivedlittleornoattention
Weallknowthatwatermustordinarilystandforatleastfour
daystopermitmosquitoproductionWhenpondedwateror
poolsremaininafieldlongenoughtopermitmosquitopro
ductionthereisusuallysomethingwrongwiththesoilfrom
anagriculturalpointofviewInmanycasesagriculturaldrain
agewillpermitcorrectionofthefaultysoilconditionwhichin
turnwillallowthewatertosoakintothesoilbeforemosquito
productioncanoccur

Finallythemostimportantreasonofallforthepromotion
ofagriculturaldrainagebymosquitocontrolpersonnelisthat
itincreaseslandvaluescropproductionandtheamountof
moneythefarmerhasinhispocketThefarmerwhoishaving
ahardtimemakingendsmeetisntgoingtoimprovehisland
formosquitocontrolpurposesaloneinspiteofanygoodargu
mentsthatmaybepresentedtohimandhewillresentpaying
mosquitoabatementtaxes

Somepeoplebelievethatagriculturaldrainageconstruction
wouldnotbenecessaryiffarmerswerecarefulinapplying
irrigationwaterWemustbeextremelycautiousinaccusing
irrigatorsofbeingcarelessparticularlywhenwedonotunder
standalloftheirproblemsThiswillmakeenemiesanddestroy
opportunitiesforcooperationItisordinarilyimpossiblefor
farmerstoapplytoafieldtheexactamountofirrigationwater
requiredbythecropFarmersapplywaterinexcessofplant
requirementsforanumberofreasonswhichcannotbeconsid
eredcarelessnessSomeofthesereasonsareasfollows1

1FromtheCommunicableDiseaseCenterPublicHealth
ServiceFederalSecurityAgencyandtheBureauofVector
ControlCaliforniaStateDepartmentofPublicHealth



lackofinformationconcerningtheexactwaterrequirements
ofvariousplantsandtheexactamountofwatertheirsoilwill
holdintherootzone2poorfieldlayoutoftenduetolack
ofmoneyforproperpreparationwhichmakesgoodirrigation
practiceimpossible3necessityforleachingsaltsfromthe
soil4mechanicaldifficultieswithirrigationstructures5
variationsinflowofwaterinthesupplycanalduetovariations
inusebyotherirrigators6variationsintheratewatersoaks
duetovariationsintemperaturehumiditybarometricpres
suresoilmoistureorqualityofwaterusedforirrigation7
keepingplantscoolinveryhotweather8accidentsThe
foregoingfactorsmakeitevidentthatirrigationwaterinexcess
ofplantrequirementswillalmostalwaysbeappliedandthat
drainagetotakecareofthisexcesswillalwaysbenecessary
Afewlocalitiesareblessedwithadequatenaturaldrainsbut
inmostareaitisnecessarytoconstructamajorportionofthe
requireddrainagesystem

Goodmosquitocontrolisverydifficultinanyagricultural
areawherepoordrainageconditionsexistThisistruefirst
becausetherearetoomanysourcesformosquitoproduction
andsecondbecausethepeoplecantafforditAccordingly
mosquitocontrolinterestshaveaverylargestakeinpromoting
agriculturaldrainageBeforewecanpromoteagricultural
drainagehoweverwearegoingtohavetolearnsomething
aboutitThereareotheragenciesalreadyinthebusinessof
promotingagriculturaldrainageandweshouldlearnfrom
themandcooperatewiththemWhenagriculturalandmo
squitocontrolinterestsworktogethertosolvemutualproblems
cropproductiongoesupandmosquitoproductiongoesdown

MrSmithThankyouverymuchLloydMeyersTherest
ofthemembersofourpanelhavealreadyansweredallthe
questionsIhadIcanthinkofonemorethoughthatImight
tosstoMrDurbrowCouldyoutellussomethingaboutthe
placeofdrainageinanirrigationdistrictWhatpowersor
responsibilitiesdoirrigationdistrictshaveinregardtodrain
age

MrDurbrowImnotsurethatsomeofthedistrictswould
likemetogivealegalopiniononthatquestionLetmepoint
outhoweverthatIthinkthatmostofthedistrictsthathave

arealdrainageproblemandasandingwaterproblemhave
takensomeactiontotrytoremedyitInotherwordstheyhave
formedthemselvessomethingofadrainagesetupalsoSofar
asIknowtheyarenotrequiredtounlessdamageisdoneto
propertyHowevertheapplicationofwaterontheground
entailsdrainageproblemsandthereforegoodpracticeinany
irrigationdistrictentailsadrainageprogramalongwiththe
furnishingofwaterinthatdistrictIthinkyouwillfindthat
mostofourdistrictsdohavethatsortofaprogram

MrSmithIthankyouMrDurbrowItossedthatintoget
intothenextsectionhereGordonWintontheattorneyfor
ourMosquitoAbatementDistrictinMercedhasprepareda
briefstatementonthevariouslawsinregardtotheformation
ofbothdrainagedistrictsandimprovementdistricts

DRAINAGEANDIMPROVEMENTDISTRICTS

ByGORDONHWINTONJR

ItiswithsometrepidationthatIpresumetospeaktoyou
todayabouttheformationofdrainagesystemsIdonotclaim
tobeanauthorityuponthesubjectandthelawregardingthe
formationiscomplex

Thereareatleastfourdifferentlegislativeactsunderwhich
drainagedistrictsmaybesetupThesearetheDrainageLaw
of1885theDrainageDistrictActof1903theDrainageIm
provementActof1919andtheDrainageDistrictActof1923
Inadditiontotheseactstherearecertainotheractswhichset
updistrictswhichcouldperformdrainageSomeoftheseare
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thevariousreclamationdistrictactstheStormDrainMainte
nanceDistrictActof1937theStormDrainMaintenanceDis
trictsActof1939andtheStormWaterDistrictsActof1909

Inadditiontotheseactswhichhaveparticularreferencetothe
problemofexcesswatereitherfromirrigationorstormsmany
otherwaterdistrictactsincidentallyhavethepurposeofdrain
ageForinstancetheCaliforniaWaterDistrictActwhich
issetforthinDivision13oftheWaterCodehasamongits
purposestostoreanddistributewatertosupplylandsand
districtwithwaterforirrigationandtodrainandreclaimlands
incidenttheretoorconnectedtherewithThesameistrueof
theCaliforniaWaterConservationDistrictActof1923the
CaliforniaWaterStorageDistrictLawof1921andtheCali
forniaWaterStorageandConservationDistrictsActof1941
Iknowthatamererecitaloftheseactsisconfusingand

believemeifwewentintotheparticularprovisionsofthe
actsitwouldbeevenmoreconfusing

PerhapsthemostimportantactwhichIhavenotmentioned
sofaristheIrrigationDistrictLawwhichissetforthinDivi
sionIIoftheWaterCodeandstatesthatthepurposesfor
whichtheirrigationdistrictsareformedaretofurnishwater
forandtoputwatertoanybeneficialuseprovidedrainage
andsoforthYounotethatoneofthepurposesistoprovide
drainageWewhoareinterestedinmosquitoabatementwork
realizethatadequatedrainageisoneoftheimportantkeysto
ourproblemWhileperhapsthemostimportantphaseof
drainageisthedrainageofexcessirrigationwaterstillthe
drainageofstormwatersistosomedistrictsalsoimportant
InapproachingthisproblemfromthelegalviewpointIcannot
overlooktheeconomicvalueofgooddrainagetothefarmers
Thisisparticularlyimportantwhenwerealizethatinorder
toinstituteproceedingstoestablishanyofthedistrictswehave
mentionedorthosenotmentionedwhichhavetodowith
drainagethelandownersintheareatobedrainedmustorigi
natetheactionGenerallyspeakingthisisdonebythecircula
tionofapetitioncallingfortheformationofadistrictwitha
certainspecifiednumberofsignersinthedistrictSomedrain
agedistrictactsprovideforownersoftwothirdsoftheland
anotherprovidesfor50oramajorityoftheholdersoftitle
andanotherprovidesfor20propertyownersorownersofa
majorityofthelandetcThepetitionsgototheBoardof
Supervisorsinmostcasesalthoughinsomecasestheygoto
theStateIrrigationBoardortheDepartmentofPublicWorks
IamnotpreparednorwouldIhavethetimetodaytotell

youtheadvantagesanddisadvantagesofeachofthemany
districtswhichcanprovidedrainageHoweverIwouldliketo
emphasizethatwheretherearealreadyirrigationdistrictsin
existencetheirrigationdistrictscanlegallyandIbelieve
shouldmorallyengageactivelyindrainageworktotakecare
ofexcessirrigationwatersManyirrigationdistrictshaverefused
todeliverwatertofarmerswhousepoorirrigationpractices
thuscreatingexcesswaterwhichofcoursecreatesthemosquito
problemThisisgoodcommonsenseinasmuchaswaterisa
valuablecommodityandshouldnotbewasted

Inourownareawehavegatheredtogethergroupsoffarmers
havingacommonproblemandwithouttheformalityofa
drainagedistricthavesecuredagreementsbetweenthefarm
ersandthemosquitoabatementdistrictfortheconstruction
andmaintenanceofcommondrainsThisisofcourseasimple
waytodoitandiftheareaisnottoolargeadesirablemethod
Thelargestgroupwhichwehavegottentogetheronanagree
mentinvolvesapproximately21differentparcelsofland

Withinthelastfewmonthstherehasbeenanewdevelop
mentinourcountywhichmayleadtoverybeneficialresults
insofarasourmosquitoproblemisconcernedAsyouareall
awarethislastwinterwehadveryheavyrainsBeforecultiva
tioninourcountybeganinwetperiodssuchaswehavejust



experiencedtherehaddevelopednaturalchannelstocarryoff
theserainwatersHoweversincethelandhasbeenputunder
cultivationandparticularlyinthelasttenorfifteenyears
therehasbeenmuchlevelinganddevelopmentoflandwithin
thecountyIntheprocessmanynaturaldrainsandwater
courseswhichwerenecessaryinthewetyearshavebeendone
awaywithThecontourofthelandhasbeenchangedandthe
naturalflowofexcesswatershasbeenalteredAsaresultwe
hadsomeratherseverecasesoffloodingfromsurfacewaters
whichhadnoplacetogoTheCountyPlanningCommission
inMercedCountyhasnowbeforeitarecommendationto
adoptadrainagemapfortheentirecountytogetherwithan
ordinancetobeadoptedbytheBoardofSupervisorsthat
beforeanyonecanlevelorchangethecontourofhislandhe
mustgetapermitfromtheCountyPlanningCommissionAn
inspectionwillthenbemadeandifanynaturaldrainsareto
beeliminatedbytheworkorifthecontourofthelandistobe
changedsoastocreateanadditionalhazardfromexcesswaters
inwetyearstheownerdesiringtodotheworkwillhaveto
provideadequatedrainagefacilitiestotakecareofthesitua
tionWhilethisismerelyinthetalkingstageitdoesseem
tobegoingintherightdirection

Inconclusionletmeadviseallofyouwhomaybeinterested
intheformationofdrainagedistrictstolookfirsttoyourpresent
irrigationdistrictstoseeiftheywilldothenecessaryworkas
theycertainlyhavethepowertodoitSecondlyifaspecial
districtseemstobedesirablethoroughlystudythevarious
typesofdistrictsavailableandfurtherstudythevariousacts
providingforthesedistrictssothattheonebestsuitedtoyour
particularneedsandproblemsmaybechosenIratherfear
thatIhavenotgivenyouanyamountofnewinformationtoday
butagainIreiteratethatthelawsintheStateofCalifornia
regardingdistrictswhichhavedrainageasoneoftheirpurposes
arecomplexandcannotbecoveredinanybriefstatement

QuestionWhatistheadvantageofanimprovementdistrict
EdSmithWellIdontknowwhetherImreallyprepared

tobutIcangivemyopinionInthecaseofanimprovement
districtwithinanirrigationdistricttheycantakeadvantage
ofanorganizationthatisalreadyagoingconcernwithperma
nentpaidpersonnelwhoareexpertsinthatfieldwhereasthe
formationofadrainagedistrictrequiresthesettingupofan
entirelynewpoliticalsubdivisionandwouldcertainlybefar
moreexpensiveAretherequestionsfromthefloornow

MrGrayMuchofthisdiscussionhasbeenonastatewide
basisandinvolvescooperationofstateagenciesIsometimes
thinkthatperhapswecanunderstandourproblemsalittle
betterifwewouldreducethemdowntosmalldimensionsHow
aboutthisoperationinyourowncountywhereyouhavea
committeetoconsiderwaterproblemsonacountywidebasis
Woulditbepossibletoexpandthistypeofthingtoastatewide
basis

MrSmithIllanswerthefirstpartofthatquestionandtoss
therestofittoourpanelTheMercedCountyWaterConser
vationCommitteewasstartedaboutayearagostimulated
largelybythemosquitodistrictandalsotheirrigationdistrict
ThatCommitteeincludesabout35organizationsintheCounty
allofwhicharedealingwithwaterproblemsThefirstobjec
tivewastoobtainbettercooperationbetweenthoseagencies
inotherwordstoletthelefthandknowwhattherighthand
wasdoingintermsofcountyagenciesWefeltthatbysodoing
wemightavoidduplicationofeffortinarrivingatthesolution
ofsomeproblemsandthatwemightpreventourselvesfrom
workingatcrosspurposestoeachotherIthinkIcansafely
saythattheachievementofthatfirstobjectivehasbeenhighly
successfulinthepastyearThesecondobjectivewastodolong
rangeplanninginregardtowaterproblemsinthecountyThe
thirdobjectivewastodisseminatetheinformationthatwe
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broughtoutthroughourdiscussionsandmeetingstothefarm
erswhoareafterallmostconcernedwithwateruseThesecond
halfofyourquestionastowhethersometypeofcoordinating
councilonastatewidebasisinregardtowaterproblemsmight
bepossibleIlljustasktheopinionofthesegentlemenuphere
onthatWouldanybodyonourpanelcaretocommentDr
Ware

DrWareInregardtothatquestionbyMrGrayIhave
observedtheoperationofsuchcoordinatingcouncilsinthe
MissouriBasinandparticularlyintheStatesofMontana
NorthDakotaandSouthDakotaundervariousnamesbutallto
thesamepurposeInSouthDakotatheycallitacoordinating
committeeofStateandFederalagenciesInMontanathey
callittheMontanaNaturalResourcesCommitteeofStateand
FederalAgenciessomethinglikethatBythesemeansthey
haveobtainedparticipationbyStateandFederalandalso
privateconcernssuchascertainirrigationdistrictpersonnel
whereirrigationdistrictshavebeenturnedoverbytheBureau
ofReclamationtoindividualoperationorareintheprocess
ofitThereisatremendousparticipationTheoffshootshave
ledtosuchthingsasconservationcouncilsTheytakeState
toursfortheinformationoftheirmembersandothersinter
estedanditisworkingwithgreatsuccess

MrSmithThankyouDrWareDoanyoftheotherswish
tocommentMrHerbert

MrHerbertIwasgreatlyimpressedbywhatyoudiddown
inMercedCountyIlearnedaboutitrecentlyfromourmen
andsincemosquitoesoccurinthewateronthelandandthat
landisoperatedbyfarmersandranchersitseemstomethat
anyorganizationwhichbringsfarmersandrancherstogether
istheonewhichyoushoulduseWithregardtoastatewide
projectenlargingtheoneyoustarteddownthereIjustcame
fromastateconventionofsoilconservationdistrictdirectors
atCalistogatheyrepresentedseventytwodistrictsintheState
anditwouldappeartomethatrepresentationofthemosquito
abatementpeopleinthatstatewideorganizationofsoilcon
servationdistrictdirectorswouldbeveryappropriateMy
suggestiontowardgettingthisonastatwidebasiswouldbethat
yourorganizationcommunicatewiththeStateAssociationof
SoilConservationDistrictsandtnerebyyouwillhaveacon
tactwithseventytwoverydemocraticallyrunorganizations
thatwouldbeinterestedinthissubjectbecauseasallofmy
colleagueshaveagreedheresoilconservationisreallysynony
mouswithmosquitoabatement

MrSmithThankyouMrHerbertDoanyoftheothers
wishtocommentMrBacon

MrBaconGoingbacktoMrGraysquestionHowcan
Statecooperationandcoordinationbecarriedondowntothe
aeaorplacewherethejobofmosquitoabatementisreally
beingdone
Iwouldliketorecallyourattentiontothecommentsmade

bytwospeakersthismorningJackKimballandTedRaley
respectivelytoldoftheordinanceadoptedinOrangeCounty
andFresnoCountyforthecontroloftreatmentanddisposal
ofsewageandindustrialwastesMrKimballtoldyouthatthe
WasteDisposalAdvisoryCommitteemadeupofrepresenta
tivesofallinterestedagencieswassetupinOrangeCounty
toaidtheCountyHealthDepartmentinitsadministrationof
thewastedisposalordinanceBeforeanypermittodischarge
isgrantedinOrangeCountyeveryoneincludingtheMosquito
AbatementDistrictwhichisrepresentedontheAdvisoryCom
mitteehasanopportunitytoexpresshisthoughtsastowhat
designandconstructionfeaturesshouldbeembodiedinthe
proposedtreatmentanddisposalfacilitiesThefinaldecisions
mustbemadebytheHealthDepartmentbutintheprocess
allotheragencieshaveanopportunitytobeheardMrRaley
describedasimilarprocedureinFresnoCounty



ThewaterpollutionboardsaswellasotherStateagencies
areencouragingtothefullestextenttheenactmentofsimilar
localwastedisposalordinancesOncethesewastedisposal
ordinancesareenactedandanadvisorycommitteeissetup
youcanseewhataveryclosecontactyoucanmaintainwith
wastedisposalproblemsinyourareaIwouldhighlyrecom
mendthatyoucontactMrKimballandMrRaleyforfurther
detailsastohowthewastedisposalprogramsareworking
outintheircounties

MrSmithThankyouMrBaconArethereanyfurther
questionsfromthefloor

QuestionDoanyoftheExtensionServicepublicationson
irrigatedpasturesrecognizethemosquitoproblem

MrBrownThebulletinwasntwrittentopreventmosqui
toesitwastoraisepasturesbutinthebulletintherearemany
referencesonproperuseofwaterandpropermethodsfor
preparingthefieldforirrigationIthinkifyoulllookforthem
youllfindthem

