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AIDstract：ImmaturestagesofblackHieswerestudiedinuppermostpartof2 
streamsinGuatemalanhighland，SierraMadrelntotal5species，Ｇｊｇα"ｔｏｄａＪｖ 
ｌＭｇＭ,Ｓ伽`ﾉｶﾞ"、（S加卿ﾉｶﾞ"、）ｔγicor'zis,８．（Ｓ）＠Ｍ"ZejandS．（S､）jo66伽iin
descendingorderofabundance,werecollectedGzurjgﾊｵｉａｎｄＳ．（E,）ｓｐ､were 
predominantandoccupiedmorethan8Mofthetotalspecimenscollectedfrom 
eachstreamAllthe5speciesappearedathigllerdensityintherainyseasonand 
thefirsthaｌｆｏｆｔｈｅｄｒｙｓｅａｓｏｎｔｈａｎｉｎｔｈｅｌａｔｔｅrllalfoftheClryseason、Fromthe
headwidthdistributionineachmonth,Ｇ・ｚｕｒｉｇｈｔｊａｎｄＳ．（Ｅ）ｓｐ・werefoundto
bemultivoltinespecies．Ｇ・zwjgA#ｉｌｌａｄｔｗｏｇｅｎｅｒａｔｉｏｎｓｉｎｔｈｅｒａｉｎｙｓeasontothe
firsthalfoftheClryseasonandpossiblyonegenerationinthelatterhalf.Ｓ・（E､）sp
had2generationsintherainyseason,andatleastonemoregeneration,possiblytwo， 
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’ 
ciasislnthepresentpapertropicalhighland 
blackHiesinGuatemalawerestudiedonsea‐ 

sonalprevalenceofimmaturestagesand 
voltinism,includingaspeciesofthegenusGj-
g川｡｡α"・Gig伽。αα郷isoneofthephylo-
geneticallyinterestinggenera，whichisdis-
tributedfromthesouthernendofSoutll 

AmericatoMexicanllighlandalonｇｔｈｅ 
ＡｎｄｅｓａｎｄｂｅｙｏｎｄｔｈｅｌｓｔｈｍｕｓｏｆPanama． 

Manystudiesonseasonalprevalence， 
growthandlifehistoryofblackHieshave 
beenundertaken（Sommerman6ML，1955； 
DaviesandSyme，1958；LadleandEsmat， 
1973；Hansford，1978；Wotton，１９７８etc.)， 
butintensivestudieshavebeenrestrictedto 

themiddleandhighlatitudesofthenorthern 
hemisphere・LittlehasbeenstudiedonMeso‐
americanandSouthamericanspeciesexcept 
forthevectorspeciesofhumanonchocer‐ 
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Collectionsweremadein2streams，the 

TzojomAandtheSesentaVueltasinGuate-
malanhighland,SierraMadre,locatednorth 
ofLakeAtitilAnaｓｓｈｏｗｎｉｎＦｉｇｌ、Both
streamsaresmalltributariesａｎｄｒｉｓｅｎｅａｒ 

ｔｈｅｒｉｄｇｅｏｆｔｈｅmountains,whichhasalmost 
3,OOOmofaltitude・ＴｈｅｙＨｏｗｆｏｒａｂｏｕｔ
ｌＯＯｍｆｒｏｍｔｈesourceonthegentlyinclined 

slopes，ｔｈｅｎｒｕｎｄｏｗｎａｌｏｎｇｔｈｅｓｔｅｅｐｓｌｏｐｅｓ 
tothejunctionswiththemamrivers・Ｓａｍ‐
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FiglTopographyofstudyarea 
Arrowsindicatethesamplingsites．Ａ：theTzojomAStream,Ｂ：theSesentaVueltas 
Stream． 

plingsiteswerechosenintheuppermostj 
gentlyinclinedpart・Thesamp1ingsitein
theTzojomA(Ａ）isclosetothehighestpoint 
oftlleCentralAmericanRoadNolbe‐ 

tweenNahualdandSanCristobalTotonica-

panプwherethedepartmentalborderline
betweenSololAandTotonicapdnlieaThe 
SesentaVueltascrossestheNationalRoad 

