
malariaItofferedtheopportunitytofollowthenatural
historyofPvivaxmalariainanonimmunepopulation
livinginanonendemicarea

Allbuttwoofthecaseswereconfirmedbythelabora
torytobePvivaxTheexceptionsareincludedonclinical
andepidemiologicgroundsNoneofthe26latentcases
hadanysymptomsofmalariapriortotheironsets226to
307daysafterexposureatLakeVeranorhadtheybeen
givenanysuppressivetherapyNoneofthemhadany
otherknownexposureeitherpreviousorsubsequentto
theirvisitattheLake

Adetailedaccountoftheinvestigationthefindingsand
thecontrolmeasuresinstigatedarebeingpublishedinthe
AmericanJournalofTropicalMedicineandHygiene
Becauseofthetimelimitationonlythehighlightsofour
findingswillbepresentedtoday

ThisoutbreakfortifiesKortwiegshypothesisthattwo
thirdsofthePvivaxinfectionscontractedinautumnre

mainclinicallylatentforeighttoninemonthsBeingable
todocumentthedateofexposureandthedateofonset
wasperhapsthemostsignificantcontributionofthis
investigationAsfarastheseinfectionsareconcerned
suppressivetherapydidnotcontributetothelonglatent
incubationperiodofthisstrainofPvivaxAnotherin
terestingobservationwasthefactthatsevenoftheorig
inalninecaseswhichhadclinicalmalariain1952later
relapsed

Theillnessintwentynineofthecasespursuedthe
classicalcourseofchillsfeverandsweatingeveryforty
eighthoursFifteenofthemexperiencedpremonitory
symptomssuchaslassitudeheadachearthralgianausea
vomitingchillinessandfeverfrom1to7daysbefore
theirfirstrigor

TwoSHandMTofthesixpossibleatypicalcases
developeddailyparoxysmsafterthreetypicaltertianre
actionsTwoothersIDandPChadaprodromalstage
ofintermittentattacksofpharynigitis41to48daysbefore
theirfirstparoxysmInonegirlCPthepredominating
symptomsandsubjectivefindingspointedtopyelitis
Thesesymptomswerealsopresentatthetimeofherre
lapseinAprilAtwodayepisodeoffeverchillsarthral
gianauseavomitingandheadacheoccurredinone
patientSRtwoweeksbeforethefirstclassicalattack

Whetherornotthesecasesrepresentthetotalremains
tobeseenHoweverwedonotbelievethatadditional
caseswhichcometoourattentionwillchangetheincuba
tiontimeSofarwehavebeenabletoverifythatthis
latentperiodcanbefromseventotenmonthsThetwo
caseswithonsetsinJulyandAugusttendtosubstantiate
thisOneofthemalesFPmovedtothevicinityofLake
VerainSeptember1952HebecameillJuly31953and
assuminghebecameinfectedonarrivalhisincubation
periodwouldbenineandonehalfmonthsTheother
personmaintainsasummerhomeattheLakeSheRP
wassubjecttoexposurefromthetimethemosquitoeswere
infecteduntilOctoberwhensprayingactivitieswerecon
ductedAnothercasePPsurreptitiouslyvisitedoneof
thecampsforthreedaysinmidJulyShebecameillnine
monthslaterAnotherBCthemotherofoneofthe
camperscametotheLakethelasttwoweekendsin
July1952ShebecameillinApril1953orabouteight
tnonthslaterTwentyoneofthecasesweredefinitely
establishedashavingonsetsfromeighttotenmonthsafter
exposureseveneacheightnineandtenmonths

Thisobservationhastremendousepidemiologicimpli
cationsPerhapsthecursoryquestionofwherewereyou
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DrHackettImgladthatthemotherwaspunished
becauseyououghtnottovisityourdaughtersatthese
campsbutImsorryaboutthatsurreptitiousgirl
IhadapaperpresentedtotheAmericanJournalof

TropicalMedicinefromFortBenningtonbytwodoctors
therewhosaidthattheyhadacoupleofsoldierswho
hadcomedownwithprimaryattacksofmalariaeightor
ninemonthsafterleavingKoreabutIrejectedthepaper
becausetheytoldmethatthesoldiershadassuredthem
thattheyhadnottakenanysuppressivedrugswhilein
KoreaIrejecteditbecauseyoucantbelieveasoldier
aboutsuppressivedrugsButitistruethatyoucanget
thenorthernEuropeanandAsiaticmalariaandsufferno
symptomswhateverforeighttotenmonthsbeforethe
attackThisoutbreakhasarousedagreatdealofdiscus
sionamongmalariologistsastowhyithasntoccurred
moreoften