MrSmithIthinkthatisanexcellentexampleofaplace
wheremorecooperationinthefuturemightservebothends
atthesametimewithlessexpenseandIthinkwearegetting
closertothataimallthetimeSomeofyoumaymissDick
PetersthisafternoonHeisflyinguptoDavistoaconference
oflocalfarmadvisorstodiscussthisparticularmatterofirri
gatedpasturesDickPetersisgoinguptheretotellthemsome
thingaboutmosquitoesandpermanentpasturesIthinkwe
willbegettingmoreresultsthroughcooperationofthatkind
inthefutureArethereanyfurtherquestionsfromthefloor
IfnotIwanttoverysincerelythankthegroupofspecialists
whomwehavehadupheretodayIfeelthatwehavegonea
longwaytowardsincreasingtheamountofcooperationbetween
thesevariousinterestsconcernedwiththeuseofwaterIhope
wecangoalotfartherinthenextyearWewillnowhaveour
noonrecess

FIFTHSESSION

STUDENTUNIONHALL130PM

MrHendersonIreallydontknowwhatisliabletocome
nextasitisontheprogramasaModel BoardofTrustees

MeetingHaroldGrayistodirectitandanythingcanhappen
MrGrayUptothepresentmomentthishasbeenavery

goodconferenceFromnowonitgoestohellTheprogram
chairmenhavehadtheverybadhabitofstickingvarious
assortedjobsontomebutthepresentoneIneverthought
inmywildestflightsofimaginationwouldbegivenmeabout
aweekagotheytoldmeIhadtobeaplaywrightTherewas
wantedarepresentationofameetingofaboardoftrusteesso
Iimmediatelythoughthowameetingofaboardoftrustees
shouldorshouldnotbeconductedyouknowIwroteanarticle
onceabouthowtoconductatrusteesmeetingwhichisinyour
manualYounoticetheprogramsaysAModel Board

ofTrusteesMeetingWellthatpartwaseasyThenextthing
wastogetacastIpickedoutcertainmembersthatIthough
wouldmakeverygoodtrusteesThemanIwantedtoactas
presidentwouldhavebeenahoneyforthejobbutthefirst
lousingupoftheprogramoccurredinthatGuyMacLeodisnt
herealthoughhefaithfullypromisedtobepresentSoIm
goingtotakeoverthatjobandIwillnowintroducemycast
ofcharactersandaskthemtocomeuphereTwohaveto
remainuntilalittlebitlaterbutIllintroducethemandtheyll
standupThesecretaryoftheboardoftrusteeswillbeRoy
HolmesRoywillyoucomeupandsitoverhereonmyright
TrusteeNo1willbeMrRoweTrusteeNo2acurmudgeon
sortofaguyoneofthoseprobonopublicopersonsisMr
DwyerTheothertwotrusteeswhowillnotappearforafew
momentsareDickMaynardandAdolphPreussFormanager
IhavepickedareallifemanagerinChetRobinsonNowthen
theplotofutterconfusionbeginsImaginethatthetimeis
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approximatelyfiveintheafternoonoreightintheeveningor
ornoonwheneveryouhappentoholdyourboardoftrustees
meetingsHerewego

Fiveseatedatbeginningofaction4trusteesand1man
agerPresidenthasapileofpapersinfrontofhimwhich
heissigningEachtrusteehastwosheetsofpaperAscreen
andasmallKodachromeprojectoraresetuptooneside

PresidentLooksathiswatchWellitsafter5oclockand
wehadbettergetgoingIhopenoneofyoutrusteesare
goingtostartanyargumenttonightasmywifehasadin
nerpartyat6prontoandshellscalpmeifIdontgethome
ontimeTheSecretarywillcalltheroll

SecretaryRoweHolmesGrayandWyrearehereplusthe
ManagerThatsonlyfourTrusteesandweneedfiveout
ofnineforaquorum

ManagerMrPreusssaidhewouldbeherewhichwillmake
aquorumMrBrownisoutoftownDrMaynardistied
upatthehospitalwithanaccidentcaseandprobably
wontbehereMrEvansandMrWhitmancouldntbe

reachedbyphonethoughtheyhadawrittennoticeaweek
ago

SecretarySuitsmefineifBrowndoesntshowupAllhedoes
ispickonlittledetailsThatfusshemadelastmeeting
aboutmissinga6centcashdiscountgavemeapainin
theneck

PresidentWhydontthesebirdsgethereontimeAllPreuss
hastodoiswalkacrossthestreetforhistenbucksLets

goaheadandtohellwiththetechnicalitiesWhatabout
theminutesofthepreviousioeetingYouhaveallseen
themIpresume

TrusteeNo1Imoveweapprovetheminutesofthe67th
meetingoftheBoardheldWednesdayJanuary311952
aswritten

TrusteeNo2Secondthemotion

PresidentFastAllinfavorsayAyecontraryNo
carriedandsoordered

TrusteNo1HeythereHitlergiveusachancetovote
PresidentAnyobjectionstotheminutesPauseThere

beingnonetheystandapprovedaswrittenYouhavethe
agendabeforeyouandwewillproceedThechairwill
entertainamotiontoapprovepaymentofwarrantshaving
numbersB347toB375bothinclusivedatedFebruary
151952inthetotalamountof287416Alistofthese
warrantsisattachedtoyouragenda

SecretaryIsomove
TrusteeNo1Second

TrusteeNo2HeywaitaminuteNoquorumsoyoucant
passbills

PresidentTheheckwecantWehavedoneit

TrusteeNo2WellIwasdownattheCaliforniaMosquito
ControlAssociationmeetinginRiversidelastyearand
thatattorneyfromMercedwasverydefinitethatyoucant
transactbusinesswithoutaquorum

PresidentWellsowhatWevedoneitbefore
TrusteeNo20Kmaybeyougetbybutanytaxpayer

couldenterasuitandmakeuspersonallypaybacktothe
Districtallmoneyillegallyvoted

PresidentOhnuts
JustthenTrusteeMaynardNo3walksinsaysWhos
nuts andsitsdown

PresidentWhereinhellhaveyoubeenDoc
TrusteeNo3OhaMexicangothishandcaughtinthetail

gateofamanurespreaderandIhadtosawhimupabit
NicecleanjobMaybehelldieoftetanussoIgavehim
ashottoo

PresidentWellbetterlatethanneverAnyhowwehavea
quorumHowabouttheminutesoflastmeeting

TrusteeNo3Recordmeasvotingforapprovalaswritten



Butdotheyhavetobesolong
SecretaryIfyoufellowswouldarguelesstheminuteswould

beshorter

PresidentLetsnotstartthatargumentagainIthasbeen
movedandsecondedthatweapprovethebillsAllin
favorsayAye contraryNoAllsayAyeexcept
TrusteeNo3

TrusteeNo3WaitaminuteWhatsthisitemof91fora
projector

ManagerYouwerenotattheJanuarymeetingDoctorThe
Boardapprovedthepurchaseofthisprojectorforslides
whichwearegoingtousefortalkstoschoolsserviceclubs
andthelikeAfterthemeetingIamgoingtoshowthe
Boardsomepicturesofourwork

TrusteeNo30KIvoteAye
PresidentCarriedandsoorderedThePresidentandSecre

tarywillsignthewaYrantsinfactthePresidentalready
hasdonesoPassespileovertoSecretarywhostarts
tosignthemThenextitemontheagendaisanauthori
zationforthepurchaseofawidetreadtractorforabout
2200TurningtoManager

ManagerThiswillbeatractorwithitstreads68inches
centertocenterWeproposetoboltwoodcleatstothe
grouserplatestogivealargebearingareatosupportthe
machineinsoftwetgroundsothatwecanapplylarvi
cideswithitandevenconvertittododitchingconstruc
tionandmaintenanceTwodistrictsintheBayareahave
hadexcellentresultswithsuchariganditwillfitinfine
bothwithourpasturesprayingandincooperativedrain
ageworkwithourfarmers

TrusteeNo1Howmuchmoneyhaveweavailable
ManagerAfterreceiptofthefirstinstallmentoftaxesand

afterpayingtheJanuarybillstheTreasurerhadabout
65000Fromthisweshoulddeduct40000forthe
CashBasisFundandaddabout35000forthesecond
installmentoftaxespayableinAprilsothereisanet
balanceofabout60000BudgetedexpensesfromFeb
ruarythroughJuneareabout50000leavingafree
balanceofabout10000

TrusteeNo2Wasthisiteminour195152budgetunder
CapitalOutlays

SecretaryNoitwasnotspecificallyprovidedforbutthere
wasageneralitemof2500formiscellaneouscapital
outlays

TrusteeNo2Hasanythingelsebeenpurchasedagainst
CapitalOutlay

ManagerOnlythis91youhavejustpaidoutforthepro
jectorand230foraculvert

TrusteeNo2Doyoureallyneedthistractor
ManagerWesuredoItwillbeabighelpintwowaysand

itwillgreatlyincreasetheamountofworkwecanget
doneandcutourunitcostsascomparedwithhandwork

SecretaryImoveweapprovethispurchase
TrusteeNo2WaitaminuteDidyougetcompetitiveprices

onthisjob
ManagerThereisonlyonefirmwhichmakesthiswidetread

typeoftractorsothereisnocompetitionHoweverwe
get10offthelistprice

TrusteeNo20KIwillsecondthemotionbutIthought
wehadtotakebidsonsuchitems

SecretaryWelllegallywedonthavetotakebidsasweare
alittledifferentfromacitygovernmentforexampleBut
asamatterofgoodpolicyweusuallytakeformalbidson
largerexpendituresandtheManagercertainlyshops
aroundtogetthebestpricesonwhateverwebuy

PresidentIthasbeendulymovedandsecondedthatwe
authorizethepurchaseofawidetreadtractorfornotto
exceed2200AllinfavorsayAyeAllsayAye
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ContraryNoItiscarriedandsoorderedTheChair
willentertainamotiontoadjourn

SecretaryJustamomentTherearetwootheritemsonthe
agendaIhavereceivedapetitionfromtheDistrict
employeesaddressedtotheBoardandrequestinganin
creaseinpayWhatactiondoyouwishtotakeonthis
petition

PresidentOhLorddowehavetogointothatnowMy
wifewillskinmeifIdontgethomebysix

TrusteeNo1Thisisahellofatimetobeaskingforarise
taxesbeingwhattheyare

TrusteeNo3YoushouldsquawkabouttaxesYoumade
somuchmoneyoncottonlastyearyouarefilthywith
cash

TrusteeNo1YouaintdoingsobadyourselfDoc
TrusteeNo3Wellafewpatientscanpaytheirbillsand

doCertainlyourmenarenotoverpaidandtheirtake
homepaylooksprettysmalltome

PresidentThisisntanythingthatcanbedecidedatonemeet
ingSupposewejustputitoverforfutureconsideration

SecretaryThatishardlyfairtotheemployeesItispassing
thebuckandstallingIsuggestyouappointaspecialcom
mitteetoinvestigateandreportwithrecommendations
atournextmeetingwhichwillbeheldFebruary29

PresidentWhatdoyouknowaboutthatLeapyearThe
Chairwillentertainthemotion

TrusteeNo2Isomove

SecretarySecondthemotion
PresidentAllinfavorsayAyeFoursayAye Con

traryNoTrusteeNo1votesNo Thatis4ayes
and1noCarriedandsoorderedTheChairwillappoint
theSecretaryasChairmanofthisCommitteeandasa
punishmentfortheirabsencetheothermembersofthis
SalaryCommitteewillbeourfourmemberswhoare
absenttodayMrSecretarywillyoupleasegetthem
togetherassoonaspossible

SecretaryInthenextfewdaysThelastitemontheagenda
isaspecialinvitationfromtheCaliforniaMosquitoControl
AssociationforourTrusteestoattendtheannualmeeting
atFresnoFebruary1314and15Howmanyofyoucan
attendThecostoftravelisalegitimateexpenseaccount

TrusteeNo1HeckIcantsparethetime
SecretaryTheheckyoucantAllyouhavetodoistolame

yourwristclippingbondcoupons
TrusteeNo2NouseinmygoingThosedarncollegepro

fessorsuselongLatinwordsandputalotofcockeyed
chemicalformulasontheboardItswayovermyhead
AllIwanttodoiskillmosquitoes

TrusteeNo3WellBilljustbecauseyoucantunderstand
itisjustthereasonyoushouldgoWhynottrystretching
yourbrainsonceinawhile

TrusteeNo2SeenyourincometaxformyetDocTheres
arealbrainstretcher

SecretaryWellwhoisgoingbesidesme
TrusteeNo3IfMrsJameshasherbabybeforethemeeting

maybeIcangoIcouldsureuseadayortwoofrest
PresidentResthellThathospitalityeveningputsthecrimp

inrestOhwellifmywifewillletmeIwillrundown
foronenightandgetinafewsnortswiththeboysAt
thispointTrusteePreussentersandsitsdown

PresidentWelllookatthelateTrusteePreusshemadeit
justintimetobesuretocollecthistenbucksYousure
loveadollarlikeyourrighteyeAdolph

TrusteeNo4Sowhat

PresidentGoodLordlookatthetimeIvegottogetoutof
hereAnyfurtherbusiness

SecretaryNoneontheagenda
ManagerIhaveseveralitemstodiscussincludingtheJan



uaryreportbutratherthanhavethePresidentskinned
alivetheycanbepostponed

PresidentIfthereisnoobjectionthenthemeetingisad
journedNextmeetingat5pmonFridayFebruary29
TheSecretarywillsendoutnoticestotheBoardmembers
FeettakemehenceTrusteesgetupandleave

ManagerPlaintivelyDoesntanybodywanttolookatmy
prettypictures

MrGrayWellwhatswrongwiththatparticularboardof
trusteesmeetingHaveyoueverseenanyatalllikeitHow
manyofyoueverproceedwithoutaquorumIhaveneverseen
oneboardmeetingthathadeverythinginitlikethatbutover
thepasttwentyoneyearsIhaveseenmostofthosethings
happen

Oneofthethingsthatisquiteimportantistheitemofthe
agendaHowmanytrusteeshaveyourmanagerorthesecretary
oftheboardprepareanagendaforyourboardmeetingMay
nardofThreeCitiesWhoelseDeltaisanotherPulgasalso
OrangeCountyNorthernSanJoaquinhasitMaderadoes
WestSideConsolidatedWellitseemstobefairlygeneral
Isuggestthatitisamatterofexpeditingthepublicbusiness
andtendstowardbetterconductoftheboardoftrusteesmeet

ingifatrackisalreadypreparedforthetrusteestorunonIt
doesorganizethebusinessofthemeetingsothatallnecessary
itemsarebroughtupnothingofimportanceisomittedandat
thesametimethereissufficientflexibilitysothatanythingnew
orunforeseencanbeintroducedifitcomesup

ThequestionofquorumIdontthinkneedstobeelaborated
onWehadthatdiscussedlastyearatRiversidebutthereis
onethingthatIthinkshouldbekeptinmindIfyounoticein
thislittlemeetingtherewasacertainamountofpersonali
tiesinjectedAsfaraspossiblealthoughyounevercanget
awayfrompersonalitiesthoseshouldbeminimizedandkept
inthebackgroundWeallfindsoonerorlaterthatthetrustees
somewhatgroupthemselvesintodifferenttypesThereisthe
manontheboardoftrusteesandfortunatelythistypeisnot
numerouswhohastolookintoeverypossibledetailandwho
tendstogetawayfromhisproperfunctionasatrusteeand
intrudesuponthefunctionofthemanagerImnotsayingthat
inregardtomyownboardbecausewevehadalmostnodiffi
cultythatwayButIhaveseenitWeneedtokeepinmind
thatthereisaseparationoffunctionshereTheprimaryjob
ofthetrusteesistodeterminepolicyandseethatthepolicy
theydetermineiscarriedoutitisthejobofthemanagerto
seethatthatpolicyasestablishedbytheboardiscarriedout
Themanagershouldnotattempttoencroachonthepolicy
functionoftheboardoftrusteesandtheobverseofthatpic
tureisthatthetrusteesshouldnotencroachonthemanagerial
functionofthemanagerIfyourenotsatisfiedwiththeway
hesrunninghisjobdonttrytodoityourselfforhimfire
himandgetanothermanagerthatyoucanrelyonandhave
confidenceinYoucanfireyourmanagerstomorrow

WhatIwanttodoistodrawoutsomeofyoutrusteesId
liketoaskforquestionsfromthetrusteesingettingdiscussions
goingastosomeoftheirparticularproblemsDickMaynard
youhavetwoboardsoftrusteeswithonemanagerandone
administrativeandoperativestaffHowdoesthatworkout
withyouDoyoumeettogetherordoyoumeetseparately
oratthesametimeandsameplacebutseparatelyorwhat
doyoudo

MrMaynardOnemonthourtwoboardsmeetseparately
andinalternatemonthstheymeetjointly

MrGrayWhatisthegeneralpracticeamongthedistricts
astomeetingtimeSomemeetatnoonforlunchandsome
meetintheeveningsomemeetatotherhoursHowmany
districtsrepresentedheremeetintheeveningsApparently
abouteightdistrictsmeetintheeveningsHowmanymeetat
noonSixAnybodymeetat5intheafternoonIguessAla
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medaistheonlyonethatmeetsat5oclockThetimeof
meetingismoreorlessamatteroftheconvenienceofthe
majorityofthetrusteesTheyaretheoneswhosetthetime
ofmeetingItsohappensthatthehouroffiveprettygenerally
meetsbesttheconvenienceofourTrusteesandweusuallyare
abletoconcludeourbusinessin35or40minutesexceptwhen
thebudgetisuporaveryinvolvedpropositionliketheestab
lishmentoftheretirementsystemoroccasionallywhenthe
reportofthesalarycommitteeisbeingdiscussed

Howmanydistrictshaveaspecialcommitteetoinvestigate
salariesApparentlyfourdistrictsdoWehaveoursalarycom
mitteemeeteitherlateinMarchorearlyinAprilinorderto
establishsalaryscalessothattheManagermayestimatethe
moneyrequirementsforthenextyearsbudgetwhichispre
paredinMarchorApril