No・labout6kmfromEncuentrostoToto‐

nicapdnThesiteissituatedatupstreamof 
thecrossing・A1titudesofthesitesinthe

TzOjomaandtheSesentaVueltasare2,900 
ａｎｄ2,850ｍ，respectively・Thesiteinthe
TzojomAissurroundedbygrasslandand 
wlleatfields,ａｎｄｔｈｅｓｉteintheSesenta 
Vueltasbygrasslandwithlowshrubsand 
vegetablefields・Thestream-bedconsistsof

hardmud，Shorthydrophilousgrassgrow 
outofwateralongthemarginsofthestreams・
Ｔｈｅｗｉｄｔｈａｎｄｄｅｐｔｈｏｆｔｈｅｓｔｒｅａｍｓｉｎｔｈｅ 
seasonofmaximumwaterdischargewere 
about40andlOcmrespectively,ｗｈileinthe 
seasonoftheminimumwaterdischarge，ｔｈｅｙ 

ｗｅｒｅａｂｏｕｔｌ５ａｎｄ３ｃｍ,respectively・Month‐
Iychangeofmeanmaximumandminimum 
temperaturesandprecipitationinTotonica‐ 
ｐａｎａｒｅｓｈｏｗｎｉｎＦｉｇ２Ｔｈｅｍａｘｉｍｕｍ 
ｔｅｍperatureisalmostconstantthroughout 
theyear・TheminimumtemperatUreisvari‐
able，beinghigherintherainyseasonthaｎ 
ｉｎｔｈｅｄｒｙｓｅａSon、Thewatertemperaturein
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ｂｙＯｋａｚａｗａｉｎＮｏｖｅｍｂｅｒｌ９７７ｔｏＯｃｔｏｂer 
l978，ａｎｄｌｓａｍｐｌｅｂｙＴａｋａｈａｓｉｉｎＮｏｖｅｍ‐ 
berl978toJunel979、Allspecimenscol-
lectedwerekeptin7MethanoLAfter 
speciesidentification，ｈｅａｄｗｉｄｔｈｓｏｆａｌｌｌａｒ－ 
ｖａｅｗｅｒｅｍｅａsured 
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theSesentaVueltaswasconstant，approx1-

matelyl2oCirrespectivｅｏｆｔｉｍｅｏｆｍｅａｓｕｒｅ‐ 
ment,exceptMarchl979,ｗｈｅｎitwasl6oQ 
ThetemperatureintheTzojomMuctuated 
betweenllandl7oC,withatendencyto-
wardsbeingcoolerinJanuarytoFebruary 
andwarmermApriltoDecember・Ｔｈｅｖａｌ‐
leyofTzojomAfacessouthwestandissur-
roundedbygrassland，thereforetheisola‐ 
tionintheafternoonmayafTecttheground 
andwatertemperatures，whilethevalleyof 
theSesentaVueltasfaceseast，resultingin 
ratherconstantwatertemperature 

TherainyseasongenerａｌｌｙｂｅｇｉｎｓｉｎＭａｙ 
ａｎｄｅｎｄｓｉｎOctober．Increasedwaterdis‐ 

chargewasobServedlor2monthsafterthe 
beginningoftherainyseason、Thedecrease
wasobservedalsolor2monthsafterthe 
endoftherainyseason（Figs､２ａｎｄ３)．Ｉｎ 
ｔｈｅｌａｔｅｒｈａｌｆｏｆｔｈｅｄｒｙｓｅａｓｏｎ，ｗａｔｅｒｌｅｖｅｌ 
ｗａｓｖｅｒｙｌｏｗ）withonlyaslighttrickleof 
water・

Forinvestigationofseasonalprevalence， 
aunittimecollectionwasadopted・Larvae

andpupaeattachedtosubmergedplantmat-
terwerecollectedbyforcepsforlOmm 
Thoroughsearchinｇｆｏｒｓｉｍｕｌｉｉｄｓｏｎｅａch 
substratewasmadetoavoidthebiastolarg-
erindividualsonlywhiｃｈａｒｅｅａｓｉｅｒｔｏｆｉｎｄ 
ｏｕｔａｎｄｐｉｃｋｕｐＯncecollectionwasstarted 
withasubstrate,itcontinuedtillallsimuliid 
larvaewerecompletelypickedupfromthe 
samesubstrate，thenanothersubstratewas 
taken・Samplingwascarriedoutonｃｅａ
ｍｏｎｔｈＡｔｅａｃｈｔｉｍｅ２ｓａｍｐｌｅｓｗｅｒｅtaken 