Whathistoricalevidencehavewethatwouldbearon

adeterminationofthevectorofthisoutbreakIhopeMr
Graywillthrowlightonsomeofthesepoints

INTERESTINGASPECTSOFTHEMALARIA
OUTBREAKATLAKEVERACALIFORNIA

HAROLDFGRAYGRPH
EngineerManager

AlamedaCountyMosquitoAbatementDistrict

AttheoutsettheepidemicofmalariaamongtheCamp
FireGirlsatLakeVeraCaliforniain1952mustbe
characterizedasanabnormalityTheconditionswere
almostcompletelydifferentfromanyusualsettingfora
malariaoutbreakInthefirstplacetherewasnohousing
intheusualsenseandthegirlswerefreelyaccessibleto
themosquitoesInthesecondplacethegirlswereall
nonimmunescomingfromareaswheremalariahad
neverbeenendemicorfromareaswhereendemicmalaria
hadbeenabsentformanyyearsThirdtheareainwhich
theinfectionsoccurredhadnothadreportedcasesof
malariaformanyyearsFourththeareainwhichthe
infectionsoccurredhadneversofarasIaminformed
hadanyorganizedmosquitocontrolworknoraneffective
localhealthdepartmentFifthefficientAnophelesvectors
hadalwaysbeennumerousintheareatomypersonal
knowledgeforoverfortyyears

ThesevectorsareAnophelesfreebornigenerallycon
sideredtobethemalariavectorinthewesternpartofthe
UnitedStatesandAnophelespunctipennisgenerallycon
sideredtobeanineffectivemalariavectorexceptinspe
cialconditionsasitseldomentershouses

Anophelespunctipennistendstoberelativelymore
numerousthanAfreeborniatleastinthefoothillareas

threeweeksagowillhavetoberevisedWhendealing
withtemperatezonePvivaxinfectionsinCalifornia
wherewereyouthreeweeksagoandeighttotenmonths
agoapparentlywillbemoreelucidating

Obviouslythisoutbreakdemonstratesthatthiscountry
isvulnerabletotheintroductionofmalariafromabroad

Aslongasthevectorisprevalentamongoursusceptible
populationtransmissioncanoccurOurcontrolendeavors
toreducethishazardshouldnotoverlookthepossibility
ofsecondarycasesarisingfromthosecaseswhichhave
hadtheironsetsmonthsafteroriginalexposure



inMayJuneandJulywithAfreebornigenerallybe
comingpredominantinAugustSeptemberandOctober
SincetheinfectionsinthisoutbreakwerereceivedinJuly
andsinceeveninAugustatLakeVeraApunctipennis
adultswerebyobservationmorenumerousthanAfree
borniasMrFontainewilltellyouitappearsthatnu
mericallyApunctipenniscouldbeinvolvedAndasit
biteshumansfreelyoutdoorsintheeveningandalsoin
theshadeduringthedaytherewasampleopportunity
forthisspeciesbothtoobtainmalariaparasitesandto
transmitthemOnthebasisofmyownobservationsin
similarsituationsinpastyearsandoftheconditions
occurringinthisoutbreakitismypersonalopinionthat
intheLakeVerasituationApunctipenniscouldhave
beenasefficientamalariavectorasAfreeborni

Undertheseunusualconditionsallthatwasneeded
wastheintroductionforafewnightsofagametocyte
carrieraccessibletotheAnophelesmosquitoesThein
evitablechainofresultsfollowedpromptly

BUTandhereisabigBUTifthegametocytecar
rierhadsleptinascreenedhousepossiblyonlyafew
Anophelescouldhavebeeninfectedorifthegirlshad
sleptinscreenedhousespossiblyonlyafewgirlscould
havebeeninfectedOrifthegirlshadcomefromareas
wheremalariawasendemicnewinfectionswouldprob
ablynothavebeensuspectedornotedassuchrelapses
wouldprobablyhavebeendiagnosedandthelocalorigin
ofinfectionnotdiscovered