Doyouhaveanysetsystemofsalaryschedulesorscales
Doyouhaveafivestepsystemforfiveyearsordoyoujust
simplysetaflatsumSeveraldistrictsindicatedtheuseof
eitherthreefourorfivestepsThereseemstobeacertain
amountofadvantageinschedulesandstepsthatisfivestepsin
eachscheduleandaseriesofschedulesdeterminedmoreor
lessmathematicallysothateachscheduleisabout5above
theprecedingloweroneandeachstepinthescheduleisan
increaseinpayofabout5overtheprecedingstepYoucan
getthosefromalmostanycivilservicecommissionWehave
adoptedthesamescheduleandstepsystemastheCountyof
Alamedaanditseemstobeworkingwell

Whatisthepracticeinthedistrictsinregardtobudget
adoptionDoesanybodyadoptabudgetasearlyintheyear
aswedoPaulJonesyougetyoursinAprilHowdoesthat
happenthatyouresoearly

MrJonesWellwehaventasalarycommitteeandsome
timesmaybethefirsttimeIproposeabudgetitsnotaccepted
soIjustgetitinearlyandiftheresanyargumentitissetover
oneweekandwestillgetitinintime

MrGrayGordonSmithwhendoesyourscomein
MrSmithAboutthefirstandnolaterthanthe15thof

March

MrGrayWhoelsegetsinearlyMrCoburndoesatWest
SideDoesanybodywaituntilaslateasAugusttogettheir
budgetinApparentlynooneWhathappenstoyourbudget
afteryouhavemadeitWhodoyoufilethebudgetwith

AMemberYoufilewiththeBoardofSupervisors
MrGrayAnybodyelse
AMemberTheCountyAuditor
MrGrayPreciselyThatswhatthelawsaysTheestimate

oftheamountofmoneyyouregoingtorequirehastobefiled
withtheBoardofSupervisorsandwiththeCountyAuditor
Doyougivethemasegregatedbudgetshowingthevariousitems
youregoingtospendthemoneyforordoyoujustsayyoure
goingtoneedsomuchmoneyDoesanybodyjustturninso
muchmoneyApparentlyalldistrictsfileasegregatedbud
getWereverycarefultoseethatourtaxpayersassociation
notonlygetsthebudgetbutItalktothemonthetelephone
andtellthemwhetheritsgoingupordownandwhyThe
publicisentitledtoknowwhatyouaredoinghowmuch
yourespendingandsoon

MrWashburnIwaswonderinghowthesedistrictsintwo
countiesormaybeoverlappingcountiesworkouttheirbudgets

MrGrayThatsaveryinterestingquestionDowehave
anydistrictsherethatoperateintwocountiesTedRaleyyou
explainwhatyoudoandhowyoudoit

MrRaleyWereporttothecountywiththelargestland
areaTheyinturnmaketheirrequesttotheothercountyfor
itsprorataofthetotal

MrGrayLetsseeyouhaveFresnopartofTulareand
partofKingsThemoneyisapportionedbetweenthecounties



accordingtotheratioofassessedvaluationandnotofland
area

Doesanybodyknowwhoactuallysetsyourtaxrate
AMemberTheBoardofSupervisors
MrGrayThatswhatyouthinkTheyadopttheordinance

orresolutionestablishingyourparticulartaxratebutthere
arefewboardsofsupervisorswhoactuallydecidehowmuch
itsgoingtobeItsusuallysomeoneoftheminorofficials
perhapsintheCountyAuditorsofficewhoactuallyworksout
theassessedvaluationsthatareapplicableanddividesthe
amountofmoneyyouaskforintotheassessedvaluationof
yourdistricthecomesupwithafigurewhichisataxrateand
hereportsthatHowmanyofyouknowinyourcountyjust
whothatJohnQJonesisthatdoesthatThatsaveryimpor
tantmanInmycountyitsachapbythenameofRalph
RuckertAfterIvegottheamountofmybudgetandafter
Ivefoundouttheunexpendedbalanceleftafterthefirstof
JulyIvegotthenetthatIneedtohaveproducedbytaxation
ThenIgoandsitdownwithRalphinfactIsitdownwith
himeveryonceinawhileanywayandwefigurewhatthetax
rateshouldbetoproducethenetamountrequiredHehas
beenveryfairandreasonableinsettingourrateThenthis
goesuptotheboardofsupervisorsforadoptionasthedistrict
taxrate

Itispartofthejobofthemanagertoknowwhodoeswhat
inhiscountyanditspartofthejoboftheboardoftrustees
toknowthatthemanagerknowsthesemenandisongood
termswiththemDontthinkthatbecausethelawsaysa
certainthingisdonebyacertainbodythatthatbodydoesnt
casttheburdenofthecomplexfiguringuponsomeoneindi
vidualwithacalculatingmachinetoworkitout

AMemberCantheboardofsupervisorsraisemoremoney
thanyouhaveaskedfor

MrGrayImnotanattorneyandIwishanattorneywere
herewhodoesknowsomethingaboutthisbutIassumethatif
thetaxratethattheyadoptraisesatleasttheamountofmoney
requiredyouhavenofurthercontroloveritYoucanaskfor
moneythatcouldberaisedbya10centtaxrateandifthe
boardofsupervisorswantstoraiseittomakeit15centsyou
havenothingtosayaboutitbutifittakes10centsandthey
giveyou8centsthatisillegal

AMemberWhatcanyoudointhatcase
MrGrayGetataxpayertosuethesupervisorswhovoted

fortheinsufficienttaxrateTheyllhavetodigupthedeficiency
outoftheirpocketoroutoftheirbondPossiblyiftimeper
mittedamandamussuitmightbepossibleButremember
thatisnotalegalopinion

AMemberSupposeyourbudgetrequiresa20centtaxrate
buttheycutyouto10centsWhatcanyoudoaboutthat

MrGrayIdontknowhowthecourtwouldruleonthis
questionSupposeyouhaveabudgetthatrequired20cents
andyoubringitupbeforetheboardofsupervisorsandask
themtoapprovetheextra5centsabovethenormal15cents
theresapossibilityowingtothepeculiarconstructionofthe
languageoftheactthattheboardofsupervisorsmightsay
Noyoucanonlyhave10centsOnceyouaskforsomething
above15centsthereisapossibilitythattheboardofsuper
visorscouldcutyoudowntoonecentThelanguageofthe
lawisambiguousinthissituation

AMemberWhatcanwedowhenthereismosquitobreed
ingonourIndianreservationandtheymigrateintoourterri
tory

MrGrayItwouldprobablybebesttotakethematterup
withtheFederalBureauofIndianAffairsandtrytoworkout
somecooperativeprogramforcontrolSincetheIndianreser
vationspaynolocaltaxesthelocalpeopleshouldnotbe
expectedtobearthecostsevenfortheirownprotectionBut
throughnegotiationyoushouldbeabletogetsubstantialcontrol
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workdoneDrReesyoustillhavesomeUtesinUtahDoyou
havethistypeofproblem

DrReesSofarasIknowourmosquitoesbitetheIndians
asfreelyastheydothewhitesLaughter

MrGrayWhileyouareonyourfeetareyourBoardof
TrusteesmeetingsmarkedlydifferentfromoursinCalifornia
Yourlawissimilartoours

DrReesIdontthinkIeversawthemconductedinany
otherwayLaughter

AMemberWhatabouttheratcontrolproblemCan
mosquitocontroldistrictsalsocontrolrats

MrGrayIfyourdistrictwasorganizedafterAugust1931
youmaydosobutifyourdistrictwasorganizedbeforeAugust
1931youwouldhavetohaveanelectiontoauthorizeyouto
controlrats

AMemberIsntitpossibletohaveanelectiontocompel
theboardofsupervisorstolevyataxbeyondthe15centsif
thesupervisorsdecidenottoallowit

MrGrayTheboardofsupervisorscouldsetanadvisory
electiontodeterminewhetherpublicopinionwantedthe
largertaxbutIbelieveitwouldbepurelyinthediscretionof
theboardofsupervisorswhethertheycallsuchanelectionor
notandtheresultoftheelectionwouldbemerelyadvisory
andtheboardofsupervisorscoulddisregardtheresultIunder
standthatanadvisoryelectionistobeheldinNovemberas
towhetheracertaincityistopetitiontobeannexedtoa
mosquitoabatementdistrictSomepeoplewantitbutthe
citycouncildoesnotTheelectionwillbepurelyadvisorybut
citycouncilsandboardsofsupervisorsseldomgocontraryto
adefinitepublicopinion

AswehaverunsomewhatbeyondourscheduledtimeIwill
concludethisdiscussionandturnthemeetingbacktothe
PresidentApplause

MrHendersonThankyouverymuchHaroldIdidntsee
anytalentscoutsintheaudiencebutIthinktheyshouldhave
beenheretoseethisshowoftheboardmeetingWerevery
happytohavewithusthisafternoonCharlesLSennEngineer
DirectoroftheBureauofSanitationLosAngelesCityHealth
DepartmentMrSennisgoingtotalktousonMosquitoCon
trolandEnvironmentalSanitation

MrSennMrPresidentthewayhasbeenwellpavedfor
adiscussiononenvironmentalsanitationsplaceinmosquito
controlAllofthediscussionatthismeetingonpermanent
controlandcooperationofmosquitoabatementofficialswith
otheragenciesandindividualsemphasizesthateliminationof
manysourcesofmosquitoescanbeaccomplishedbyapplication
oftheprinciplesofenvironmentalsanitation

Werealizethattheaveragepersonlikestoparticipateinthe
activitiesofgovernmentthathelikestotakepartinthings
notalwaystohavethingsdoneforhimThisprinciplewas
quiteapparentatameetingwiththeInterAmericanAssocia
tionofSanitaryEngineeringlastyearwhereweheardofthe
fineacceptanceofprogramsoftheInstituteofInterAmerican
Affairsanagencyofourgovernmentwhichiscontributing
technicalknowledgeandalittlemoneytohelpourLatin
AmericanneighborshelpthemselvesThosepeopledontget
ahandoutfromUncleSamtheygethelpadviceandguid
ancebuttheyhavetopitchinanddotheirownjobIthink
thatswhythatprogramissopopular

Inmosquitocontrolinthepasttherehasperhapsbeentoo
muchtendencytothinkofditchingdraininglarvicidingand
otheractivitiesbyemployeesofthemosquitoabatementdis
trictsAfewyearsagowhenwewerearrangingaseriesof
meetingsfordairyoperatorstobeheldinvariouspartsofthe
stateourdairysanitariansaskedvariouslocalhealthdepart
mentofficialsaboutwhatcooperationexistedbetweenthedairy
sanitarianandthemosquitoabatementofficialsincontrolling



mosquitobreedingindairydrainageItwasrathersurprising
thatsomeofthehealthdepartmentsapparentlyhavenotde
velopedclosecooperationwiththeirmosquitoabatementoffi
cialsthatsomedairysanitariansthoughttheirjobendedwhen
thedrainagefromhosingdownfloorswasconveyedahundred
feetawayfromthedairybarnIfthereweremosquitoesbreed
inginthewatertheabatementdistrictwouldcomeinand
applylarvicidesSomeeventhoughttheabatementdistricts
wouldbeoffendedbyaprogramwherebythedairysanitarian
andthemosquitoabatementdistrictemployeeswouldjointly
havethedairymenpracticealternatefurrowingorothermeans
ofgettingridofthewaterwithoutcreatingmosquitobreeding
conditionsInsomecasestomyamazementtheanswerwas
WedontwanttooffendthedairymanHeisabigtaxpayer
Wefeelweshouldgivehimtheserviceweshouldntmakehim
dothatworkThedairymanwouldthinkmoreofusifwe
showedhimhowhecoulddoabetterjobinsteadofdoingthe
mosquitocontrolworkforhim

Thereisacloserelationshipbetweencertainsanitationpro
gramsandthosewemaydevelopinmosquitocontrolSome
yearsagointheLosAngelesHarborareatherewasconcern
thatplagueratswouldbeimportedfromIndiaorsomeother
foreignportsTheratpopulationintheharborareawashigh
therewasfearthatplaguewouldspreadfromrattoratthat
theportwouldbeclosedbyFederalquarantineTheHarbor
DepartmentaskedusWillyoupeopleundertakethejobof
exterminatingratsintheharborareaWellprovidethetrucks
materialspoisonbaitsandfundsforothernecessaryexpenses
YouprovidethemanpowerandthetechnicalguidanceWe
saidNowedonotwishtoengageinaprogramofextermina
tionbutwewillbehappytoworkoutaprogramunderwhich
wewillbeyourtechnicaladvisorsoneliminatingthebreeding
andfeedingplacesforratsAsanadjuncttotheprogramwe
willdosomepoisoningThereresultedaprogramwhereby
thesanitationandratcontrolspecialistwhoserolecouldbe
likenedtothatofmosquitocontrolanddrainagespecialistgoes
directlytothedesignengineerofthenewstructurewharffish
marketorcanneryandshowshimhowtoplanandbuildto
avoidcreatingratharborsHeworksdirectlywiththemainte
nancesupervisortoshowwhereheshouldpatchupanopening
tokeepratsfromgettingintothebuildingwhereapileof
rubbishshouldberemovedtoeliminateratharboringThrough
thatprogramratshavebeenpracticallywipedout

HowdoesthattieinwithmosquitocontrolMrArthur
ShogrinwhosupervisesHarborSanitationwasapproachedby
HarborDepartmentOfficialsshipyardoperatorsArmyand
NavyofficialsandotherswhosaidIsthereanywaywecan
worktogetheronamosquitocontrolprogram Uptothat
timeMrWEDuclusourfieldsupervisorofmosquitocon
trolwashavingoneofhiscrewsspendseveraldaysaweek
intheHarborareatreatingthethenexistingmanyacresof
mosquitobreedingwaterOccasionallytheredbeamisson
thetreatmentandaswarmofmosquitoeswouldemergeso
jointcooperativeactionwasorganizedtowardpermanentcon
trolTheHarborDepartmentdidditchingandfillingthe
Navydecidedtomakesanitaryfillsatcertainswampareasthat
wereproblemsFtMacArthurArmyofficialssaidWelldo
ourpartTheUnionIceCompanyhadsomedrainageprob
lemTheysaidWecanconservethatwaterandnotwaste
itwhereitformsamosquitobreedingpondThroughout
WilmingtontherearehundredsofoilwellsAteachwellthere
isaunitwherewaterisseparatedfromtheoilThatwaterwas
drainedontothegroundsoeachwellwasapotentialmosquito
breederThecitySewerDepartmentsaidThatisntmuch
waterwellacceptitinoursewersAsewerconnectionwas
thenprovidedtorunsaltwaterdrainagefromeachwellinto
thesewer
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NowitisnolongernecessarytoreguarlythisareaThe
entireSanPedroWilmingtonareaisvisitedbyourcontrol
crewsonlyuponarequestfromourHarborHealthDepartment
officeThistreatmentisconfinedtoafewdaysayearThere
isnoroutinetreatmentbecausebreedingplacesareeliminated
Thepeoplewhodidtheirpartfeelmuchbettertowardus
thanifwehadkeptonsprayingThewholearealooksbetter
becauseeliminatingbreedingwatersgenerallyimprovedthe
environment

Atthismeetingwehaveheardmuchofthetendencyof
mosquitoestobecomemoreandmoreresistanttolarvicides
andinsecticidesIhopetheyneverbecomeasresistantasthe
flieshavebecomeinsomeareas

Thisbringsupanotherparallelbetweenmosquitoandfly
breedingproblemsEarlylastsummerameetingofourBoard
ofHealthCommissionerswasinterruptedbyagroupofabout
50womenTheywereasupsetasanygroupofwomencould
beTheysaidthatwhenevertheytriedtofeedtheirbabies
flieswouldgetinthechildrensmouthsthattheywouldshoo
thefliesawayfromthescreendoorsbutstillahundredwould
comeineverytimetheyenteredTheyhadtriedswattingand
sprayingandeverythingelsewithoutresultsTheyfearedthe
flieswouldcauseanepidemicofpolioOurBoardsaidThis
isanemergencyWewantyoutouseallthemenyoucanspare
andalltheequipmentyouhavetospraytheareaandgetrid
ofthosefliesWhenIhadachancetocommentIsaidIwas

afraidthatthesefliesweresoresistanttoinsecticidesthatspray
ingwasnottheanswerthatweshouldgetafterthesource
IcouldntcompletemystatementIwasbooeddownbythe
womenwhohadloudlyapplaudedourcommissionerswhen
theysaidweshouldgetbusyandspray

WellMrDuclusandhismenworkedmanyhoursofover
timeTheyappliedDDTBHCchlordaneandeverything
elsetosoakthewallsofporchesandgaragestheyusedtheir
venturidevicesforfoggingItseemedthatifoneflywaskilled
tencamefromanearbymanurepiletotakeitsplace

Finallyafteraboutaweekthewomenagreedtherewasno
pointincontinuingthesprayingoperationsTheringleader
saidYoucanquitThesprayingisntdoinganygood

WhatwastheanswerWellwedonthavethecomplete
answerasyetbutthismorningweheardquiteabitaboutthe
needforcooperationThatswhatwetriednextFromthe
variousfeedcompanieswesecuredthenamesofallthepoultry
andanimalraisersintheSanFernandoValleyWesentthem
invitationstoeducationalmeetingssowecouldshowthem
whattheymightdotohelpeliminateflybreedingAtthefirst
ofthreeseparatemeetingstherewereabouteighthundred
peopleatthenextmeetingsixhundredandatthenextabout
fourhundredTheFarmBureauFederationtookupthepro
jectTheyworkedwiththefarmadvisorsagriculturalexten
sionpeopleandothersTheyarrangedtheirownmeetingat
whichtherewereaboutathousandpeopleTheyprepared
pamphletsmadestudiesandfoundasyouprobablyknow
thatbyallowingthemanuretoconeinacertainwayorby
otherwisekeepingthemanuredrytheycouldeliminatefly
breedingManyoftheirmembershavecooperatedinaprogram
ofscientificmanagementwherebyflybreedingiseliminated

Therearemanypeoplewhodonotattendeducationalmeet
ingsmanypeoplewhoarenotveryconsiderateoftheirneigh
borsOurrecentcheckscontinuetoshowthatthosepeople
whohadnointerestinthesemeetingscontinuetobreedflies
WhatshouldwedoaboutthemWecantryourbesttoget
cooperationbutIfeelthatallwecandoinjusticetothe
neighborsistogivetheoffendersnoticesandaswehavedone
inafewcasescitethemtotheCityAttorneyortheDistrict
Attorneyonapublicnuisancechargeorwhateverotherviola
tionwecanproveEducationiscertainlyimportantCoopera
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tionisimportantInsomecasesenforcementisanecessary
partofouroverallprogram