'１ 
Ⅱ」Ⅱ

REsuLTs 
「Ｉ

Thespeciesandnumberofindividualscol‐ 
lectedareshowninTableLIntotal，５ 

speciesbelongingto2generawerecollected 
lntheTzojomA,Ｓ加拠胸、(EⅧ川胸、）sp
wastllemostabundantandwasfolｌｏｗｅｄｂｙ 

ａｇ川ｏａａｊＶｚＵ７ｉｇｈｔｉα"。Ｓ伽"胸、（S加酢
Jizmz）tricor"isindescendingorder，while 
intheSesentaVueltas，Ｇｚｗｊｇﾊﾉﾉwasthe 
mostabundantfollowedbyS．（E､）ｓｐ，Ｓ・

(５１.）itlicor"i》S、（３.）肌｡脚ｊａｎｄＳ．（S､）
jo66伽．Ｇ、ｚ､）ｒｉｇＭａｎｄＳ．（E､）spwere
predominantspecies；atotalofthe2species 
occupyingmorethan9996ofthetotalspeci‐ 
menscollectedintheTzojomAand81兜in
theSesentaVueltas・

Seasonalprevalenｃｅｏｆｅａｃｈｓｐｅｃｉｅｓｉｓ 
ｓｈｏｗｎｉｎＦｉ９．３．Ｇ．ｚｗｉｇ/ztiwasabundant 
duringtheperiodfromtherainyseasonto 
thefirsthalfoftlledryseason，ｂｕｔｓｃａｒｃｅ 
ｉｎｔｈｅｌａｔｔｅｒｈａｌｆｏｆｔｈｅｄryseasonltseems 
thatthereexisteｄ３ｐｅａｋｓｉｎａｂｕｎｄａｎｃｅｌ２ 
ｏｆｔｈｅｍｉｎｔｈｅｒａｉｎｙｓｅａｓｏｎａｎｄｌｉｎｔｈｅｄｒｙ 
ｓｅａｓｏｎ・However，ａｔｔｈｅＳｅｓｅｎｔＶｕｅｌｔａｓｄｕＬ
ｉｎｇｔｈｅｒainyseasononlylbluntpeakin 
JulytoOctoberwasobserved・Allthepeaks
intheSesentaVueltasappearedlaterthan 

] 

Ｉ mberofblackflylarvaeandpupaeco11ec[ｅｑｌｴ１畠ＤＬＬｃｑ…

〕eriodoflvear，fromNovemberl977toOctoberl978
】Ｕ【
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Gigα"to`αjrzwightiVargas，MartinesandDiaz 
Sjm皿JjZmZ（S〃UliZmZ）α伽泌zCiVargasandDiaz
S加泌ＪｉＭｍ（S珈泌Ｉ〃?z）jo66j"sjVargas,Martinez
Sinz"胸、（S加泌胸、）Ｍｃｏ７"ｉｓＤｅＬｅ６ｎ
Ｓ航mJiwm（Ezusi，?〃i"、）ｓＰ．

4.8 

４．３ 

９．５ 
andDiaz 

l５ｂｌ 309 62.9 

100,0 2７ 100.02,098 2３ 2,548 Total 

＊Percentageofnumberoflarvaeandpupaetothetotalconections． 
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waterdischarge，ｗｔ：watertemperature． 

thoseintheTzojoma・Seasonalprevalence fromMaytoDecember，ｏｒｆｒｏｍｔｈｅｂｅｇｉｎ‐ 
ｏｆＳｉ．（E､）ｓｐ・ｗａｓｓｉｍｉｌａｒｔｏｔｈａｔｏｆＧｎｉｎｇｏｆｔｈｅｒａinyseasontothemonthwhen
mrjg｢ﾊﾉ/・Itwasabundantintherainyseasonthewaterdischargedecreased,２clearlydis‐andscarceinthedryseason・Therewere

