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INTR．ODUCTION   

ThisstudywasundertakeLlaSPartOftheSpecialNIESResearchProgram“Studieson  
EutrophicationofLandWater”andconstitutesthefifthreportontaxonomyarldt）iology  
OfJapanese chifOnOmidmidges compiled by the■author andhiscolaborators．Inthe  
pTeCedinBpaPeTSby Sasa（1978a，b），aCCOuntSWereglVenOnthetaxonomicstatusand  
descrlPtions ofadultsandimmat11reStageSOfavery commonandimportant species，  
Tbkunagqyusurikaakamusi（Tokunaga），andonthecomparative？OrphoIogyofnine  
SPeCiesofthegenus仇ironomusinJapan，hthepresentpaper，descnptionon19speCies  
OflarvaearLd20speciesofpupaeandadultswhichwerefrequcntlyfoundinourstudy  
areas，arerePOrted．Theassociationbetyeenlarvaeandpupaeaswellaspupaeandadults  
were based mostly on specimensindlVidually rearedin thelaboratoTy．Methods for  
rearlng，PreSerVmgandmountingthespec血enswerethe占ameasreportedinthepre－  
CedhgrepoJt（NIESR・3・78）．ncgum－Cl止or出solutionw山cllwaSuSedas山emounting  

medium，WaSgenerallypreparedbydlSSOlvinggumarabic（8g），Chloralhydrate（30g），  
aceticacid（1mi），andglycerin（3ml）indistiuedwater（10ml）．Thenomenclatureused  
isalmostthesameasthatde伍nedintheprev10uSpaperSandanatomicaltermsadopted  
weremainlyfromPlnder（1978），SeeFigs．3，4，5，16，60and72．  

Ac加owJe（など椚e〃J   

IammuchindebtedtoDr．JamesE，SubletteandDr．MaryF，Sublette，EasternNew  
MexicoUniversity，WhostayedwithusinNIESdurlng3weeksilltlleSummerOf1978，  
aJldgavevaluablesuggestionsforidentificationofourmateTlals．Valuableassistancewas  
alsoprovidedbyDr．L．Brundin，Dr．E，J．Fittkau，Dr，F．Reiss，andDr．L．C，V．Pinderfor  
COllection of references necessaJY for theidentificatiorL．The specimensused forthis  
Study were collectedin colaboration with Dr．M．Yasuno，Mr．Y．Sugaya and other  
members ofthe Aquatic Ecology Section，NIES，Mr．H．Su乙uki，tnStitute ofTropical  
Medicine，NagasakiUniversity，Dr．Akiko Shirasaka，Institute of MedicalScience，  
UTLiversityofTokyo，and Dr，Y．Tabaru，SankyoCo．Ltd．SpecialthanksareduetoDr．  
Cameron W・McLeod，Visiting scientist at NIES，and Mrs．YoshlmiMcLeod，Whohave  
undertaken correction，editing and typing ofthe English draft ofthlS paper．Al1the  
figures were drawn by the author，and were setinorder with the assistance ofMiss  
Hi∫OmiKojima．   



DESCRIPTION．OF SPECIES  

（1）助相加中正蝕浄血血靴聯涙雨加（Freema叫19引）  Figs．ト4．   

ThisspecieswasdlSCO☆eredinJune1976breedingspontaneouslyininumber◆bf畠mAll  
Wまtercontainersusedforbre占dingofalgaeandzooplankton声・inanaquari血10fNIES，  
SC．OnaftercohstruCtionofthe aquarium・Malespecimenhaveneverbeenfound，anda  
tolonyisolatedfromthewi1dpopulationhasbeenmaintainedformorethan20genera－  
tjon5in500mj8a5k5肌dother5mdlcont血er5bypa∫t如月Og印e5i5・nebiologydf仙is  
COlony，tOgether withsusceptibilitytestswithvariousinsecticideshavebeenreported  
partlybyYasunoetal・（1．978），andmoredetailsaretobipublishedinasep？ratepaPer・  
WhenvariationsinthemorphologicalandbioIogicalcharacterlSticsofthecoloniesare  
takeninto consideration，tllereis no essentialdi舵rence befween血ぶ5PeCie5and  

LundstTOemhparthenogeneficaFreemanfromAustraliadescribedbyFreeman（1961）  
and Edward（1963）．Because the coloniesofthis speciesare stillmaintainedinlarge  
numbersin ourlaboratory，a number ofspecimens treated and preserved by various  

methodshavebeenexamined．Slidemountedspecimensareinbox・A－06；females（No．l－  
22），pupae（No・3l・40）andmaturelarvae（No．5ト63）．PinnedspeChnensareinBoxB・1．  
AlcohoIprevervedspecimensareinVialC・1．   

Fbmale・Smallflywithbodylengthforfreshspecimensofl．11－2・63mm（1．83土0、45  

mmin measurements of21），and winglength ofl．42－2．16mm（l．62士0．15mmin  
measurementsof21）．BodycoIorationmostlypalegreeninfreshspeclmenSandye1lowish  

browninalcohol－PreSerVed or dried specimens．Antennadarkbrown，grOundcolorof  

SCutumpalegTeenDrye1low，SCutalstripesbrown，SCutellumyellow，POStnC）tumbrown，  

halteresyeliow；1egsalmostentireJypalebrown，abdomerlpa）egreerlOrbrowTIWithfalTlt  

palebandsalongthecaudalmarglnSOfthetergites．   

Antenna（Fig．1B）6segmented（55，111，67，53，112microns）；SegmentIIwithdouble  
rows of se加；Segment51fl【o V叩血dle－511a匹d．A pajr of smaユ1co∫－ical打0月tal  
tuberclespresent．Palp（Fig．1C）4segmented（36，198，96，113microns）LEyesbare，195  
micronshighand145micronsapart．   

Pronotumreduced，andoverhungbyanteriorproJeCtionofscutum・Wingmembrane  
Sughtlybrownlundertransmittedlight，withnumerousrnCrOtrIChiaeoverah－OStthe  

wholesurface．Squamabare，Ana1lobeflat，Wingvenation・aSinTabldlaandFig．1A．  
RlandR4＋5closelysetandalmostpdral1el，■R2＋3absent，【－hshottandparal1eltothe  
前月ga裏＄；fCu蝕■beyondr－m■．   

Relative15ngthoflegs′asinT呵e2a：LRl二30．l＝50（1・364±0・065ihJlOspecimens）：  
TarsusVofal1legsareexpandedapica11y．Pulvilliabsent．Middleandhindlegsegments  
bearlongandstoutbristles；longestbristles．onmiddletibia，forexarnple，lengthsabout  
85microns，3tin1eSdiameterofsegment；thoseonhindtibiaareaboutllOmicrons，also  

3tirnesdiameteroflegsegment．Fronttibialacksterminalscaleincontrasttomiddleand  
hidtibiae：COmbscales（Fig，1D）lowandwide，uSuanyCOnnuent，OCCupyingmorethah  

halfthecircumferenceoftibia， 

． 

Fig. 1F and 1G.. 
hLPa・Bodylength3・2l－3・95mm（3・43土0・28rn，aVerageOflOgum－Chloralmounted  

exuviae）．Colorinlife，yellow・green．ThoracicresplratOryOrganSlacking・DistrlbutioTtOf  

specjaljzed叩血esandhairざOnabdomind5egmen悠jsa5わ】low5（Fig・2A・Ⅰ）二Segm帥tl   



・Withoutspinesand＄Pinules．TergiteIIwithacentralspinosearea，andanunisefialtrans・  
verse－rowOf、1arge recurvedspinesalongthe’caudalm．argln・Segment、IIIwithacentral  
splnOSeOrSPinulousarca，andapair：OfsplnegrOupSeaChcomposedofsome20long，  
Straightandshatplypointedspihes，thelongestspinebeing65microns・TergiteノIVwith  
anoval．andpigmented・Spinosearea70micronswideand45microrLSlonginthemiddle  
andneartheproxlmalmar＠n，andapalrOflateralandlongitudinalrowsoflong，Straight  
andsharplypointedspines・TergiteVwithapairofsplnOSeZOneSnearthe proximal  
margln，and a pairofspinulous zonesin the middle・Tergites VIandVIIwithalarge  
Splnulousareainthemiddle．CaudolateralscalesonabdominalsegmentVIIIaresimi1arto  
thehumanhand，bearlngnVe nnger－1ik色spinesasshowninFig・2IL 3Pairsoflateral  
hairsonsegmentsIItoiV，4pairsonsegmentsVtoVII，and5pairson・SegmentVIII；  
thoseonVtoVIIlarelongandflatswirnminghairs・Anallobeswithafhngeofnumerous  
Swimminghairs，andapairoflongswimmirlghairsoriglnatingfromthemiddle・   
Larva．Colorinlife，pink．Bodylength ofmaturelarvaein gum・Chloral．mounted  

spec血eIIS4．68・5．53mIn（5．24±0．489∫IllIl，10specillleIIS）・A▲ltenlla（Fig4F）5segmented  

（108，29，12，9，5microns），LAR（1arvalantennalratio）1・97・RlngOrgannearbaseof  
SegmentI；antennalhairabout30micronslong，arislngfromaboutmiddleofsegment7・  
Antennalblade43micronslong and O・781times aslong as the combinedlengthof  
antennalsegrnerltSlItoV・huterborn，sorganwelldeveloped，Withoutpetioleandabout  
aslongasantennalsegmentIII．Labialplate（Fig・4C）aboutlOOmicronswide，Withll  
teeth；the centraltoothis simple，highest and widest・Paralabialplates narrow and  
striated，110micronswideand25micronslong，Closelysetinthemiddleandseparated  
byadistanceofonlyabout5micronsIMandible，maXilla，1abrumandprernandibleasin  
Fig．4D，E，G．StructureofcaudalsegJ11entSaSinFig・4J・   

Discussion・This speciesisunlquein that nomale haseverbeen found，andeggs  
depositedbyvirginfemaleshatchinwateranddeve⊥OPtOPuPaeandfemalesinabout  
twoweeks・Theperiodrequiredforcornpletionofdevelopmentfromthenrstinstarlarva  
topupaaswellasthebodysizeoftheemergedadultvariesgreatlyaccordingtothelarval  
density，thetemperatureandtheamountofthefoodsupply．Forsyth（1971）describeda  
newspecies，Lundstroemiqagumefa，foraparthenogeneticcolorlyfoundinNewZealand，  
based10n differeTICeSirlbody size，1eg ratio，and body coloration cornparedwithL・  
parthenogene（icafrom AustraliadescribedbyFreeman（1961）・However，thevariations  
observed in our populations reared under various conditions apparently covered the 
range ofvariationsofthe abovetwo populations，anditisconsideredthatthepresent  
speciesis the same as that・OfFreeman，s，and that Forsyth，s speciesis probably a  
SynOnym Of L．parthef70gene（ica．The genus Lunds［roemia Kieffer，1921，has been  
COnSideredasynonymofLbrtzta町tarSuSBausebyReiss（1974）・  

Figs・5・7・   （2）乃〃γ加ざ〟∫qγα∽‘一f，Sp．mOV．  

Thisspecieshasbeen foundbreedirLgVeryabundantlyinconcretepooIsandground  
ditchesofNIES，SOOnafterthesewerecbnstruCtedin1976．Apopulationwasalsofound  
breedingspontaneouslyatthebottornofinsectcagescontainlngWaterandsoil・Immature  
StageSwereCOllectedfromthebottomsedimentsofthesecages，POOIsandditches，and  
largenumbersofadultswerecollectedwhileswarmlngirltheairorrestingongrassnear  
thebreedingplaces・MalesofapparerltlythesamespecieswerecollectedinApril1978  
while swarmlngOn the beach ofL且ke Kasumigaura，IbaraklPrefetture；andalson   



August19780rlricepaddiesinHara－mura，NaganoPrefecture・   
Maferzd［sexamined．Halotype（No．A13－51），amale，reared fromlarvaeco11ected  

fromagroundditchinNIES，22August1978；paratypeS，11malesand5fernales，reared  
fromthesamelotinAugust1978，a11mountedingum－Chloral，BoxA13・IArgenurnbers  
Ofdrypreservedadultspecimens（BoxBl），alcohol－PreSerVedlarvaeandpupaeandthose  
mountedirlgum・Cl血rdwefealsoavadablerorthlSStudy．   

Male・Sma11ny with bodylength of2・37－3．24mrn（2．75mm，aVerageOf10），and  
Winglengthofl・45－1．74mm（1．57mm，aVerageOflO）．Bodycolorationlargelyblack；  
antennalhairsdarkbrown，grOundcolorofscutumbrown，SCutalstripesshiningblack，  
SCutellumbrown，POStnOtumblack，halteresyellow，1egsentirelyblackandwithoutpale  
bands，abdominaltergitesalmosterltirelyblackthoughposterioronethirdbeingslightly  
darkerthananteriortwothirds．   

Antemtla14se辞nented，ARO．S6－1・1ユ（l．01，訓elageO†8）・Palp4segmel－ted（43，92，  
87，111microns）．Eyesbare．Frontaltubercles（Fig．6F）cylindrical，29micronslongand  
12micronsindiameter．   

Pronotum reduced and separatedin middle，OVerhung by anterior projection of  
Scutum，withoutlateralhairs・Scutum（Fig．4B）withmedianStripestouchinginthe  
middle，withabout6acrostichals arisingfrom3pairsofholescloselysetontheanterior  
andmedianline，With7－9dorsocentralsetaeoneachside，andwithoneortwosupra－alar  
SetaeOneaChside．Scutellum（Fig6B）with5Qr6setaeonatransverseline・   

Wingmembraneslightlypurpleundertransmittedlight，withoutcloudsandspots，but  
withmacrotrichiaeincellR5andceJJ肌Squamabare・Anallobehighlyreduced・WjTlg  
VenationasinFig．6AandTablelb；一．mShortandalrnostparal1eltothewingaxis；fCu  
beyondr－m．   

Legswithoutwhiterings・Relativelengthoflegsegme†ltSaSinTable2b．LRrelatively  
high，1．60－1．79（1．72，aVerageOf8）．BristlesonfronttarsusIabout55micronslong，2．9  
tmleSthediameterorthelegsegment；thoseonmiddleandhindtibiaeaswellasontarsi  
arenearJy150micronsIoIlg．Fronttibiawithasharplypointedterminalscale（Fig，6H）・  
Middleandhingtibiaewithtwoterrninalcombs（Fig．61），Whichareseparatedfromeach  
Otherandbothbearalongspur・Pulvi11iabsent．   

Hypopyglum（Fi各．5C）withashortandstoutanalpointbearingapairofridgeson  
bothsidesand40r5spinesinasinglerow．Bandson9thterglteSeParatedmedia11y，and  
rea血刀ea∫‡oba5eof肌dpoi乃LAppendagelasjllFjg．5E，devojdormicro汀IChjaeand  
bearabout5setaeontheinnermargln，20r3setaeonthedorsalsurface，and3recurved  
SetaeOnthelateralmargiJl・Appendagelasman，nOteXtendingbeyondtheiTlnermarglr1  
0fappendagel．Appendage2with12・15recurvedbristles．Appendage2a（Fig・5F）with  
aboutlOverynarrowandsharplypointedbramches．   

魚mαJe・Bodylengthユ・37－3．ユ4mm（ユ．7Sm，aVeIageOf6）．Wil鳩1engthl・45・1．79  
mm（1・60，aVerage Of6）一Coloration asin the male，almostuniformly black oTdark  
browrL   

HeadasinFig．5B．Antenna5segmehted（46，80，55，60，125microns），Withasub－  
apicalbristle48micronslong・Palp4segmented（34，63，67，113microns）・Frontal  
tubefClesconicalinshape，50microIISwideatthebaseand27micronshigh（inthemale，  
h）rLtal［uberclesarerought）ycyJindrical，aSState4before）・WingasinFig．6AandTabIe  
lb．LRl．58．l．81（1．65，aVerageOf5），F【OnttibialackirLgSharplypointedteTminalscale  
seeninthemale．Middle andhlnd tibiaewithtwoseparatedandrathernarrowcomb  
scales，bothbearlngalongspur，SameaSinthemales・Pulvilliabsent・HypopyglumaSin  
Fig，5G・Cerci（Fig・6G）arerelativelynarfOWandlong（70micronslongand75microns   



Wide）．   

nLPa・Thoracicrespiratoryorgan（FigL6J）simple，tube・1ike，about280micronslong  
and25micronsindiameter，aPicalhalfannulatedandtaperingtowardstheapex，With  
aboutlOneedle－1ikehairsarisingfrommiddleonethirdoftheshaft．   

Distributionofspines 
． 

area，aSubapicalspinoseqrea，andacaudalbandofrecurvedspinesabout15micronsIong  
andarrangedinabouttwotlanSVerSe TOWS・TergiteIIIwithapairoflongandsharply  
pointed spine groups．TerglteSTV，VandVIeachwithapairofpineapple・Shapedspine  
groups．SegmentVIIdevoidofspinesandspinules．BothtergiteandstemiteVIIIbeara  
pair ofspinulous zones．Caudolateralscales on segment VIII（Fig・6T）are roughly  
triangular，about48micronswideand40rnicrorlSlong，bearingabout20sharplypointed  
SplneSL 3PairsoflateralhairsonsegmentsIItoVl，4pairsonsegmentVII，al1shortand  
Simple，Whilethereare5pairsonsegmentVIlIwhichaIenatSwimminghairs．Ana1lobes  
Ontheterminalsegmentbearnurnerouslongswimminghairsalongthelateralmargins．   

LaTVa．Bodyl占ngth5．00－6．88mm（6．Olmm，aVerageOflO）．Colorinlife，pink．   
Antenna（Fig7G）5segmerlted（94，31，17，7，3microns），arisingfromahightubercle  

53 micronslong arLd 43 micronsin diameterこ LAR aboutl．6；antennalhair  
arlSe from aboutLthemiddle of segmentlこantennalblade shorter than segment ttこ  
Lauterbom’s organ on petioles41and36micronslong，Which arelonger than the  
COmbinedlengthofantennalsegmentsIIItoV・Labialplate（Fig．7A）77micronswide，  
Withllteeth：the centraltoothiswidest and slightly notchedonbothsides，palerin  
COlorthan rest ofteeth．Paralabialplatesnarrowandelongated，113micronswideand  
Only14micronslong，andcIoselyapproachthemidline．Mandible（Fig7E）106microns  
Iongand46micronswide．LabrumandpremandibleasinFig．7J3．Pteanalhalrtuft（Fig．  
7Ⅰ）cmPOSedof7longhairsandtwoshorthalrSarisingfromsemiglobulartubercle・  
Poster10rSeudopodswith16claws（Fig・7J）・   