Lastyearwebegantohaveaproblemofmosquitoesbreed
inginpermanentpasturesIrrigationwaterwasoftenapplied
attheupperendofafieldinthehopeitwouldflowacross
halfamileofpastureandsomehowdisappearintotheground
Therewereplaceswherethewaterpondedlongenoughto
causelargeswarmsofmosquitoestoflyintothenearby
thicklypopulatedareasWegottogetherwiththFarmAdvisors
andtheFarmBureauFederationTheywerenotreadytosettle
downtotheproblembecauseitinvolvedconsiderablestudyand
wasoflimitedinterestHoweveronastatewidebasisthere
isthepossibilityoftheFarmBureauFederationtheMosquito
ControlAssociationthefarmagentsandalltheothersgetting
togethertoworkoutasolutiontoacommonproblem

WehaveheardHaroldGrayremarkaboutmosquitobreeding
atcemeteriesWhatistheanswerWeinLosAngelesgot
togetherwithourlocalcemeteryassociationandtheysaid
Ifwehavetotipoverthosevaseseverytimetheyrefullof
waterwellgobroketryingtoprovidethemanpowerPer
hapsonastatwidebasiswecanfindananswerItseems
unreasonabletoexpectpublicemployeestotreateveryvase
inabigcemeteryasoftenasitwouldbenecessaryinorderto
controlmosquitobreeding

Wehavesuchproblemsassurfacedrainagefromnewsub
divisionsWhatguttersectionsshouldbeacceptableVery
crudeasphaltpavingthathasdepressionssoallthepeople
thatirrigatelawnscreatemosquitobreedingpocketsMaybe
wecangettogetherwiththedesignersandpointouttheneed
forsomeminimumgradesminimumguttersectionsminimum
typeofconstructionthatwillreducemosquitobreedingThen
wehavecaseswheretheyhavewelldesignedguttersandgood
slopesforthesubdivisionbutthewaterdoesntgoanyplace
Itdoesntconnectupwithanotherstreetorwithastormdrain
Hereagainitseemsthatweshouldbeabletoworkoutsome
kindofprogramsothatinconsideringsubdivisionsashealth
departmentsdotocheckonprivatesewagedisposalwecan
considerthemosquitobreedingproblemsthatmightbecreated

Allinallthereismuchneedforcontinuingthetrendtoward
givingotherpeopleanopportunitytoworkwithusinhelping
tocontrolmosquitoesForinstanceourwaterdepartment
maintainsanumberofreservoirsspreadingbasinsandother
potentialmosquitobreedingwateraccumulationsTheyare
reluctanttohaveustreatthewaterbecausewemayaddsome
thingthatimpairsthetasteTheyrehappytoworkwithus
bydoingtheirowntreating

OurPublicWorksDepartmenthasaSewerMaintenance
DivisionTheyhavetheirowncrewsforcleaningoutsewers
andmaintainingopenditchesandstormdrainsTheyhave
askedustogivedemonstrationstalkslecturesandinstructions
totheircrewsTheyprefertodotheirownadulticidespraying
whereveritmighthelpcontroladultmosquitoesinculverts
andsimilarrestingplacesTheydotheirownworkonimproving
channelswhenthishelpscontrolmosquitobreedingThey
wouldresentourdoingtheirworkforthem

Inconsideringenvironmentalsanitationweneedtoconsider
mosquitocontrolandinconsideringmosquitocontrolweneed
tothinkaboutenvironmentalsanitationWewhoareworking
mostlyinenvironmentalsanitationarenotoperatingagencies
Wethinkintermsofgettingsomeoneelsetodoabetterjobof
maintenanceMostpeopleinmosquitocontrolhavehadthe
viewpointofoperatingagenciesTheythinkintermsofditch
ingdrainingsprayingandsoonbythemselvesIthinkthey
shoulddevelopalittlebitoftheconceptoftheHealthDepart
mentpeopleByeachgettingabitoftheideasoftheotherboth
candoabetterjobThereisneedforcontinuingthetrendof
themosquitoabatementdistrictrepresentativesgettingtogether
withtheHealthDepartmentpeople

THEEYEGNATSOFCOACHELLAVALLEYWITH

NOTESONTHE1951LARVACIDINGPROGRAM

DrTinkhamTothoseofyouwhomaynotknowCoachella
ValleyliesinthatpartofCaliforniathatJackKimballhas
alreadytoldyouwasthewonderfulSouthCoachellaValley
isIwouldsaywonderfulduringthecoolerwintermonths
butinourveryhotsummerwhentemperaturessoardailyto
108ormoreandswarmsofeyegnatsplagueourlivesitis
marvelousifyoucanmaintainthatwonderfulfeeling

TherearefivespeciesofeyegnatsofthegenusHippelates
representingfourpestspeciesandonenonpestspeciesinCoa
chellaValleyHippelatescollusoristheyearroundpestH
robertsonialargeblackspeciesisalatewinterandearlyspring
speciesHdorsalisisalargedistinctivespeciesfoundinsum
merandfallHpusiocloselyresemblingHcollusorexcept
fortheblackishinfuscationsofallfemorawasformerlyabun
dantuntilcanalirrigationcameintothevalleyin1949The
nonpestspeciesHhermsiprefersthedamperorchardsand
mayintimereplacecollusor

ThischartonTrappedGnatComparisonswillshowsome
interestingfactorsconcerningthegnatpopulationsinformer
yearsandatpresentIhavecomparedtherecordsgivenfor
theperiodOctober1931May1933seeBurgessMarch1951
AmericanJournalofHygienewithTinkhamrecordsforthe
periodDecember1948 December1950Youwillnotethe
veryhighpeakofspringgnatemergencebackinBurgessdays
especiallyforApril1933when14Burgessstatustrapscollected
480000gnatsInMay1932thetotalwasalmost200000and
inMay1949140000for14modifiedBurgesstrapsonfoot
longlegsYouwillnotetheverylownumberstrappedduring
thesummersof1932and1949andthehighpeakfallcollections
Althoughperhapsnottruefor1932Icansaythatthe1949
summerlowwasnotduetothelackofgnatsbutthefailure
ofthemeatbaitandtosomeextentafailureoftheBurgess
traptoindexthegnatpopulationThisisdemonstratedbythe
1950figuresforAugustwhen10Tinkhamtrapswithanew
baitfreshorrottenegginwatercaughtinthreeweeksover
300000gnatsThisindicatesthatthegnatpopulationatleast
inrecentyearsisveryhighinAugustasallvalleyresidents
willtestifyandnotlowasindicatedbyprevioustrappingrec
ordsYouwillobservethatinthespringof1950whenusing
the14superiorTinkhamtrapstherewasagreatdepressionof
trappedgnatsThisisbelievedtobeduetotheintroduction
ofcoldcanalwaterintothevalleyforthefirsttimeinthe
summerandfallof1949Oneofourobjectivesin1952will
endeavortoindexthegnatsbytrappinginproportiontotheir
fieldabundanceandthusdemonstratethatgnatbreeding
followsthepopulationcurvetypicalforinsects

OnelastpointWedoknowthatifwedonthaveenough
personneltodoourregularjobwerenevergoingtohaveenough
timetogettogetherwithallofthesegroupstodothenecessary
coordinatingteachingandhandlingofpublicrelationsThat
takestimeEachdistrictcouldwellconsiderthedesirabilityof
havingsomeoneonthestaffwhowouldbeapublicrelations
manInhealthworkwecallsuchapersonahealtheducator
Heistrainedinleadingcommunitygroupspreparingeduca
tionalpamphletsandsimilarpublicrelationsprogramsThe
viewpointshouldbetohelpthepeoplehelpthemselvesand
indoingsohelpdoabetterjobforthedistrictsandthecom
munities

MrHendersonThankyouverymuchMrSennforthat
thoughtprovokingmessagefollowingthroughonthethemes
thatwehavebeendiscussingnotonlythisyearbutinyearspast
OurnextspeakerwillbeDrERTinkhamManagerofthe
CoachellaValleyMAD



HippelatesinCoachellaValleyisverymuchavectorinsect
FromthisgraphpreparedfromtheCoachellaGrammarSchool
bytheschoolnurseMrsSnowinthePallof1951youwill
notethattheincidenceofpinkeyeingradesKindergarten
throughGradeIVrangesfrom50to60inSeptemberand
Octoberdroppingtoabout10inNovemberaftertheonset
ofcoolerweatherNurseSnowfoundinherhomeroundsthat
theincidenceofpinkeyeinchildrenofpreschoolagewas
evengreaterandaveragedatleast75 InGradesVtoVIII

youwillobservethatpinkeyeaveragesabout20inSeptember
andOctoberandabout15inNovemberdisappearingin
DecemberInHighSchoolpinkeyeisnegligible

Atthispointtimewastakentoshowaseriesofcolored
slidesthepurposeofwhichwastogivethelistenerabetter
eyedeaonwhatthesetrapsandotheritemslookslikeShown
atthistimewerecoloredslidesofTinkhamtrapmodified
BurgesstrapEmergencetrapthreefeetsquaretoevaluate
thelarvacidingprogramchemicalirrigationmethodsand
variousshotsofthe1951LarvicidingProgramportrayingvari
oustypesofequipmenttospraythecultivatedsoilsofthedate
andcitrusorchardsAlsoshownwerevarioustypesofdate
orchardsincultivationandoneWilliamsinnoncultivation
Sincegnatsbreedalmostentirelyinthecultivatedsoilsofdate
andcitrusorchardsalsoincottonthatsurgedtotheforein
1951thelackofcultivationorthedevelopmentofaBermuda
orgrasscoverorofaforagecropwillalsoeliminatethebreed
ingofHcollusorthepestspeciesAlsoshownwereseveral
photosofpinkeyeinschoolchildren

Fromnoncultivationmanybenefitsarederived1no
gnats2savigthecostsofcultivationwhichwithamans
salarytractordiskgasandoilareconsiderableand3the
productionofabeefcropbypasturingManyotherbenefits
arealsoevidentandifIhadtimeIcouldgointothesemore
fullyincludingevidencethatnoncultivationalsoincreases
dateandcitrusproductionIwishthatDickPeterswerehere
forIhavenowdemonstratedtwoveryimportantfactorsfor
SubventionFundallocations

1Thelongtimeprevalenceofthevectorinsectandthe
vectordiseasepinkeyegoingbacktotheyear1924

OurDistrictwasformedMarch171928tofightgnats

2Thepermanentcontrolofeyegnatsbynaturalmeans
ienoncultivationwhichwillnotonlyeradicategnat
breedinginareasofnoncultivationbutwillalsosave
thegrowerandthetaxpayermoneythelatterbysaving
thecostoflarvicidingtreatmentwhichaverages10per
acre

ThisisourbattlecryNoncultivationeliminatesgnatsand
savesmoneyCultivationpropagatesgnatsandcostsmoney

1951GnatLarvicidingProgram

TheGnatLarvicidingProgramcommencedJune4and
endedAugust10Youhavealreadyseenthecoloredslides
showingthetypeofsprayequipmentusedwhichconsists
chieflyofa21to24footsprayboomwideenoughtospray
thesoilsurfaceofthecultivatedspacebetweentworowsof
datepalmsThechemicalsusedwereAldrinBHCDDT
DieldrinChlordanandHeptachlorAllbutDDTwereapplied
atapproximatelytwopoundsoftheactualchemicalperacre
DDTapplicationsrangedfrom6to22poundsactualDDT
peracre
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IncooperationwiththeStateBureauofVectorControlwith
5000inSubventionFundstoassistuswehavetreatedsix
orchardswiththreechemicalseachThusthefirstrowtreated
wasAldrinthesecondBHCthethirdDDTwhilethefourth
rowwasthecheckoruntreatedrowThistreatmentrepeats
througheachorcharduntiltheremaybe8to10rowseachof
thethreechemicalsandthechecksEachrowhasa3foot
squareemergencetraptoevaluatethelarvicidingprogram
Thistrapmustberesetaccordingtothediskingprogramof
thegrowerInthesummeronesettingisusuallyofonemonth
durationandlongenoughtorecordthegnatgenerationrang
ing1421daysInthespringandfallthetrapssetusuallytwo
monthsforeachsettingandforthewinterthetrapssetfrom
DecembertoFebruaryorMarchtocollecttheoverwintering
forms

Fourorchardsofthisspecialtreatmentweresprayedwith
AldrinBHCDDTandcheckinseriesthroughouttheorchard
TwootherorchardsweretreatedwithDieldrinChlordan
HeptachlorandcheckinseriedrowsTimehasbeentooshort
toevaluatethelatterseriesIntheformerserieswehavefound

thatAldrinissuperiortoBHCandDDTTheemulsifiable
concentratealsoappearsmoreeffectivethanthewettablepow
dersWettablepowdersarealsomostdifficulttoworkwith
sincetheyconstantlyclogthenozzlesandalthoughcheaperin
costthanconcentratesthecostinlosttimesometimesisvery
highIrecalloneoccasionwhereweapplieda200gallontank
ofemulsifiableBHCconcentratein10minutesandat1100

AMtartedwitha200gallontankofBHCwettablepowder
At300PMwewerejustfinishingupaftersweatingfour
hoursrepeatedlycleaningnozzlesandpartsofthespraying
equipmentComputingthesalariesofthreemenforfourhours
thismadetheuseofwettablepowdersmostexpensive

Thischartwillillustratetheeffectivenessofourlarviciding
controlusingemulsifiableconcentratesOn4ofthespecial
ranchesourinformationtodateis

87trapsettingsonAldrintreatedsoilproducedonly8gnats
91trapsettingsonBHCtreatedsoilproduced32gnats
83trapsettingsonDDTtreatedsoilproduced20gnats
79trapsettingsontheuntreatedsoilproduced464gnats
Duetothefarmersvariablediscingprogramitisnotpossible

tomaintainthesamenumberoftrapsettingsinthetreatedand
untreatedsoil

Wealsohavealargenumberoftrapsettingsinourgeneral
seriesManyorchardsaresprayedwithoneofthesixchemicals
withoneortworowsofchecksInthegeneralserieswehave
onetraponchemicalandonetraponcheckforeachofthe
variouschemicallytreatedorchardsInallwehave271
emergencetrapssetdowntoevaluatethe1951Larviciding
ProgramTwohundredandseventyonetrapscaninoneseason
makeover1000differenttrapsettings

FromourstudieswehaveprettygoodevidencethatAldrin
atleastat2poundsactualAldrinperacreintheemulsifiable
concentrateformwillcontrolgnatsforaperiodofmonths
Thebigquestionthatwehopetoanswersoonisforhowlong
WehavehopesthatAldrinwillgiveatleastoneseasonscon
trolPerhapsintimewemayfindthatsomeoftheseother
chemicalswillgivealmostasgoodcontrolasAldrinandper
hapsforalongerperiodoftimeThesefactswehopeto
discoverin1952

MrHendersonDrBryantReesoftheFresnoStateCollege
andentomologistfortheFresnoMADwillgiveusapaperon
TheHippelatesFlyorEyeGnatinFresnoandtheFeasibility
ofitsControlbyPresentMosquitoAbatementMethods



THEHIPPELATESFLYOREYEGNATIN

FRESNOCALIFORNIAANDTHEFEASIBILITYOF
ITSCONTROLBYPRESENTMOSQUITO

ABATEMENTMETHODS

ByBRYANTEREES

FresnoStateCollegeandEntomologistFresnoMAD
FresnoCalifornia

WiththeincreasedannoyancecausedbytheHippelatesfly
oreyegnattothepopulationofFresnoCaliforniatheBoard
ofTrusteesoftheFresnoMosquitoAbatementDistrictdeemed
itadvisabletoaccumulatecertainfactsregardingthebiology
oftheflyinlocalresidentialareasandtodetermineifcontrol
methodsnowbeingemployedintheabatementofmosquitoes
wouldbeeffectiveagainstthegnatWorkontheproblembegan
onJuly21951andterminatedfortheyearonOctober15
1951whenthelastfieldobservationsweremade

Areviewoftheliteraturedemonstratesthatmostofthe
studiesdealingwiththebiologyandcontroloftheHippelates
flyareconcernedwithelaborateandextensivefieldtestsand
observationsThereportsthereforecoverthebiologyofthe
gnatasfoundinareasofmanyacresandevensquaremiles
Studiesofcultivatedlandssuchasvineyardsdatepalmgardens
andcitrusgrovesaspotentialandactualbreedingplacesforthe
flyareincludedinvariouspapersandinoneJonesand
Magy1951uncultivatedisolateddesertareasarebrought
underconsideration

Inthesestudiesitwasshownthatadultfliescouldbecol
lectedbymeansofemergencetrapseachtrapbeingconstructed
ofaboxthreefeetsquareandapproximatelytenincheshigh
Aholetwoandonehalfinchesindiameterwasmadenear
thetopintwosidesoftheboxAstandardsizefruitjarwas
insertedintoeachopeningandthusservedascollectingcham
bersThefliesafterpassingthroughthepupalstageinthe
groundemergedandflewtotheimmediatesourceoflight
thusenteringandremainingwithinthefruitjarsuntilcollected
Thesuccessfulemploymentoftheemergencetrapsdemon
stratedthatthegnatlarvaewerecontainedinrecentlyculti
vatedandwellfertilizedfieldsandJonesandMagy1951
obtainedadultsfromsuchtrapslocatedinseveraluncultivated
desertareasHoweveralthoughadultgnatshavebeenreadily
takeninthefieldbythismethodofcollectinginnoinstance
accordingtothepapersreviewedwereLarvaeofHippelates
fliestakeninCaliforniafromtheirnaturalhabitat

Muchhasbeenrevealedfromthesestudiesaboutthebiology
ofthefliestheirpreferredbreedingplacesandeventheopinion
expressedthattheflieswilltravelforadistanceofseveral
milesyetthestudiesdonotanswerquestionscentralizingon
thepropagationandcontrolofthegnatwithinresidentialareas
DuetothelackofthisdesiredinformationthestudyatFresno
wasconcentratedwithinthelimitsofthecityandtheimmedi
ateoutlyingareas