Butevenifallthesebutsdidnotoccurtheepidemic
couldhaveslippedbyunsuspectedastosourceifDrBru
nettihadnotsensedapossiblecommonorigininthenine
initialcasesofwidelyscatteredhomeresidenceIttakes
morethanaroutineshufflingofcasehistorycardstoferret
outthesourceofthistypeofanepidemicandDrBrunetti
deservesanaccoladeforhavingherfeminineintuitionin
goodworkingorder

Onefactorthatwehadtoconsiderinthisepidemic
wasanimponderableWhatwerethechancesthatit
couldoccuragainin1953ifnomosquitocontrolmeasures
wereattemptedOnthebasisofpastexperienceitwould
appearthatsuchanoutbreakwasunlikelytooccurmore
thanonceinfortyorfiftyyearsItispossiblethatnonew
casesofmalariawouldhaveoccurredatLakeVerain

1953evenwithoutmosquitocontrolItisalsopossible
thatagirlwhowasinfectedtherein1952mightreturn
in1953andinspiteofmedicationshemightstillhave
gametocytesofmalariainherperipheralcirculationIn
thateventanotherseriesofcasesprobablywouldhave
occurredwithconsequentdamagetoLakeVerasreputa
tionandfutureuseasasummercampInviewofthe
CampFireGirlsinvestmentinthecampasidefromany
considerationsofhealththechancewastoogreattorisk
Thedecisiontodomosquitocontrolworkforthe1953
seasonwasthereforewise

Aninterestingcorollarytothisoutbreakwouldbefar
fromsomeepidemiologisttoworkoutthemalariapicture
inNevadaCountyinreversewhyandhowdidmalaria
dieoutinthisregionafterhavingbeenepidemicone
hundredyearsagoandendemicuptoaboutthirtyor
fortyyearsagoActuallytheessentialconditionsthat
permittedthissmalloutbreaktooccurwereverysimilar
tothoseunderwhichextensiveandintensemalariaoc
curredintheSierraNevadafoothillsacenturyago
unhousedpeoplefreelyexposedtoaprobablylargeAno
phelinepopulationwithgametocytecarrierspresentwho
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broughttheirinfectionsfromthesouthernstatesorac
quiredthemenrouteatPanama

Inthiscasethecontrolmethodsweresimpleobvious
andeasytoapplyFortunatelywehadreasonablyfright
enedCampFireGirlsexecutivestodealwithandnota
lotofamateurhealthexpertswithpigheadednotions
aboutDDTWewereabletopersuadethemtofillinthe
marginalshallowsofthelakefromwhichcamemostof
theAnophelesHereasalmostalwaysthebulldozerwas
mightierthanthespraycanAftertheeventIfeelcon
fidentthatthebulldozerworkwouldhavebeensufficient

tohavepreventedarecurrenceoftheoutbreakifapplied
toallthepossibleAnophelessourcesButsomeDDT
sprayingwasnecessarytomopupsmallresidualsources
Thiswasdonewithnearly100effectivenessAnen
comiumortwoshouldgotoRussFontaineforsupervising
thecontroljobsuccessfully

Itisprobablethatifalittleadditionalbulldozerwork
isdonetofillthemarginalshallowsalongthelowerend
ofBrushCreeknoAnophelescontrolworkwillbeneces
saryinthisareainthe1954seasonasamalariapreventive
measureAndifareasonablygoodjobofAedesvaripalpus
controlisdoneinthespringof1954whichinvolves
climbingallthedeciduoustreesinthecampareafurther
mosquitocontrolworkforthecomfortofthecampers
maybeunnecessary

Onesidelightonthisoutbreakespeciallyintriguesme
butaftermanyyearsofexperiencedoesnotastonishme
Itistheapparentutterindifferenceofthecountyofficials
thehealthofficerthechambersofcommerceandthe
generalpublictotheimplicationsofthisoutbreakIt
seemstomethatifIwerealocalchamberofcommerce