Dtscusston．ThisisatypicalTbny（arsusspeciesfromconsiderationofal1themorpho．  
logicalaspectsoftheadult，Pupaandlarva．Especiallynoteworthyasamemberofthis  
genus are the presenceofmacrotrichiae on the wlngmembrane，thebaresquama，the  
Short and straight r・m，and the presence of appendagesla and2a of the male  
hypopy辞um．However，Ofa totalof9species ofthis genus recorded fromJapan by  
Tokunaga（1933，1938，1940），nOeOfthesehasthecombinationofmorphological  
Characters described here．OfspecleS reCOrded from the OrientalRegion，the present  
SPeCies resembles uralensis obtained from a hot sprlnglin Taiwan and described by  
Tokunaga（1938）fromthepointofviewofthestructureofthemalehypoygum，but  
thebothareundoubtedlydifferentspeciesirlviewofthecoloration（ura．ensLSispale  
yellow），theshapeoftheanalpointandtheappendagelofthemaleadult，thestructure  
Ofthethoracicrespiratoryorganandthecaudolateralcombsof8thabdominalsegmentof  
thepupa，andtheshapeofthecentraltoothorthelarvallabialplate，Accordingtothe  
keytoadultmalesofEuropeanTb叩（aTTuSSPeCiespreparedbyReissandFittkau（1971），  
thepresentspeciesmayberegardedasamemberoftheholoch］orusgroupbasedonthe  
StruCtureOfthemalehypopyglum；OfspeciesinthisgfOuP，itseemstobernostalliedto  
如川f（Goetかeb、IeT）inthest†uCtuIeOftheanalpointandappend呼1，b、1tb－aTIChesof  
appendage2aofhoTniarebroadandleaf・1ike・OftheBritishTbny（aTSuSSpeCiesdescribed  
andillustratedby Plnder（1978），the present species resembles togTqgariusKiefferor  
inaequalisGoetghebuer，butdiffersfromeitherofthemintheabsenceofmicrotrichlae  
Ontheanalpoint，inthenumbersofbristlesontheanalterglte，andinthestructureof   



appendagelor2a．   

Note：Apopul？tionofmalescollectedwhileswarrning？nthericepaddiesatHara・  

mura，On．thesIopeofMouhtYatsugatake，NaganoPrefecttlre，hisalonger‘1ame11a品the ti 

poftheanalpoint，SlightlyhldlerAR（1：00・1・33，Plヰi亘よve亘套eor6）；Ri如一暗 （1・78－1・93，1・85inaveragepf6），butlSre由rded蕪擁lシ1益畠thesameiSp華や中一」 i  
OthermorphoIogicalcharactersare、alrnostthesame・∴、．   

ThisspeciesisnamedinhonorofthelateProfessorYoshit6shiOyえma：th占forrnar  
di代C亡OrOrNほ5．  

（3）α一触勒珊皿Ⅷ血馴肌．（鮎叫er，1912）  Figs．8－11・   

This species was oripna11y described by．Kieffer（1912）bythe nameofTbndipes  
tailWnuS，withmaleandfemalebeingco11ectedatTainan，Taiwan；itwaspolntedoutby  

Kleffer（1916）inthekeybrgenusTbndipesofTaiwanthatthespecieswascharacterised  
bythelongandpeculiarlyshapedappendage2・鱒ShlmOtO（1977a）reportedthatthlS  
specieswascommorLlyfoundinJapanwestoftheTokaiDistrict・houeand打ashlrnOtO  
（1978）foundaironomustainanustobeacommonchironohlid占mergingfromeelponds  
inShizuokaandMiePrefectures．   

Ma［eria）s s（udEed．1JarVae Ofthis speqieswere collected bythe author and Mr．Y・  
勲baru舟om仏ebottom5ed血印foreeJ卯月dざ寧亡Yajzu，5わjzuok8伽克c加eミ0乃22  
November，1978；PuPaeandadultswererearedinthelaboratoryofNIES．Bothmale  
andfemaleadultswerecollectedalsoonthesamedateinsidethevinylhouieco．veringthe  
eelpondsat Yaizu．The speCimensexaminedwere3males and2femalesmountedin  

Bum－ChloraJtogeIher with associatedpupalandlarvalexuviae，One Pupa and51arvae  
mountedingum－Chloral（slideboxNo．A31），and10malesand6femalespreservgddry  
（specimenboxNo．B14）．   

Mate・Bodylength5・00・5・73mm（average5・38mm，5speCimens）fordrypreserva・  
tion，and5・9mm forgum．chloralmourLtedspeCimenこWinglength3．18－3・44mm（3・28  
mm，aVerageOr5）．   

Coloration：antennalhairspale yellow，Shaft yel19W；grOund color ofscutum pale  
ye1low，SCutalstripesbrownishyellow；SCutellumandbasalonethird6fpostnotumpale  

yellow，distaltwo thユrds of postnotum brown；abdominaltergites almost uniforrnly  
bro湘；】1ypOpyg川myejJowi5hbro㈹；jegse卯－ent51arge】yyelloⅣ，eXCept定rthedista】  
endoffrontfemurandtarsiVof畑1egsbeingdarkbrown・   

Antenna12segmented，AR3・68inaspecimenand3・76inanother・Palp4■segmented  
（55，92，149，183microns）．Eyesbare，eaChwithalongdムrsom占dianprp］eCtion・Frontal  
tubeJClesabsent．   

Pr9nOtumratherreducedto＼VaTdsthemiddle，nOtChedme（1iallybutnotcompIete！y  
divided，ScutumproJ？CtSforwardoverpronotum・Wingmembranewithoutmacrotrichiae，  
butwithfaintmilkycloudsonthedistalpartofcellR・M；incellCu，andbehindveipCu・  
WingvenationasinFig・8AandTablelc；R2＋3iscioselys？ttORl；fCuslightly  
beyondr－m・Squamacompletely餌nged・   

RelativelengthoflegsegmentsasinTable2c・LRoffrontlegrelativelysmal1，about  
l．2，andfronttarsusVisaboutO・27timesaslongasfronttibia・Fronttibiawitha  
roundedteminalscale（Fig・8B），andab？ut8longsubterrninal叫Stles，？aChmeasuring  
abouf170microTIS．Middleandhindtibiaewith［wofla【andwidecombscales（Fig．8C），  
eachbearlngaShortspur．HairsonfronttarsusIareal1comparativelyshortandonly2・9   



t血esaslongasthediameterofthesegment，but fronttarsiIl，TJlandIVbearlong  
beards，Whichareabout6timesthediameterofthesegments・Pulvillihlghlydeve16ped  
andlongerthantheclaws．   

Hypopyglum（Fig．9A）witha prominent analpoint（Fig．9D），Whichisbareand  
medially expanded．Dorsalappendage（Fig．9D）curved andhorn－1ike，basalone－thlrd  
expandedandsetigerous，WhiledlStaltwothlrdsbare，andbear8longbristlesalongthe  
innerrnargln・Ventralappendages（Fig・9E）extremelylongandapicauyexpandedlikea  
bulb，almostreachtipofgonostylus，andbearmorethan40brlStlesonitsexpanded  
apicalportion，Whicharealmoststraightandnot’recurved’asinmostotherC7zironomus  
SPeCies・Gonostylus（Fig．9C）stoutandbearsmorethan10subapicalbristles．   

Female・Bodylength6・6mmina1m・ChloralspeCimen，Or4・06・4・38mm（4・19m  
inavemgeof5）indrymuntedspeclmenS・Winglength3・02・3・23mm（3・11mmln  
avefageOf5）．Colorationaslnmale，butgenerallydarkcr．Antenna（Fig，8E）6segmented  
（96，164，91，104，118，190microns）；withonesubterminalsetaabout120micronslong．  
FronLaltuberclesabsent．Pronotum rather reduced，but not completely dividedinthe  
middle，OVerhTIngbyscutum・Wing（Fig・8A）withfaintcloudsasinmale；R2＋3closeto  
Rl．LRaboutl，2．Pulvi1llWelldeveloped．CerciasinFig．8D．   
nJPa．Bodylcngth7．6－7．9mminalcohoIpreservedspecirnens，Thoracicrespiratory  

OrganSdividedintonumerouswhite丘1aments，aSinotherC7zironomus．Distributionof  
SPinSandspinulesonabdominalsegments（Fig・10A）isalsoasinotherchlrOnOmid  
SpeCleS Studied byus．SegrnentIwithoutspinesandspinules．Te痩teIIwithproximal  
transverse band of smal1spines（about25micronsIong），1arge spiTlulousareain the  
middleoccupyingroughlytwothirdsofterbte，Caudalbandoflargerspnes（about35  
mチCrOnSlong）inroughly3rows，andumiserialbandoflargerecurvedsplnS（about32  
mlCrOrLSlong）alorlgCaudalmargln（Fig・10B，C）．TergiteTJTwithoutproxlmalbandof  
Spines and caudalband of recurvedlarge spines，With pairofbutternywingshaped  
Spinulous areasinmiddle，and palrOfcentral1y dividedbandofspinesarrangedin3－5  
rowsalongcaudalmargin（Fig．10D）．TerglteSIV，VandVIwithlargespinose－Spinulous  
ZOneinmiddle，andtransversebandofspinesalongcaudalmargin（Fig．10E，F）．Te噛te  
VIIandVIllwithpairoflargespinulouszones（Fig，10H）inmiddlebutwithoutspines．  
SegmentVIIIwithpairofcaudolateralscales（Fig．10J）about70micronswideand125  
micronslong，bearlnglO－14sharplypointedspines．1pairoflateralhairsonabdominal  
SegmentT，3pairsonTItoVl，4pairsonVll，and5pairsonVIlI；thoseonsegmentslto  
IVbeingshortandslmPle，WhllethoseonVtoVIIIaswe11asontheanallobesmodified  
intolongandnatswimminghairs（Fig・10I）・Anallobes bearfringeofnumerouslong  
SwimminghairsaboutO．7mrnlong，andabout20bristles（190micronslong）arlSingfrom  
innermargln．   

Larvd．Bodylength8．6－10．9mminmaturelarvaefixedinalcohol．Colorred，（though  
SOmeWhatpalefthancoexistingPbbJPedilumTZub昨rlarva）．Antenna（Fig．11C）slender，  
5segmented（82，36，22，24，7microns），LARl．09，antennalblade65micronslongand  
OnlyO・73timescombinedlengthofantennalsegmentsIItoV；Lauterborn’sorganpoor－  
1y developed．tAbialplite（Fig．11A）with13teeth；Centraltoothbeingwidest（33  
？icrons）andwithonepairofnotches；nrStPairbeingwiderthantheotherpairs，andbe・  
1ngmOre anteriorthan the centraltooth．Premandibles（Fig．8G）with5distalblades，  
amongwhichouterrnostonebeingsharplypointedandlessplgmented■Otherheadorgans  
asillustrated．CaudalpartasinFig．11F，G，H；7thabdominalsegmentwithoutcaudo・  
lateralprocesses；8thabdominalsegmentwithonepairoflongbloodgillsfromnearthe  
Caudalmargln，and being narrower．andlonger than those ofoccasionally coexisting   



Gモ岬和上e〝d如Jlarva．   

Discussion・T711SSPeCiesisunusualasamemberofthegenusChjTOnOmLESinthestrlCt  

SenSeinthattheadultlacksinthefrontaltubercles，wingswithcIoudyspots，aPPeridage  
20（themalehypopyglurnisextremelylong，aPica11yexpandedandb由rsnumerousnorl一  

ttⅠ。  
PbbJPediLumtype，andthelabialplateofthelarvahasawidemediantoothwithapairof  
no油es・地s山moto（1977a）ha≧、鵡tdtha一九eeouldnotplace舶speciesinanyOf伽  
knownsubgenusofαEroIZOmuS．  

＼  

（4）q岬仙初動椚虻血閥脚，Sp．mdv．  Figs．12－15・   

AspeciesofGb｝PtO（endLpeshasbeencollectedfromoxldationpondsofNIES，froma  
numberofareasaroundlakeKasumigauraandinTsukuba ScieIICeCity，andfromeel  
pondsin Shizuoka and NagasakiPrefectures．This speciesis apparentlyidenticalin  
morphologicalcharacteristicsoftheadultsandpupaetoGb，PtOtendipesglaucusMeigen  
OfTokunチga（1938）・1noueandHashlmOtO（1978）alsoreportedG・glaucusascomrnonly  
breedingln eelpondsinShlkokuandKyushu．Bycarefulexaminationofadults，Pupae  
andlarvae）thepr9Sent authorhasnotedthisJapaneSeSpeCiesasbeingdlStinctivefrom  
the伽ropeangお〟ぐ〟∫a∫－d丘omanyo班erpreviousjykI10WnC吊rononlj由・   

〟drer和′s srudfed．Holotype，a male，COllected fTOm an O二心dation pond ofNIES  
andrearedfrompupaon27June1977，mOuntedoncard，aCCOmPaniedbyhypopyglum  
andpupalexuviaemountedonaslide（No．A15．81）ingum－Chloral．Paratypes，7mal¢S  
and8females，mOuntedoncards（BoxB6）；7malesand5fema］es，mOUntedoL】S］idesjn  
gum－Chloral；al1collectedinTsukubaareainApriltoJune，1977；12pupalexuviaeand  
7larvae，Co11ected from oxidation pondsin NIES（BoxA15）．Specimensofadults，  
pupae a∫ldlarYae Were COllected also fromeelpondsinYaizuand Yoshida（Shizuoka  
Prefecture）andlsal1aya（NagasaklPrefecture）．   

MdLe・Bodylength7，55－8・47mm（7．94mminaverageof6）．Winglength3．78－4・54  
hm（4・23mminaverageof6），BodycoloratioIlduskyblackordarkbrown．   

Antenna12segmented，hlgh1yplumose，＾R333－3．68（3．52inaverageof6）．Palp4  
Segmented（99，243，236，308microns）．Eyesbare，withalongdorsomedialprq】eCtiorl・  
肌t九且p扇rorsm畑丘ontal亡ubercles（Fig．13玖whichareabout17miclOnS山由and12  
micronsindiameter，and24micronsdistantfromeachother．   

Pronotum reduced，dividedinmiddle and not seen丘om above（animpoTtant  
Characteristic ofthis genus）・Ground color ofscutum whitishgrey，heavily pruinosc；  
median aJldlateralstripeSdarkbrown，alsoheavi1ypruinose．Scutelhm whitishgrey・  
Postnotumdarkbrown．Halteresyellow．   

Wingmembranebarc・mi1kywhiteandsemitransparent，Sllghtlybrownbytransmitted  
light，areaarOundr・mnOtPigmented・Squamacompletelyfringed・Anallobeconspicuous・  
lyprorLOunCed・WingYenationasinFig，12AandTableld；R2十3closeitoRlthanto  
R4＋5；fCuonlyslightlybeyondr－m；r－mnOtdarkened．   

Legsalmost uniformly darkbrown，eXCept the front femora，WhlChareyellowish  
brownwithtipdarker．RelativelengthoflegsegmentsasinTable2d・Legratio132－1・41  
（1．37inavera野Of6）・Fronttibiawitharoundedterminalscale・1FronttarsusJwithout  
beard5，・Jonges亡hairbeingonlyl，7timesthediameterofthesegment・Combscaleson  
middleandhindtibiaelowbutverywide，eaChwithashortspur．FronttarsusIIabout   



1．2timeslongerthanfrorlttarSUSm・Pulvi11ihigh1ydeveloped，almostaslongasclaws．   
Abdonlinaltergites山mostuniformlydarkbrown，eXCept9thtergitebeingye11owish  

brown．TerglteS TIto VIeachwitharacket．shapedimpressionnearbase，Whichcorres－  
pondstopalmatescalesofpupa・Hypbpygium（Fig・13A）withalonganalpointapical1y  
expanded・Dorsalappendage（Fig・13C）composedofhighlysetigerousbasalportionand  
horn．1ikenudedistalportion，anEl′昨Idia・type・Ventralappendage（Fig・13B）longand  
StOut，Slightlyexpandedapica11y，andbearssome30stoutandrecurvedsetae，Gonostylus  
StOut，SlightlyconstrictednearapeX．   

Female，CoIorationasinmale，generallydarkbrown，SCutumheavilypruinose．Body  
length7．76－8■98mm（8．39mminaverageof5）・Winglength4．03－5．3lmm（4．77mmin  
averageor5）．   

Antenna（Fig．12B）7segmented（111，118，121，128，140，152，275rnicrorlS），  
SegmentSIltoV‖laskshaped，theterminalsegmentwithonesubapicalseta140mic【OnS  
long・Palp（FigL12C）4segmented（97，282，233，316microns）．FrorLtaltuberclesvery  
Small，Onlyabout7micronswideand5micronshlgh，and50micronsdistantfromeach  
other．   

Pronotum reduced towards the niddle and notvisible from above．Scutum not  
producedfoIWard，grOuTldcolorwhitishgrey andheavily pruinose，SCutalstripeSdark  
brownandalsoheavi1ypruinose・Scutellumbrown・Postnotumdarkbrown・   

Wingmembraneslightlytinteqwithbrown，CrOSSVeirL51ightlydarker・Wingvenationas  
inFig・12AandTableld；fCtlSlightlybeyondr－m．Cercus240micronslongand210  
micronswide，aSinFig．12E，Spermathecae（Fig・12D）semiglobular，about145microns  
indiamet¢ー．   

Ehpa・Bodylength8・5－9・4mm（8・96mminaveragOf5）inmalepupaand9・5・10・6  
mm（9・97mminaverageof5）infemalepupa・ThoracICreSpiratorOrganSdividedinto  
numerous whiteⅢaments．Distributions of scales，SplneS and splnules on abdomiJlal  
tergitesasshowninFig・14A・TergiteslItoVIeachwithapalrnate（？＝aCket・Shaped）  
SCale（Fig・14D．H）withfinger・1ikespinesalongposteriormarginandsoh－eSmauerSPines  
OnSurface・Lengthandwidthinmicronsofthesescalesinoneofthespecimensbeing223  
and1380ntergitell，272and1470ntergiteIIl，285and1550ntergiteIV，340and189  
0ntergiteV，and388and1890ntergiteVL ScaleonterglteVJisaboutO36timesthe  
lengthofthe segment．Tergite ttwithcentralspinoseandspindousarea，and11niserial  
Caudalbandoflargerecurvedspines（Fig・14B）・Spinesorspinulus 

． 

abdominalsegmentsIItoVI，4pairsollVIl，and usuauy5pairs（60nOne Sideirl  
SPeCimen）onVIIl；1ateralhairsonsegmentsII，IIJandIVminute，Wh11ethoseonVto  
Vlllarelong，flat swimminghairs（Fig．14A，l）．Caudolateralscales（Fig．14J）on  
SegmentVIIJnarrowandsma11，COmpOSedofsmal1spinesofvarylngnumbers（2to70n  
One Side，aCCOrdingto specimeTIS）．Anallobeswith fhngeofnurnero11Slongswimming  
hairs，butdevoidofbristlesonirlnermarglnSeeninlainanuspupa．   