Generalcollectingofadultgnatswasmadebymeansofbait
trapsThetrapsconsistedofonehalfquartfruitjarsintowhich
baitsofvarioustypeswereintroducedAfinemeshscreen
funnelwithanapicalopeningjustlargeenoughtoallowthe
passageofagnatwasinsertedintothemouthofeachjarThe
wholewasthencappedwithstandardwindowscreeningthe
screenandfunnelbeingheldinplacebytheopenfruitjarlid
ThearrangementpermittedsmallfliessuchasHippelatesspp
toenterwhileatthesametimepreventinglargerfliesfrom
reachingthebaitAfterenteringthefunnelpreventedthe
gnatsfromescapingTwodozentrapswerepreparedinthis
mannerbaitedandplacedinvariouslocalitiesthroughoutthe
selectedresidentialsitesTrapswereplacedindirectsunlight
inopenshadeandindeepshadedareasUsewasmadeof
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varioussitesinwhichweregrowingsuchplantsasfernsole
andersbamboomyrtleandbermudagrassTrapswerealso
placedbeneathtreesofvariousspeciesSeveraltypesofbait
materialswereusedwiththeprincipalbaitsconsistingofegg
albumeneggalbumenandyolkeggyolkfishmealbloodmeal
andfinelychoppedandputrifyingliverSpecimenswere
collecteddailyfromthetrapsandpreservedin70alcohol
foridentificationpurposesInsomeinstancesyoungchildren
wereusedasanattractantforthegnatSpecimenswerecol
lectedbymeansofanaspiratorastheyattemptedtoreachthe
headorificesofthechildrensuchastheearsnostrilsand
particularlytheeyes

Representativesamplesoftheadultstakenbothbytheaspi
ratormethodandbymeansoftrapswereidentifiedbyDr
CWSabroskyBureauofEntomologyandPlantQuarantine
UnitedStatesDepartmentofAgricultureasconsistingoftwo
possiblythreespeciesasfollowsHippelatescollusorCoqH
microcentrusTusandHippelatessppusioLw

ItiswelltonoteatthistimethatHcollusoraspecieswith
lightyellowtoslightlyorangelegswastheonlyonetakenabout
thefacesofchildrenInnoinstancewasthereanyevidence
thatHmicrocentruscausedannoyancetohumansthrough
theirflightorfeedinghabitsInregardstofeedinghabitsH
collusorwasreadilyattractedtotheliverbaitandeggalbumen
butonlyafterputrificationhadsetinandaperceptibleodor
emittedOntheotherhandHmicrocentruswasattractedto
theeggalbumenbaitwithinafewhoursandcontinuedtobe
attractedforabout48hoursthereafterThelatterspecieswas
alsotakenfromtrapscontainingeggalbumenandyolkand
fromthosecontainingbloodmealPreferencewasshowntoward
theeggalbumenFishmealbaittrapsgavenoresultsbutthis
mighthaveresultedfromthefactthatthefishmealdidnot
reachthestageofputrificationbeforeitsusewasdiscontinued
Mostofthespecimensofallspeciescollectedbymeansofbait
trapsweretakenfromtrapslocatedinopenshadeveryfew
werecollectedfromtrapsplacedindeepshadeandnonewere
takenfromtrapslocatedinopensunlight

Emergencetrapswereemployedinanattempttolocate
propagatingareasInthepresentstudytheemergencetrap
consistedofawoodenbox1314incheslongby1214incheswide
and1014incheshighopenononesideAllcracksandpossible
pointsofescapeforthegnatweresealedwithseverallayers
ofmaskingtapeAsmallholeintowhichwasinsertedthe
mouthofanarrownecked12ouncebottlewasdrilledthrough
thesideoftheboxnearthetopApreparedtrapwasthen
placedinanareasuspectedofbeingasuitablebreedingplace
forthegnatandforthepurposesofthisstudythetrapwas
generallylocatednearahouseItwasfirmlysetintoposition
andsealedbypackingandtampingmudandwetpaperabout
itsedgesThisprecautionwasfollowedinordertopreventthe
escapeofthefliesfromaroundtheboxGnatsemergingwithin
thecoveredareawereattractedtotheopeningnearthetopof
thboxandthusintothecollectingbottleSomeofthebottles
wereuseddryoherscontainedabout20cubiccentimetersof
verydilutealcoholinwhichtheflieseventuallydrownedFour
teensuchtrapswerepreparedandemployedperiodically
beingmovedfromplacetoplaceusuallyafteraperiodofone
weekinagivenlocalityInsomeinstancestrapswereleftin
thesameplaceforoveraperiodofonemonthAdditionaltraps
werepreparedandleftinpositionthroughoutthesummer
monthsAlthoughsmallfliesofseveralgeneraandfamilieswere
collectedalongwithspiderspillbugscaterpillarsandcenti
pedsnoHippelatesgnatsweretaken

Simultaneouslywiththeworkontheadultseffortsweremade
toobtainHippelateslarvaefromtheirnaturalhabitatSoil
samplesweretakenfrommanylocalitiesandtypesofterrain
Sampleswereobtainedbypressingasoupcanopenatboth
endsintothesoilforadistanceoftwoandonehalfinches



Sincethecanhadadiameteroftwoandonehalfinchesthe
sampletakencontainedapproximatelytencubicinchesofsoil
Thesampleswereremovedfromthecanandplacedincard
boardcartonsParticularemphasisandcareinrecordingthe
datawereplacedontheexactlocalityfromwhichthesample
camethatiswhethertakenfromarosebushbedferngarden
andthelikesincesuchornamentalplotsaretobefoundin
variousnumberswithinresidentialyards

Examinationofthesoilforthepresenceoflarvaeconsisted
ofwashingthematerialthroughaseriesoffinemeshscreens
orseivesAlthoughfinerseiveswereuseditwasfoundthat
smallwormlikeanimalsthustheHippelateslarvaewerere
movedfromthesoilbeforeorbythetimetheseivepossessing
1400squarestothesquareinchwasemployedThreelarval
specimensofHippelatesspwereobtainedbythismethod
fromapproximately840cubicinchesofsoilThefirstlarvawas
takenfromtheperipheralsoilofafernbedthathadnotbeen
cultivatedorfertilizedforoveratwoyearperiodthesecond
wasobtainedfromsoilbeneathanornamentalorangetree
andthethirdlarvawastakenfromarosebushgardenThe
significanceofthesefindingslieinthefactthattheeyegnat
breedsinornamentalgardenplotswithinresidentialareasSince
thisissoaninfestationofHippelatesfliesneednotcomeneces
sarilyfromnearbyordistantruralareas

Thescarcityoflarvaepergivenunitofsoilindicatesthatthe
larvaemaybewidespreadandyetbeinsufficientnumbersasto
produceanoticeableandannoyingpopulationofadultswithin
theconfinesofaresidentialyardThisassumptionisplausible
sincetheadultsarisingfromthedispersedlarvaewouldnatu
rallyconcentrateaboutanyattractantwhetheritbebaitdog
orhumanbeingItwouldalsobeplausibletoassumefrom
thepointofviewofthemosquitoabatementdistrictsthatcon
trolmeasuresagainstthelarvaeundertheseconditionswould
beeconomicallyimpracticaltoomanylargeandscattered
areaswouldhavetobetreatedinanurbandistrictinorderto

reachonetoafewofthelarvaeHoweverintheCoachella
ValleyofCaliforniawherethegnatpopulationisorhasbeen
extremelylargeJonesandMagy1951reportthatground
applicationof05DDTattherateofonepoundperacre
bothasasprayandadustindicatedasmalldegreeofcontrol
inonelocalityforatleast27daysand10dustappliedat
therateofonepoundperacregavesimilarresultsinasecond
testareaforaperiodofoneweek

Inviewoftheabovereportandothersbyvariousauthors
noeffortsweremadetocontrollarvaeduringthepresentstudy
butworkwasdirectedtowardthecontroloftheadultgnat
Experimentsinthecontroloftheadulthavebeenpresented
byseveralworkersandthefollowingsummarizesthedata
obtainedbyJonesandMagy1951 1Mosquitocontrol
techniqueswereusedinattemptstocontrolHippelatesspp
intheCoachellaValleyinthespringof19482Twoairplane
applicationsofDDTinoilintheformofathermalaerosoland
oneapplicationintheformofawateremulsionsprayfailed
tocontrolthegnatsThespraywasappliedattherateof04
poundofDDTperacreSinceDDTappearedtobeineffective
againsttheadultgnatcontroloftheadultinthepresentstudy
wasattemptedbyathermalaerosolapplicationof03lindane

Fourcardboardcylinderscappedateachendwithfinemesh
screeningwereusedascontainersTenspecimentsofHippe
latescollusorwereintroducedintoeachcartonforexperimental
purposesandthespecimenswerethentakenintothefieldin
ordertosubjectthemtocontrolmeasuresbyuseofaerosol
asnormallyemployedintheabatementofmosquitoesTube
No1wasplacedonefootabovethegroundonaflowerplant
tubeNo2waslocatedonbaresoilapproximatelytenfeetfrom
ahouseandtubeNo3wasplacedonaretainingwallsurround
ingaflowerbedTubeNo4waskeptinthelaboratoryasa
controlTubesNos12and3wereinpositionwellinadvance
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oftheapproachoftheaerosolgeneratorandtheywerekept
thereuntilafterthemachinehadpassedandtheaerosolcom
pletelydispersedAlthoughtheaerosolfreelypassedthrough
thecylindersinnoinstancewereanyofthegnatsknocked
downorkilledbytheinsecticideTubeNo1wasthencovered
andotherwiseprotectedfromfurtherexposuretotheaerosol
TubeNo2stillcontainingthesamespecimenswastakento
anewlocationandplacednearthestreetcurbingwhiletube
No3withitscontainedspecimenswasplacedabouttwofeet
abovethegroundintheforkofasmallbushlocatedthreefeet
fromacornerofahouseWiththepassingoftheaerosolgene
ratortubeNo2lyingonthecurbandabouttenfeetfrom
thecourseofthemachinereceivedaconcentrateddischarge
oftheaerosolinadditiontotheinitialexposureofashorttime
agoTubeNo3alsopreviouslyexposedandnowlocatedabout
20feetfromthepassingaerosolunitdidnotreceiveacon
centratedtreatmentbutthetubewasinalocationwherethe
aerosollingeredforaperiodofsevenminutesAgaintherewas
noknockdownorkillofthegnatsThespecimenswerethen
returnedtothelaboratoryforobservationAllremainedalive
andattemptedtoescapetheircontainersforaperiodofover
fourhoursOnetotwohourslaterthegnatsincludingthe
controlspecimensbegantodieapparentlyfromlackofwater
andfoodAdditionalsimilarexperimentswereconductedat
varioustimesduringthesummerwiththesamenegativeresults

Thisreportmaybesummarizedandconcludedasfollows
1TherearetwopossiblythreespeciesofHippelatesflies

inFresnoCaliforniaHippelatescollusorCoqHmicrocen
trusTusandHippelatessppusioLw

2AdultHippelatessppwerecollectedbymeansofbait
trapswhiletheuseofemergencetrapsprovedunsuccessful
duringthpresentstudyalthoughsuccessfullyemployedelse
whereEggalbumeneggalbumenandyolkeggyolkblood
mealandputrifyingliverwereattractivebaitsforthegnats
Ofthosetestedtheeggalbumenbaitandtheliverbaitwere
themosteffectiveAdultHcollusorwerereadilyattractedto
theliverbaitbutlesssoornotatalltotheotherbaitstested

3SpecimensofHcollusorwerecollectedbymeansofan
aspiratorastheyattemptedtoreachtheeyesnoseandears
ofchildrenOnlyHcollusorwastakenundertheseconditions
atnotimewerespecimensofHmicrocentruscollectedabout
thefacesofthechildren

4LarvaeofHippelatesspwereobtainedfromsoilsamples
takenbeneathacitrustreefromaferngardenandfroma
rosebushbedThepreferredsoilsappearedtobethosethat
hadbeenwellfertilizedandrecentlycultivatedbutthelarvae
werefoundingroundthathadnotbeenfertilizedorcultivated
formorethantwoyears
5Thenumberoflarvaetakenpergivenunitofsoilas

showninthepresentstudyindicatesthattheymightbewidely
spreadthroughoutaresidentialareaalthoughtheadultsmay
appearinconcentratednumbers

6Anaerosoltreatmentof03lindanedidnotaffectthe
adulteyegnatHcollusor

Fromthisandotherstudiesitmaybeconcludedthatthe
Hippelatesflyisnottobecontrolledbygroundapplications
ofDDTinlowconcentrationseitherasasprayorasadust
orbymeansofaerosolingwithDDTorlindanewhenapplied
inconcentrationsnormallyusedinmosquitoabatementmeth
odsControlofthegnatthereforeremainsaproblemIts
solutionmaybefoundwhentheuseofotherandperhapsnew
insecticidesorhigherconcentrationsofpresentlyknowninsecti
cideshavebeentestedandprovenecenomicallyfeasible
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MrHendersonThankyouDrReesAttherequestofthe
gentlemenwhoweretohavepresentedpapersontheremainder
oftheprogramtheywillbedeletedHowevertheywillappear
intheproceedingsaswillotherpapersthatarenotlistedhere
Onemanthatwecanalwaysdependontogetusstartedin
therightdirectionandkeepusonanevenkeelwhereverand
whenevernecessaryandbuttonusupandsendushomeinthe
rightdirectionisHaroldGray

MrGraySomedayIhopethatwellgetsomebodywho
willtakepartoftheseburdensoffmyshouldersandgivemore
varietytothemeetingIcoulddismissthiswithaveryfew
wordsHoweverbeforepraisingletshavealittlecriticism
Itseemstomethatatthisparticularmeetingthediscussion
wasratherlessthanisnormallycharacteristicofourCalifornia
meetingsWehavehadsomebeautifulargumentsattimesand
awidevariationofopinionhasappearedandhasbeenexpressed
vociferouslywithgreatedificationoftheaudienceIhopethat
wearenotgettingaroundtothepointwherewearetakingthe
ipsedixitsofthecollegeprofessorswithoutputtingthemto
thetestofpracticalexaminationandthenexpressingourindi
vidualideasiftheyhappentobecontraryIcommendtothe
programchairmanfornextyearmoretimefordiscussion

Afewofourspeakershavenotbeentoodistinctintheir
dictionThatispartlyduetothespeakerandsometimesthe
apparatuswasnotworkingwellOnthewholethepresentation
ofpapershasbeenprettygoodIwasabitdisappointedthat
onatleastonesymposiumthetimelimitseitherwerenot
understoodbythespeakersortheywerenotobservedasa
resultsomeofthemhadtohurryalongtowardtheendThat
ispartlythefaultofthesymposiumchairmanbutsometimes
itisalackofthoughtfulnessonthepartofanindividaulspeaker
forthosewhocomeafter

NowforthegoodpointsThereweremanyItwasavery
enjoyablemeetinginagreatmanywaysandextremelyinfor
mativeWecanexpressaverydefinitevoteofthankstothe
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collegeauthoritiesherefortheexcellentaccommodationsOf
coursesomeofyouthatsatinthebackoftheroomwereless
comfortablebutwemensittinguphereinfrontinthesoft
seatshavebeenverycomfortablesocomfortableindeedthat
afewoftheboyswenttosleepThatsalittletoocomfortable
Alsobeingouthereatthecollegehasdonewondersforthe
eyesightforsomeoftheoldermenThecoedsherelookyounger
andmorepulchritudinusthanaroundtheBerkeleycampus

IntheselectionofpapersandspeakersIthinktheprogram
committeedidwellingivingusafairlygoodgeographical
representationIwouldhatetoseethedaycomewhenthe
Californiameetingshoulddegeneratetomerelyaconsidera
tionofCaliforniaconditionsWeshouldalwayskeepinmind
thatitisdesirabletobringinspeakersfromotherareaswho
cantelluswhatsgoingoninotherpartsoftheorldDont
getingrowinginyourideasOtherpeoplearedoingthingsWe
canlearnfromthemBringthemhereLetsseewhatthey
havetosaywhattheyredoingSometimeswehavesomething
wecantelltheotherfellowthathecanusebutalwaysremem
berthatawidegeographicalrepresentationisaverygoodthing
forthiskindofmeetingIwasparticularlyimpressedwiththe
papersbyDrHackettandColonerCarpenterwhichgaveus
adifferentgeographicalviewpointSymposiaarealwaysexcel
lentDrStewartoncesaidtheyareindispensibleinameeting
ofthiskindWehadafineinsecticidesymposiumandinspite
ofafewlimitationsthemosquitosourcereductionsymposium
alsowasvaluableThisinterchangeofideasanddivergenceof
opinionisveryhelpful
Imextremelypleasedtoseealargerparticipationoftrustees

Ithinkwehavemoretrusteesatthismeetingthanwehave
everhadItisoneoftheweaknessesoftheCaliforniaAssocia

tionthatwefailtogetamajorityofourboardsoftrustees
presentatthesemeetingsWeshouldexplorealittlefurther
theproblemoftrusteeparticipationItisntthattheydont
knowthattheyrewelcomeandthatwewantthembutwe
haventgottentheideaofparticipationovertothemadequately
AdmittedthattheyrebusymenbutstillIthinkthatperhaps
wecoulddoabetterjobofsellingtheseassociationmeetings
tothetrusteesAnotherthingthatIthinkisquiteencouraging
isthatwehadaverydefinitedivisionofopinionuponcertain
mattersofpolicyWehadavoteonitSomepeoplelostand
somepeoplewonApparentlythedecisionofthemajorityhas
beenacceptedingoodgraceandgoodhumorbyeverybody
Inowmakeapleathatallofusacceptthatdecisionasthe
presentdecisionandifitcomesupinthelegislaturewepresent
aunitedfrontOnceinawhilewemayscrapamongourselves
buttotheoutsideletspresentaunitedfront

OuropenhousewasexcellentItbreakstheicePeopleget
acquaintedWehaveagroupofofficerswhogivepromiseof
excellentmanagementoftheassociationthiscomingyearI
seenothingonthehorizonexceptfurthersuccessIwantto
congratulateeverybodywhohashadchargeofthearrange
mentsWeregoingtohaveagoodtimethiseveningandI
hopewecangethomeallinonepieceandgobacktothejob
anduseinouroperationswhatwehavelearnedhereGood
luck

MrHendersonThankyouHaroldArethereanyannounce
mentsWellthisistheendofthe20thAnnualConference