executiveIwouldhavebeenscreamingtotheboardof
supervisorsandthehealthofficerthatsuchanoutbreak
wasdisadvantageouspublicityfortheareaandwouldbe
badforbusinessandsomethingmustbedoneaboutit
AndifIwereaPTAmemberorahoteloramotorcourt
proprietororanyoneinlocalbusinessIthinkmyre
actionswouldbethesamePossiblytherealsignificance
ofthisoutbreakhasbeenconcealedfromthelocalcom
munitymindbythefarmorespectacularandconcurrent
epidemicofencephalitisthatsummerButthistypeof
malariaepidemiccanhappenagainperhapsnotatLake
VerabutatanyoneofnumerouslocalitiesintheMother
LodeareaItseemstomethatthisnotonlyisaphase
ofrecreationalsanitationwhichhasnotyetbeenade
quatelyconsideredbytheStateDepartmentofPublic
Healthbutitisalsoanareaoflocalsanitationinwhich
theStatehasnotadequatelystimulatedthelocalhealth
officialsinvolvedHereisafieldofactionmoreuseful
andbasicandvaluablethansomeofthemodernex

crescencesonthepresentcorpusofpublichealthpractice
DrHackettIwouldliketoaskMrGraywhether

MexicanagriculturallaborgoesupintoNevadaCounty
topickfruit

MrGrayProbablyonlyafewinthatcountyand
probablynoneinthegeneralvicinityofLakeVeraThere
areanumberimportedinadjacentPlacerCountyaround
ColfaxAuburnNewcastleandPenryn

DrHackettAnyotherquestionsoneitherofthese
firsttwopapersThesurpriseofthiswasofcoursethat
thishasnthappenedbeforeandnotthatitshouldhave
happenedatthistimeWhenweconsiderthenumberof
carrierswhichgetintotheCentralValleywith300000
acresofricegrowingAnophelesfreeborniyouwonder



whatitisthatprotectsourpeoplefrommalariainthe
valley

MrRussellFontainewassentuptoLakeVeraso
expeditiouslythathegottherebeforetheendofAugust
andhemadeasurveyandalsohadchargeofthepre
ventiveworkthere

CONTROLMEASURESFORTHEMALARIA

OUTBREAKATLAKEVERACALIFORNIA
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AssociateVectorControlSpecialist
BureauofVectorControl

CaliforniaStateDepartmentofPublicHealth

OneoftheintriguingaspectsoftheLakeVeramalaria
outbreaktotheCulicidologistwaswhichoneofthetwo
prevalentAnophelespresentintheareawasthevector
AfreeborniorApunctipennisOfcoursebothspecies
mayhavebeeninvolvedbutAnophelesfreeborniispre
sumedtobePerhapsthefactsofthemosquitosituation
atLakeVeraaswefoundthemwhenwefirstvisitedthe

areaonAugust301952shortlyafteritwassuggested
thattheCampFireGirlscampswerethesourceofthe
malariawillshedlightonthisquestionOursearchfor
Anophelesspeciesinpermanentbuildingsinthecamps
particularlyinwashroomsandtoiletsrevealedbothA
freeborniandApunctipennisinabundanceHowever
Apunctipennisaccordingtoourcrudecountingmethods
outnumberedAfreeborninearlytwotooneOutdoors
undertheshadeoftheforestcanopybothspecieswere
collectedattemptingtobiteintheafternoonbetween330
and700pmOtherspeciesnotedincludedAedesvari
palpusCulisetaincidensandCulextarsalisAlthoughthe
Anopheleswerefoundinconsiderablenumbersatthefour
campsthePiedmontcampwhichislocatedfurthestfrom
thelakeonahillhadthelightestinfestationThisfinding
wasinterestingbecausethiswastheonlycampwhere
malariacasesdidnotoccurAtotalof8Apunctipennis
and8Afreeborniweredissectedandexaminedfor
oocystsbutallprovednegative

Themajorsourceofmosquitoesfortheareawastraced
tothelakewhichincidentallymightbebetterclassified
asapondbecauseitsareaisonly15acresAnopheles
larvaeaveragingabout10perdipweretakeninallthe
shallowareaslessthantwofeetdeepwhereemergent
aquaticvegetationandfloatingmatsofalgaewerepresent
Thesefavorablemosquitosourceconditionscomprised
about20ofthetotallakeareaOthersourceswere
foundattheoutletsofRockandBrushCreekswhichflow
intotheupperpartofthelakeAsmallsampleoflarvae
andpupawererearedandidentifiedasAnophelespuncti
pennisandAfreeborni