tinguishablesuccessivecohortswereobserved 
２ｃｌｅａｒｐｅａｋｓｉｎｔｈｅｒａｉｎｙｓｅａｓｏｎｉｎｂｏthinbothstreams・Ｉｎｔｈｅｍｉｄｄｌｅｏｆｔｈｅｄｒｙ
ｓｔｒｅａｍｓａｎｄｌｐｅａｋｉｎｔｈｅｄｒｙｓｅａｓｏｎｉｎｔｈｅｓｅａｓｏｎ，younglarvaeofanothercOhortap-TzojomathoughitwasabsentintheSesenta 

pearedjbutthiscohortdisappearedinthe 
Vueltas、Larvaldensityofbotllspeciessud‐ｌａｔｅdryseasonbeforematuringintheSe‐
denlyincreasedatthebeginningoftllerainysentaVueltas、ThissuggeststhatGz`ﾉｧjgM
season，whenthewaterdischargewasstillhasatleast2generations,possibly3genera-
1ow．‐Otller3speciessllowsimilarPatterns，tionsperyear・TheappearanceOfyoungtllatis，afewindividualsappearedinthe larvaecorrespondedtothepeaksinthesea-
beginningoftherainyseason，andthenthesonalprevalence・Tl1efirstgeneratiOninthe
densityincreasedattlleendoftllerainyralnyseasonappearedwithoutoverlappinｇ 
season・Therelativelyhig]hdensitylevelwaswiththegenerationinthedryseasOnThismaintaineｄｉｎｔｈｅｆｉｒｓｔｈａｌｆｏｆｔｈｅｄｒｙｓｅａｓｏｎ， generationappearedearlierintl1eSesenta 
rigure4showsthesizedistributionofVueltasthanintheTzojoma,buttlleother larvalheadwidthsof０．ｚＷ垣肱ｆｏｒｅａｃｈ

ｇenerationsintheSesentaVueltasappeared 
monthinthe2streams、Duringtheperiod，ｌａｔｅｒｔｈａｎｉｎｔｈｅＴｚｏｊｏＩｍＬＩｎＳ.|(E､）ｓｐ．
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Fig.４Frequencydistributionofhead-wiｄｔｈｏｆＧｉｇ〃Ｍα鰯ｚｗｉｇＡｔｊ
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Ａ：theTzojomAStream,Ｂ：theSesentaVueltasStream,Ｐ：pupae． 

■’ 
'1．'１１ 

sentaVueltas，２generationswererecognized 
intherainyseasonThefirstgenerationap-
pearedinthebeginningoftherainyseason， 
Ｍａｙ（1979）ｏｒＪｕｎｅ（1978)．ItisnotClear 
whenthesecondoneappeared，butthein-
creaseddensityofsmalllarvaeinAugustand 
Septembersuggeststheexistenceofanotller 
generationlntlledryseason，larvaldensity 

atleast3generationscouldbedetectedin 
theTzojoma,although2consecutivegenera-
tionstendedtooverlapeachother（Fig.５)． 
Younglarvaeappearedineachofthe3 
perioCls,June,AugusttoSeptemberandDe‐ 
cembertoApriLIntlledryseason，the 
densitvwasverylow，howeverthisspecies 
appearedtopass2generations・ＩｎｔｈｅＳｅ‐
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Ｆｉ９．５Frequencydistribution 

Zi"、）ｓｐｉｎ２ｓｔｒｅａｍｓ

Ａ：theTzojomAStream,Ｂ： 

６９１２１５１８２１２４２７～Ｐ 

ｈｅａｄＣａｐＳＵｌｅ（4o1mits＝1mm） 
ofhead-widthofSimﾂﾞﾉｶﾞ"７７Z（Ｅ"伽酔

theSesentaVueltasStream，Ｐ：pupae． 

wasverylow,especiallyinJanuarytoApril， 
1979,nolarvaewerecollected 

ｂｙDavies（1966）ａｎｄPeterson（1977）in 
somecharacterssuchastllesllapesofbasi‐ 
mere,ventralplateofmale，cercusoffemale 
andheadspotsoflarvaStone（1965）stated 
thatS.（Ｅ､）a2Jre"'〃inNorthAmericaisan
unrevisedspeciescomplex、Therefore，we
treatedheretheGuatemalanspecｉｍｅｎｓａｓ 
Ｓ.（Ｅ）ｓｐ.,ｎｏｔａｓＳ.（Ｅ）αｗｅ""z、８．（Ｅ）
spiscloselyrelatedtoS．（E､）αzMmzand 
assignedasamemberoftheα"γczzm-group 