WehaveabigyearaheadofusItisntuptomeItisntup
totheexecutivecommitteeortheboardofdirectorsasfaras

thisassociationisconcernedbecauseyouaretheassociation
Wearegoingtoworktogetherandtocooperateandwere
goingtogoaheadinthefutureaswehavegrownandexpanded
inthepastDiscussionisgooddifferentideasaregoodand
outofitcancomeagreaterassociationthanwehaveeverhad
beforeIwouldliketoextendmyappreciationtothecommit
teeswhohaveworkedsohardonthismeetingandhavemade
suchasuccessofitIdliketohavethosemenstandupYoull



agreewithmethatweoweavoteofthankstothecommittees
tothemenwhoarelistedinthefrontofyourprogramforthe
worktheyhavedoneforthisconferenceLetsstandandgive
themahandWellseeyouat6oclockattheRainbowBall
room

ADJOURNMENT

Followingarefivepaperspreparedforthemeetingbutnot
presentedforlackoftime

THECONTROLOFAEDESDORSALISANDOTHER

AQUATICPESTSINRICEFIELDS

ByROBERTFPORTMAN
and

ARTHURHWILLIAMS

ThericefieldsoftheSacramentoValleyarethesourceof
amajorportionofthemosquitoeswhichinfesttheareaOf
themosquitoeswhichinfestthericefieldsthreespeciespre
dominateAnophelesfreeborniCulextarsalisandAedes
dorsalis

Asthispaperdealsonlywiththosepestswhichinfesttherice
fieldsshortlyaftertheyarefloodedtheonlymosquitoinvolved
isAedesdorsalis

ThismosquitohasbeenestablishedinmanyoftheCalifornia
ricefieldsforanumberofyearsandtodayisaseriouspestin
thericeareasduringthespringTheeggsofthesemosquitoes
overwinterinthesoilandwillremainviableinfallowfields

forseveralyearsAlargeportionoftheeggssurvivetheplow
ingdiscingharrowinglevellingandotherculturalmethods
usedinthepreparationofthericefields

Soonafterthefloodingofthericefieldsthelarvaemaybe
foundandthoughthenumberobtainedperdipinmanyin
stancesissmallwhencomparedtoirrigatedpasturesthelarge
acreagesinvolvedresultingreatnumbersofadultsWhen
infestedpasturesandotherirrigatedlandsareconvertedto
ricefieldsheavybroodsofAedesdorsalisareoftenproduced

Thebarrenricefieldsprovidelittleshelterorfoodforthese
mosquitoessotheyareextremelyviciousAndastheydissemi
natethroughoutthesurroundingareatheyconstituteaserious
pestproblemaswellasinfestingotherricefieldsandsuitable
breedingsites

DuringSeptemberandOctoberwildpasturesfallowfields
andduckclublandsarefrequentlyfloodedwithdrainagewater
fromthericefieldsTheresultingmyriadsofAedesdorsalis
disseminateformilesthroughouttheadjacentriceareaandin
thepasthavecausedharvestcrewstowalkoffofthejobMo
squitoesfromthesesourceshaveundoubtedlyservedtoinfest
manyofthericefields

TheFairyorTadpoleShrimpsApusoryzaphagusnspand
Apusbiggsinspcommonlycalledshrimpbythericegrowers
areindigneoustotheSacramentoValleyLikemosquitoesthey
haveinfestedthericefieldsandoftenoccuringreatnumbers
Theshrimpeggsremaininsoiloverwinterandhatchunder
favorableconditionswhenthericefieldsarefloodedthefollow

ingspringShrimpeggshavebeenhatchedfromdriedmud
aftertwoyearsstorageanditiscommonknowledgethatphyl
lopodeggsareresistantforanumberofyears

Thefirstreportthattheseshrimpswereofeconomicimpor
tancewasbyRosenbergin1946Sincethattimethesecrusta
ceansprimarilyApusoryzaphagusnsphavebeencausing

1ManagerTheButteCountyMosquitoAbatementDistrict
BiggsCalifornia
2AssistantAgronomistDivisionofCerealCropsandDiseases

BiggsRiceExperimentalStation
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damagethroughoutthericeareaofthenorthernSacramento
Valley

Theychewoffthetenderleavesanddislodgethesoilaround
therootsofthericeseedlingsTheuprootedseedlingsthen
floattothesurfaceThemuddywaterresultingfromtheir
diggingactivitiesinhibitsthegrowthofthericebyreducing
theamountofsunlightwhichreachesthesubmergedseedlings
Oftentheshrimpsappearinsuchlargenumbersanddestroy
somanyoftheseedlingsthatitisnecessarytoreseed

Inrecentyearsthelarvaeofthegiantscavengerwaterbeetle
HydroustriangularisSayhasbecomeapestofconsiderable
importanceinsomeoftheCaliforniaricegrowingareasThe
beetlelarvaedonotchewofftheleavesoftheseedlingsasdo
thetadpoleshrimpsbutuproottheentireplantTheirdigging
activityonthebottomofthefloodedricefieldsstirsupthe
soilcausingthewaterinthechecktobecomemuddysimilar
totadpoleshrimpinfestedwatersThebeetlelarvaeareactive
duringthefirstfewweeksafterthechecksarefloodedandare
thereforeapestatthesametimeasarethetadpoleshrimps

ThelarvaeofAedesdorsaliswhichoccurinthenewly
floodedricefieldsmaybecontrolledbyspraylarvicidingbut
thiswouldrequirethetreatingofthousandsofacresinashort
periodoftimeeitherbyhandorbyplanebecausethechecks
areinaccessibletopowersprayersSpraylarvicidingbyplane
isnotfeasiblebecausethiswouldentailalargenumberof
personneltodeterminewhenlarvaearepresentinthefields
andtocoordinatetheplanesprayingatatimewhentheper
sonnelareneededforlarvicidinginotherareasofthedistrict
andatatimewhenallavailableplanesarebeingusedfor
seedingandfertilizingandarenotequippedforsprayingAlso
thedistrictwouldhavetopaythetotalcostoftheoperation
Asthemosquitolarvaeandtadpoleshrimpsoccurintherice
fieldsatthesametimeamethodofcontrolandtoxicantwere
soughtwhichwouldcontrolbothpestsInthiswaytheoverall
costofcontrolwouldbelessandthericegrowerswouldcontrol
themosquitolarvaewhencontrollingtheshrimps

HermsandSperbeckin1948foundthatwettablepowder
DDTwouldsticktothehullsofthedampseedriceasitwas
dumpedintotheplaneloadinghoppersTheyfoundthatwhen
thewettablepowderwasintroducedintothefloodedfields
bythismethodthattheAedesdorsalislarvaewerecontrolled
effectivelyTheyalsofoundthroughlaboratoryteststhat
amountsofwettablepowderatratesashighasfourpounds
peracrehadnoeffectonthegerminationoftheseedricenor
uponthegrowthoftheseedlings

Rosenbergin1946foundthattheshrimpscouldbecontrolled
inthericefieldsbyapplyingonepoundofcoppersulfateper
acreinchofwaterorbyapplyingonehalfpoundofDDTas
awateremulsionperacreinchofwaterPriorto1950the
acceptedmethodofshrimpcontrolwastoplanesowabout
tenpoundsofgranularcoppersulfateperacreUsuallythisis
donewhenfloatingriceseedlingsareobservedadultshrimps
areseenorwhenthewaterappearsmuddyOftenexcessive
damageoccursbeforeitisrealizedthatthefieldsareheavily
infestedwithshrimps

Itiscommonknowledgethattheadultgiantwaterscavenger
beetlesareeasilykilledbymanyoflarvicidalspraysusedby
mosquitoabatementdistrictbuttheeffectofthesesprayson
thebeetlelarvaeisusuallynotobservedDavis1950stated
thatcoppersulfateasusedforshrimpcontrolhasnoeffecton
thebeetlelarvaeandalsostatesthatnoeffectivemeansof
controlhasbeenfoundexceptdrainingthericefieldsAsthis
isahazardousprocedureitisseldomusedRecentlyricegrowers
havetriedsomeofthenewertoxicantsandachievedvarying
degreesofcontrol

InasmuchastheSutterYubaMosquitoAbatementDistrict
hadbeenachievingcontrolofAedesdorsalislarvaebyapply
ingwettablepowderDDTwiththeseedriceandRosenberg



hadshownthatDDTwastoxictotheshrimpsitwasfeltthat
thistoxicantandmethodofapplicationmightcontrolboth
pestsatthesametimeinasingleapplicationThereforea
cooperativefieldtestwasarrangedwiththirtythreericegrow
ersinButteCountyrepresentingabout4000acresofrice
The50DDTwettablepowderwasaddedtotheseedrice
invaryingamountssoastogivetreatmentratesoffromone
tofourpoundsperacre

Afterthefieldsweretreatedtheywereinspectedatweekly
intervalsforAedeslarvaeandtadpoleshrimpsThseinspec
tionsconfirmedthereportsofthericegrowersthatnoshrimps
ormosquitolarvaewereproducedinanyofthetreatedfields
withinaperiodofaboutamonthaftertreatmentSubsequent
randomreportsandinspectionsforaperiodofaboutthree
monthsshowedthattherewasnoinfestationofthesericefields
byshrimpsbutthelarvaeofCulextarsalisandAnopheles
freeborniappearedinsomeofthefieldsinsmallnumbers

Itwasalsofoundthatthelarvaeofthegiantwaterscavenger
beetlewereeffectivelycontrolled

Fieldplottestsin1950showedthatthethreepestsAedes
dorsalisApusoryzaphagusandHydroustriangulariscould
becontrolledbytreatingthedrysoilofthericepaddieswithin
ninedayspriortofloodingwithDDTxylenetypewateremul
sionattherateofonetofourpoundsofDDTperacreand
withaDDTwettablepowdersuspensionattherateoffour
poundsofDDTperacreThefloodedfieldsremainedlethally
toxicforatleasttwoweeks

Randomfieldtestsshowedthatthethreepestscouldalso
becontrolledbysprayingtheinfestedfieldswithDDTxylene

Inthespringof1951wettablepowderDDTwasappliedwith
theseedricetosome20000acresofriceinButteCountyona
cooperativebasisTheButteCountyMosquitoAbatement
Districtfurnishedtheinsecticidetothericegrowersonthebasis
ofonehalfpoundperacreofriceplantedandmanyofthe
growersaddedvaryingadditionalamountsofinsecticideto
makeinsomecasesatotaluptotwopoundsperacreFive
thousandacresundertheGlennCountyRiceGrowersCoop
erativeweretreatedwithoneandonehalftotwopoundsof
50DDTwettablepowdertotheirseedriceOnthewhole
excellentcontrolwasobtainedthefewfailuresweredueto

impropermethodsofapplicationInsomeinstancesthehull
oftheseedricewastoodrythewettablepowderwasblown
awaybythebackwashoftheplaneandnotcarriedbythe
kernelstothebottomofthericechecksSomegrowerstriedto
planedustoneandonehalftotwopoundsof50DDTwet
tablepowderperacrebutthedistributionwasverypoorand
thetoxicantdidnotpenetratethewaterofthepaddiesin
sufficientquantitytogivecontrol

TheapplicationofwettablepowderDDTtorecentlyflooded
ricepaddieswiththeseedricehasproventobeasuccessful
andeconomicalmethodofcontrolofthethreepestsThis
methodofcontrolprovidesthericegrowerswithaninsurance
againstdamagebytadpoleshrimpsandbeetlelarvaeatatotal
costwhichislessthanthecostofcoppersulfatealoneand
reducesthecostofmosquitocontroltoaminimum
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SOMEOBSERVATIONSONMOSQUITOESFROM
IRRIGATEDCOTTONFIELDSINMADERA
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ManagerandEntomologist
MaderaCountyMosquitoAbatementDistrict
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Thereislittledoubtthatwherevercropsaresurfaceirrigated
mosquitoproblemswillariseCottonassuchacropisnoexcep
tionparticularlythewayitisgrownandirrigatedintheSan
JoaquinValleyofCentralCaliforniaOurpointofinterest
hereisnotwhetherthecottonfieldsaresourcesofmosquitoes
butratherwhatarethepredominantspeciesinvolvedDuring
thesummerseasonof1951asurveywasmadebycollecting
andrearinglarvalsamplesfromirrigatedcottonfieldsbyper
sonneloftheMaderaCountyMADtoattempttoestablish
somedefiniteinformationSomeinterestingalthoughnot
necessarynewfactsweredisclosed

Ourcollectingandhandlingmethodswerekeptsimpleand
inexpensiveGettingmosquitolarvaeintothelaboratorywith
dailytemperatureswelloverahundredandtransportingthem
distancesoftentotwentymilesisverydifficultThereare
manyexpensivethermosbottlesonthemarketbutwefelta
largevolumeofwaterwitheachsamplecouldbeofsomehelp
Wethereforeusedordinaryonequartmilkbottlesinaregular
milkmanswirecarrierrackonedozentoarackThesewere
keptintheshadeasmuchaspossiblebutmortalitieswerestill
highContaminateddippersalsocontributedheavilytoour
mortalitiesaconditionalmostimpossibletoavoidduring
normalcontrolseasonsInrearinglarvaeweusedonepint
masonjarswithscreenedlanternchimneysovereachAstick
orafloatineachenabledmostemergingadultstoflyupinto
thescreenedchimneywhichwasremovedseparatelyand
chloroformappliedeasily

Duringthesummerof1950therewereapproximately43000
acresofcottoninMaderaCountyIn1951therewereover
95000acresTheincreasewaslargelyfromfieldsformerlyin
alfalfaorpermanentpasturetheplowinganddiscingbeing
completedduringthewinterAsiscustomarybetweencrop
changesmostofthenewfieldsweredykedandpreirrigated
earlyinthespringInspiteoftheheavymechanicaltillingof
thesoilsomefieldshadhatchesofAedesnigromaculisasearly
asAprilThiswasparticularlytruewiththosehavingaknown
historyasasourceofthisspeciesinthepreviouscropItwas
interestingtoobservehoweverthatinthesebarrenpre
irrigatedfieldsnoadultscouldbeproventohaveemerged
Rearingattemptsinthelaboratorywerealsounsuccessful
beyondthe4thstagelarvaefromwhichidentificationwas
madePerhapsthelackofvegetationofanykindinthesefields
accountedforthisincompletematurationasatthesametime
Aedesnigromaculisadultswerenormallyshowingupinalfalfa
andpermanentpasture

Veryyoungcottonisnotirrigatedexceptprobablyinvery
loosesoilWewerenotabletocollectmosquitolarvaeofany
speciesagainfromcottonuntilthe19thofJuneThislatedate
wasampletimeforovipositionbyspringbroodsandseems
toindicatethatoverwinteringeggsofAedesnigromaculis
forinstancefromapreviousfieldofalfalfaorpermanent
pasturearenotofimportanceinnewlyplantedcottonAfter
thisdatemosquitolarvaewerecollectedatirregularintervals
fromcottonfurrowsnearthetailendsorinlowspotsEarly
samplesprovedtobemixedasadultsofbothAedesnigroma
culisandAedesdorsaliswererearedAsdaytimetemperatures
increasedtherewasadeclineinlarvaeofAedesdorsalisbuta
continuanceofAedesnigromaculisforsometime



Oneveryimportantfactormustbekeptinmindregarding
theearlyandmidsummercottongrowingperiodtheplants
arelowandtractorcultivationiscarriedonregularlywhich
meansexcessiveirrigationisseldompracticedInpoorlyleveled
fieldswaterwillstandinspotsandifthesearetoowetforthe
tractoranddonotinvolvetoolargeanareatheyarefrequently
abandonedtotheweedsThesenaturallyareourmainearly
sourcesofmosquitoesincottonFromsuchasourceourfirst
larvalsampleofCulextarsaliswastakenonthe5thofJuly
alongwithlarvaeofAedesnigromaculisThiscombination
persistedtogetherinalloursamplesuntilaboutthe7thof
AugustBythecloseofthefirstweekofAugustmostcotton
fieldsinMaderaCountyarenolongermachinecultivatedbut
willbehandchoppedatirregularintervalsdependingonneed
andlaborcostsItisfromthistimeonuntiltheendofall

irrigationthepicturechangescomplexionentirelyGoneare
thebreaksmakingupthesocalledregularirrigationcycle
Thiswonderfulpracticeisreplacedbyasystemofcontinuous
floodingofeachfieldamethodcondonedbyalltechnical
advisorsofgoodcottonproductionWhathappensisthewater
inthefurrowsisnotallowedtodisappearbutmoreadded
whenitislow

Onecanreadilyunderstandthenwhyafterapproximately
thefirstweekofAugustAedesnigromaculisbeginstobeabsent
fromlarvalsamplesentirelyandisreplacedbyCulextarsalis
asthepredominantspeciesOfnineteensuccessfullyreared
larvalsamplesinAugustfourprovedtobeAedesnigromaculis
whilefifteenprovedtobeCulextarsalisAlsoduringthelast
monthofheavyirrigationinSeptemberoutofasimilarnum
berofsuccessfullyrearedlarvalsamplessixteenwereCulex
tarsalisoneAedesnigromaculisandtwoCulexquinquefasci
atus

ThepositiverearingofspecimensofCulexquinquefasciatus
fromtwosampleswasmostinterestingbutalsoprovedtobe
ofgraveconcernevenintolateOctoberWhenoneobserves
howlongwaterdoesstandinsomecottonfieldspollutedwith
deadleavesbollsandmanyotherunknowningredientsitis
easiertowonderwhythisspeciesisntthemostcommonrather
thanuncommon