La”a．Bodylength10．0－13．5mm（12．2mminave【ageOf8maturelarvaefixedin  
alcohol）．Colorinlifered．Presenceofonly one pairofrelativelyshortbloodgi11son  
abdominalsegmentv111（Fig．15F，G）iskeychafaCteristicofthisspecies・Antenna（Fig・  
15B）5segmented（133，46，31，24，9microns），丘rstsegmentl・25timescombined  
lengthofsegmentsIItoVI；ringorganaboutl／3frombaseofsegmentI；anteTlnalblade  
80micTOnSlongandO．75timeslen各thorse各mentSlltoV．bbialplate（Fi苦・15A）with  
13teeth：the centraltoothbeingwldest（41microns）andwithroundedmargin；first  
lateralpairofteethalsowithroundedmarginandwider（24microns）thansecondand   



Subsequent palrS．Paralabialplateswe11developed，fan－Shaped and striated，72microns  
Wide and23micronsIong．8thabdominalsegmentbearspalrOfstoutandshortblood  
g山sonventralsidenearcaudolateralmargins・Analgills，pOSteriorpseudopodsandpre－  
analhairtuftsasinFig．15F，G．   

Discussion．ThlSSpeCiesispresumablythesamea盲thatrecordedbyTc・コこunaga（1938，  
p・324）fromTomioka（Kyushu）bythenameorGblP（Otend如sghzucus（Meigen），Since  
allthemorphologlCalcharacteristicsofthemale，femaleandpupadescribedbyhin1are  
aJsoapplicabJetothepresentspecjes．flowever，aCCOrdingtoEdwards（1929，p．392），G，  
gtaucusisdevoidoffrontaltuberclesbuthasmoderatetoratherlongbeardsonthefront  
tarsusI，andisobviouslydifrerentfromthepresentspecies，althoughthebodycoloratiQn  
andthestruCtureOrthemalegenitaliaarequiteslmilaLEdward＄（1929）gaveakeyto8  
BritishGb，PtOEend＊esspe9ies，butthjsJapaTleSeSPeCiesdoesnotfitanyofthemsince  
theimpressionsontheabdominaltergitesIltoVIareverydistinctiYe，thefronttarsusII  
islongerthanthe fronttarsusIlI，and frontaltuberclesare present・Furtherrnore，G・  
gk7uCuSWaSregardedasasubspeciesofG．palterzs（Meigen）byGoetghebuer（1937，p．15），  
differingfromthetypesubspeciesintheabsenceoffTOntaltubercles．Thepresentspecies  
isagalrlSimilartoG．pa［tensinbodycoloration，intheratiosA．R．andL．Rリandinthe  
StruCture Ofthe malehypopyglum，but differsfrornitbytheabsenceoftarsalbeards・  
Pinder（1968）regardedG．gLaucusasasynonymofG．patlensinhiskeytoadultmalesof  
BritishChironomidae．   

nlePUPaandlarvaofthepTeSen（SpeCiesfhllsintothegT＊ekoveni－grOuPOfthesub・  
genusPhytolendjpesdefinedbyLenz（1954，p．170），aSthepupahasapalmatescaleon  
each oftheabdominalsegmentsIItoVI，Whichincreasesinsizeforincreasingsegment  
Order，andthelarvahasapalrOfshorttubesonthepre・analsegment，Amongthespecies  
describedinthetext，thepTeSentSPeCiesismostcloselyrelatedtoG．bar坤es（Staeg．）as  
thetubesarenearlyaslongastheanalgi11s，WhilethoseofG・PattenSaremuqhshorter・  
TherelativeproportionandsizeofthepalmatescalesontheabdominalsegmentsIltoVI  
Ofthisspeciesaredifferentfromthoseofthepupaeofthepreviouslyknownspecies・   

ThenumberofspeciesofthegenusGblPtO（endipeswhichhasbeenreportedis6from  
theOrientalreg10n（2fromTaiwan，2fromhdia，lfromJavaandSumatra｝andlfroT  
the PhillPPines，aCCOrding to Subletteand Sublette，1973），butthe presentspeciesIS  
apparentlydistinctfromal1thesespecies，  

（5）飽〃叫，ed地肌∫柚・0ね〃e〃ぶれSp．nOV．  Figs．16－19・   

Thisspecieswasco11ected fromOctober1977t6May1978andlaterfromaplastic  
rainwatercontaineroflmeterindiameterandlmeterdepthwhichwasplacedundera  
treebehlndabuildingoftheInstituteofMedicalScience，ShlrOkane，Minatoku，Tokyo．  
hrvaewere found attachedto the greenalgae，SpiYOgyraSp．Ptlpae and adultswere  
reafedinplastictubsirlthelaboratory．   

Ma（er由tss（udied．Holotype，amale，mOuntedonslideingum－Chloral，COllectedon27  
0ctober，1977（No・A18－51）・Paratypes，2malesand6fernales，aSSOCiat，edwithpupal  
andlarvalexuviae，mOuntedingum・Chloral（BoxA18）：2malesand8females，StuCkon  
card（BoxB2），allco11ectedduringOctoberandNovernber，1977．   

Ma（e．Sma11ny with．bodylength of2．66・2・82mm（2・76mminaverageof3）and  
血唱血朗川＝．68－1・95mm（】・80mminaverageor4）・80dyco】oratjonm由dyligh【  
brown．  
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Antenna14segInented，ARl，43・1，57（1・48inaverageof3）こ1astsegmenttapering  
towards end，tip sharply pointed，andwith3longsubterminalsetae（each about75  
rnicronslong）．Palp4segmented（53，113，116，188microIIS）．Eyesbare，eaChwithlong  
dorsomedianprq］eCtion．Vertexwith8pairsoflongsetaearrangedinsinglerow．Frontal  
tuberclesabsent．   

Thorax asin Fig・16B・Pronotumreduced，OVerhungbyconical1yproducedmeso．  
SCutum and not visible from above；1ateralprothoracicsetaeabsent．Groundcolorof  
SCu．tumyeuOW，medianandlateralscutalstripesbrownandconspicuous・Scutumwith8．  
10acrostichalsetae，about14dorsocentralsetae，and5prealarsetaeoneachside，allwell  
developed．Scutellum yellow，with8setaeinasingletransverserow，Postnotumdark  
brown・Haltereslargelyyellowandapical1ydarkbrown，   

Wing membrane with numerous macrotrichiae especial1y onits apicd and caudal  
portions・Squamawith6・8fringesetae・Ana1lobeflat・WingvenationasinFig・17Fand  
Tablele．RlandR4＋5closelysetandalmostparallel，CellRisthusverynarrow，and  
R2＋3isalmostinvisible；r・mObliqueandconspicuous；fCuslightlybeyorldr・m・   

Legsalmostuniformlybrown，withexceptionofdistalportionsoffemoraandtibiae  
whichareslightlydarker・RelativelengthoflegsegmentsasinTable2e，LRoffrontleg  
l．77・l．Bl（1．80inaverageof3），l・OngeStbristlesorLfronttarsusIabout150micronsand  
3．Otimes diameterofsegment・Tibia，tarSuSlandIlofmiddleandhindlegswithvery  
longsetae，longest one beingabout270microns and more thanlOtimesdiameterof  
Segment．Fronttibiawithashort and rounded terminalscale（Fig，16D）butwithout  
COmbscales．Middleandhindtibiaewithtwocompletelyseparatedcombscales，Ofwhich  
inneroneisunarmedandonlytheouteronebearsalongspur（Fig．16E）．Empodium  
almostaslongasclaws・Pulvillipresent，Ofmoderatesize，   

Abdomen，includinghypopydum（Fig．17A），almost uniformlydarkbrown，Ninth  
tergitesemiglobular，anteriormarginrounded，andwithabout8longbristles・Analpoint  
（Fig．17D）58micronslongandlOmicronswide，narrOW，Slenderandwithalmost  
Parallelsides，high1y chitinized and withoutmicrotrichiae on dorsalsurface・Dorsal  
appendage（Fig・17E）composedofabroad，SetigerousbasalportionbeaIing苧eVerallong  
bristles，andahorn・1ikedorsalprocessbearlngOnelongbristle．Ventralappendage（Fig．  
17B）about120rnicronslongand20micronswide，Onlyslightlyexpandedapica11y，with  
OneVerylongapicalbristle（75microns）directedcaudally，andsomelOrecurvedbristles  
Ondorsalhalf．Gonostylus（Fig，17D）narrowandslender，withlongapicalspur（22mic－  
rons）．   

Fbmate・Bodylengthl・58．2・32rrun（1・93mminaverageof6mounte¢in早um－  
Chloral）・Winglengthl・68－2・1lmm（1・91mminaverageof9）・   

Head asin Fig．16A・Antenna（Fig・16C）5segmented（67，137，92，96，161  
microns）；ShapeofsegmentsIl，11l，JVandVcharacteristicofthlSSpeCies；lastsegment．  
withtwolongsubapicalbristles（207and169microns）．Pdp4segmented（55，123，133，  
227microns）．Frorltaltuberclesabsent・Eyeswithlongdorsomedianp呵ection・   

Coloration asin the male，grOund color ofscutum yellow，SCutalstripes brown；  
SCutellumyellow；POStl10tum darkbrown；halteresye1low basal1y，aPicalknob brown・  
Scutellumwith aboutlObristlesinsingle transverse row：Pronotum reduced，Without  
lateralbristles．   

WingYenationasinFig．17FandTablele．Wingmembranewithnumerousmacro・  
trichiaeoveralmostwholesurface．RlandR4＋5closelysetandalmostpara11el，R2＋3  
absent．Squamawithonlyabout3fringesetae，RelativelengthoflegsegmentsasinTable  
2e・LRor丘ontlegl・75－1・93（1・85imaverageor4）・  
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Abdominaltergadarkbrown，withpalerbandalongcaudalmargin・Spermathecaeand  
CerCiasinFig．16F，G．   

Pupa・Bodylength3・5－3・9mm（3・68mminaverageof5，eXuviaemounte．dingurn－  
Chloral）・ThoraciceSPiratory 

， 

． 

SPチnes（Ila），SParCeSpinulousareainmiddle（IIb）・andtransverserowoflargespeCialized  
SPlneS（JIc）alongcaudalmargin・SegmentsIIIandIVwithproximalrowsofspines（I11，  
JVa），SPinulousareasinthemiddle（11りVb），andtransversespinose 

． 

addition，SegmentIVwithpairofwhirl・1ikespinulousareascaudolaterallyonventralside．  
SegmentsVandVIwithproxlmaltransverserowsofspines（Ⅴ，VIa），SpinulousareairL  
middle（V，VJJb），pairofspinulousareasondistalonethlrd（V，VIc），andpairoflateral  
Spinulous ateas on ventr血side・鮎gment Vllwith palr Orp－0Ⅹimd spinulousa！eaS・  
SegmerltVIJTwithoutspinesandspinulues，butwithpalrOfcaudolateralscales（Fig．18  
D）withsevefalapicalprocesses．lAteralhairsonabdominalsegmentsareabsentonI，a  
paiTOn11，2pairsc．nIIlandIV，3palrSonVandVT，4pairsonVIIandVITI；thoseon  
SegmentSll，lllandlVwithshortandnnebristles，wi1ilethoseonVtoV111beinglong，  
鮎Isw血mil18hair5・A∫laユユobe5玩ngedw仙about40ユong細血血甘地ーざ．   

Lan，G．Bodylength5．1ト5．47mm（5．23mminaverageof6，mOuntedingum－Chloral）．  
Antenna（Fig．19C）5segmented（60，19，15，14，6microns），nrStSegmentl・1timesas  
long as combinedlength ofsegmentsI7toV；ringorgan situated nearbase ofnrst  
Segment；antennalblade51micronslongandonlyslightlyshorterthancombinedlength  
Ofsegme爪tSIItoV；Lauterborn’sorgnVeStigiaJ・hbialplate（Fig・19A）with8palrSOf  
teeth，Centfal（First）palrandthlrdpalrarewidestandlongest，Whilesecondpairbeing  
mpchshorterandnarrower than鮎st andthlrdpairs．Paralabialplate95micronswide  
叩d40micronsIong，rOughly fan・Shaped andwith radiate striation・I＿abrum and pre・  
mandibleasinFig．19B，mandibleasinFig．19D．   

Baseofpreanalhairtuft（Fig・19G）semiglobula一， 
， 

19H）are both we11developed，COnStrictedin themiddle，165（dorsalpair）and120  
（ventralpair）micronslon・   

加亡び55わn．ThlSSpeCleSCleaTlybelon邑StO仙egen－ユもPe乃拍pe（馳m，aSithasmany  
macrotrlChiae onthe wing，the squamaisfrlnged，ther－misdistinctandoblique，Also  
tibialcombsareseparated，andorLeOfthemhasalongspurand．theotherisunarmed．ln  
themale，theantennais14segmented，thedorsalappendagesarehorn．shapedandbear  
longbIistlesandthe ventralappendagehasalongterminalbrlStle・Amongtheknown  
SPeCies ofthis BenuS，the present speciesis most closely related to P〟Odosum of  
Johannsen1932，0riginal1ycollected fromlakesin Sumatra，becausethewingveinsRl  
andR4＋5arealmostpara皿elandcIoselyapproacheachother，thewingmembraneis  
almostentirelycoveredwithrnacrotrichiae，theanalpointisslenderandofparal1elsides，  
andtheventralappendageisonlyslightlyexpandedapical1y．However，thlSSpeCiesdiffers  
fわm月〃βゐJ〟朋血tlle∫ela呵ele咄hortarsus川andlVorfhefron【1eg（川血）rter  
thanIVinnodosum），inthe value ofAR（aboutl，5inthisspeciesandlessthanlin  
nodosum），andinthebodysize（nodosumismuch5mdler，Withwinglengthofabo11tl  
mm，aCCOrdingtoTokunaga，1964）・  
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（6）Pe〃J叩ed血mんαJ〟∽fe那ブJSp．nOY・  Figs．20－22．   

t＾rgenumbersoflarvaeandpupaeofaPen［apedilumspecieswerecollectedfroma  
gTOund poolneartheshoTeOflJakeKasumiga11ra，inMayandJ11ne，1977・Adultswere  
rearedinthelaboratory，and were also collectedby sweepingthe nearbybushesand  
grasses．Themorphologicalcharactefisticsofthemalesandfemalesarecloselyrelatedto  
thosefirstdescribedbyJohannsen（1932）asPen（呼edltumconvexumfromSurnatra，and  
to those from Micronesia，describedin more detailunder the same scientificnameby  

Tokunaga（1964）；thepresentspeciesis，however，adistinctlydifferentone・   
Ma（erzalss（udied．Holotype，male，rearedinthelaboratory，8June1977，Specimen  

No．A14－01；paratyPeS，4rnales，6females，mOuntedingum．chloralonslide（BoxA14），  
4malesand4femalespinnedoncard（BoxB2）・Tenpupalexuviaeand81arvaeヮou叶  
edin即m心血l山aswellasthosepT8SelVedi†lalcohoIw即euSedalsoiofpreparlngthe  
fo1lowingdescriptiorlS．   
Male．Sma11nywithbodylengthof2・02．2・60mm（2・37mminaverageor4），and  

Winglengthofl．76－1．92rnm（1．86mminaverage of5）・CoIorationlargelyyellowish  
brown．   

Antenna14segrnented，ARl・13．1・33（1・22inaverag？Of5），tipofterminalsegment  
（Fig．20J）taperingandapicallypointed，With3subtermlnalsetae（72，51，46microns）・  
Palp4segrnented（48，106，121，210microns）・Eyesbare，withconspicuousdofSOmedian  
projection．Frontaltuberclesabsent．   

PTOttOtumhigh1yreduced，nOtVisiblefromabove，1ateralsetaeabsent・Groundcolor  
ofscutum ye1low，SCutalstripes reddish brown；aCrOStichalanddorsocentralsetae of  
SCutumWelldeveloped；with4or5prealarsetae．Scutellumyellow，With8longsetaeina  
tranSVerSerOW．Postnotumr6ddishbrown．HalteresdarkbfOWn，   

Wing membrane slightly brown，almostcompletelycoveredwithnumerousmacro－  
trichiaewithexceptionofcertainareasneartheveins・Squamawlthabout4hairs・Anal  
lobenat．RlandR4＋5closelyset，almostparal1el．R2＋3reducedandalmostconnuent  
with Rl．Costanot produced beyond end ofR4＋5；fCuslightlybeyondr－m・Wing  
VenationasinFig．21EandTablelf．   

Legs almost uniformly brown，thoughkneejoint zones（distalpartoffemurand  
PrOmixalpartoftibia）areslightlydarker・RelativelengthoflegsegmentsasinTable2f・  
TarsusIVshorterthantarsusIIIinalllegs・LRoffrontle亭1・82－1・92（1・88inavefageOf  
5）．Front tibiawithtrlangularand sharply pointedterrninalscale，andwith30r4un・  
usuauylorlgSubterminalhaifS（214，184，136microns，Fig．20H，Ⅰ）・Middleandhind  
tibiawith two separated comb scales，One Ofwhichbearsalon各SpuTWhileotheTis  
unarmed．Empodiumandpulvi11imoderatelydeveloped．   

AbdominalterglteSyellowishbrown，SlightlydarkeralongthecaudalmarglnS・Hypo－  
pygiumbrown，Fig．20A．Analpoint（Fig．20F，G）shortandbroad，Withroundedapex，  
medianfurrowdistinct．Dorsalappendages（Fig．20D，E）composedofasetigerousbasal  
poftion bearing3－6hairs，and a slender，bare apicalprocessbearingalongseta（58  
micronslong）fromnearthebase．Verltralappendage（Fig．20C）setigerou畠，Onlyslightly  
expandedapically，bearsonelongapicalsetaand4－’6recurvedsetae・Gonostylusnarrow  
andtaperiJlg，withashortapitalspur（22microns），tWOSubapicalspurs，andsome8setae  
OnmeSalsidモa－柑ngedasinFig・ヱOB．   

Fbmole．Body1engthl．84・2．10mrn（l．99mminaverageof4）・Winglength1・55－1・71  
mm（1，67mminaverageof4）．Colorationasinmale，generauyyellowishbrowrL・   

Antenna5segmented（60，108，75，82，178microns），SegmentSIItoVwithpeculiar  
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basalswellings，aSinFig・21A；terminalsegmentwithtwolongsubapicalsetae（each145  
micronslong），Palp4segmented（48，101，106，164microns），Fig，21B．   

Groundcolorofscutumye1low，SCutalstripesbrown・Scute11umye1low，with8setae  
jllt∫8月帥e応e∫OW．WingJnembranew地numerou5maC∫Ot∫jchjaeondmo5tentjre5Urfbce．  
Wingveinasinrnale，Fig・21E・RelativelengthoflegsegmentsasinTable2f．LRof  
ffOntlegl・82・1・98（1・86inaverageof4）．Fronttibiawlthtriangular，Sharplypointed  
terminalscdeand3subterminallongsetae（174，171，137microns），   

