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AiDstract：ColonizingorderoftheblackflyspeciesandvoltinismofMaW-

c?zcｶﾉticzczgzzjγγeiwerestudiedinseasonalstreamsinanonchocerciasis-endemicarea 

ofGuatemalaLMayac"ejbhiaagzuiγreicolonizedfirst，ｔｈｅｎＳ航"/ｊｚＵｍｍ伽JJjczmz，

８.ｈｏｒａｃｉｏｉａｎｄＳ.｡c〃αcezmzappeared,followedbyＳｃａＪＪ伽，〃ａｎｄ８．（Ｈｅｍ－

ｃＭｈα）spp・Thecolonizingorderofthesespeciescoincidedwiththeorderofa

preferenceforstreamdischargefromsmalltolarge．〃αγαc"cjbAiaag"iγγcihad

atleastthreegenerationsinayear． 

齪

！ 

鷲 thevectorspeciesofonchocerciasisinan 
endemicareainGuatemala・Duringthe
rainyseason，manyseasonalstreamsharbor 
theimｍａｔｕｒｅｓｏｆＳ航"胸ｍｏｃＡｒｃＷ"、

Walker,themainvectorofthediseaseland 
ofS､metaJJjc"mBellardi,Ｓ,ｃａｌ〃拠れ（Dyar

andShannon）ａｎｄＳ・んoracjoiOkazawaand
Onishi，whichareallpossibleorpotential 
vectorSOkazawaandYamagata（1985） 
foundMZWc"ｅｌｂｈｉａ⑰gWrciDalmatocCur‐ 
ringprincipallyinseasonalstreaｍｓｉｎｌｔｈｅ 
ｓａｍｅａｒｅａ・Thus，theseasonalstreamsare

importantbreedingplacesaswellasperemial 
streamsforthevectorsandotherblackflies・

Butthebiologicalobservationsontheblack-
Hiesintheseasonalstreaｍｓａｒｅｓｔｉｌｌｉｎ‐ 

sufIicient・

Ｔｈｉｓpaperreportsthecolonizingolder 
ofblackHiesandvoltinismofMag"jlM 
inseasonalstreamsinanonchocerciasis 

endemicareaofGuatemala． 

INTRODUCTION 騒

Alternationofthedryandrainyseasons 
afTectsremarkablytheconditionsofstreams 
inGuatemala、Watercourse,whichmarkedly
expandsintherainyseasonandreducesin 
thedryseason，inHuencesthespeciescom‐ 
positionandpopulationdensityofblackHies・
Takaoka（1981,1982）paidspecialattention 
toseasonalstreamsasbreedingPlacesfor 
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TablelBlackHyspeciesandnumbersｏｆｔｌｌｅ 
ｉｍｍａｔｕｒｅｓｃｏｌｌｅｃｔｅｄｉｎｔｈｅＧuachipilinand 
theVerdeStreams． 

SuRvEYSTREAMsANDMETIIoDs 

Ｔｗｏｓｔｒｅａｍｓ，theGuachipilinandthe 
Verde，werechosenforthestudy・Both
streamsarelocatedtothewestoftlleactive 

volcanqPacaya，intheDepartmentofEs-
cuintla，Guatemala・SamplingstationSwere
situatedintheuppermostsectorofthetwo 
streams，wherewaterrunsonlyintherainy 
seasonandforthesubsequentlor2months・
Thealtitudesofthestationswerel,250m 

intheGuachipilinandl,400mintheVerde・
Thedistancebetweenthestationandtlle 

nearestpermanentstreamwasｌＯｍｉｎｔｌ１ｅ 
Ｇｕａｃｈｉｐｉｌｉｎａｎｄ８００ｍｉｎtlleVerde・Ｔｈｅ
ｗｉｄｔｈｓｏｆｔｈｅｓｔｒｅａｍｓｗｅｒｅｂｏｔｈｌeｓｓｔｈａｎ 

ｌｍＴｈｅｓｔｒｅａｍｂｅｄｉｓｃｏｍｐosedofbasal 
rock，stonesandmudateitherstation・The

twostreamsrunthrougllcofTeeplantations 
andforests、Thewatertemperaturewas
l8-20oCthroughoutthestudyperiod、
Foraquantitativesampling，unittime 

collectionwasmaCleonceevery2weeks 
intheGuachipilinandｏｎｃｅａｍｏｎｔｈｉｎｔｈｅ 
ＶｅｒｄefromMaytoOctober，1978．During 
ａｌＯ－ｍｉｎｐｅｒｉｏｄｌａｒＶａｅａｎｄｐｕｐａｅｏｆｂlack-
Hieswerecollectedwitllaforcepsandwere 
preservedina70妬alcoholsolutioninthe
fieldThemaximumlleadwidthsofall 