Astocontrolmethodsbestsuitedforcottonfieldsonemust
firstwalkthroughalmostanyfieldintheSanJoaquinValley
duringAugustandSeptembertoappreciatehowdifficultis
goodcontrolInordertoevenbegintogetthroughsomefields
onewouldneedatleasthipbootsconsideringthedepthof
waterplussinkinginthewetsoggysoilTheninthemiddle
ofsomefieldsyoumayevengetlostduetothedensefoliage
andextremeheightsofthecottonplantsThismaysoundface
tiousbutthoseofusconfrontedwiththissituationeveryyear
knowfromexperienceAirplaneuseearlyhasbeensuccessful
insomeareasInsmallfieldsfortytosixtyacresforinstance
siphoningDDTDDDortoxapheneconcentrateatapproxi
matelyonegallonperacrehasgivenverygoodresultsAroutine
practicehasbeentopowerspraytailwaterasfaraspossible
intoeachfurrowThereasonthisdoesworkinsomeinstances

isbecausealthoughtheegghatchmaybewellupinthefurrow
subsequentreleasingofwaterattheheadendfloatsthelarvae
tothetailendingreatnumbersAnothermethodusedin
MaderaCountywastheplantingofgreatnumbersofmosquito
fishGambusiaApeculiarsituationaroseinwhichournatural
stockpondofsomethirtyacresbegantodryupinAugust
TheGambusiaweretobelostanywaysowestartedplanting
theminthosecottonfieldsthatweremostoverirrigatedbeing
sureofcoursethataninsecticidehadnotbeenusedtoosoon
previouslyResultswerefairdependingonhowdensethe
grasseshadgrowninthecottonfurrowsThermalaerosoling
ofpopulatedareaswefoundtobeanecessaryadjuncttothe
controlprogramThereareapproximatelysixtyacresofcotton
withinthecitylimitsofMaderaandmanyhundredsmore
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immediatelyborderingthecityRoutineaerosolingduringthe
lasttwomonthsofthecottongrowingseasongreatlyreduced
adultmosquitocountsandcomplaintsfromthisareaItmaybe
welltosayoneshouldevaluatemosquitocontrolincottonpro
ductionareasnottotheexactonehundredpercentbuthow
closetothatgoalyoucanworkonaneconomicalandworth
whileresultsbasis

Ourobservationsduringtheentirepastseasonofoperations
inMaderaCountyindicatesthatCulextarsaliswasourpre
dominateproblemspeciesfromcottonThefactthatitis
presentduringthetwolongestandhottestmonthsofAugust
andSeptemberwhichrequiresheavyirrigationbestsuited
foritspropagationleaveslittledoubtthatconditionsareideal
forthismosquitoinanycottonproductionsectionoftheSan
JoaquinValley

r

TOSSITS

LSHAILE

ManagerCorcoranMosquitoAbatementDistrict

IntheCorcoranDistrictwherewealwayshaveashortage
ofmanpowerIhavebeenlookingforsomethingthatwecould
useinourlarvicidingoperationsthatwouldbeatimeand
laborsaverWefeelthatwefounditthepastyearintheform
ofTossits

Whilethepastyearwasverydrywehadsomefloodedareas
causedbythesnowmeltinginthemountainsrapidlywhich
causedthecreekstooverflowanumberoftimesWefound

thatbyusingTossitsthatwecouldworktheoverflowsand
creekswithaminimumamountoftimeandlabor

Theyprovedveryeffectivealwaysabletogetgoodkills
ATossitwillcoversevenhundredorsevenhundredfifty
squarefeetasadvertisedbythemakersTheonlythingwrong
withtheirusageandthatisnofaultoftheTossititselfit
seemsthattheaverageoperatorcannotrealizethattheywill
coverasmuchsurfaceastheydoandwillusemorethanis
reallynecessary

AsawholeIconsiderTossitsavaluableinsecticideanda
realtimeandlaborsaverWeusedaboutfourthousandof

theminourdistrictofninetysquaremileslastyearandwill
continuetousethemthisyear

METHODSUSEDTOERADICATEVEGETATION

ALONGCREEKSDRAINSANDSLOUGHS
INTHESHASTAAREA

ByJDWILLIs
ManagerReddingMosquitoAbatementDistrict

Accesstoalltheareaswithinthedistrictsforproperinspec
tionandtreatmenthasbeenoneofthemajorproblemscon
frontingthemosquitoabatementdistrictsinthissectionofthe
SacramentoValleyControllingvegetationalongwatercourses
hasresultedinaloweringofoperationalcostsClearingout
brushandtreesmakesiteasierforoperatorstomakeinspec
tionsanddolarvicidingwhennecessaryInadditioneliminat
ingvegetationthatchokesdrainageditchesincreasestherate
ofwaterflowandpromotesbetterdrainageThebrushand
grassnotonlymakeaccesstotheseareasdifficultbutmake
treatmentcostlyduetotheamountofmaterialnecessaryto
makesuretheproperamountoflarvicidereachesthesurface
ofthewater

Inourwintermaintenanceworkatthepresenttimewe
usetwocompletelydifferentmeansofremovinggrowthfrom
thedrainsWehavewhatwecalltheoldmethodsandthe
chemicalFirstwewilldiscussthosewhichwecalltheold
methods



Thesemethodsofclearingbrushandgrasshavebeenused
sincemosquitocontrolwasstartedinthisareain1918They
includepasturingmowingdraggingbrushingandburning
Incertaincaseswestillusethesemeansofclearingalongour
drainagesystem

BrushingandBurning
IncertaincaseswhennewareasareannexedtoourDistrict

thefirstattemptsatclearingarebyhandbrushingfollowed
byburningfollowedupthecomingyearbychemicals

Oneofthefaultsofbrushingespeciallyinwillowsisthatthe
followingyearthereisagreatdealoftroubleduetosuckering
Burningalsoleavesanareaveryundesireablefortheoperator
togetintoanddoinspectionandtreatmentwork

Inthisareaamanisabletobrushfromfivetosixhundred
squarefeetperdaywherethereisafairlyheavygrowthof
brushWeusea24inchmachetteforthisworkCaremustbe
takenwhenbrushinginareaswherepoisonoakismixedwith
thebrushbecausesomeoftheoperatorsareverysusceptible
toit

Forourburningweuseapowersprayerwith200pounds
pressureFormaterialweusedrainoilwhichwepickupat
severalofthelargemillsaroundourareaThisoilisgiven
usbythemillsandbythetime1Jehaulandstoreitinour
storagetanksitcostsusabout4cpergallonThisisavery
heavyoilandduringthecoldweatherwemixtentotwenty
gallonsofdieseloilto100gallonsofdrainoilThishasproved
verygoodinourareaforburningandisveryeconomical

Mowing
Abouttheonlyplacewheremowingisbeneficialiswhere

thedrainsarestraightandlevelandwherewecanmowalong
thebankandthendropthebladefromeachsideofthebank
intothedrainandcutthecattailsbelowthesurfaceofthe
waterIfweareabletocutthecattailsunderthewaterthey
seemtodiebackanddonotcreateaseriousprobleminthe
futureMowingseemstobeofnogreatbenefitalongour
naturalwaterwaysdrainsandgulliesaswearenotabletoget
intotheareasduetotheunevengroundandrocks

Pasturing
Probablythecheapestmethodofkeepingdownbrushand

grassesalongthedrainagesystemisbytheuseofcattleand
sheepinareaswheretherearerancherswhowillcooperate
Inthisareasheeparepreferredastheydonottrampdownthe
banksandleavedeephoofprintsalongthewateredgesuchas
thecattlesometimesdo

Wehavecarriedonsomeexperimentswiththeranchersin
ourDistrictandithasprovedveryvaluablewherewehave
largeswampyareasalongtheriverInmostcasesithasonly
beennecessarytodoalittlebrushingtogiveusfreeaccessto
alloftheseareasafteraperiodofpasturingInonecaseafew
sheepwereabletocleananacretosuchanextentthatitcould
beproperlyinspectedandtreatedwithintendays

Dragging
Insomecaseswherewehavelargeareasoftulesandcattails

thatareperiodicallydryweuseatractorwithadragmade
oftiesbehinditanddragthemdowninAugustandSeptember
LateronweusuallyburnofftheseareasThisdoesnothelp
inanywaytokillthemandhasbeendiscontinuedsincewe
startedusingthe24D

In1948wedecidedtodosomeworkwiththenew24D
andgroundsterilizersthatwereonthemarketatthattime
Duringthepastthreeyearswehavetriedmanymaterials
someofthemhavebeenverypromisingwhileothershave
beenoflittlebenefittous

Byuseofthesematerialsonourdrainswehavecutour
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maintenancecosts70to80peryearonsomedrainsFor
thisreasontheuseofweedkillershasinthelastfewyears
becomeamajorpartofthemosquitocontrolprogramWe
arenotonlyabletosavethetaxpayersmoneybutareable
togivebettermosquitocontrolduringthesummer

WehavedecidedthatforourownusewewoulduseDow
Esteron4424DwiththeEsteron245Tforallofourspraying
Wedoourownmixingofthesematerialsmixing1quarts
ofEsteron245T1quartsofEsteron4424D5gallons
dieseloiland95gallonsofwaterWehaveusedthissame
mixturethispastyearforallofourbrushkillingwithgood
resultsBymixingthetwomaterialsourselvesthematerialis
Cheaperthanbuyingthepreparedmixturecommonlyknown
asbrushkillerOnehundredgallonsofthisspraymixturecosts
us560

Inusingthisspraymaterialwedonothaveitfiguredonany
certainamountperacreAllofthebrushandvegetationsprayed
mustbethoroughlycoveredbeforegoodresultsareobtained

TherearemanyareasinourDistrictwherewecanusethe
24DwithnodangertocropsorpasturelandInotherareas
itisnecessarytobeverycarefulbecauseofthespraydriftor
vaporinjurythatcanbecausedbytheuseofthesematerials
toothervegetationinthevicinityItisalsonecessarywhen
usingthesematerialstohaveapermitfromtheCountyAgri
culturalCommissionerAtthepresenttimetherearemany
newregulationsinregardtotheuseof24D

Inusing24Dourbestresultsinmostcasesareobtained
duringthespringmonthsjustwhenourlarviciding program
isgettingintofullactivityAlthoughitisveryhardforusto
carryonbothalarvicidingandabrushcontrolprogramwe
stillareabletodosomeofthisworkinthemostseriousareas
evenifitisnecessaryforustoputinagooddealofovertime

Inusing24Dwetrytosprayupstreamsothattherewill
belessdangerofaconcentrationofmaterialinanyonearea
downstreamForsprayingthe24DwehaveusedtheEssick
PowerSprayerNo400with75to85poundspressureInmuch
ofourfollowupsprayingwehavebeenabletousehand
sprayersThesearetheDobbinsBigheadNo44GAfterusing
thesesprayersitisessentialthattheyarethoroughlycleaned
sothatnotraceofchemicalsareleftinthemMostofthework
hasbeenonwillowsblackberriespoisonoakwildgrapeelder
berriesandcattails

Willows

Wehavehadverygoodcontrolonwillowsbysprayingin
thefallaswellasinthespringwhenwehavenotsprayed
laterthanthe10thofOctoberInmostcaseswhere24D
hasbeenusedonwillowsithasonlybeennecessarytogoback
andresprayonceWehaveprobablysavedenoughinlarvi
cidingmaterialandlabortorepayusforthecostofspraying
the24DonthebrushDuringwintermonthswehavesprayed
thismaterialonthestumpsofwillowsafterhavingcutthem
offTherehasbeenverylittlesuckeringonthesprayedstumps

Blackberries

Themostseriousofourproblemsarethewildblackberries
whichbecomesothickthatitisimpossibleforustogetthrough
themwithoutcuttingandburningortheuseof24D

Thebestresultsinsprayinghavebeenduringthemonthof
Mayalthoughweareabletogetgoodcontrolduringallof
thehotsummermonthsByonethoroughtreatmentwithtwo
followuptreatmentsatthirtydayintervalswehavebeen
abletocompletelyeliminateblackberriesfrommanyofour
drains

WildGrape

The24DisverygoodforuseonwildgrapeItgives usa

verygoodkillinoneapplicationTheresultsareverygood
eitherinthespringorsummermonths



PoisonOak

InsomesectionsofourDistrictpoisonoakisverythickand
causesagooddealoftroublewithsomeoftheoperatorswho
areverysusceptibletoitThe24Dresultshavebeenboth
goodandfairWherewehavebeenabletosprayjustwhen
theleavesarecomingoutinthespringwehavereceivedabout
a70killinoneapplicationIfweallowatwoweekinterval
andsprayagainaftertheleavesarefullyformedandseemto
becometoughthekillisonly30to40withfollowup
treatmentsbeingofverylittlevalue

Elderberry

Weareabletogetatleastan80killonalltheelderberries
ThebestresultsseemtobeduringthemonthofMay

CascaraBush

TheCascarabushwhichgrowsveryheavilyinsomeareas
alongourdrainsespeciallyinthehillyareasisveryhardto
controlbytheuseof24DWedogetsomekillbutweare
notsureatthepresenttimeifthereisanyvaluetothespraying

Cattails

Theuseofthismaterialoncattailshasprovedtobeagreat
helptousTheresultsarenotalwaysthesameindifferent
areasInallareasitwillgreatlycutdownonthesizeand
numberofcattailswehavetocontendwithSomeoftheareas

inourdistrictwheretheyweresprayedwhenabouteighteen
incheshighweseemedtogetaverygoodkillprobablyrun
ningashighas75 Byresprayingeverythirtydayswiththree
followupsprayswehavehadnotroublewiththemduringthe
yearbutthefollowingspringtherehasbeensomenewgrowth

ThisyearweplantouseDow24DWeedKillerFormula
40combinedwiththeSodiumTCA90 whichissupposed
tobeverygoodfortheremovalofcattails

BasalBarkMethod

AnewmethodofkillingtreesandbrushistheBasalBark
MethodThisconsistsofsprayingastrongsolutioninoilofa
mixtureoftheEsthersof245Tand24Donthebasalbark

twelvetoeighteenincheshighonthetrunkAnoilsolutionis
necessaryforproperpenetrationthroughtheouterbarkinto
thecambiumtissueswheretheactualkillingtakesplaceIt
isnecessarytotreattheentirecircumferenceofthetrunkof
thetree

Thisisaverygoodmethodofkillingthelargertreesalong
ourdrainagesystemThiscanbedoneatanytimeoftheyear
itcanbeappliedbyhandsprayersandiseconomicaltouse
ItisverygoodforkillingliveoaksAsuggestedsolutionisto
useonepintofthematerialtothreegallonsoffuelordiesel
oil

FUELANDDIESELOILS

Alongsomeofourdrainsinareaswheretherearecropsand
othervegetationthatwemustbeverycarefulofandthere
isaveryheavygrowthofJohnsongrasswiregrassorDallas
grasswehavesprayedabouteverythirtydaysusingdieseloil
Thishaskeptthetopskilleddowntowherewehavehadno
troublefromgrassalongthebanksWehavealsousedLethane
forthispurposeasweareabletolarvicideandkillthetops
ofthegrassatthesametime

GROUNDSTERILIZERS

Sincethe24Ddoesnotkillmostofthewatergrasseswhich
growalongtheedgesofourwatersystemin1948weattempted
tosterilizethegroundalongmanyofourdrainsAlongsomeof
thedrainstreatedthereisstillverylittleplantgrowth
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Borax

OurfirstworkofthiskindwaswithpowderedboraxItwas
sprinkledalongtheedgeofthedrainstoawidthofaboutfour
feetThematerialwashandbroadcastedonthegroundusing
awaterbucketandrubberglovesItwasputonthegroundat
arateof10poundsto100squarefeetandwherethevegetation
wasverydense15poundsto100squarefeetAgreatdeal
dependsontheamountofrainfallafterapplicationAfter
someoftheapplicationswedidnotreceiveasmuchrainfall
aswasneededtogiveproperpenetrationResultsweregenerally
good

SodiumChlorate

SodiumChloratewasusedin1948itwasbroadcastonthe
groundaboutthirtydaysbeforetheregularBoraxwasused
Itwashandbroadcastusingfifteenpoundsperonehundred
squarefeetItwasputononesideofadraininanareasix
feetwideandonethousandfeetlongItgaveusaverygood
killonallthegrassesalongthedrainandwaseffectivefortwo
yearsTherewasgoodpenetrationintothesoilwhichaided
ingettinggoodresultsItisboughtin100poundcontainers

Thismaterialisverydangeroustouseasitisveryinflam
mable

Borascu

Thefollowingyearwetriedmoregroundsterilizingbyusing
Borascuaboraxtypematerialwhichseemstobeaverygood
groundsterilizerwhenproperlyusedItisnontoxicnon
selectivenoninflammableandeconomicaltouseWeapplied
itattherateof10to15poundsper100squarefeetItispur
chasedin100poundbags

SodiumTCA90

SodiumTCA90hasbeenusedthepastyearforthefirst
timeinourdistrictWehaveuseditattherateof50to60

poundsperacrebythehandbroadcastingmethodWiththis
methoditshouldbeappliedearlysothattherainswillgive
itplentyofpenetrationintothegroundItcanalsobesprayed
duringthespringandsummermonthsattherateofspound
tothegallonusing150gallonsperacreTwotothreespray
ingsaresometimesnecessaryThismaterialcanbeboughtin
50or100pounddrumsIthasaverylowtoxicity

MOSQUITOABATEMENTTECHNIQUESEMPLOYED
INURBANAREAS

ByBRYANTEREESFresnoStateCollege
and

ROYHOVERBY

FresnoMosquitoAbatementDistrictFresnoCalifornia

Mosquitoabatementworkifitistobeeffectivemustbe
flexibleenoughtorenderservicetobothruralandurbanareas
Manymosquitoabatementdistrictsarecomposedmainlyof
farmorchardandpasturelandswithfromonetoseveralsmall
villagesortownsinterspersedthroughoutthedefinedareasIn
thesedistrictsruralmosquitocontroltechniquesaregenerally
appliedOtherdistrictssimilartotheabovemaycontainin
additionacitywithapopulationofmanythousandsInthis
caseurbancontroltechniquesmustbedevelopedinorderto
meettheaddedproblemsandmenespeciallytrainedforthe
typeofworkassignedtothemTheneedforbothruraland
urbanmosquitocontrolliterallyresultsalthoughnotalways
readilyadmittedintheseasonaldivisionofadistrictintotwo
componentpartsnamelytheruraldivisionandtheurban
divisionThemenofeachdivisionbecomeresponsibleforthe
solutionoftheproblemsspecifictotheirparticularareaSince
theFresnoMosquitoAbatementDistrictcontainstheCityof
FresnoCaliforniaandseveralsquaremilesofsurroundingfarm



landthedistrictemployesthetwodivisionalorganizationCon
sequentlyselectingthisdistrictasanexampleofsuchan
organizationattentioncanbedirectedtotheworkofeither
componentpartandthusspecificallytothemosquitocontrol
techniquesemployedinurbanareas