Abdominalterdtesyellowishbrown，eaChsegmentslightlypderalongcaudalmargirl．  
Cerci82micronswldeand52micronsJong7Fig・21D・Withtwospermathecae．Fig・21  
C．   

jhpa．Bodylength3・42－3．52mm（3．48rnminaverageoflOpupalexuYiaemounted  
ingum－Chloral）・Thor嘩respiratory 

． 

band，middle spinulous area，and row oflarge recurved spinesalong caudalmargln；  
SterniteIIwithlarge splnulous zone．TergltelIIwith proxlmalspinose band，middle  
SPinosearea，andcaudalbandofseveralrowsofsmallspines；St占miteIIIalsowithlafge  
SPinulouszone．Distributionofspinesand spinulesonterdteIV，VandVIalmostthe  
Same aSin teT由teIJZ．5terlliteIVwith paJrOfwhid－1ike spinulous areasnearcauda】  
margln・Stemites V and VIwith spirLulous zorle，Whichisnot whirl・1ike．SpirleSand  
SpinulesareabsentontergitesandstemitesVTIandVIll，（intheformerspeCies，prOXimal  
spinosereasarepfeSentOnSegmentvu）・3pairsoflateralswimminghairso？abdominal  
SegmentVandVI，and4pairsonVIIarldVIIJ，thesameasinformerspecies・Caudo・  
lateralscalesof8thsegmentarecloselysettothe4thswimminghair，aPicallyforkedinto  
30r4sharplypointedspurs，Fig．21G．   

Larva・Bodylength3・83－4・85mm（4，25mminaverageof8），COlororange・red．   
Antenna（Fig．22E）5segmented（63，20，15，10，10microns），LARl．13；antennal  

bladeO・85t血esa5lo刀ga5t鮎co∫一地点edlengthofsegmentsll壬OV．⊥abjalpla壬e（Fjg．22  
D）145micronswide，with8pairsofteeth，fifStandthirdpairslongerandwiderthan  
Otherteeth，andsecondpairmuchshorterandnarrowerthanthird．Paralabialplatesl13  
micronswide and67micronsIong，fan－Shaped，With radialstriations．I．abrum，Pre・  
mandibleandmaxillaasinFig・22A，B，andC・   

Chwsonanteriorpseudopodswithoutteeth，thelongestoneabout95microns，Fig・  
22F・Preanalhairtuftcomposedof2shortand7longhairs；theirbasesabout36  
micronsin diameter and25micronshigh，rather nat and not pigmented．Posterior  
pseudopods with16simple claws（Fig．22G），terminalpart beingsurroundedbya．  
SPlnulouscolhr・AnalglllsnearlyaslorlgaSPOSteriorpseudopods，bothpairconstrictedin  
middle，Fig．22H，1．   

Discussion・Amongthe known speciesof肋1apedilum，thepresentspeciesclosely  
resembles P convexumJoharlnSen，Which was origlnal1y collected from ditches and  
Sulphur sprlngSin Sumatraand bothmalesand femaleswere described byJohannsen  
（1932）．Tokuれaga（1964）reported汀Idesand良川a】esortわesme5peCiesco”ectedinthe  
PalauandPonapeIslands・Thisspeciesissin1ilartoconvexuminthatthewingisdensely  
halry，RlandR4＋5arecloselysetandalmostparallel，thefronttibialscaleistriarlgular  

andsharplypointed，theanalpointisbroadandapic由Iyrounded，andthedorsalappend－  
ageisshort，Slender，CurVedinwardsarLdtapefingandbearsalongseta．However，theLR  
ofPconvexumisgreaterthan2accordingtoJohannsen（1932），andTokunaga（1964）  
gavevaluesof2・43・2・55formalesand2・54fbrthefemale；thesenguresaremuchlarger  
than the values forrnales（1．82－l．92）andoffemales（1．82－1．98）for our specimens．  
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Therearealsodifferencesilltheshapeofthedorsalappendage，thebodysize（thisspecies  
islarger），andthebodycolor（thlSSpeCiesisdarker），relativetothedescriptionsreported  
bythe above authors・Based on the evidence，the authorconsidersthatthe present  
POPulationcollectedfromagroundpoolneartheshoreofLakeKasumlgaurawouldbe  
betterdescribedasanewspeCiesratherthantreatingitasaformofPconvexum．  

（7）Jbb｝Pedilumoc（Ogu（（atum（Tokunaga，1936）  Figs．23－26．  

This specieswas found tobebreedlngabundantlyinconcretepooIscorlStruCtedfbr  
biologicalstudiesinNIES．I．arvaewerefoundinhigl1densitiesallthroughtheyearinthe  
bottomsediment，SuChasseveralh11ndredsper20cmsquare，Manymaleswerecollected  
Whiletheywefe SWarminginthe alrat arOund sunset，and adultsofbothsexeswere  
COllectedwhilerestingonthewal1softheconcretepooIsandinnearbybushes．Colomies  
Ofapparentlythesamespecieswere foundcommonlybreedingineelponds■inShizuoka，  
NagasakiandEhirne．   

Materials studied．16malesand15femalesrearedfromlarvaecouectedfromconcrete  

POOIsinNIES，andmountedingum・Chloral，tOgetherwithassociatedlarvaland／orpupal  
exuviae（Slide Box A16）；15malesandlOfemalespinnedoncard（BoxB2）；1arvae，  
PuPae and theirexuviae，mOuntedin gum・Chloralor preservedinalcohol；al1collected  
duringJune，August，1978．   

Ma］e・Mediumsizednywithbodylengthof4．74－5・52mm（4・94mminaverageoflO）  
andwinglengthof2．52・3．53mm（2．92mminaverageoflO）．Bodycoloration，thorax  
and abdomenlargely dark brown（nearly black），halteresyellow，femora darkbrown，  
tibiaeandtarsiyellow，Wlngwithabout8faintclouds．   

Antenna14segmented，AR2．35－2．75（2．55inaverageoflO）；threesubterminalsetae  
al1very shoft，about35micronslong．Palp4segmented（51，137，135，23lmicrons）・  
Smallfrontaltuberclespresent，12micronshighand7micronswide，Withafewsubapical  
hairs（Fig・23A）・Eyesbare，withconspicuousdorsomedianprq）eCtion・   

Pronotum higllly reduced，dividedin middle and not visible from above，Without  
lateralsetae，GroundcoIorofscutumdarkbrown，SCutalstripesblack；dorsocentralsetae  
about300neaChside，arrangedin20r3rows；Prealars6tae6・80neaChside．Scutellum  
darkbrown，Withabout25setaearrangedirregularly二Postnotumblack．Halteresyellow・   

Wing membrane milky white，with fhlnt Clouds as shown■in Fig，24H；3cIouds  
betweenR4＋5andM，3betweenMandCu，1incellCu，and2posteriortoCu・Squama  
fringedwithmorethanlOhairs．Anallobemoderate，WingvenationasinFig．24Hand  
Tablelg；RlandR4十5approximateandalmostparallel；R2＋3endirLgClosertoRl  
thantoR4＋5；fCuslightlybeyondr・m；一－mdistinctandoblique・   

LegcoIoration；allfemoradarkbrown；fronttibiabrown，fronttarsusIyellow，tarSi11  
toVbrown；tibiaeandtarsiofmiddleandhindlegsallyellow．Relativelengthoflegseg・  
mentsasinTable2g・LRoffrontlegl．41－1．58（1．48inaverageoflO）．Fronttibiawith  
apically rounded scale，and twolong subterminalSetae，195and170micronslong・  
IJ）ngeSt hairs on front tarsusabout120microns and3．3times diameterofsegment．  
Middle andhindtibiaewithtwoseparatedterminalcombscales，Ofwhichonehasspur  
Whileotherisunarmed．PulYi11iwelldeYeloped，Pad－1ike，andalmostaslongasclaws・   

Abdomirlalsegments almost uniformly dark brown，eXCePt fbrnarrowpalebands  
alongcaudalmarginofterglteS．Hypopygium（Fig．23B）withanalpoht（Fig・23D）67  
micronslong，Slenderandparal1el－Sided，bare．Dorsalappendage（Fig．23E）bareexcept  
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for yety shoTt and nat basB］poltion，horT）・Jike and apjcaLEyhooked jnwaTd．VentTaJ  
appendage（Fig・23F）slightlyexpandedinmiddleonethird，Withlongcaudallydirected  
apicalseta（110longmicrorlSand・almostas・longasgonostylus）and25－30stout and  
recurvedsetae・Gonostylus（Fig・23C）ratherbTOadandshort，about1401LlicronsIong  
and77micronsindiameter，apicallypointedandwithlongapicalseta（60micronslong）  
andseveralsubapicalsetae．   

Fbmale・Bodylength3・13・4・36mm（3・74mmiTaVeraBeOflO），Winglength2・05－  
3・05mm（2・59mminaverageof13）・CoIorationas 

． 

． 

double rows of setae，COnStrictedinmiddle；SegmentSIII，lV and V nask・Shaped，  
COmpOSed ofbasalglobularportionanddistalneck；SegmentVTwiththreesubterminal  
Setae（77，72，43microns）・Palp（Fig・24A）4segmented（36，130，149，248microns）・  
Smal）frontaltubercles presept，Fig・24C）．Wingmernbranewith8clouds，aSlnmale；  
wingvenationasinFig．25Hand Tablelg・LRl・43・l・52（1・48inaverageoflO）・  
Pt11vi11ihigh1y developed，nearly aslongasempodium・Cercusand spermathecae asin  
Figs．24FandG．   

Lhpa．Bodylength5．76・6・80mm（6，17rrlminaverageoflOpupalexuviaemoutlted  
ingum－Chloral）・Thoracicrespiratoryorgan（Fig・25E）dividedinto4mainbranchesand  
如fわermユme∫OU5馳men【ou5branche5．Distributionor5pinesandspjnulesonabdolllinal  
SegmentSaSin Fig．25AandB；tergiteldevoidofbothspinesandspinules；Stemitel  
Withnumerousminutespinules・TerglteHwithproximalbarldofsmallspines（Fig．25C，  
lla），laT㌍medianspindousaIea（llb），andTOWOflaTgeTeC11rVedspines（11c）山ongthe  
Caudalmargln；SternitelIwithnumerousminutespinules．TergiteIIl，1V，VandVlwith  
PrOXlmalbarld ofsmallspines，largemedian spinulous area，andcaudalband ofsmall  
SPines，aSin Fig．25D；StefniteIlIwjthJlumeTOuS Smallspinules；SternitelV with  
PrOXimalandcaudalspinulousarea，andpalrOflateralwhirlofspinules；SterniteVwith  
SParSeSPinulesalonglateralrnargins；StemiteVIwithspinulousareaonlaterocaudalarea．  
TerglteS VIIarld Vlllwith proximalspinulousarea，butdevoidofspines；StemitesVIl  
andVIIldevoidofspirlulesandsplneS・3palrSOflateralswlmminghairsonabdominal  
SegmentSVandVI，4pairsonsegmentsVIIandVIII，andnumerousalonglateralmargin  
Oftheanallobes■CaudolateralscalesonabdominalsegmerLtVluhighlypigmented，and  
withseverallargeaTldsmallspinesalongdistalmargin，（Fig・241）・   
Larpd．Bodylength7．29．9．79mrn（8．08mminaverageoflOmaturelarvaenxedin  

5％fofmalin）．Colorinlifered．   
Antenna（Fig・26A）5segmented（77，17，22，19，5、microns），SegmentIl・2times  

COmbinedlengthofsegmentslltoV；Tingorganaboutonethirdfrombaseofsegmentl；  
antennalblade about48microrlSlong，and O．75timescombinedlengthofantennal  
SegmentSTltoV；LauteTborn’sorganattachedtobaseofsegmentslrandlII，bothbranch  
intoseveralhairswhenviewedbySEM・hbialplate（Fig・26C，D）140micronswiqe，  
with16（8pairs）teeth，Centralandthifdpairsbeinglargerthanothers，Whilesecondpair  
bcingrnuchshorterandnarrowerthancentralone・Paralabialplatefan－Shapedandstriat－  
ed，152micronswideand60micronslong．Mandible，1abrumandepipharyrlXaSinFigs．  
26B，G．Eyesseparated．Clawsonanteriorpseudopods（Fig．26E）onlyslightlyserate．  
伽anaユ厄Jr．川魚（Fjg．2（；H）coJれpOSed of7ユo丁場and2shorthajr5，thejrb且Se5emi－  
globular，27micronsin diameter and24micronshigh，nOt Chitinized norpigmented．  
AbdominalSegment VIIwithout blood gills（Fig・26T）．Analgillsshort，about150  
micfOnSlong，Posteriorpseudopodsalsoshort，WithL16simpleclaws（Fig・26F）・  
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Discussion・ThisspecieswasdescribedbyTokunチga（1936）forbothmaleandfemale  
collectedinacoastalvillageofS6tb，WakayarnaPrefecture．InoueandHashimoto（1978）  
reportedPLOC（ogut（afum・aSbeingacommonspeCiesbreedingfromeelpondsirlShizubka  
and Kyushu．The present authoT found thelaTVaein the bottom sediments of the  
COnCretepOOIsatNIESthroughoutthey占ar．AdultshavebeenPco11ectedfrequentlywhile  
SWafmirlgatduskneartheconcretepooIs，OrreStingonthewal1sofconcretepooIsduring  
thedaytlme・Largenumbersofadultsandlarvaewerecollectedalsobythepresentauthol  
fromeelpondsinShizuokaandNagasaki；theadultsaresaldtobeaseriousnuisanceto  
peOplelivlnglrLeelgrowlngareaSduringthesummefSeaSOn・   

Note・SyrLOnymy，distributionandmorphologicalstudiesbyscanningelectronmicro－  
SCOpy forthlSSpeCieswi11bereportedseparaielybySasaandSublette（inpreparation），  
WhohaverecognizedPoc10gut［atumandseveralothernamesdescribedfromtheAfrican  

andOrientalredonsassynonymsof几・b，PedihLmnub昨r（Skuse，1889）．  

（8）〟fcJ郁汎神闇抽血血馴鹿，Sp．mOY．  Figs．27，28．   

Adults ofthlSneWly reported species were reared fromlarvae collected by Dr．M．  
Yasunoandco・WOrkersofNIESfromstreamsonthenorthernslopesofMountTsukuba  
during Februa【y and March，1978，tO各ethe－with those of Orthocladius kanii，0．  
makubensis andEbkiqqerEetlayasuTZOi．InrearingtheadultchlrOnOmids，thelarvaewere  
COllectedtogetherwithstonesintherlVerbed，tranSferredtoseveralplasticjarsarldwere  
depositedinfOOmS 

． 

Whilethose oftheotherspeCiesdevelopedtoadultsonlyinthosepreserYedatlOCor  
15C．   

Matenalss（udied．Holotype，male，emergediI11aboratoryatNIESon16March1978  
fromlarvae collectedinstreamonnorthemslopesofMountTsukuba，12March1978；  
mountedingum－Chloral，SpeCimenNo・A8－01・Paratypes，5malesand2females，Same  
data，mOuntedingum－Chloral，No．8．2to8－8；2malesand8females，pinnedoncardin  
BoxNo．B12；7pupalexuvlae，mOuntedingum－Chloralorpreservedinてalcohol．  

J肋Je．Colorationalmostunifomuypaleyellowexcepteyesandtibialcombs，Which  
aTedaTkbrown，andantennalshaftswhicharebrown．Bodylength3．03－3．38mm（3．17  
mminaverageof5），winglengthl．95－2．03mm（l．98mminaverageof5）．   

Anterlna14segmented，ARl．66・1．84（1．76inaverageof4）．Palp4segmented（24，  
249，135，202microns）．FfOntaltubeTClesabsent．Eyeswithlc・ngdorsomedianam，eaCh  
270micronshigh，and77micronsapart．   

PfOr10tumhigh1y reduced，OVerhungby scutum andnotvisiblefromabove．Scutum  
yellow；SCutalstripes yeuow andalmostindistinguishable．Scutellumland postnotum  
yeuow．Halteresyellow．   

Wing almost colorless and transparent，without macrotrichiae，SPOtS and clouds．  
Squama fringed，With some9hairs．Anallobenat．VenationasiJIFig，27AandTable  
lh；R2＋3paralleltoRlandbothterminateclosetoeachothef；fCumuchbeyondトm．   

Legsalmostunifomllypaleyellow，e丈CeP！fbrtibialcombs，Whichよredarkbrown・  
RelativelengthoflegsegmentsasinTable2h・Legfatiol・84．1・90（1・87inaverageof5）・  
Tipoffronttibiawithroul－dedscale（Fig．27G）・LongesthalrSOnfronttarsusIbeirlg・94  
micronslongand3・6timesdiameterofsegment．TipofmiddleandhindtibiaeWithtwo  
SeParatedcombscales；ofwhichonehasalorlgSpurwhileotheTisunarmed（Fig，27H）・  
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mlv山i川Oderatelydeveloped．   
Coloralmostunifofmlypaleye1low．Hypopygium（Fig．27B）withanalpoint（Fig．27  

C）about40micronslong，Slenderandparallel：Sided，bareexceptforbase．Dorsalappend，  
age（Fig・27F）145micronslong，CurVedandslightlyexpandedapicauy，withonelateral  
bristleandtwo（rarelythree）innerbristles．Ventralappendage（Fig．27D）about・200  
micronslongand31micronsindiameter，apical1ynarrowedtoarathersharplypointed  
tip，With1ongapicalbristle（some95micronslongandreach farbeyondtipofgono・  
StyJus）andaboutlOstout recurvedbrlStles・Gonostylus（Fig．27E）longandslender，  
about200micronslongandmuchlongerthancoxlte，apical1ynarrowed，Withoneapical  
SetaandsixIongsetaealongtheinnermargln．   

Femate・Bodylength2，62，3．10mm（2．84mminaverageof3），Winglengthl．97・2・31  
m（2．10m∬】血av釘ageOf7）．Color且tioJla5血mde，dmos土ent如】ypa】eyellow，eXCePt  
foreyes（darkbrown），antenna（brown）andtibialcombs（darkbrown）．   