larvaecollectedweremeasuredunderthe 

micrｏｓｃｏｐｅａｔ４０×magnificationfollowing 
laboratoryidentification～ 

Ｎｕｍｂｅｒｏｆｌａｒｖａｅ 

（Pupae） 
Species 

GuachipilinVerde 

214(10） 

0 

387 

139（１） 

９ 

０ 

０ 

４８ 

７９７(11） 

403(19） 

101（２） 

４１３（４） 

３８（２） 

３２ 

５ 

１３ 

１０９ 

１，１１４(27） 

ＭａｙαC"CpAiaczg"jrrei 

SimzJJj"加ｏｃｈｒａｃｅ四ｍ

S・metaJJjczlm

S・Ao7acioj

S、caJJj`zJnz

S．ｐαγγαｉ 

ｓ．（Ｈｅａｒ肥α）ｓｐ６

Ｓ．（Ｈｅｍｉｃ"cｔｈａ）spp・

Total 

tions（Takaoka，1981,1982)． 

CCJC"如虎。〃ｏ/ｂＪａｃＭｉｅＪノ〃オノteseaso"αJ
StγCcZmS 

IntlleGuachipilin，Ｍ・czg"jγγcicolonized
soonaftertl1eappeaｒａｎｃｅｏｆｗａｔｅｒＨｏｗｉｎ 
ｌａｔｅＭａｙｔｏｅａｒｌyJune,ｔｈｅｎ８.伽ＺａＪＪｊｃ２`'〃
and８.ハ｡,MoiinlateJune,Ｓ・ｏｃｈｒａｃｅＺ`n2
inearlyJuly,followedbyS・ｃａＪＪＭ"ｍａｎｄ
Ｓ.（Ｈ肌）spp・inlateJuly（Fig.１)．Sim排
胸、００/tγace､`mappearedonJulyll，ｏｎｅ
ｍｏｎｔｈｌａｔｅｒｔｌｌａｎｊＭａｇ"iγγcjand2weeks 
laterthanS、７７zcfaJJic"ｍａｎｄＳＩ・Aoracjoj、

ＳｏｍｅｌａｒｖａｅｏｆＳ、OCAγαcc"mcollectedon

thatdatewerematuredwithblackhistoblast 

(Pupalrespiratoryorgan)．Ｂｕｔｔｈｅｌａｒｖａｅ 
ｏｆＳ・ｍＣｆａＪｊｉｃｚｍｚａｎｄＳ・ハoγαcjioiweresmall

insizeatthefirstappearanceinlateJune 
Consideringtllelarvalperiodofabout2 
weeks（Dalmat，1955)，firstlarvaeofS 
ochrac`"mmayhaveappearedinthesame 
perioｄａｓｔｈｏｓｅｏｆＳ.?γｚｃｔａＪＪｊｃｚｌｍａｎｄＳｉ､ハｏ７ａ－
ｃｉｏｉ．ThesameorderofcOlonizationin 

specieswasobservedalsointheVerde 
(Fig.２)． 

Thefirstpeakofthelarvaldensitywas 
observedinJuneforMag2lj,Ｍ,Julyfor 
Si、７７zctaJJic"ｍａｎｄＳ・ACγαｃｉｄｊ，Augustfor
S．‘α川皿ｍａｎｄＳ．（Ｈｅｍ.）ＳＰＰ.，andlate
AugustforS・ｏｃｈγace"、（ＦｉｇＭａｎｄ２)．
WaterHowintheseasonalstreamswas 

unstableattllebeginningoftllecolonization 
ofMagzzjγrei,butbecamestableatappear‐ 
ａｎｃｅｏｆＳ・ｍｃｔａＪＪｉｃｚｍｚａｎｄＳＬハOγαciojinspite

REsuLTsANDDIscussIoN 

Bmck冠γＷｃｉ６ｓａＭｒｃｍｔｉｚﾉｅａ６ｚＭα"ceiI〃
scaso7zaハノγcams

EightspeciesintheGuachipilinStream 
andfiveintheVerdeStreamwerecollected 

(Tableｌ)．TheHvespeciesintheVerde， 
８．ｍｅｆａＪＪｉｃ２ＵｍｊＭ．αgzuirγci，８．ノzoγαcjoi，Ｓ・
Ｃａ川"ｍａｎｄＳ．（Hemjc〃eｔｈａ）spp，were
collectedalsointheGuachipilinandrepre‐ 
sentedwithinthesixtopranksinabundance． 
S〃"ＪｉｚｍｚｏｃＡγαcczlm，whichwascollected