GreaterFresnowithanestimatedpopulationofapproxi
mately150000covers38squaremilesItsboundariesenclose
notonlythebusinessandresidentialdistrictsbutalsomany
smalladjacentfarmspasturesandvegetablegardensFor
mosquitocontrolpurposestheareaisdividedintoeightzones
varyinginsizefromthreeandthreefourthstosixandone
fourthsquaremilesThesizeofthezoneisdependentuponthe
typeofmosquitoproblemstobefoundintherespectiveareas
Ofthe24permanentandseasonalmenemployedbythedis
trictnineareassignedtocityorurbanoperationsEightofthe
nineareseasonalemployeessincethetrainingforcitywork
isquicklyaccomplishedanddoesnotrequireaknowledgeof
landmanagementTheyserveasoperatorsconductingroutine
inspectionsTheninthmanisapermanentemployeeserving
ascityinspectorOneoperatorresponsibleforcontrolling
mosquitoeswithinhisareaisassignedtoeachzoneTheoverall
efficiencyofurbanoperationscheckedthroughcontinualin
spectionsremainstheresponsibilityofthecityinspectorThe
zonesaresoestablishedthattheoperatorcancoverhisassigned
areaatleastonceduringeveryconsecutivetwoweeksperiod
oftimeRecordsaremaintainedofpermanentandsemi
permanentsourcesofpotentiallyhighmosquitopropagation
Theseselectedwatersareinspectedatleastonceaweekand
whennecessaryappropriatecontrolmeasuresaretakenSuffi
cienttimeremainsaftertheroutineinspectionsfortheoperator
tosearchfortheoccurrenceofnewandperhapsoverlooked
mosquitobreedingsourcesContinuedsearchisnecessarysince
mosquitoproducingwatersinthecityarenumerousandof
manytypesMosquitoeswillbefoundpropagatinginsuch
placesasgutterssumpscesspoolsfishpondsswimmingpools
andtheiroverflowwaterpoolsofwaterfromleakinggarden
faucetsandwaterbeneathhousesresultingfrompoorand
leakingplumbingorcarelessnessonthepartoftheownerin
thedisposalofwastewaterMosquitoesaretobefoundpropa
gatinginwaterscontainedinbucketspotsandpanschicken
andhorsetroughswinebarrelsfirebarrelswinevatsand
winerysumpstreeholesandothersimilarplacesandcon
tainersTreatingthesesourcesforthecontrolofthemosquito
varieswiththetypeofsourceandequallyimportanttheuse
ofthecontainerAsaresultdifferentequipmentandinsecti
cidesareemployedbytheoperators

Thecityinspectorwhosejobitistocarryoninspection
throughouttheentireurbanareaoperatesajeepsuppliedwith
apowersprayerAmongtheoperatorsaredistributedaccord
ingtotheneedstwojeepsonewithapumpandonewithan
airpressuresprayeronepickuptruckandfivethreewheeled
scootersHoweverthescootershavenotheldupunderconstant
dailyuseandthereforetheyarebeingreplacedwithjeeps
asrapidlyaspossibleAtpresentoperatorsofthescootersand
thepickuptruckareeachfurnishedwithapressurehand
sprayerofthreegalloncapacityTheoperatorsofthejeeps
sincetheyoftenencounterfieldsandpastureswithintheir
zonesareeachfurnishedwithafourgalloncapacityknapsack
sprayerThefinalequipmentusedinthecityconsistsoftwo
aerosolgeneratorsforcombatingadultmosquitoesAthird
generatornormallyassignedtoruraloperationsisavailable
underemergencyconditions

Materialsusedinthecontrolofthemosquitoareofvarious
kindsandareemployedasconditionswarrantUndercontrol
materialsmostcommonlyusedmaybelisteddieseloilNo2
DDTlindanetoxaphenelethanekeroseneandboraxNot
tobeoverlookedinthecontrolofmosquitoesistheTopMin
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noworMosquitoFishGambusiaaffiniscommerciallymanu
facturedtossitsandthehomemadebriquettesthelasttwo
beingdifferentmethodsofapplyingsomeoftheabovemen
tionedinsecticidesInsecticidesmaybeusedbythemselvesin
solutionorincombinationwithothersTheyarenottobeused
promiscuouslyorwithoutdueconsiderationgiventothemo
squitosourceandtheconditionsimmediatelyconcernedwith
thesourceOftenunlesscareisexercisedintheselectionof
thepropermaterialdamagemayresultorcontrolmaynotbe
realizedSomecontrolmaterialsmaybeusedhoweverina
generalwayothersarelimitedintheiruseandmustbeem
ployedonlyunderspecificcircumstances

Thekeymanintheurbanoperationsisthecityinspector
Itishisresponsibilitytohandlethemajorportionoftheservice
requestsandtocheckontheefficiencyofthecityoperatorsIt
isfurtherhisresponsibilitytoseethatthenewmenareproperly
trainedforthejobsassignedtothemInthecaseofsevere
problemsormosquitooutbreaksthatarebeyondthecontrol
capacityofthezoneoperatorsitisthejoboftheinspectorto
solvetheseproblemsandtobringanymosquitoflightunder
practicalcontrolintheshortestpossibleperiodoftimeEvasive
mosquitosourcesaretobelocatedbyhimthroughintensive
inspectionoftheareaHemayattimesbeassistedbymen
transferredintotheareabutwithoutinhibitingcontrolopera
tionselsewherewithinthedistrictItisfurtherhisdutyto
periodicallyinspectthezonesofeachofhismentoseethatthey
areobtainingandmaintainingadequatecontrolwithintheir
respectivezones

Eachzoneoperatorappliesmosquitocontrolmeasurestoall
typesofpropagatingwatersencounteredandheappliesthe
controlinaspecificmanneraccordingtotheproblemsinvolved
Gutterwatersaresprayedwith3DDTwateremulsionmix
tureatleastonceeverytendaysandirregularlyspotsprays
withNo2dieselwhenneededIfguttersconstitutealarge
anddifficultprobleminzonesinwhichscootersarenormally
operatingtheoperatorovercomeshisdifficultiesbyexchanging
hisscooterandhandsprayequipmentforajeepsuppliedwith
apowersprayerItisthenpossibleforhimtocoveralarge
numberofstreetsandcurbsmoreefficientlythanwithhisstan
dardequipmentHeretainsthejeepuntilsuchtimethathe
hasbroughtthesituationundercontrolthenrevertstothe
useofhisscooter

Cesspoolsconstituteanimportantsourceofmosquitopropa
gationwithinurbanareasWhenacesspoolisfoundtobe
infestedwithmosquitolarvaethelocationofthepoolisre
cordedonaslipofpaperalongwiththenameoftheowner
andtheconditionofthepoolTheownerisinformedofthe
improvementsnecessarytomakethedisposalsystemmosquito
proofTheinformationobtainedinthefieldbythezoneopera
torregardingthepoolisturnedovertothecityinspectorThe
inspectorreturnstothesourceinafewdaysforadditional
inspectiontoseeiftherecommendedcorrectivemeasureshave
beentakenandtokeepthepoolundertemporarycontrolIf
theownerofthecesspoolisnotcooperativeincorrectingthe
situationtheinspectorcontactstheCityandCountyHealth
Departmentsanitarianandwiththesanitarianheagaincalls
onthepropertyownerAtthistimethesanitarianmayfurther
discusstheproblemwiththeownerorservehimwithawritten
noticetoclosethecesspoolIfthepoolisnotrepairedinthe
timespecifiedbythesanitariantheHealthDepartmenttakes
appropriateactionasprescribedbylawThesystemhasworked
wellintheFresnoDistrictandalargenumberofcesspools
havebeeneliminatedasmosquitosourcesInthemeantime
temporarycontrolmeasuresarecontinuedbythezoneopera
torandcityinspectorbysprayingthepoolwithNo2diesel
oilandinsomerareinstanceswiththeintroductionofhome

madebriquettescontainingDDTlindaneorbothThebri



quettesareusedsincetheprocedurereducesthenumberof
timestheoperatormustreturnuntilthesourceispermanently
eliminated

Householddisposalsandmiscellaneouscontainersfoundin
yardsaboutthehomeswiththeexceptionoffishpondsare
emptiedortreatedwithamixtureofNo2dieseloiland4
lethanesolutionandassoonasconvenientthepondsare
plantedwithmosquitofishIftheinfestationisheavyandthe
pondcontainsfishLifetheownersarecontactedandaskedto
removethefishpriortosprayingoperationsHeavierapplica
tionsoflethanemaythenbeusedwithoutlosstotheowneror
totheabatementdistrictTheplantingofmosquitofishismade
easyandalmostroutinebyhavingthefishavailableatall
timesinthestockpondwithinthedistrictproperty

Anotherinterestingandoddsourceofmosquitopropagating
watersthatconstituteaproblemistobefoundinwinebarrels
possessedbycommercialfirmsandprivateindividualsThe
barrelspresentarathersevereproblemsincetheyarefilled
withwatertopreventdryingoutwhenwinesarenotbeing
madeandinthisconditiontheyaresoonforgottenuntilthe
nextseasonThoseofthecommercialfirmsareeasilyfound
butthoseownedbytheprivateindividualaredifficulttolocate
oftenbeinghiddeninhardtofindorinaccessibleplacessuch
asbackyardshedslockedgaragesbeneathoverhanging
branchesoftreesbehindbushesandsimilarplacesInall
eventswheneverthebarrelsarefoundtheownersareasked
toemptythemonceeveryweekandrefillthemwithfresh
waterortocoverthemwithfinemeshscreeningLittleorno
cooperationisexperiencedintheserequestsSincethepro
cedureofemptyingandrefillingthebarrelsistootimecon
sumingfortheoperatorstheyareinstructedtospraysuch
waterswitha4lethanemixtureandtoemphasizetothe
ownersthattheyarecreatingapotentialmosquitopropagating
sourceontheirproperty

Firebarrelslikewinebarrelsarealsopotentialsourcesof
mosquitoproductionTheyaretobefoundprincipallyin
lumberyardsandaroundcottonprocessingplantsHowever
theyareeasilylocatedandtreatedwithboraxusuallyabout
twiceduringtheyeareachtimeattherateoftwopoundsof
boraxper50gallonbarrelThefirstandmostimportanttreat
mentisappliedduringtheearlyspringmonthsThisgivesgood
controlforthesummerseasonoruntilsuchtimethatthebarrels

areemptiedandtheboraxlostThesecondtreatmentfollows
wheneverneeded

TheTreeholeMosquitoAedesvaripalpusCoqpresents
aproblemnotconsistentwiththoseencounteredwithother
speciesSincethisspeciesofmosquitoprimarilybutnotof
necessitypropagatesintreeholestreeholefiilingoperationsare
necessaryintheircontrolThesearchforpropagatingsources
isconductednotonlyduringthesummerbutalsoduringthe
winterwhentheknownholesarebeingfilledTreeholesfound
duringthesummermonthsarenotfilledatthattimebuttheir
locationsarerecordedforlateroperationsAttheendofthe
summerseasonandconsistentlyduringthewintermonthsa
crewofmensuppliedwithladderssandasphaltemulsion
bucketsandropesperformtreeholefillingoperationsThe
holesarefilledfirstwithsandandthencappedwiththeasphalt
emulsionThecappingisslopedwhenpossibleinorderto
allowrainorsprinklerwatertoflowoffThecompletedwork
isthenmarkedWithmetaltagsofdifferentcolorsthevarious
colorsdenotingtheyeartheworkwasperformedTheprogram
hasgivengoodresultstodatewithindicationsthatthenumber
oftreeholemosquitoesarebeingreducednotonlyinlocal
areasbutthroughoutthegeneralextentoftheurbandistrict

Sumpsandcatchbasinsfoundthroughoutthecityaretreated
withbriquettescontainingDDTlindaneorbothIninstances
ofcatchbasinsnotrequiringabriquetteorstreamstooover
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grownwithgrassorbrushforeffectiveuseofsprayequipment
commerciallymanufacturedTossitsareintroducedintothe
waterFieldsandpasturelandsaresprayedbypowerand
handequipmentwith2toxaphenemixtureattherateof
approximately25gallonsperacreToxapheneisusedduring
thehotsummermonthsbutduringthecoolermonthsofthe
season0125lindanemaybeusedinsprayingthefields
Vegetablegardensparticularlylargetomatofieldsofwhich
manymaybefoundwithinacitysboundariesaretreatedwith
toxapheneThisisintroducedintotheirrigatingwatersby
meansofthesocalledbarrelsiphonmethodThesiphon
whichdoesnotconstituteoroperateasasiphoniscomposed
ofa25or50gallonreservoirbarreltowhichisattacheda
rubberhoseThehoseoriginatesatthebaseofthebarreland
terminatesinadischargevalveornozzleTheamountofinsecti
cidalmixturetobereleasedisvariedbyadjustingthedischarge
valveorthesizeofthenozzleasthecasemaybeTheequip
mentisplacedinoperationwherethemainirrigationditch
entersintothelandtobewateredandthenozzleofthe
siphonisplacedbeneaththesurfaceofthewaterBysoplac
ingthenozzleinpreferencetohavingitabovethesurfaceitis
keptcleanbytheflowingactionofthewaterandthusremains
functionalatalltimeswithlittleornocareTheamountof

toxaphenetobeusedisdependentuponprevailingconditions
ofthefieldundertreatmentExperienceintheuseofthe
siphonanditsapplicationunderdifferentfieldconditions
arenecessaryforapproximatingtheproperamountofinsecti
cidetobeusedinanygivencircumstanceThisprincipleof
dispersingtheinsecticidehasprovenveryeffectiveinmany
instancesandalargenumberofthesiphonsarenowinuse

Theapplicationofaerosolisthefinalandlastresortopera
tionconductedwithinanurbanareaanditisdirectedagainst
theadultmosquitoA03lindanedieseloilmixtureisused
butattimeshoweverthemixtureisfortifiedwithDDT
Aerosoloperationsareperformedgenerallyduringtheearly
morninghoursoftenbeginningasearlyas300AMand
continuinguntilanhourorsoaftersunriseTheuseofthe
aerosolgeneratorsduringthistimeisadoptedinordertoescape
thedangersencounteredwiththeheavydaylightandevening
trafficCoolquietmorningsormorningswithlittleornowind
istheidealtimeforreleasingtheaerosolWarmmorningsor
morningswhentheairismovingareconsideredunfavorable
sincetheaerosolisdispersedorrisestoorapidlytobeeffective
Sincetimeisanimportantelementintheseoperationsonly
certaindefinedareascanbecoveredduringaparticularmorn
ingconsequentlyaerosoloperationsarecarefullyplannedthe
previousdayinordertoefficientlyandeffectivelycoverthe
selectedareaTheuseoftheaerosolisnotacureallbutone

ofthecontributingaidsintheoverallcontrolofthemosquito
Nottobeoverlookedincitymosquitocontroloperationsare

servicerequestssourceslipsandlighttrapsTheservicere
questsaregenerallyhandledbythecityinspectorbutthe
requestsmaybeturnedovertothezoneoperatorsforchecking
Astherequestsarereceivedtheyarerecordedinduplicateon
adispatchandrecordbookTheoriginalslipisgiventothe
cityinspectorforproperdispositionThepersonhandlingthe
requestrecordsonthebackoftheslipthetypeofproblem
encounteredandtheactiontakentowardsitssolutionThe

slipisthenreturnedtotheofficeattheendofthedayand
thedataobtainedisrecordedontheduplicateslipintherecord
bookByfollowingthisprocedureapermanentrecordiskept
ofthenumberandtypesofrequestsandtheactiontaken

Throughansweringservicerequestsandroutineinspections
variousmosquitopropagatingwatersarelocatedInsuchin
stancesasourceslipiscompletedbytheoperatorconcerned
Thelocationofthesourcetypeofsourcedatesofdiscovery
andinspectionsnumberoftimesfoundinfestedandtheaction



takenarerecordedonacardThecardorsourceslipisthen
signedbytheoperatorThesourceslipsareturnedindailyto
theofficeandthedatarecordedonalargewallmapbymeans
ofcoloredpinsThecolorofthepinindicatesthetypeof
sourceandeachpindenotesanewmosquitosourceorre
infestationSourcesindicatedonthemapareclassifiedas
1Treeholes2householddisposals3fishponds4gutters
andsumps5artificialcontainersand6miscellaneoussources
Aquickglanceatthemapimmediatelyshowsareasofproli
ficmosquitoproductionandthetypesofsourcestobefound
withinthoseareas

Lighttrapsfromwhichdailycollectionsaremadeare
employedasindicatorsofthecomparativenumbersofmo
squitoespresenttheoccurrenceofsuddenoutbreaksandas
anaidindeterminingtheeffectivenessofgeneraloverallabate
mentFourtrapsarelocatedinselectedsiteswidelyspaced
throughouttheurbanareaandtheyaremaintainedperma
nentlyinthesamelocationsyearafteryearAfifthtrapis
usedintemporarysitesItisemployedasanaidinindicating
theeffectivenessofcontrolmeasuresappliedinlocalizedareas
andasacheckonthevalidityofpersistentservicerequests
fromthesamelocationInnosensearetheinterpretationsof
lighttrapcollectionstobeconsideredinfallibleasmanyenviron
mentalfactorseffecttheiroperationsTheusetowhichlight
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trapsmayserveandtheinterpretationsplacedonthecollections
takenfromthemmustbemadewithdueconsiderationofaddi
tionalandsupplementaryobservations

Inviewoftheaboveitisnotdifficulttogeneralizethat
effectivemosquitoabatementinurbanareasrequiresseveral
techniquesinordertomeetthevariousproblemsthatarise
Thesolutionoftheproblemsarefacilitatedbydividingthe
districtintozoneseachwithanoperatorunderthesupervision
ofacityinspectorTheuseofseveraltypesofequipmentboth
automotiveandhandoperatedarenecessaryandsincethe
appliedinsecticidesvarywiththetypeofproblemthemethod
oftheirdispersalalsovariesForeffectiveandefficientcontrol
inspectionoftheareaisrepeatedasoftenandasthoroughly
astimeandmanpowerwillallowRecordsarekeptofknown
mosquitosourcesaswellastheprevalenceofadultmosquitoes
inanareaThelatterisanindicatoroftheeffectivenessof
controlmeasuresanditsstatusisobtainedthroughtheuse
oflighttrapsandcollectingstationsPermanentcontrolisexer
cisedwheneverpossibleandtheemergencycontrolofadult
mosquitoesisaccomplishedbytheuseofanaerosoldispersed
overtheaffectedareaTheabovetechniquesconstantplan
ningandacontinualsearchfornewandbettermethodsof
abatementarenecessaryforimprovedandeffectivemosquito
control