Antenna（Fig．28A）6亭egmented（65，145，101，104，67，142microns）；SegmentlI  
COmPOund；SegmentSIlIandIVnask－Shaped；SegmentV fusiform andwlthoutneck；  
SegmentVlmorethantwiceaslongassegmentV，Slender，withseveralsensorysetaeand  
onlyonesubterminalhair，beingabout200microムslong．Palp（Fig．28B）4segmented  
（ormaybe5segmentedifitsbasalprocessisregardedasasegment：48，46，171，159，  
284microns）．Frontaltuberclesabsent．Wingvenation年SinFig．27AarLdTablelh；  
R2＋3almost fused．to Rl．Relative，1engthoflegsegmentsasiflTable2h；Legratio  
l・87－2・00（1・93inaYerageOf5）・CercusandspeathecaeasinFigs・28D，E・   
hJPa．Bodylength3，95．4．95mm（4．32mmlnaVerageOf5pupalexuviaemountedin  

gum－ChloTal）．Thoracicrespiratoryorgan（Fig・28Ⅰ）sma11，dividedinto4shpletuberlike  
branChes（convictum・grOup・OfI，enZ，1954）．Distrlbution ofspines and spinules on  
abdominalterglteSaSfollows（Fig．28F）＝SegrnentIwithoutspinesandspinules；TIwith  
proxlmalbandofspinesinabout3rows（1Ia），1argespinulousarea（Ilb），Spinosearea  
（IIc），andcaudalbandoflargerpcurvedspinesarrangedinsinglerow（IId）；IllandIV  
Withproxlmalbdndofspines（inabout3rows），middlespinulousaeaOCCuPyingabout％  
oftergite，andcaudalrowofsmal1spinesarraTlgedin30r4rows；1naddition，・StemitelV  
haspairofwhirl．1ikespinulousarea（pedesspuril）nearthecaudolateralcorners：，Vand  
VIwithproxlmalbandofspines（inabout3rows），middlespinulousarea，b11tdevoidof  
Caudalrowofspines，andwithpairofcatldolateralspinulousareas；VIIandVIIIwithout  
Spines，and with pairofproxlmOlateralspinulousareas，Caudolateralscalesofsegment  
VIIl（Fjg．28H）hlghlyp卸Ientedandsharp］ypo血edapically，withabout4ex（remely  
Smallspinesalonglateralmarglnand2smallspinesalonglnnermargln，Otherwisealmost  
SmOOth．3pairsoflateralswimminghalrSOnSegmentSVandVl，4PalrSOnSegmentSVII  
andVl11，andabout30alonglateralmarglnOfanallQbes．   

Discussion，This speciesisidentified asamemberofgenusMicrote耽坤esKieffer，  
becausethe．wlngVeinR2十3isalmqstparal1elLto・Rlarldbothterrninateclosetoeach  
other，thewingmembraneisunmarked，andthep111vi11iareonlymoderatelydeveloped，  
th9ughmostothermorpholo由CalcharacteristicsarOfthe・h少pedilumtypes・Among  
theknoⅥrnSpeCiesofthisgroup，thepresentspeCiesISapparentlymostclqselyrelatedto  
C7zironom旺（ねb7Pedhm）PaT，eSCenSJohannsen，1932，Which was collected from the  
hlgh1and；ofSumatraandJava・AccordingtoihedescriptionsofmalesandfemdesチSWell  
asaEigureofthemalehypopyglumpreSentedbyJohannsenl（1932），bothspecleSaTe  
simi1arinbodycoloration，inthevaluesofLRandAR，andinthebasiestructureofthe  
male上げPOpygium・However，抽epre封ヲntSpeCie5aPparentユydiげer5什omノおpαど∽∫jnthe  

relativelengthoftheapicalbrlStlesontheventralappendages，intherelativelengthofthe  

】8   



lateralandtheinnerbristlesofdorsalappendages（al1longerinthepresentspecies），inthe  
number ofinner bristles on the dorsalappendages（one、inJ7avescens，20r3in thlS  
SPeCies），intheshapeoftheventralappendages（apicanyexpandedinJ7avescens，apically  
narrowedtoasharppointinthlSSPeCies），andintheshapeoftheapicalscaleonthefront  
tibia（pointedinJ7avescens，rOundedinthlSSpeCies）．  

（9）〟fc相加坤e∫〟′eJ肋og〃…，Sp．mOY．  Figs．29－31．   

Ma（el’ialss（udied．hrvaewerecollectedbyMr．H．Suzukifrombottomsedimentofa  
SewageditchinthehotsprlngtOWnOfUreshlnO，SagaPrefecture，tOgetherwithlarge  
numbersoflarvaeofClico（OPuSbicb7C（us（Meigen）．Amale（holotype，No．A32－01），a  
female（paratype，No．A32・02）aIldtheirassociatedpupalexuviae，andtwolarvaewere  
examined nrst as丘esh material，and werethenmountedingumLCIlloralfordetailed  
microscopicalstudy・Onemale（paratype）w鱒PreSerVeddryoncard（BoxB16）．   
Male，Bodylength3．44mm，winglengtl12．05mm．Bodycolorationmostlypale  

yellow；SCutum Pale yellow；SCutalstripes reddish ye1low；SCutellum paleyellow；  
POStnOtum brown；abdominaltergiteslto VIpalegreen，tergitesVII，VIlIandhypo－  
pyglum brown；1egsalmostuniforrnlyyellow，WiththeexceptionoffronttarsiItoV，  
whicharebrown．   

Antenna14segmented，ARl．86，■high1y plumose．Palp4segmented（60，106，125，  
195microns）・Eyeswithlorlgdorsomesalprq］eCtion．Frontaltuberclesabsent．   
Pronotumreduced，OVerhungbyscutumandnotvisiblefromabove．Wingmembrane  

unmafked・andsligh1ytintedbrownbytransmittedlight，devoidofmacrotrichiae．Squmla  
fringedwithsome8hairs．Analloberatherflat．WingvenationasinFig．29AandTable  
li；R2＋3almostfusedwithRl；r・mObliqueandconspicuous；fCuwellbeyondr・m．  
RelativelengthorlegsegmentsasinTable2i．Fronttibiawithaterminalscalesharply  
pointed（Fig．29F）．LRl．80．Longesthair6nfronttarsusIbeing2．5timesdiameterof  
Segment・Middle andhindtibiaewithtwocompletelyseparatedcombscales，widerone  
unarmedandnarroweronewithlongspur・Pulvi11imoderatelydeveloped．   

Hypopum（Fig・29H）withanalpoint（Fig・29I）34micronslong，Widestatbase  
and otherwISe almost paral1el－Sided，apical1y roundedandbareexceptforbase．Dorsal  
appendage（Fig・29J）composed ofconical，Setigerousbasalportion，and aninwardly  
directed，nakedandcurvedapicalportion（akeychaTaCterOfthisspecies）・Ventral  
appendage（Fig．29K）reachingwe11beyondtipofgonocbxite，島picallyexpanded，and  
bearsorLelongterminalseta（77micronsIong）and13recurvedsetae・Gonostylus（Fig・  
29L）longandslender（175micronsIoりgand38micronswide），apicallytapering：and  
bears one terminalseta，tWO Subterminalsetae，and somelOlongsetaealonglnner  
margin．   

Fbmale．Colorationasinmale，thoughsomewhatpaler．Bodylength2．38mm，Wlng  
leng山2．00mm．  

Antenna（Fig・29C）5segmented（60，137，94，101，239microns）；SegmentIIwith  
doublerowsofbristles，SegmentSIHandIVnask－Shaped，SegmentVincompletelydivided  
between basalbulb and elongated distalportion；withonelongsubapicalhair（166  
micronsIong）・Palp（Fig．29D）5segmented（48，55，121，135，246microns；firstseg・  
mentisincompletely dividedfrombase）．Frontaltubercleslabsent．Pronotumreduced・  
Scutumye1low，SCutalstripesbrownishyellowandlessconspicuousthaninthemale・LR  
l・79・Terminalscaleoffronttibiaroundedapically，aSinFig．29B．Abdolnenandlegs  
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yellow．CercusasinFig．29E．  
・Ehpa．Thoracicrespiratoryorgan（Fig．30A）branchedinto6tubes．Distributionof  

Spines，SpinulesandhairsonabdominaltergitesasinFig．30B；tergitelwithoutsplneS  
andspjnu）es；terglte LT（Fig．30C）withbasaltransversebandofspirleS（1Ta）arranged  
rough1yin4rows，PrOXimalspinulousarea（Tlb），distalspinulousarea（IIc），andcaudal  
uniserialbandofrelativelysrnallrecurvedspines（11d）1terglteIll（Fig．30D）arLdtergite  
lVwithspinoseandspinulousareassimilartoterglteIJ，butrecurvedspinesalongcaudal  
marglneSarelargerthanthoseontergtell（thisrelationisreversedJinmostotherspecies）；  
terglteV（Fig．30E）andtergiteVJwithbasalbandoflargespines，PrOXlmalspinulous  
area，andpalrOfdistalspinulousareas，butdevoidofcaudalbandoffeCuTVedspinesseen  
OntergitesIT，IIJandlV；tergiteVlIandVlllwithonlypaiTOfsmal1spinulousareanear  
baseofsegment；SegmentSIl，IIIandlVwith3pairsof餌Iearldshortlateralhairs，While  
（heTeare3palrSOfloL－gaTld8atswimminghairsonJateraJmarginso［segmentsVandVI，  
4palrSOnSegmentSVllandV111，andabout300nlateralmarginofanallobes；Caudo－  
1ateralscalesonsenentVIll（Fig・30F）havesharplypointedapiealspur・  
・Larva・Colorlnlife pink．Bodylength6．2mm（inmaturelarvamountedingum．  

Chloral）・Both bloodgi11s on abdominalsegnent VIJIand caudolateralprocesseson  
abdominalsegmentVllabsent・Labialplate（Fig．31A）with16teeth（8pairs）；firstand  
third palrSlongestandwidest，Whilesecondpairismuchshorterandsligl1tlynarrower・  
Paralabialplates（Fig，31A）fan－Shaped，Striated，90micronswidearld43micronsIong・  
Antenna（Fig．31C）5segmented（63，19，8，7，5microns），nrStSegmentl．56times  
COmbjnedlength ofsegmentsllto V：ringorgan about5ifrom base ofsegment T；  
antennal、blade48micronslong，andl．2tin1eSCOmbinedlengthofantennalsegmentsIl  
toV；l・auterbom’sorgarlrudimentary．Mandible（Fig・31B）with4cuttingteeth，SeCOnd  
toothbeinglargest・Labrum and premandibleasinFig．31D，maXillaFigt31E．Anal  
SegmentSaSinFig．31H．Preanalhairtu丘arlSingfromrathernatbase（41micronswide  
and14micronsIong），COmpOSed of8longhairs，and2shorthairsoneachside．Two  
PalrSOfanalgulsaresubequalinlength，about190micronsIorlgand75micronswideat  
base，COnStrictedabout2／3frombase．Posteriorpseudopodsabout260micTOnSIong，  
eachhavhg15claws．   

Disc〟SSb〝．Thjispeciesjsalso atypjca）member ofthejbb′PedihLmgrOuP，butis  
differentfromEbb，PediluminthestrictsenseandidentifiedasMicrolendipesbecausethe  
WlngVein R2＋3isalmostfusedwith Rl，the wlngmembraneisunmafked，andthe  
pulvi11iareonlymoderatelydeveloped・Accordingtoakeyto BritishspeCiesofthlS  
genuscompiledbyPlnder（1978），thepresentspeciesseemstobemostcloselyrelatedto  
Micn（end＊esni（kLes（Meigen）inviewofthestructureoftheanalpoint，gnOStylusand  
Ventral？Ppendage，but thefc，rmerdiffersfromthisandal1theotherprevlOuSlyknown  
SpeCies of this genusin the shape and struCtufe Ofthe dorsalappendage，Whichis  
Characteristicofthepresentspecies・  

（10）Or伽cねd山∫「OrJ力0ぐね血∫ノ椚〃如∂g〃∫れSp．叩Ⅴ・  Figs．32・36．  

IArgenumbersoflarvaeandpupaeofthisspecieswerecollectedfromstreamsonthe  
SlopesofMount Tsukuba，Jbaraki，duringFebruaryandMareh1978，particularlyfrom  
stationspreviouslytreatedwithalarvICide，Abate，Theadultswererearedinlaboratofies  
regulatedatlOCo－15C・   

〟d∫erねJ∫扉〟dJgd・Holotype，m血e，mO、1ntedin筈≠m・Chlo一山onaslidetogethe－W仙  
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associatedpupalskin，No・A21．01；emefged‘on24March1978・Paratypes：10males  
ITtOuntedin gum－Chloralon slides，tOgether with＝pupalorlarvalexuvlae；6females  
mountedin gum・Chloral，tOgetherwith pupalorlarvalexuviae；8malesand6females，  
StuCkoncard；al1fromthesamelocality；CO11ectedduringFebruafyandMarch，1978，and  
rearedin thelaboratory；7males and6females，mOuntedinbalsam，COllectedMarch，  
1978・tArgenumbersofspecimensofadults，1a†VaeandpupaepTeSelVeddryorinalcohoI  
Werealsoavailableforthisstudy．   

M7／e・Bodylength3・85－4・06mm（4・02mminVアrageOf5specimensrnountedin  
gum・Chloral）・Winglength2．29・2．92mm（2．63mmlnaVerageOf8specin1ertSStuCkon  
Card），Colofationalmost11nifomlyblack．   

Antenna14segmented；ARl．46・l・71（1．62inaverageof5specimens）；1astsegment  
notexpandedapically（Fig・33B）．Palp4segmented（60，120，101，157microns）．Eyes  
Widelyseparated，bare・Vertexwith6bristles，eaChabout65micronslong・   

Pronotum，SCutum，SCutellum and postnotum entirelyblackandslightlシpruinose．  
P（OnOtumWith5palrSOflateralsetae．Scutalstripeshardlydistinguishablefromground  
COIor・Acrostichalsetaeshort（about20microns）anddecumbent，arrangedalorlgmidline  
Ofscutum to nearitsanteriormargin．Dorsocentralsetae80r9innumber，about45  
micronslong，arisingfromhrgepaleholes．Scutellumwithabout14setaeinauniserial  
transverserow（Figs．32C，D）．   

Wingmembrane slightlybrownby transmittedlight，SmOOthand devoid ofrnacro－  
trlChiaeandmicrotrichiaerecognlSableunderlowpowerillumination・SquamacompleteL  
ly frlnged・Anallobeconspicuous．WingvenationasinFig・32AalldTablelj；R2十3  
endingaboutmidwaybetweenRlandR4＋5；CostanotproducedbeyondendofR4十5；  
fCuonnearlysamelevelasr・m；Cu2almoststraight；AnreachingfarbeyondfCu．   

Legsegmentsalmostuniformlyblack・LengthofeachsegmentasinTable2j・LRO．80  
forfrontleg，0・57inmiddle，andO．60irlhindleg．LongesthairsorlfTOnttarSuSIabout  
2・9timesdiameterofsegment．FronttarsusIV aboutl・5timeslengthoffronttarsus  
One terminalspuron■front tibia（48micronslong），tWOOnmiddle tibia（17and12  
mlCrOnS），tWOOnmiddletarsusl（29and27micfOnS），tWOOnmiddletarsus11（27and22  
m！CrOnS），tWOOnhindtibia（63and27microns），tWOOnhindtarsusI（29and24  
mlCrOnS），andtwoonhirldtarsusII（24and22microns）．Hindtibiawithcombcomposed  
Ofsome13spines．PairofclawsoIltipofeachlegaresubequalinlength，tipbeingdivld・  
edintoseveralforks，andwithtwobasalhairs．Pulvi11iabsent．Empodiumveryshort．   

Abdominaltergitesarealmostuniformlyblack，andbearnuerOuSlongbristles（Fig・  
32B）・HypopygiumasinFig．33E；analpoint（Fig．33C）conlCalandsharplypointed  
apica11y，basaltwo thirdsthickly coveredwith microtrichiaeandbearsome20bristles  
alonglateralmarglnS，While distalone thlrdisbare．Gonocoxite（Figs．33F，G）with  
doubleinnerlobes，dorsalonebroadandrounded，butventralonebeingrough1yconical．  
Gonostyleconcavemediallyandtruncateapical1y，bearsonestrongapicalspuTandtwo  
Sm仙accessoryspurs．   

Ftmak．Bodylength3．06－4，06mm（3．70mmin average of5）．WinglerLgth2，66・  
3．44mm（2．95inaverageof6）．Colorationalrnostentirelyblack，aSinmale（darkerin  
genera＝hanfemaleofO．yugashimaensis，andevenhalteresareentirelyblack）．   

Antenma（Fig．34A）6馳gmented（36，10l，46，51，58，149micIOnS）．Palp（Fi各・341！）  
4segmented（53，113，116，200microns）．Eyeswidelyseparated，bare，   

Thoraxalmostentirelyblack．Scutumblackandslightlyshlning，SCutalstripeshardly  
distinguishable from other scutalregions，Scutellum and postnotum black・Wing  
membraneslightlybrownbytransmittedlight・WingverlationasiTITableljandFig・  
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32A．bgsdsoa】mo5ful】jfoJmlyblack．Re】at雨】engtbof】egsegme雨SaSj∫一丁ab】e2j．  
Clawssimple，aPica皿ypointed（Fig．34E；nOtapicauyspatulateandforkedasinthe  
male）．   

Abdominaltergitesarealsoalmostuniformlyblack．Withtwospermathecae（Fig．34  
C），bothalmostglobulal，about80microrlSindiameter．Cercilongandearlike，aSinFig．  
34D．   

Ehpa・Body4・2－5・3mmlong・Thoracicrespiratoryorgan（Fig．34F）tubelike，aPically  
POinted，and with sparse spinulesonapicaltwothlrds（spinulesmuchfewerthaninO．  
yugashimaensis）；lengthofthoracicrespiratoryorganVariable，fromO．18toO38mm，aS  
infouowingtable．  

Table3．  

FrequencydistributionofthenumberofpupaeofOrthocLadiusmakaben   
accordlngtOthelengthofthethoracicrespiratoryorgan（23specimensmeasured）・   

bngth（mm）0．180．220．260．270．300．310．320．330．340．350・360・370・38  

Frequency  l1 2 2 11 2 1 3 1 4 2 2  

Distributionofspinosandspinulousareasonabdominalse一entS（Fig・35A）is  
CharacteristicofthisspecleS，SegrnentIhasneitherspinosenorsplnulousareas，andwith  
5pairsofshort setae on theterglte．SegmentlIwith3palrSOftergalsetae，3palrSOf  
Sternalsetae，2palrSOflateralsetae；terglteIIwithlargeproximalspinulousarea，Smal1  
SPinosearea 

． 

towardsheadandarrangedinto30r4irregularrows；StemiteIIwithonelargespinulous  
area．SegmentI11with5palrSOftergalsetae，3palrSOfsternalsetae，and3palrSOflateral  
Setae；terglteIIIwith1atero・prOXlmalspinulousafeaandlargemedio・distalspinosearea，  
COntiguouswitheachother；StemitelIIwithlargespinulousarea．SegmentsIV，VarLdVI  
Similarto segmentIIIin arrangementsofsetaeandsplnOSeareaS，eXCePtthatstermites  
beartwo palrSOfspinoseareasalongcaudalmargins．StemitesVIIandVIIlasweuas  
te∫giteざVlland VI〃eacllWjth spirlU】ous a∫ea but witわout splne5irlCaudalzones・  
Teminalsegment（Figs・34G，H）hasroximalspinulousaea・ 