OurfindingsinlateAugustdonotnecessarilyrepresent
conditionsexistingduringtheJuly4thweekendwhenthe
KoreanveteranvisitedthelakeTheonlyinformation
availableofferingacluetothemosquitosituationinearly
summeriscontainedinaBureauofVectorVontrol

reportbyHarveyIMagywhomadeasurveyatLake
VerainearlyJuneof1950inresponsetoarequestofthe
CampFireCouncildirectorswhowereinterestedina
controlprogramatthattimeMosquitoesobservedinthe
adultstageaccordingtothereportincludedAnopheles
punctipennisCulextarsalisCulisetaincidensAedes
varipalpusandAedesincrepitusBothAnophelespuncti
pennisandAfreeborniweretakeninthelarvalstagein
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thelakeOfparticularinterestisthefactthatthisreport
totheCampFireofficialsincludedpertinentrecom
mendationsforconductingacontrolprogramUnfor
tunatelythedirectorsfailedtoforestalltheconsequences
oftheir1952experiencebynotadoptingtheserecom
mendationsIftheyhadImcertainthispanelwouldnot
beseatedheretoday

Thereisofcoursenothingunusualaboutfindinga
preponderanceofApunctipennisinthisMotherLode
countyat2500feetelevationProfWBHermsinhis
reportonastatewidemosquitosurveycarriedoutin
1916alsoobservedaconsiderablylargerproportionof
ApunctipennisintheAnophelinepopulationofthe
MotherLodecountiesandsuggestedthatmalariaamong
theminersintheearlydaysmayhavebeentransmitted
bythisspecies

ThedemandsoftheCulextarsalisemergencycontrol
programincidenttotheencephalitisepidemicof1952
forcedustolimitoursurveyatthattimetoasingledays
observationsHoweverthetimespentappearedadequate
tosizeupthemajorproblemconditionsandtodrawgen
eralconclusionsforamosquitocontrolprograminprep
arationforthe1953campingseasonForexampleitwas
evidentthataprojectinvolvingreslpingandrealign
mentoftheshorelineanddeepeningorfillinginshallow
areasofthelaketoeliminatetheextensivedensegrowths
ofemergentvegtationwasabasicneedFortunatelythere
wasnoproblemtoaccomplishingthejobbybulldozing
becauseoftheroutinepracticeofdrainingthelakeinthe
fallbyremovingtheflashboardsatthedamandrefilling
inthespringbeforeopeningofthecampseasonallowed
atleastasixmonthperiodwhenearthmovingequipment
couldbeused

Theneedforsomelarvicidingworktosupplement
permanentcontrolwasclearlyevidentnotonlyinthe
lakebutforcontrollingthescatteredminorsourcesin
BrushandRockCreeksandintheareasurroundingthe
campsAresidualDDTsprayingofthepermanentbuild
ingsalsoappeareddesirableinordertoeffectanimme
diatereductionofthelargepopulationofAnopheles

TheCampFireofficialswereadvisedoncontrolmeth
odsandproceduresbytheBureauofVectorControlstaff
andeventuallysucceededwithconsiderableaidfromthe
AlamedaCountyMosquitoAbatementDistrictincarry
ingthemouttotheletternotonlyatthelakebutfora
onemileradiussurroundingthefourcamps

Someofthehighlightsofthecontrolactivitiesandthe
resultsachievedintermsofmosquitoreductionmaybe
ofinterest

Thefirstoperationperformedwasresidualsprayingof
thepermanentbuildingsinOctober1952resultingin
completedisappearanceofadultsfromallofthebuildings
shortlythereafterThefollowingspringonApril20only
twoAfreebornifemaleswerefoundafteraprolonged
searchinnearlyallofthebuildingsintheareaUn
doubtedlytheywereoverwinteringsurvivorsofthe1952
populationThefirstevidenceofaquaticstageswasob
servedonthesamedayAmoderateinfestationofAno
pheles1stinstarlarvaeandCuliseta4thinstarlarvae
averagingabout4perdipwererecoveredinshallow
seepagepoolsinthedrainedlakebottomWearecertain
thatthisrepresentedthefirstgenerationinthearea
ThesepoolsweresprayedwithDDTbytheCampFire
officialsandnofurtherlarvaewerenoteduntilafterthe

lakewasrefilledonJune18Refillingofthelakewas