DIscussIoN 

Ｓ航"胸、(肋JmMzmz）spwastreatedby
Dalmat（1955）andVargasandDiazNajera 
(1957）ａｓＳ.（E､）αz"“、（Fries)．Butthe
Guatemalanspecimensaremorphologically 
diHerentfromS．（且）α"γ`迦mredescribed
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ThelarvaeofS．（Ｅ､）ｓｐ・appearedallyear
round,thoughthedensityoflarvaedecreased 
inthelatedryseason 
Dalmat（1955）studiedthegrowthperiod 

ofC．αqzlamarc7zsisinGuatelnala・Ｉｎｈｉｓ
ｗｏｒｋ，Ｇ、a9uanzarc7zJisrequired50-63days
forlarvaldevelopmentand5-9daysfor 
pupaldevelopmentJudginghisresultsanCl 
ourobservationthatvariouslysizedlarvae 

werealwayspresentathighdensityfrOm 
JanuarythroughSeptember(unpublished,no 
dataavailableinrest3monthsfromOctober 

toDecember)ｊＧｎ９"α、ａｒｅ"sjsmaybe
multivoltineinGuatemala．Ｇ、zwigAtiwas

bivoltmeorpossiblymultivoltineinhighland 
Guatemala、Thesesuggesttllatthespecies
ofthegenusGjga7ztocIla列intlletropicalre‐
ｇｉｏｎａｒenotunivoltine，butmultivoltine・
ＡｓｔｈｅｂｒｅｅｄｉｎｇｓｔｒｅａｍｏｆＧ．、19“mcz7c"

Jzs，onlyonestream，RioAguasAmargas， 
Zunil，Quezaltenango，hasbeenknown，in 
whichWaterdischargeisfairlyconstant，ａｐ‐ 

proximatelymorethan51iters/sec,through 
outtheyear・ｐＨｉｓｖｅｒｙｌｏｗ，being4.5．
OnlythelarvaｅｏｆＧ・a9Mznza7c"siswerecol-
lectedinthatstreamThelarvaeappeared 

successivelyallyearroundOntheotller 
hand，ｉｎｔｈｅｂｒｅｅｄｉｎｇｓｔｒｅａｍｓｏｆＧ・ｚｕγigAti，
waterdischargewasseasonallychangedln 
thelatedryseasonlarVaeofＧｚＭｇＡｔｉａｌ‐ 
mostdisappearedintheuppermostpartof 
thestreams・Ｉｔｉｓstillunknowninwhat

stageandwherethemajorityofthisspecies 
passthelatedryseason． 

ofsubgenusE"sj77MjzU"zdefinedbyDavies 
(1966)． 
Ontheverticaldistributionofimmature 

stagesofblackfliesintropicalAmerica，only 
theworkofDalmat（1955）isavailableJn 
hisstudy，hedividedthealtitudeinto7 
categories・Themajorityofindividualsof
GMgMβ・（E､）ｓｐ・ａｎｄＳ.（S､）ｔｒｉ`ｏｒ"js
werecollectedinthehighestandthesecond 
highestcategories,aboveL800mofaltitude, 
ｔｈｏｕｇｈｈｅｄｉｄｎｏｔｓｈｏｗｔｈｅｎｕｍｂｅｒｏｆｓanL 
plestakenfromeachcategory・The2streams
unClerthepresentstudybelongtothehighest 
categoryoftheDalmat,sdivision,ａｂｏｖｅ２,l00 
mofaltitude・Ｔｈｅpresentauthorscollected
these3speciesalsoinotherstreamsabove 
2,200mofaltitude・ＧｚＭｇＡｔｊａｎｄＳ.（且）
spwerefoundmainlyintheuppermostof 
thestreams，ｓｏｍｅｏｆｗｈｉｃｈｄｒｉｅｄｕｐｉｎｔｈｅ 
ｌａｔｅｒｈａｌｆｏｆｔｈｅｄｒｙseason・Nolarvaeand
pupaewerecollectedbymoreintensivesur‐ 
ｖｅｙｂｅｌｏｗＬ５００ｍ、Ｆｒｏｍthose，these3spe‐
ｃｉｅｓｃａｎｂｅｃａｌｌｅｄａｓｔｈｅｈｉｇｈｌａｎｄspecies・