， 

StrOng terminalbristlesofaboutO．23mminlength：basesofterminalbristlesbeing  
devoidofspecializedspinessuchasinpupaofO．yugashimaen   

Larva．Colorinlifegeneral1ymilkywhite．．Anterlna（Fig・36B）5segmented（48，10，  
9，7，5microns），LARl．6；ringorBanataboutl／5frombaseoffirstsegment；buter－  
bom’sorganonthethlrdsegmentsm山IerthaninO．kanii．IAbialplate（Fig．36A）with  
13teeth，Centraltoothbeingwidest andlongest，Mandible，rnaXllla，Premandible and  
labrumasin Figs．36C，D，E，F．Clawsonanteriorpseudopods（Fig，36’G）sin1ilarin  
serrationtoO，yugaShbnensisandcombteethareshorteringeneralthaninO，kanii．Pre・  
analhairtuftcomposedof6longhalrSarLdtwoshorthairs；theirbasesaresmall，Semi・  
globular，22micronswideand17micronslong，andalmostcolorless・Posteriorpseudo・  
podswith16cIaws，WhichareyelloworbrownandpalerthanthoseorO・kaniL   

Discussion，InthesystemproposedbyEdwards（1929），adultsofthepresentspecies  
keys．outtogroupCofthesubgenusOrthocLadius，aSthewingsareslightlytingedbrown  
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bytransmittedlight，COStaisnotproduced；R4十5endingslightlybeyondtipofCul；An  
reachingfarbeyondfCu；r－mandfCualmostonthesarnelevel；Cu2almoststraight，  
SquamaWithcornpletefringe，pulvi11iabsent，andempodiumshortespeciallyinthemale．   

Accordingtothesystern ofclassificationproposedbyBrundin（1956），thepresent  
SPeCiesbelongstothesubgenusOrthochldius（s．str．）ofthegenusOrthoch7dius（s．l．），aS  
theacrostichalsetaearenotreducedandbeglnfromneartheanteriormarglnOfmeso・  
notum，thelateralpronotalsetaearealsonotreduced，thelastantennalsegmentofthe  
maleisnotapicallyswollen，tarSuSIofthefrontlegisdevoidoftarsalbeards，thesetae  
On the scutellum are not scatteredbuttheirbasesare situatedon auniserialtransverse  

line（Fig・32D），andtheanalpointisnaTrOWlytriangularandapicallysharplypointed・  
Ontheotherhand，allstagesofthisspecleSStruCtural1yresemblethoseofO・yuguShima－  
ensis・Whichisdescribedalsoasanewspeciesinthepresentpaper・However，inthemale，  
theantennalratioisaboutl．6inthlSSPeCiesand2．5－2．9inthelatter，andthestructures  

Ofthe analpoint，the style，andthebasalprocessesofthecoxitearecharacteristicfor  

eachspecies■Thehalteresareentirelyblack■inthisspecies，butareye1lowinthedistal  
portionof O・yugaShimaensis・1nthepupa，thethoracicrespiratoryorganofthisspecies  
hasmuchfewerspinules，andisdevoidofthecharacteristicspinesseenontheanallobes  
nearthebasesoftheapicalbristlesofO．yugashimaensis．  

（11）仇眈血励可伽血沈繭吋川卵油1〃e〝Jれsp．nov．  Figs．37－39．  

l・arVaeandpupaeofthisspecieswerecouected，bothinlargenumbers，fromriverbeds  
Ofthe Kanogawa RIVer，ShizuokaPrefecture，FebruaryandMay，1978，aJldtheIimori  
River，NagasakiPrefecture，Apri11978・Adultswererearedinlaboratoriesregulatedat  
lOCor15C・Thisspeciesseemstobeacomrnonchironomidbreedinginshal1owand  
ratherpolluted riversandstreamsinJapan，andwerefoundinbothlocalitiestogether  
WithlarvaeandpupaeofC77iTOnOmuSyOShimatsui，aCOmmOnSPeCiesfoundinsewage  
StreamSinJapan．   

Ma（eTidls studied・Holotype：male，reared fromlaIVa COllected at Yugashima，  
ShizuokaPrefecture，13February1978，rnOuntedingum・ChloralonslideNo・＾26・01・  
Paratypes＝ 4malesand2femalesmountedingum－Chloraltogetherwithassociatedpupal  
exuviae（BoxA26）；14malesandllfemale亭，rearedindividuauyfromlarvaorpupa，  
StuCkoncard（BoxB14），andtheirpupalorlarvalexuviaemountedingum－Chloral；all  
COllectedfromriverbedoftheKanogawa，Yugashima，ShizuokaPrefecture・lnaddition，3  
malesand4females，mOuntedingum・Chloral，rearedfromlarvaeorpupaecollectedat  
hmori，NagasakiPrefecture，3April，1978（BoxA25）and2malesand7females，Same  
data，StuCkoncard（BoxB14）werealsostudied．   

Male・Bodylength3・3・4・1mm（3・79mminaverageof4）・Winglength2・60－2・76mm，  
Or2・68mminaverageof5speclmenSCOllectedatYugashlma，and2・82and3・17mmin2  
SPeCimens collected atIimori（these values are smaller than4・4．2mmlong ofO．  
glabゆennis described by Tokunaga，1965，from Kyoto）．Coloration almost entirely  
black．   

Antenna14segrnented，aPicallynotexpandled（Fig・37C），highlypruinose，antennal  
hairbrown；AR2・2l・2・62（2，35irLaVerageOf5）．Palp4segmenteq（67，135，137，？00  
microns）．Eyesbare．   

LateralviewofthoraxasinFig・37B・Pror10tumWelldeveloped，with5palrSOflateral  
Setae・Ground color ofscutumblack；SCutalstripesblack andslightly pruinose．Acro・  
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StichalsetaeonasinglefOW・Shortanddecumbent，arisefromneartheant印Ormarginof  
SCutum・Dorsocentralsetaewelldeveloped，arise fromlarge palepunctures・Scutellum  
dark biown，with about12long setae situated on transverseline．Postnotumblack．  
Halteresbasal1ydarkbrown，apicallyswollenandye1low．   

WinもrneInbranebare，SlightlybrownbytrarlSmittedlight．Squamacompletelyfrirlged．  
WingvenationasinFig・37AandTablelk・R2＋3endingaboutmidwaybetweenRl  
andR4＋5；fCuunderr・m；Cu2almoststralght，Slightlybentneartip；Anextendingfar  
beyondfCu．   

Legsalmost umiformly darkbrown．RelativelengthoflegsegmentsasinTable2k．  
LRO・77forfrontleg，0・55formiddleleg，andO．57forhindleg．BR（beardratio）is2．6  
for丘ontfemur，1．6forfrorlttibia，and2．1forfronttarsusI．TerminalspursareorleOn  
fronttibia（75microns），tWOOnmiddletibia（39and31microns），tWOOnhindtarsusI，  
andone onhindtarsusIl（30microns）．Hindtibiabearsaterminalcombcomposedof  
SOme12spurs（Fig・38F）・Al11egswithpairofclawswhichareapicallyforkeqinto  
SeVeralcombs（Fig・38E），anemPOdium，butpulvi11iareabsent．   

Abdomirlaltergitesarealmostuniformlyblack，andbearnumerouslongbristles（about  
700nabdominalterglteIl，eaChmeasuringabout190microns，aSinFig．37D）．Hypo－  
PyglTm（Fig・38A）withanalpoint（Fig・38B）whichisapicallysharplypointed，deYOid  
OfmlCrOtrichiaeexceptforbasalportion，andbearsabout8bristlesonbothlateralsides．  
Doubleinderlobes on gonocoxite・Dorsa1lobe being rather narrow and prominent，  
devoid ofmicrotrichiae except for distalre辞Onandalonglnnermargln，andbears8  
relativelyshortbrlStlesarrangedasinFig・38D；Ventrallobesituatedalmostonsame  
level，rOughlyrectarlgularincontourandbroaderthandorsallobe，Pruinoseespecial1yon  
itsventralsurface，andbearsabout15longbristlesalonginnermaTgin（Fig．38D）．Gono・  
Stylus（Fig・38C）is simple，apicalIytrunCated，bearsapicalspine andtwo subapical  
SPurS，but devoid of conspICuOuSinner swellings asseenin someotherOr（hocLadius  
males．   

Fbmale・Bodylengthabout2・25mm．Colorationalmostuniformlyblackasinmale．   
Antenna（Fig，37E）6segmented（65，87，4l，43，43，183microns），third，fourthand  

fifthsegmerltSrOugh1yoval．Palpus（Fig．37F）4segmented，（65，123，128，217microns）．  
EyeswideJyseparatedandbare．   

Ground color ofscutum black and shining，SCutalstripeS blackand pruir10Se，arld  
hardlydistinguishable；medianstripesonlynarrowlyseparatedinmiddle．Shoulderparts  
Of scutum51ightly yellowish．Both scutellum and postnotum black．Haltereslargely  
yellowexceptforbasalportion．   

Wing2・8－3・OmrnlongandO．9－1．Ommwide．Wingmembranemi1kywhiteandtinted  
With brown when、壷wed by transmittedlight，devoid of macrotrichiae．Sq11ama  
COmpletely fringed，with about15hairs．Wingvenation’asinFig．37AandTablelk．  
R2＋3separatedfromR4＋5andterminateoncostamidwaybetweenendsofRland  
R4＋5；r－mObliqueandconspicuous；fCuunderI・m；Cu2slightlybentnearend；An  
extendsfarbeyondfCu．   

Legsalmostuniformlydarkbrown・LengthoflegsegmentsasinTable2k・Append－  
agesareasdescrlbedfbrma】e．   

Abdorninaltergitesalmostuniformlyblack・Thereare2spefmathecae，Subequalinsize  
aLldrough1yoval，■shapedaboutO・094mmlongandO・067mmwide，Fig．37G．Cercus  
VeryWideandshort，aSinFig・37H・   

nJPa．Body about4．6mmlong・Thoracicrespiratoryorgan（Fig・38G）aboutO．34  
mmlongandO・06mmwide，COnicalshapebutelongated（tubQ－1ikebuttaperingtowards  
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tip）andwithpointedappex，withnumerbusfinespinulesonentiresurface．Distribufion  
Ofspinesand spinuleson abdominalsegmentsis similartothatofO．makGbensis；Seg－  
mentlsIItoVIeachwithalargespinoseareaoccupylngmorethantwothlrdsoftergiteこ  
tergiteIIhasaboutlOOlafgeandprominentspinesoflength35micronsarrangedin30r  
4rowsalofLgCaudalmargln；Spinulesonotherabdominalsegmentsbeingmuch5maller  
andinconspicuous（14miFrOnSinlengthforlongestlones）・TerglteSVllandVIIIwith  
Only extremely sma山splnules，hardly discemible underlow power maかification．  
AbdominalsegmentVlllbears4pairsofbristlesalonglateralmargins，withonesituated  
OnCaudolateralcornerbeingrelativelylongandstout，about130micronsinlength，While  
rema血ng3pair？ 

． 

longandO．23mmll・ide，andbeannBthreestoutapicalbristles，SubequalinlerLgthabout  
O・28mm．Swimming paddles bearseveralsma11，Sharply pointed spinesnearbasesof  
apicalbristles（Fig．38け   

Larva、Bodylengthabout6・6mminmat11relaTVae・BodycoIQrgenerauymilkywhite，  
headcapsuleye1low（palerthaninO．kanii）．Hooksonposteriorpseudopodsbrown（also  
palerthaninO．たム〃Jf）．   

Antenna（Fig．39C）5segmented，rOughly60，12，5，5，5rnicronsIong：tOtallength  
about87microns；firstsegmentabbut2．3timescombinedlengthoffemainirlgSegmentS  
Ofantenna；distance betweenringorganandbasebeingl／6oftotallengthofsegment・  
tAbrum，epipharynx，PTemandible，mandibleandrnaxlllaasinFigs・39B，D，E・bbial  
plate（Fig，39Å）with13teeth，Centraltoothrourlded，andabouttwiceaswideasfirst  
palrOrlateralteeth．   

Clawsonanteriorseudopods（Fig・39F）consistrough1yofthfeetyPeSこSmallclaws  
Whichare12to221111CrOnSin1engthsmallestonebeingsimple，butlargeroneswithone  
toseveraldeep，COmb・1iketeeth；medium－Sizeclaws，Whichare24・46micronsinlength，  
andwithaboutlOdeep，COmb・liketeeth；andlongclaws，Whichare85to90micronsin  

lengthandwithabouttenshortsaw．1iketeethalongconcavemar伊nneartip．   
AnalpartofmaturelarvaasinFig・391・Preanalhairtuft（Fig・39H）eachcomposed  

Of6long，StOut and pigmentedhalrS，and two shorthairs，arisingfromasemiglobular  
base・Posteriorpseudopodswith16simpleclaws（Fig・39G）・Whichareyellowishbron  
in color．Analgills short，Subequalinlength and aboutl／3thelength clfposterlOf  
pseudopods，POSteriorpairbeingapicallymorepointedandnarrowerthananteriorpair．   

βfざCu5ざわn・nisspeciesbein各desc†ib¢dhモーeisp10bablythesameasthatrepoltedby  
Tokunaga（1965）fromariverinnorthernKyotoandnamedOr（hocLadiusghzbrlPenis  
（Goetghebuer，1921）．HoweYer，Whenthepresent5peCiesiscornparedwiththedescrlP－  
tinn ofO．ghzbr如nf7is based on type materialsbyPinderandCranston（1976），the  
forrnerdiffeTS丘omthelatterintheabsenceoflongbeardsonthefronttarsi，andinthe  
Shapeoftheanallobeofthewingwhichispoorlydeveloped．Ihndin（1956）createda  
new subgenuswithin the genus Orthocladius for O．consorbinus（Holgren）and O．  
gbbr＊ennEs（Goetgl1ebuer）on account ofthe presence ofthe beards and the well  
developedanallobe′・However，thepTeSentSpeCiesisatypicalOrthoeLadEuscveninthe  
SenSeOrBrundin（1956）．   

This speciesis cIosely related to O．makabensis，butisconsideredhere adistinct  
SPeCiesduetothecharacteristicspointedintheprevioustext．  
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（12）α加地dfu∫「仇or伽c加Mノね壷（Toku血ga，1939）  Figs．40－43．  

I．argenumbersoflarvaewerefound，tOgetherwiththoseofO．makabensis，OnStOneS  
instreamsatMt．TsukubainFebruaryandMarch，1978，aftertreatmentofthestreams  
W）山itlSeCticide・Thelaryae．were alsofound，thoughinlessdensitythan thoseofO，  
yzJgaShimaensis，in the riverbed ofthe Kanogawa RIVer，Shizuoka Prefecture，iLIMay，  

1978．ThemorphologicalcharacterlSticsoftheadults，pupaeandlarvaeofthesematerlals  
agreed qulteWellwiththedescriptionofSpaniotoma（Or（hocladEus）kaniiofTokunaga  
（1939，1964）co11ectedfromKyotoandNiigata，Thisspeciesseernstobecommonduring  
thewiJ】tef10SPrl喝］nrelatlyelycleanstreamsofJapan，  

JtおJeJおbstudied．6malesand6females，reaTedfromlarvaeco11ectedinMarch，1978，  

ffOmmOuntalnStreamSOfTsukuba，andmountedinbalsam；6malesand6females，Same  
data，mOuntedingum．chloral；8malesand14females，Samedata，StuCkoncard：Pupal  
andlarvalexuviaeassociatedwiththeadults，Samedata．hrgenumbersofadults，puPae  
ar）dlaTVaepreSerVedinalcohoIwerealsoavailableforthisstudy．   

Male・Bodylength2・86・4・17rTm（3・67mmin 
． 

tlnlformlydarkbrown，eXCePtbrhalteres，beinglargelyyellow・   
Antenna14segmented，apicallynotexpanded（Fig・41A）；ARl・41・1・47（1・44in  

averageof6），Palp4segmented（84，142，123，183microns）．Eyeswidelyseparated，bare・   
Thorax asin Figs．40F，G．Pronotum we11developed，withseverallateralbrlStles・  

Grou爪dco】ororscuhlmdarkb∫OWn，ざCUta15tnpeざ5出れiJlgblack．Scut¢加mdark♭rown．  
Postnotumblack・Acrostichalsetaeofscutumlacklng・Dorsocentralsetaeγeudevcloped，  
about80neitherside，eaChabout130micronslongandoriglnatefromlargepaleholeof  
diameterabout17micIOnS．Scute11umwlthabout16bristlesirregularlyscattered・   

Wing membrane devoid ofmacrotrichiae，andslightlybrownby transmittedlight・  
軸uamafriJlgedwithnumeroushairs．Anallobeprominent・WingvenationasinTablelk  
andFig・40A・R2＋3distinctlyseparatedfromRlandR4十5，andterminateoncosta  
aboutmidwaybetweenendsofthetwoveins．CostaslightlyextendsbeyondendofR  
4＋5；r．mObliqueandconspicuous；fCualmostsamelevelasr・m；Cu2almoststraight；An  
reach伽beyondf℃u．   

Legsegmentsalmostunlfomllyblack．RelativelengthoflegsegmentsasinTable2k・  
LRO．75－0．78（0．77inaverageof6），LongestbrlStlesontarsusIbeingabout2．9ti爪eS  
diameterofsegment・Oneterminalspineon丘onttibia（67microns・Fig・41B），tWOn  
middle tibiaI（29and27microns，Fig．41C），tWOOnmiddletarsusl（24and22mlC－  
rons），tWO On middle tarsusIl（22and20microns），tWO Onhind tibia（63and24  
microns，Fig・41D），tWOOnhlndtarsusI（31anq23microns），andtwoonhindtarsusIl  
（26and24micTOnS），lilnd tlbiabears，besidesthe two terminalspurs，terminalcomb  
ComPOSedofabout12simpleandsharplypointedspines（Fig・41D）・Alllegswithpai－Of  
Clawswhichareapical1yforkedandbasal1ybearafewhairs，andanempodium，butpul－  
vdliareabsent．   

AbdominalterglteS almost uniformly black，and bear numerous hairsirregularly  
scatteredasshownin Fig．42G．Hypopygiumasin Fig・41G，Analpoint（Fig．41J）  
about60micronslong，apica11yrounded（notsharplypointed礼SinsubgenusOr［hochzdius  
in strict sense），bears short bristlesalonglateralmarginsbut devoid ofmicrotrichlae  
exceptforbasalportion．Gonocoxltewithdoubleinnerlobes（Figs，41H，［）・Gonostylus  
Withprominentterminalspur，tWOSubterminalaccessoryspurs，andsubterminalswelling，  
asshowninFig．41K．  
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Female・Bodylerrgth2・53・3・07mm（2・88mminaverageof5）・Winglength2・19・2・97  
mm（2．47mminaverageoflO）・Incontrasttocolorofmalewhichisalmostuniformly  
black，fbmaleofthisspeciesisyeuowishingroundcolorofscutum，andscutalstripesare  
darkbrownandwe11denned．   

