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THECOYOTEHILLSMARSHMODELCONCEPTUALFRAMEWORK

TheCoyoteHillsfreshwatermodelisacomputeroperated
simulationmodelbeingdevelopedtointegratethetwoseem
inglyoppositemanagementobjectivesofmosquitocontrol
andwildlifemanagementofafreshwatermarshThemarsh
ismanagedbynaturalistsoftheEastBayRegionalParkDis
tricttointroducestudentsandcitizenstotherichvarietyof
floraandfaunaassociatedwiththemarshUnfortunately
themarshalsoproducesarichvarietyofmosquitoes

InpastyearstheAlamedaCountyMosquitoAbatement
Districthasaccomplishedmosquitocontrolprimarilyby
plantingmosquitofish Althoughrelativelyhighpopula

tionsofmosquitoesofthespeciesAedessquamigerCulex
tarsalisCxerythrothoraxAnophelessppandCulisetain
ornatahaveattimesbeenmonitoredatthesitepesticides
haveonlybeenappliedonrareoccasionstocontrolthe
wintersaltmarshmosquitoesAedessquamigerThesemos
quitoesbecamenecessarytocontrolbecausetheywerestrong
fliersinvadingdistantresidentialareasTheothermosquitoes
forthemostparthavebeenunnecessarytocontrolbecause
theparkislocatedsomedistancefromresidentialareasThis
maychangehoweversinceplanshavebeenmadetocreate
residentialhousingadjacenttotheparkthusportendingin
creasedpublicdemandformosquitocontrolonthemarsh

TheCoyoteHillsfreshwatermodelinitsbroadestsense
isabeginningefforttobringtogetherthetwofactionsof
wildlifeandmosquitomanagementandtoincreasetheir
understandingofthedynamicsofthemarsh Hopefully
theincreasedunderstandingwillleadtodevelopmentofa
marshmanagementsystemthatwillallowanecologically
richfreshwatermarshtoexistadjacenttoandinharmony
witharesidentialdevelopmentInitsmostspecificsense
themodelmayeventuallybeusedtoassistinmakingspeci
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ficdecisionsconcerningthecourseofactiontobetakento
controlmosquitoesinamannercompatiblewiththewild
lifemanagementobjectivesofthemarsh

ThefirstversionoftheCoyoteHillsfreshwatermodelwas
developedbyateamofsixscientistsledbyDrJames
SchooleyofCaliforniaStateUniversityatHaywardItwas
presentedbyDrSchooleyataworkshoponSystemsModel
lingsponsoredbytheNorthernChapteroftheSocietyof
VectorEcologistsAthoroughdescriptionofthisfirstversion
waspresentedbyDrSchooleyatlastyearsCMVCA
conferenceSchooleyetal1982

CONCEPTUALFRAMEWORKTheessenceofthemodel

istherelationshipbetweenthepopulationofAnopheles
sppanditspredatorsprimarilymosquitofishGambusia
affinisTheeffectivenessofpredationbyGambusiaisaffected
bythebiomassofpondweedPotamogetonpectinatusAs
pondweedincreasesinbiomassduringthegrowingseasonit
providesanincreasinglyeffectiverefugefortheAnopheles
larvaeTheinitiallevelofAnopheleslarvaeandmosquito
fisharerequiredinputstothemodelandmustbeaccurately
determinedbyfieldsamplingThebiomassofpondweedisa
functionofthedepththewaterwillbeheldinthemarsh
throughoutthegrowingseasonandisdeterminedbyanequa
tionfoundintheliterature

Themathematicalcoreofthemodelisadifferenceequa
tionwhichdeterminesthelevelofAnophelinelarvaeThe
equationincludesthecomponentsofpredationbyGambusia
andtheinterferenceofpredationbypondweedDuringthe
operationofthemodelthedifferenceequationcalculates
thenumberofAnophelinelarvaetoaddorsubtractfromthe
populationinagivenperiodoftimeinthiscaseonedayThe
computercalculatesthelevelofAnophelinelarvaeforeach
dayDifferenceequationsareparticularlysuitedtooperation
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byacomputerbecausethecomputercanrunmanyiterations
injustafewseconds

DIRECTIONSOFRESEARCHThemodelinmanyways
actsasblueprintbyvividlyillustratingtheresearchneeds
Thefirststepsinoperatingthemodelrequirestheusertopro
videinputTheaccuracyoftheinputwillundoubtedlyhave
anaffectuponthevalidityoftheresultsForthisreason
someoftheinitialresearcheffortshavebeenaimedatdevelop
ingeffectivemethodstoassessthepopulationsofAnopheles
sppmosquitofishandpondweedanddevelopingamethod
tomeasureaveragedepthofthemarshObviouslyonecannot
expectthemodeltoprovidevalidresultsuntileffective
samplingtechniqueshavebeendevelopedtomeasurethese
parameters

Duringthedevelopmentofthemathematicsofthemodel
itbecameevidentthattheliteraturewouldnotprovideall
ofthenecessaryinformationNumerousassumptionshadto
bemadebaseduponthebestestimatesoftheteamAssump
tionsweremadeaboutgrowthratesofAnophelessppthe
predationratesofGambusiaandthephenologyofpond
weedatCoyoteHillsjusttonameafewItbecamequite
clearthatmanyoftheseassumptionswouldneedtoundergo
laboratoryandorfieldtesting

Thefirstversionofthemodelmaywellbesimplisticand
leaveoutimportantinvertebrateandvertebratepredators
ofAnophelesspp Indeedthemodelmayleaveoutany
numberofimportantphysicalorbiologicalcomponents
Forthisreasonageneralassessmentofthebiologicaland
physicalcomponentsofthemarshhasalsobeendeemedim
portant

OnJune181982anumberofinterestedscientistsmet
toreviewthemodelandidentifytheresearchneedsThe
resultantresearchworkloadwasdividedintogeneralcate
goriesandtheresearcherschoseareaswithinwhichtheycould
accomplishtheirresearch Inthiswayitwashopedthat
researcherswouldbeabletopursueaproductiveavenue
ofresearchwithoutduplicatingtheeffortsofotherresearch
ersworkingonthemodelThefollowingtwopapersarere
portsbyprincipalresearchersontheirresearchprojects
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