Ｔｈｅｙｍａｙｂｒｅｅｄｉｎｔｈｅｓｔｒｅａｍｓａｂｏｖｅｌ,800 
mofaltitude 

DifTerenceintherelativeabundanceof 

eachspeciesbetweｅｎｔｈｅ２streamsinthe 
presentstudymightbederivedfromthedif‐ 
ferenceofwatervelocity、８．（Ｅ）spprefers
lowervelocitythanG・zu7igAti●TheSesenta
VueltasisrelativelysteeperthantheTzojomA 
andtllewatervelocityintheSesentaVueltas 
ishigherthanthatintheTzojomA、
Lifecyclesorvoltinismoｆｔｈｅｓｐｅｃｉｅｓｉｎ 

ｔｈｅｐｒｅｓｅｎｔｓｔｕｄｙｏｒtaxonomicallyrelated 
speciesareknownverylittleS.（E､）qwcum 
iscomparablewithS．（E､）ｓｐＲｕｂｚｏｗ 
（1959-1964）inEUrope,LewisandBennett 
（1973)，Ezenwa（1974）ａｎｄＢａｃｋａｎｄＨａｒ－ 
ｐｅｒ（1979）inNorthAmericareportedthe 
lifecｙｃｌｅｏｆＳ．（E､）α…""z・Fromthese
studies,itcanbesummarizedthat（１）Ｓ・
（E､）ａ２ｌｒＩｃ皿moverwintersintheeggstage，
（２）larvaeappearintllewatertemperaｔｕｒｅ 
ｒａｎｇｅｏｆｌＯｔｏ２０ｏＣｉｎｎｏｒｔｈｅｒｎｐartoftlle 
distribution,ｂｕｔ（３）thenumberofgenera-
tionsperyeａｒｖａｒｉｅｓｌｔｏ３,probablydepend-
ingonthelengthofbreedingperiodunder 
varyingenvironmentalconditions，Ｉｎｔｈｅ２ 
ｓｔｒｅａｍｓｏｆｔｈｅｐｒｅｓｅｎｔｓｔｕｄｙ,watertempera-
turevariedbetweenlOand20oCthroughout 

theyear,witlloutanymarkeddropinwinter． 
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摘要

グァテマラ共和国の高原のブユとその

個体数密度の季節変動および化性

グァテマラ共和国の高地，シエラ・マドレの標高

2,800～2,900ｍから流れ出る二つの川の最上流で，

ブユ相，幼虫と蝿の個体数密度の季節変動，およびそ

の化性を調べた．採集個体数の多い順に,ＧｊｇａｍＭａ鯨

ｚｗｊｇｈ"，Sj77z邸Jizmz（E"伽"ﾉｶﾞ"、）ｓｐ.，Ｓ航"Ｊｉｚｍｚ
(Sim"JiZmZ）ｔｒｉＣｏγ"/`’８．（８.）‘MzUZej,Ｓ・（S､）jo6‐

6伽ｉの２属５種が採集された．Ｇ､zﾋﾞﾉｧﾉ9ＭとＳ・(E,）

ｓｐは特に個体数が多く，この２種の合計はそれぞれ

の川の総採集個体数の８０％以上を占めた～採集され

た５種の個体数密度は雨季の始まりから乾季の前半ま

で高く，乾季の後半は低い←各月の幼虫の頭幅値の頻

度分布から，Ｇ､uﾉｧｶﾞg肺は雨季に２世代，乾季に１世

代，計年３世代，Ｓ・(Ｅ）ｓＰは雨季乾季共に２世代ず
つ，計年４世代経過するものと考えられる．
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