Antenna（Fig．40B）6segmented（72，80，51，50，43，48，137microns）．Palp（Fig．  
40C）4segmented（70，123，121，205microns）．Eyeswldelyseparatedandbare．   

Groundcolorofscutumyellow，ScutalstripeSdarkbrown，medianstripesconnuentin  
themiddle，Scutellumyellowishbrown．Postnotumdarkbrown．Halteresyellow，   

Wingmembrane slightly brownby tranSmittedlight，devoid ofmacrotrichiae．Ana1  
lobe prominet，Squama fringed．Wing venation asin Fig．40Aand Tablelk・   

Legsegmentsalmostentirelydarkbrown，thoughtrochantersandbasesoffernoraare  
palerincoIor．RelativelengthoflegsegmentsasinTable2k．Clawsaresimpleandnot  
apical1yforkedasinmale，Pulvnllabsent．CercusandsperrnathecaeasinFig．40DandE・   
hJPa．Bodylength2．86－3．54mm（3．13mminaverageof8）infemalepupae，and  

3．07・3．7Omm（3，4Omminaverageof8）inmalepupae，allmeasuredwithpupalexuviae  
mountedin gum－Chloral）・Thoracicrespiratoryporgan（Fig・42A）roughlyoval，48－63  
mCrOnSlong（54・OmicfOnSinaverageoflO）anq22－29micronsindiameter（24・6  
mlCrOnSinaverageoflO）．   

Distribution ofspinesandspinulesonabdominalseynents（Fig・42B）asfollows＝  
tergitesIandIIaswellasstemiteIwithoutsplneSandsplnules；StemitesIltoVIIwith  
basalspinulous area，Whichislargestin stemitelIand graduallydecreasein numeral  
Order；ter由teIIIwithsmallbasalspinulousareabutdevoidofspines；terglteSIVtoVIII  
withbasalspinulousarea，andcaudalbandofsharplypointedspinesasshowninFig・42  
C；StemiteVIIIandlXdevoidofspinesandsplnules，butter由teIXhasbasalspinulous  
area；terminalsegment（Figs．42E，F）composedofpairofshortlaterallobeseachbearing  
twosmallbristles，andpairofgenitalsheaths，Whichareconspicuouslylongerinmale  
（350rnicrbns）thaninfemale（145microns）；2parsoflateralhalrSinsegmentsIlto V，  
threepairsiSegmentSVIandVTI，andtwopalrSlnSegmentVIll（cf・mOStOtherspeCies  
havefourpalrSOflateralhairsonsegmentVIIl）；a11lateralhalrSareSin1pleandshort・   

Pupaeofthisspeciesareunusualinthatthereisnocaudalbandofspinesonabdomi－  
nalterglteSIlandlIl，nOneOflateralhairsismodi丘edintoflatandlongswimminghairs，  
and that pair of swimming paddles bearingthree stout bristles seenin most other  
Orthocladinespeciesisabsent．   

Larva，Maturelarvaeare4．6・4．9mminlength（4．72rnminaverageoflO）・Body  
milky whlte．Head dark brown（darker thanin O．makabensis）L Hookson posterior  
pseudopodsdarkbrown（alsodarkerthaninO．makubef7Sis），   

HeadasinFig・43A・Antenna（Fig・43A）5segmented（46・14】7，5，5micモOnS，Fig・  
43H），fifStSegmentaboutl．5timescombinedlengthofremaining4segments；rlngOrgan  
Situated at aboutl／6from base offirst segment；Lauterborn’s organ，Orthe hyaline  
swellingcoveringthirdsegment，isalmostglobular，about4timesaswideasdiameterof  
thirdantennalsegment（ShapeofthisorganischaracteristlCOfthisspecies）・I・abrum，  
epipharyncx，premandibleandmaxlllaasin Fig．43B－E．Mandible（Fig・43G）with5  
Cuttingteeth，andwithtwosha1lowincisionson the convexmargin・Labiumwith13  
teeth，Centraltoothbeingwldest，abouttwiceaswideasfirstlateralpairandwithflator  
Slightlyconcaveedge；SeCOndpairiswiderthanother 

． 

hooksbeingcomb－1ikeandwithseveralverylongteeth．   
Bases・Ofpreanalhair tuft are semiglobular，andnotpigmented（inO・makabensis  
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bas？Sarepigmentedandthickenedespecial1yalonginneredge），andbeartwominute  
setaeabout10micfOnSinlength（in0，makabensisthese占etaeareabout50microns  
lorlg）・Preanalhairtu丘composed of6longsetae，Analgi11ssubequalinlength，Short  
（dorsalpalraboutO・10mmlongandventralpairaboutO・09mmlong），andnearlyconical  
in5ha匹・Po5ter血p錐udopod5We“developed，aboufO・30mmlong，andbear16higlJy  
pigmentedclaws．   

Discussion・This specieswasreportedfirstbyTokunaga（1939）asanewspeciesby  
the scientinc name of5banio［oma（Orthoch7dius）kanLi，from torrentialstreamsinthe  

subtlrbs・OfKyoto，Tokunaga（1964）gaveadditionalaccountsonthemorphologyand  
biology．ofthisspeCiesfoundinNagaoka，NjjgataPrefeclure・TbeptesentauthoThas  
COueCtedlargenumbersoflarvaefrornstreamsontheslopesofMountTsukubato％ether  
With those ofLOr［hocLadius makabeilSis，Eukiqueriella yasunoiand Micro（ehdOes  
tsukubaensEs・hrvae ofthlS SpeCieswere found alsoon stonesin theriverbed ofthe  
KanogawaRiver，andseemtobewidelydistributedinthetorrentialstreamsofJapan．   

AccordingtotheclassincationproposedbyBrundin（1956），thepresentspeciesseems  
tobelongtbthesubgenusnJOr（hoclddius，Sincebristlesonthescutellumareirregularly  
SCatteTedandnotlinearlyarranged，andtheanalpointisnarroweratbase，1esstapered，  
andapical1ymoreroundedthaninsubgenusOilhoc］adiuss．str，Inthepupa，theshapeof  
thethoracicrespiratoryorgansandthestructureofthearLalsegmentischaracteristicof  
thlS SpeCies．LarvaofthlSSpeCiescanbedifferentiated fromthoseofO．makabensisby  

the size ofhuterborn’sorganontheantenna（widerinkanii）andbytheshapeofthe  
Clah，SOntheanteriorpseudopods（moredeeplyserrateinkanii）．  

（13）乃ecけOCねd加αq〟〟加仙∫，Sp．nOV，  Figs．傘l・47．   

Largenumbersoflarvaeandpupaeofthisspecieswerefoundinthebottomsediments  
Ofconcrete pooIsconstructedinNIES forthestudyoffreshwaterbiology，duringthe  
winterseasonof1977・1978，AdultswerealsofourldonandaroundthepooIsduringthe  
Winterseason．   

肋JenqkshLdzbd．flolotype：a male，COJlected ort5December1977，rnOuntedin  
gum・Chloral（slideNo・A13－51）．Paratypes＝17malesand5females，mOuntedingurn・  
Chloral（slideBoxA13）；11malesandlOfemales，StuCkoncard（specimenboxB20）・  
Pupalandlarvalexuviie，mOVntedingum・Chloraltogetherwithassociatedadults，Were  
alsoavailableforthisstudy・Otherspecimensofadults，PuPaeandlarvaewerepreserved  
i月山coho】；適coユユecteddu血gDecembe∫1夕77・Marcll】978．   

Male・Bodylength3・66－5・00mm（4・22mminaverageof14），Winglength2．29－3．23  
mm（2・79mminaverageoflO）．Groundcolorofthoraxyeuow，SCutalstripesbrown，  
abdomelldaIkbIOWn．   

Antenna14segmented；ARl．70．2・08（1・88inavefageOflO）；terminalpartoflast  
SegrnentnOteXpanded（Fig・45G）．Palp4seBmented（84，154，】52，200mjcrons）．Eyes  
bare，darkbrown，andwidelyseparated・Vertexwithabout8palrSOfbristlesonasingle  
row，theinnermOStpalrreaChingtonearthemidline．   

Thorax asinFigs．44E，F・Pronotumwelldeveloped，withabout71ateralsetaeon  
eachside・Groundcolorormesonotumyellow，withscutalvltteae，POSterioranepisteト  
numandsternopleuritebeingbrown．Acrostichalscutalsetaeabsent．Dorsocentralsetae  
welldeYeloped，about70neaChside，arisingfromlargepaledepressions．Prealarsetae5  
0neaChside．Scute11umyellow，with4to8setaeinatransverseiow．Halteresyellow．  
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Postnotumdarkbrowrt．   

Winglengthvery varlable，meaSurlng from2・3to3・3mm・Squamafnngedwith  
numeroushairs・Anallobewell≦developed，Caudomedia11yproduced・Wingmembrane  
almostuniformlysemitransparent，Slightlybrownbytransmittedlight，devoidofmacro・  
trichlae．WingvenationasinFig，44AandTablelm；R2＋3separatedbothfromRl  
andR4＋5；terminatesoncostaslightlyclosertoendofRlthantoendofR4＋5；Costa  
proddcedbeyondendofR4＋5；fCudistalofr・m；Cu2almoststraightexceptforthe  
extremetip．   

Legs almost uniformly ye1low or ye11owish brown，without pale or dark bands・  
RelativelengthoflegsegmentsasirlTable2m・Inthetypespechen，LRisO・77for  
frontleg，0・50formiddle，andO，61forhindleg，OrLeterminalspuronfronttibia（87  
micr？nSintypespecimen，Fig・45C），One 

． 

twoorLmiddletarsusI（41and39microns），tWOOnmiddletarsusll（41and34microns），  
One（nottwo）onhindtibia（82microns），tWOOnhindtarsusI（43and41microns），and  
twoonhindtarsusII（43and39microns），1naddition，hindtibiabearsabout50sharply  
pointedspinesindistalportion，andaterminalcombcornposedofabout20spines（Fig，  
45E）．Fronttarsiwithoutlongbeards，BR2．l．TarsusVnormal，nOtdorso－Ventrally  
flattened．Alllegswith pairofclaws（apicallyforkedintoseveralspinesanddevoidof  
basa‖lairs），longempodium，andpalrOflarg？，padlikepulvi11i（Fig・45F）・   

AbdominalterglteSarealmostuniformlydarkbrownanddevoidofpalebands，bear  
numeroushalrSirregularlydistributedal1over（Fig，44F），HypopygiumasinFig．45H．  
Analpoint（Fig．45J）narrowand apical1yrounded，devoidofbothmacroandmicro－  
trichiaeexceptbase・Gonocoxitewithbroadandalmostrectangularinnerlobe（Fig．451）．  
Gonostylus（Fig，45K）Chinese spoon．shaped，eXPanded towards the apex，bears orLe  
StOut terminalspine，tWO aCCeSSOry Spines，and severalbristleson ventralsurface and  
alonginnermargin，   

FemaLe．Bodystoutandshort，bodylength3．66・4．95mm（4，38mminaverageof5，  
mountedingurn・Chloral）・Winglength2．76・2．92mm（2．85mminaverageof6）．Color  
mostlyyellow，Withbrownmarks，gerleral1ypalerthaninmale．   

Antenna6segmented（65，92，53，51，46，145microns，Fig．44C）．Palp4segmented  
（65，140，164，195microns，Fig．44D）．Eyeswidelyseparated，bare，   

Ground colorofscutum yellow，SCutalstripes reddishyellow（palerthaninmale）．  
Scutellum reddish yeuow．Postnotumlargely dark brown，withbasalyellow band．  
Halteresyellow．   

WingvenationasinFig．44AandTablelm．   

Legsyellow toyellowishbrownincolor．RelativelengthoflegsegmentsasinTable  
2m・LegratioOL80infront，0．49inmiddle，andO，59inhlndleg（nearlysameasinmale）．  
Thedistributionofterminalspursisalsosameasinmale，OneOnfronttibia，OneOrtWO  
Onmiddletibia（thesecondoneisvestiglalwhenpresent），tWOOnmiddletarsusIandlI，  
One Onhind tibia，andtwoonhindtarsuslandIJ．Asinmale，terminalcombonhind  
tibiaconsistsofmultiplerowsofspines，aSinFig・44B・AlllegshavepalrOfsin1pleclaws  
（not apical1y fbrked asin male），large empodium，and pair oflargepad－1ike pulvi11i  
Characteristicofthisgenus．   

AbdominalteTgites are almost uniformly yellowish brown（palerin colorthanin  
male）■TwospermathecaeareoYalandsubequalinsize，106micronslongand55microns  
wide，Fig・45B．CerciasinFig．45A．   

nJPa・Bodylength4．0－5．1mm（4，63mminaverageof8）．Thoracicrespiratoryorgan  

29   



（Fig・46E）hom－1ike，aPica11yrounded，330・437micronslong（395micronsinaverageof  
7）and42－72micronsindiameter（58micronsinavera芦eOf7），dorsalsidebeingdensely  
COVeredwith numerous spinules・Distribution of splneS and spinules oJlabdomina］  
SegmentS（Fig・46A）asfouows：tergiteandsterniteIwithoutspinesandsinules；  
tergltearldstemiteJItoVIwithcentfalspinulouszoneandsubterminalrowsofsplneSこin  
addition，ter酢esIV，V and Vleach have pair ofcentralspine groups，Which are  
COmpOSedof20r3spinesinterglteIV，SeVeralintergiteV，andaboutlOintergiteVI；  
tergitesVIl，VIIIandIXaswellasstemitesIl，11J，VII，VHIandIXeachhassplnulous  
afeaOfvarylngSizeandshape，butdevoidofspines；StemitesIV，VarldVIeachhasa  
Splnulous area，and a subterminalrowofneedle・1ikespines16－34micronslong；the  
SPlneSOntergitesaredarkbrownbutthoseonstemitesareallcolorless．3pairsoflateral  
h＆jrsonsegmentsILtoV，、4pqlrSonSegmentSVTandVTI，and5pairsonsegmentⅥ牲  
2ndand4thlateralhalrSOfsegmentVIaswellasallofthoseonsegmentsVIlandVIII  
arelong，natandfilamentous“swinmlinghairs”，Whileotherlateralhairsareshortand  
Simple・Terminalsegment（Fig，46D）iscomposedofpairofgenitalsheaths，andpair  
Ofswinm加gpaddlesaboutO．46m汀I】0月g8月dO．26mm涙de，eaChf血gβdw仙abouf45  
SWimminghailS，andbearing3stolltandslightlycurvedca11dalbristlesaboutO，63mmin  
length．   

Larva・Maturelarvae are8，4－8．9mminbodylength（8：77mmirlaVerageOflO）  
mostlymilkywhiteirlCOlor．   

Head capsuledark brown，about O．60mmlong and O・53mmwide・Antenna（Fig．  
47C）about伍1engthofhead capsule，5segmented（113，19，10，7，6microns），first  
Segmentrelativelylongand2・6timescombinedlengthofsegmentsIltoV，RlngOrgan  
locatednearbaseo‖irstantennalsegment；distancefrombase，aboutl／7・1／81engthof  
Segment・AntennalbladeaboutO・7timescombinedlengthofantennalsegmentsIItoV・  
I．abrum，ePipharynx，premandibleandrnaxillaasinFig．47A．ChlefchafaCteristicofthlS  
SpeCiesispresence ofpai10fpalmatehairsonanterioredgeoflabrum，Whicharesplit  
into6sh叩1ypointed蝕8eS・hbialplate（恥47D）with12teeth；Centrdpai川bout  
twjce a5雨deaぶ5eCOnd pa汀，S】igh【1ypa】er伽n res【partsorplate，and wlth slig仙y  
urldulatingedge；SeCOndto6thpairsofteethwithsharplypointedapex・Mandible（Fig．  
47D）with5cuttingteeth，firsttoothconspicuouslylongerandwiderthanotherteeth．   

ClawsontheanteriorpseudopodsasinFig・47F；longestclawsonlyslightlycurved  
andalmostentirelysmooth；themediumsizedclawsslightlybaIbeda］onginneTedge；  
shortclawswithrathershortteeth，   

Preanalhairtu鮎eachcomposedof6longhairs．Theirbases（Fig．47Ⅰ）areroughtly  
COnlCal，almostashighaswide（60micronshighand75micronsindiameter），and涙th3・  
5small，hlgh1ychitlnizeddarkspurs（Warzen，aCCOrdingtoPottlⅦSt，1915，p，318）．The  
POSteriorpseudopodsbear16hooks，yeuOWISh brownincolor（Fig．47G）．Analgi11s  
abouthalraslongaspostelioIpSeudopods（Fi各．47H）．   

Discussわn．According to the classincatiom ofadult Orthocladiinae proposed by  
Edwards（1929），thlS SPeCies clearly belongs to subgenus Pmtrocladius of genus  
即qIlわEoma，SincetheeyesandwlngSarebare，R2＋3isseparatedflOmRlandR4＋5，  
Cu2isalmoststralght，AnreachingfarbeyondfCu，Squamaiscompletelyfringed，anda11  
1egshavelargepulvi11i・AmongthespeciesdescribedforthisgroupbyEdwards（1929），  
Goetghebuer（1940）andPlnder（1978），theadultmaleofthisspeciesseemstobemost  
clo錐】yrelated土0月∫∂励肋∫（Zetter5tedt，ユき40）iれbodycoloratjo恥i月払epregenceof  
Onlyoneterminalspuronthemiddletibia，intheabsenceoftarsalbeards，andinthehigh  
antennalratio ofnearly2．0，However，thestructureofthemalehypopyglumisquite  
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differentbetween thlSSpeCies and sordidellus，andtheshapeortheanalpointandthe  

analterglteOfthisspeciesismorecloselyrelatedtoPpsi）opterusKiefferasillustratedby  
Plnder（1978）．However，theshapeoftheinnerlobeofgonocoxiteinthlSSpeCiesisagain  
quitedifferentfIOmPSilopferus，   