onlyintheGuachipilin,wasthefourthmost 
abunClantthere， 

Amongthesespecies，Ｍ・czg"ｊγγeihasa
particularhabitatpreferenceforseasonal 
streams（OkazawaandYamagata，1985)． 
Theotherspeciesbreedinbothperennial 
andseasonalstreamsnearthesamplingsta‐ 
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Fig、２AppearanceofblacMyimmaturesin
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dischargepreferenceoffouranthropopllilic 
species,ISI・ノzoγαcioijS､OCAγαcc"、,８．，ctnＪ〃

c〃"'anMcaJ"川intheascendingor且9r
ofdischarge・FromhisillustrationthemmL
mumdischargelevelatwhichlarvaewerｅ 
ｃｏｌｌｅｃｔｅｄｉｓａｌｍｏｓｔｔｈｅｓａｍｅｆｏｒｔｈefirst 

threespeciesabovQTheminimumdischargｅ 
ｉｓｇｒｅａｔｅｒｉｎＳ、cczJ〃zmzthanintheother
species・ThepresentstudyshowedthatS．
/ZoraCio4S・ｏＣＡｒａＣｅｚｍｚａｎｄＳ・ァＭａＪＪ伽m

begantocolonizeinthesameperiodpreceded 
byMag"ｉ７ｒｃｊａｎＣｌｆｏｌｌｏｗｅｄｂｙＳ・ｃａＪ〃Zzm．
Thesequenceoftheminimumdischarge 
levelsatwhiclldifTerentspeciesoccurred 
wassimilartothecolonizationorderobtained 

forthosespeciesintheseasonalstreams・This
suggeststhatthestreamdischargeisoneof 
theimportantfactorswhichdeterminethe 

sequentialcolonizationofblackHiｅｓｉｎＳｅａ‐ 
sonalstreams． 
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ジ
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lIONTH 

Fig、１Appearaceofblackflyimmaturesin

theGuachipilinattheonsetofrainyseason． 
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FOJ伽ｓｍｏｆＭαγαc"c汐ｈｊａａｇｚ`ｊｒｒｃｆ

ＭｚｙｑｃＭｌ)Ajaag"/γMlladatleasttllree 
generationsatthesamplingstationinlthe 
Guachipilininl978・FreqUencydistribution
oflarvalheadwidthsateachsamplingtime 

; 
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tiontothethirdastherainyseasonproceeded 

(Fig.１)．Thedensityattheregularsampling 
stationwaslowinlateAugust，whilea 
muchhigherdensitywasobservedatasmall 
gentlyinclinedcascadelocated200mup-
streamfromthesamplingstation・Ｔｈｅsub‐
terraneanpartofthestreaminterruptedthe 
surfacewaterHowbetweenthecascadeand 
thesamplingstation・Mainbreedingplaces
forM・czgzuiγγcimovedfurtherupstreamln
correspondencewiththeupstreamextenslon 
oftheseasonalstreams・ＩｎｔｈｅＶｅｒｄｅ，the
larvaldensityofM．αgzuiγγcioncedecreased 
beforetheinterruptionoftherainyseason， 
whenthestreamdischargediminishedto 
OO51iter/sec,andincreasedagainlater（Fig. 
２)．Thedecreaseinwaterdischargeintｈｅ 
ＧｕａｃｈｉｐｉｌｉｎｗａｓｎｏｔｓｏｍｕｃｈａｓｉｎｔheVerde 
duringthatperiodandthelarvaldensity 
showednoincreaselater・ThesefacItssuggest
thatM・czg"iγrcjprefersstreamsWithvery
smallstreamdischargeforoviposition、
Ｔｈｅｄａｔｅｏｆｔｈｅｆｉｒｓｔｏｃｃｕｒｅｎｃｅｏｆｗａter 

Howvariedfromyeartoyearlncorrespon‐ 
dencewiththebeginningoftherainyseason 
lnl978，ｆｏｒexample，ｗａｔｅｒＨｏｗＷｉｔｈｌａｒｇｅ 
ｌａｒｖａｅｏｆＭ．αg"iγＭｗａｓｆｏｕｎｄｏｎＭａｙ３０ 
ｉｎｔｈｅＶｅｒｄｅ,ｗｉｔｈｐｕｐａｅｏｎＪｕｎｅｌ３ｉｎｔｈｅ 
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Guachipilin，while，ｉｎ1980,streamswere 
stilldrieduponJuneｌ８ｉｎｂｏｔｈｓｙｓｔｅｍｓ 
ａｎｄｗａｔｅｒＨｏｗｗｉｔｈlarvaewasfirstobserved 
aslateasJune30intheGuachipilinUsually 
thewaterHowoccursapproximatelylmonth 
afterthefirstrainfalloftherainyseason 
ThedurationofwaterHowintheseasonal 
streamsmayafTectthenumberofgeneratｉｏｎｓ 
ｏｆＭ．αg"ｉ７Ｍｉｎａｇｉｖｅｎｙｅａｒ・
Incontrasttothefrequentoccurrence1n 

theseasonalstreamsshortlyaftertheincep‐ 
ｔｉｏｎｏｆｗａｔｅｒＨｏｗ，ｎｏｌａｒｖａｅｏｆＭ・czgzJiγγci
werefoundinthesmallperennialstreamsin 
thedryseason（OkazawaandYamagata， 
1985)．Thissuggeststhatthisspeciesgets 
throughthedryhalf-yeareitheriｎｔｈｅｅｇｇ 
ｏｒａｄｕｌｔｓｔａｇｅｂｕｔｎｏｔｉｎｔｈｅlarvalstage 
Thisspeciesappearstｏｂｅｈａｒｍｌｅｓｓｔｏｍｅｎ， 
sincenoadultfemaleswerecapturedon 
humanbaitsthroughouttheyearnearthe 
samplingstationintheGuachipilin（Taka‐ 
Oka，1981)．OtherMzγαc"eibhiaspeciesin 
Guatemalaalsobreedinseasonalstreams 

（WygodzinskyandCoscar6n,1973)．Voltin‐ 
ｉｓｍａｎｄｓｔａｇｅａｔｗｈｉｃｈｔｈｅｙｐａｓｓｔｈｅｄｒｙ 

１２５２７５４２５５７５７２５Ｐ 
（1ｍ） 

WIDTHOFHEADCAPSULE 

Fig、３Frequencydistributionofthelarvａｌ
ｈｅａｄｗｉｄｔｈｓｏｆＭａｙａｃ"ｇＰｈｊａａｇ胸reiinthe
Guachipilin． 
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ｉｓｓｈｏｗｎｉｎＦｉｇ、aThefirstgeneratlon
occurredsoonafterthebeginningofwater 
HowinlateMaytoearlyJune・Larvaewith
blackhistoblastappearedinmidJunePupae 
ofthefirstgenerationwerecollecteClinlate 
June・Smalllarvaeofthesecondgeneration
appearedinearlyJulyandpupationinlate 
July、Ｔｈｅｗａｔｅｒｌｅｖｅｌｗａｓｌｏｗｆｏｒａｂｏｕｔ
２weeksduringtheperiodofinterruption 
oftherainyseasoninmidAugust・Thethird
generationappearedinlateAugustwhen 
thewaterlevelwasstｉｌｌｌｏｗ・Noimmatures
werecollectedafterSeptember・Aboutl
monthwasnecessaryforM.αg"iγγｃｉｔｏｃｏｍ‐ 
p1eteonegeneratlon 
Larvaldensityofeachgenerationinthe 

Guachipilindecreasedfromthefirstgenera‐ 
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nomicsoflarvalandman-bitingfemalepoPula‐ 
ｔｉｏｎｓｏｆＳｉｍ"JizumAo7acjoi，anewpotential 
vectorofO〃cAocercaUoJu皿肱sinGuatemala・

ノシルノ.ＴｒｏＰ．〃``・Ｈｊﾉ9.,10：49-62．

Wygodzinsky,Ｐ・andSCoscar6n（1973)：Ａｒｅ‐
viewoftheMesoalnericanandSouthAmerican 

‐｜ 

ｂlackHiesofthetribeProsimuliini．Ｂ皿ﾉﾉ．皿"z・

MZUS・Ｍｚｊ．His#.，１５１：１３３－１９９．

Yamagata,Ｙ・（1984)：EfTectofchannelslopeand
streamdischargeonthedistributionofbla○kfly 
larvaeinGuatemala．〃"・ノ.Ｓα城．Zoo】.’'35：
293-300. 

摘要

季節的な河川でのブユの出現とＭｚｙａｃ岬/ｉｉａ
ａｇｍ'Ｍの化`性

グァテマラにおけるオンコセルカ症流行地の季節的
河川で，水が流れ始めてから，どのようなブユ種がど
のような順序で出現してくるかを観察した．またそこ

で〃.‘g"ｉ１Ｍが年に何世代を繰り返すかを調べた．
雨期に入り川に水が流れ始めると間もなくＭ・

agZUirrejが出現し，Ｓ航ZJJj"'7Ｚ７ＭａＪＪ伽、，ShOγa-
cioi,Ｓ・ＯＣＡγα…"ｚが続き，その後８.ｃａＪＪＭ"刀ｚｊＳ．

(Ｈ`伽"`ｵﾊα）spp､が現われた．出現の11原序はjllの
流量の好みの順序と一致し，少ない水量を好む種から
順に出現した．

Ⅲ.αg〃１Ｍは多化性の種で，少なくとも年３世代
をもつ．
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