Themorphologyofpupaandlarvaofthisspeciesisalsocharac，teristicofthegenus  
凸ectrockzdiusdescrlbedbyPotthast（1915）orThienemann（1941）．tnthepupa，distrト  
butionofspinesandspinulesontheabdominalsegments，arldthepresenceofswimming  
hairsonsegmentsVIIandVIIIaswellasalongthelateralmarglnSOfswimmlngpaddles  
havecharacteristicssimilartoPpsilop［enLSKiefferdescribedbyPotthast（1915，p．320）．  
However，the present new speCiesISpeCuliarirLthat the secondandthefourthlateral  
hairs on the abdominalsegrnent Vlare modifiedintolorLgand鮎tswimminghairs，  
andalsothatithasIongandsharplypointedspinesevenontheabdominalsternitesIV，V  
andVI・nleStruCtureOfthethoracicrespiratoryorganaswe11asthepresenceofthree  
long and stout caudal bristles on the swimming paddles are also key characters for 
ideTILificationofpupaofthlSSPeCies．Inthelarva，thlSSpeCiesisalsocharacteristicofthe  
genus Psect7VChzdiusin the palred centralteeth oflabium，andin the occurrence of  

typicalpalmatehalrSOnthelabrum．Amc）ngthefQrmSdescribedbyPotthast（1915），the  
present speciesis most closely related to P psi）op（enLSKiefferin the occurrenceof  
SeVeralspines on the basaltubercles ofthe preanalhairtufts，incontrast to twoin  
eズJe那〟Jmerfer．   

AspeciesofPsec17t，CLldiuswasdescrlb主dbyTokunaga（1936）underthenameor  
SbanEotoma（為ec（JりCLddius）yukawana．Thedescriptionwasbasedonmalesandfemales  
COllectedonoysterbedsattheseashoreofWakayamaPrefecture，Japan，butthestructure  
Ofthemalehypopyglumisentirelydifferentfromthisnewspecies．Taxonomicaccounts  
and descriptions on the hectrocladius speCies were madealsobyJohannsen（1936），  
Brundin（1956），Freeman（1956），Saether（1969）and Pinder（1978），butthe present  
SPeCiesseemstodifferfromallthepreviouslydescrlbedformsofthlSgrOuP・  

（14）gu揖脚〟e助γα㍊〃Of，Sp．n肌  Figs．48・51・   

LarvaeofthisspecieswerefoundcommonlylnSmallstreamsontheslopesofMount  
Tsukuba during February tO April1978，tOgetherwiththoseofOr［hocldEuskonii，0．  
makdbensis and Diamesa［sukuba．Pupae and adultswere rearedinlaboratory rooms  
regulatedatlOCand15C，butforthesamematerialskeptat20Candhlghertempera・  
turelevelspupaeandadultswerenotformed．   

肋Jeria［sstudied．Holotype：maleandassociatedpupalsklnCaSt，reafedfrornlarva  
COllected at Mount Tsukuba on6April，1978，and mounted on slide No．A24－51．  
Paratypes＝ 3rnalesandfemales，mOuntedingum・Chloral，SlideboxNo．A24こ4males  
and5females，PlnrledorLCard，SpeCimenboxNo．B12．14pupalexuviaeand91arvae，  
moultedingum－Chlofal，   
MaLe．Smallspecieswithbodylengthofaboutl．7mmandwinglengthofl．6mrn．  

CoIoTation：1egsalmostuniformlyyellow，headandabdomendarkbrown，thoTaXwith  
brownscutalstripesonyellowgroundcolor．   

Antennahighlyplumose，ShaftbeirLgdarkbrownandhairsyellow，14segmented，the  
distalsegment expandedapically（Fig・48B）；ARvery smal110・44，0・51andO・52for  
three specmlenSeXamined．Palp4segmented（0．65，0．82，0・63，0．61rnm）・Eyesbare，  
wldelyseparatedandwithoutdorsalprojection．Vertexwith20r3longbrlStles・  
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ThoraxasinFig．48M・pronotumwelldeveloped，Withlor21ateralsetaeorL6ach  
Side．Scuturnwith■4－8minute■acrostichals占tae（eachよbout12micronslong），5・8long  
ahdstoutdoriocentralsetaeeacharisingfromlargepalehole，and30r4supra－alarsetae・  
Ground colorof 虻utu∫れyellow，鈷u一山5汀jpe5brown．Scutel】umy¢1lowand♭earⅢg4  
uniserialsetae．Postnotumdarkbrown．   

Wing Pl，57－1，64血mLlong and O．48．0．52mm wideこWingmembrane bare（without  
macrotrichiae，and without mlCrOtrichiae dlSCemibleunderlowpowermagnification），  
andslightlybrownbytransmittedlight・Ana1lobemuchreduced・SquamafringedwithLa  
fewhairs・Wingvenation asin Fig・48AandTableln；R2＋3completelyfusedwith  
R4＋5，akeycharacterofthisgenus；tipofR4＋5sllghtlyproxlmaltotipofCul；fCu  
Situateddistaltocrossveinr－mlCu2almoststraight．   

Legsalmostuniformlyy91lowincolor．Relitivel印gthoflegsegmentsasinTable2n．  
Fronttibiawithsingleterminalspur46micronslongand2．1timesdiameterofsegm占nt  
（Fig・48G）；middletibiawithtwotefminalspurs，22and15micro平Slong（Fig・48H）；  
hindtibiawithtwoterminalspurs，37and17micronslong，andwithincompletecomb  
（rowofseparatedspines，Figs・48I，，）・Eachlegwithpairofclawsandempodium，but  
pulvi11iabsent・Clawsforkedapical1y，andbearingtwohaifSnearbase（Figs・48K，L）・   

Abdominaltergitesalmostunifbrmlydarkbrown，eXCePtfornarrowpalecaudalbands  
OnterglteSV，VIandVII・ChaetotaxyoftergitesItoIVasshowninFig．49A・Hypo－  

pygLumye1lowishbrown，Str11CtureaSinFigs．49B，C・Ninthte噛teswithoutanalpoint・  
Coxlte Withprominent dorsalprocess，thumb－1ike，COVered entirely withmicrotrichiae  
andbearlngCOnSplCuOuSmarglnalanddorsalbristles，andventralprocesswhichisrather  
鮎t，prUim）5e，but devoid orm8CrDt∫jchiae，Gono5tylusw”山t∫ja”gU】ar8pi甲ユproce5S，  
temlinalspine，Subterminalspur，andseveralshortbristlesondorsalandventralsurface．   

Fbmale，Coloration genera11y asin male．Eyes reniform，widely separated，bafe，  

Antenna（Fig．48D）6segmented（0．055，0．053，0，041，0．043，0，050，0．084mrn），AR  
O．41．Palp（Fig．48C）4segmented（0．036，0，072，0，087，0．132mm）．Groundcolorof  
SCutumyel王ow，SCutals（ripesdarkbrown．Scutellulllyellowishbrown．Postnotumyellow  

onproximalonethirdanddarkbrownondistaltwothirds．   
Wing membrane slightly brown bytransmittedlight，and devoid ofmactrotrichiae；  

ShapeandvenationasinFig．48A；analloberathernat；R2十3completelyfusedwith  
R4十5；fCufarbeyondr・m．   

Legs almost uniformly brown，thelastthreetarsalsegmentsbeingsomewhatdarker  
thanpro血一laljoints．Relativelengthofle盲segmentsasinTable2n．LRO．77．Fronttibia  
with a single teminalspur O・030mmlong andO・95timesdiameteroflegseynent  
（significantlyshorterthancorrespondingspineofmale）；middletibiawithtwoter？lnal  
SPurS．0，020mmandO．014mmlong；hindtibiaewithtwoteminalspursO，037mmand  
O・017mmlong，andincoTIPletecombscalecornposedorrowofsome15closelysetbut  
SeParatedspines，Al11egswithpairofsubequ担claw■s，eaChbearlngtWOhairsatbase，and  
largeempodium・Pulvi11i■absent・   

AbdomimlterglteSarealmostuniformlydarkbrown，eXCePthrnarrowpalebandson  
CaUdal汀18rglmSOfterg】le51ItoVH・Cercu50r飽m8】eg∽ildjap？CUユiar血shape，aSi刀  
Fig・48F・Twospermathecaesimilarinshapeandsize，about63micronslongand37  
micronswide．   

nJPa・．Smausize，bodylength2・4・2・6mnJ・Thoracicrespirqtoryorgan（Fig・50D）  
nlarnentousandwithbulb・1ikebase，0・28－0・40mmlong（0・35mmlnaVerageof8）and  
aboutO，04血m■wideatbaざe．   

Distributions ofspines and spinules，1and presende10fcertain specialized s占tae on  
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abdominalsegmentsareLcharacteri！ticofrthisspecies（Fig・50A）・AbdomlnalsegmentI  
withoutsplneSandspinoseareas・SegmeIltIItoVIIIwithspinoseareasbothontergites  
and stemites・TergitesIIto｛VIIIeachwith30r4rowsofsharp spinesalongcaudal  
ma呼n，Oflength 35microns ofless・In addition，thereis fOW Of12to141ar如  
SpeCializedSpinesQIOOk－1ike，Withrecurvedtip）12－20micronslon邑Onintersegmental  
rnembranealongcaudalmarglnSOftergiteslll，IVandV・Therearealso30r4rowsof  
SmallspinesalongcaudalmarglnSOfstemitcsV，VIandVII．Eachabdominalsegmenthas  
5pairsorshorthalrSOnterglte，40r5palrSOfshorthalrSOnStemite，aJld4piirsofhairs  
alonglateralmarglnS，aSaru1e．InsegmentVIII，numberOfhalrSOnSterniteandte噛teis  
reducedtoland2；respectivelyandmiddletwopalrSOflateralhaiISaremOdifibdinto  
longandstoutsetaeofaboutO・12－0．14mmlong，Wl血tfirstandfourthpairsarevery  
WeakandonlyaboutOLO3rrLminlength（Figs．50B，C）．   

TerminalsegmentofpupaiscomposedofpaifofgenitalsheathsaboutO，03mmin  
lengthin female（Fig・50B）andOJOmmil＝llale（Fig．50C）and pairoftriangular  
Swimmingpaddlesbearing3longandstoutterminalsetae，Subequalin1engthandabout  
O・25mmin1ength・BasesofterminalsetaereStrOnglychltinised，butdevoidof  
SpeCializedspiIleSSuChasseeninO．yLqaShimaensIS   

LGrVa・Maturelarvaeare2・9・3・2mmir11engthinalcohol－nXedspecimens；COlorinlife  
largely yeuowishbrown，Partlywithpurplishtintandwithheaddarkbrown．Antenna  
（Figs・51A，D）stoutandshort，5segmented（20，12，5・2，5・3，5・0micrnS）・nrStSegment  
O・70・0・83timescombinedlengthofsegmentsIItoV；SegmentIbearlTlgnngOrganand  
twominutesetae；1ellgthofantermalbladeabout2lmicronsandO．7－0，8timescombined  
len邑thofsegmentslltoV．Mandible（Fig．51D）with5cuttingteeth，nrSttOOthbeing  
Verylongandslender；mandibularbfushdlvidedinto5simplebranches．hbialplate（Fig・  
51B）withllteeth；Centraltoothbeingwidest，anteriormarginalmostflatorslightly  
COnVeX，SOmeWhatpderthanremain1ngteeth；firstlateralpairofteethwiderandmore  
roundedthantheother4pairsofteeth．I．abrum，ePipharynxandpremandiblesasinFig．  
51C．   

Clawson anteriorpseudopods（Fig．51G）colorless，allsimple，devoidofcomb・like  
teethsuchasseen玩）rO．kaTlii，withexeeptionofsomemedium－Sizedhooks，Whichmay  
bearinconsplCuOuSSaW－1iketeeth．   

Preanalhairtuftscomposedof7long，StOutbutcolorlesshairs；heightofbasessllghtly  
greaterthanwidth（about14micronshlghand12micronswide），basesbrownincolor，  
andbeafingtwosmallsetae（bothabout25micronslong），Analgillssubequalin1ength  
and roughtly conlCal，about2／31ength ofposterior pseudopods，Each ofposterior  
PSeudopodsbearlng16claws，allhook－1ike，yeuOWishbrowrlandpaleTthaninrelated  
orthocladlnelarYae、   

Discussion・ThetaxonomicstatusofgenusEukiqqtrlelhTThienemaTln，1926，isvery  
COnfuslng，aSdiscussedindetailbyBrundln（1956，p．82）．Thegenuswastirstde丘nedby  
themorphologicalcharacteristicsofpupaeandlarvae，fortheDacLyLocqMLusk）ngrCalcar  
group ofPotthast（1915）．Edwards（1929，P．350）provldedanewde缶nitionbasedon  
the adult charactcrlStics a叫COnSidered助ki亜iieLhT aSa SubgenusofS如nio（Oma  
（＝Or（hochldius），TheadultsofthepresentspeciisagreewiththeconceptofEukiq昨rie］La  
OfEdwards（1929）andGoetghebuer（1940），SinceR2＋3isinclosecontactwithR4＋5，  
Culisalmoststraldlt，thewingmembraneisdevoidofmacrotdchiae，thepalpiare4  
Segmented，andthehindtibiabearsanapicalcomb．lnthekeytotheadult  
Cbmpiledt）yBrundin（1956），thlSSpeCiesbelongstothebTeVicalcaT－grOup，SincefCuis  
remarkablydistaltor・m，thceyesarebare，thesquamaisfringed，theanalpointisabsent・  
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andtheinnerlobeofthegonocoxlteis∫OuBhlytJlumb亜e・PftwospeciesofthlSgrOup   
recorded from Europe by Edwards（1929），Brundin（1956）and Pinder（1978），the   
present speciesismore closely related toE bTeVicaLcar（KICffer）thantOE  
（Edwards），eSpeCial1yinthevalueofAR（0・9forthelatter，aboutO．7forthefomerand   
O・5forthepresentspecies），andintherelativepositionofthetipsofthecostaandCul  
（almostonthesamelevelinbrevicak，aTandinyasunoi，thetipofcostaisproximaltotip   
OfCulinhospi（a）．However，yOSunOiandbrevLcatcwagalndifferinthenumberofvertex   
brl畑朋b血血dt鮎eyes（20r3血JV甜〝∂／and如御物5jl】ム〝y止血力肌diJltlleStruC－   

tureoftheinnerlobeofthegonocoxite．  
The structure ofpupa ofthe present speciesisalso typicaltothat ofthe genus   

Euki仰，Tielh”SdehedbyThienemann（1944・P・594）；thereisaOWOfstrongrecurved   
Spines ontheintersegmentalmembranealongthe caudalmarglnS Ofthe abdominal   
tergitesIII，IVandV；tergitesIl．toVIIlbearabandofspinesalongthecaud可maJgm，   
thethoracicrespiratoryorganisswollenatthebaselikeabulb，and？Picanymamentous；   
tlleana】ユobe5釘e血oJt，and bear3 gtrongte打n加dbr如Ie5butarenot丘加gedw地   
Swmingh弧rS．  

Among the pupae ofEuk姉Tieltadescribed by Zavrel（1939）and Thienemann  
（1944），thepresentspeciesalsokeysouttothe bnyicGIcar－grOupduetothedistribution   
ofspines and halrS On the abdominalsegments・However，this species dlffers from   
brevicakwespecial1yintheshapeofthethoracicfeSpiratoryorgans・hbTeVicakw，the   
basalsweuinglSnearlyaslongasthedistalnlamentousportion，Whnstthatofthepresent   
SpeCiesigm11血smauerand血orter，bejngaboutone払udbofthe允1amerltOU5pOrt血I   
andclosestinsizeandshapetoEatroJosciq（a（Goetghebuer），Whichis，however，entirely   
diffbrenttothepresentspeciesinotherstruCtureSOfthepupaandadult・  

ThestruCtureOfthelarvaofthepresentspeciesisalsotypicaltoEtLkienerieltadenned   
byThlenemann（1944），andagainclosesttoEbrevicalcarinthestructureofthelabial   
PlateinustratedbyZavrel（1939，p，20）・  

Two species ofchironomids belongingto subgenus仇kiq昨rieElain the sense of   
Edwards（1タ29）were reported by Tokunaga（1938，け39），jわ〃〝わわ椚〃作ノ抽dbr   
Zetterstedt f†Om Kyoto，andS．（EノtakqhashiiTokunagafromT且iwan，butbothare   
essentially different ftomthepresent speciesinthestructureofthemalehypopyglum   
and other adult characteristics．The characteristics ofthe malehypopygiumofthis   
SpeCies，eSpeCiallytheabsenceoftheanalpointandthethumb・1ikeshapeoftheinner  
lobe ofgonocoxite，areSOmeWhatsimi1artothatillustratedbyTokunaga（1964）fc・r   
Orthochzdius（s．str．）yoshticollectedinNiigata．Thelatterisalsoessenti叫ydlfferent   
fromthepresentspeCiesinthewlngVenationand血anumberofothercharacterlS【ics・As   
pointedoutbyThienemann（1944，p・595），thestruCtuIeOftheadult，pupaandlarvaof   
勒〃〃わrom〃（Or〟Ⅰ∂C血ぬざ）Je〃わrわねTokunaga，1939，is山so s血舶rto the genus   
EtLki脚netLd，butisalsoqultedifferentfromthepresent■speciesinmanyrespccts・  

（15）ぬ献血肋加地川ゆ脚血（Meigen，1830）  Figs・52・55・   

I－argenumbersoflarvaeandpupaeofthlSSpeCieswerefoundonstonesinartificial  
streamsinawoodofNIES，tOgetherwiththoseofaiTVrZOmuSJ7av＊lumus，Clico  
yatabensis，andablackfly，SEmuliumuchidaiT Manシmaleandfemaleadultswerefound  
restingonthewallofditchesbronnearbygrass・Thebiologyof thisspecieswillbe  
reportedseparatelybyYasunoandhlSaSSOCiates・  
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肋（eTiats studieヰ 8males and5femalesmountedingum・Chloral，tOgetherwith  
associatedpupalorlarvalgkln，rearedfromlarvaeorpupaeconectedon30November  
1978；6malesandlOfemalesPreSerVeddryonpin・l・argenumbersofadults，pupa¢and  
larvaepIeSerVedalsoin7（梯．alcoholこ10pupalexuvlaeandlOlarvaeweremountedin  
卯m－Chlor山brmorphologicalstudies・   

止血Le．BodycolorationalmostuniformlyshiniJlgblack，eXCepthalteTeS，beingbasany  
brownandapicallyyellow，1egsbeingmostlydarkbrownandtibiaebeinglargelyyellow・  
Amedium・Sizedmidgewithbodylengthof2．58－3．47mm（3・00rnminaverageof8），  
andwinglengthof2，21・2．62mm（2A7mmintheaverageoflO）・   

Antenna14segmented，ARl．35－1．63（1．46haverageof7）こtipofafltennaaSinFig・  
53A．Palp4segmented（60，111，128，183microns）・Eyeshlgh1ypubescent，reniform  
andwithconspicuousdorsomedianextention；distancebetweerLeyeS（0・22mm）beingO・9  
timesheightofeye（0・2mm）・   

Thc．raxasinFig・53B・Pronotumwelldeveloped，uSuauywithonly2lateralsetae・  
Scutumentirelyshlnlngblack，SCutalstripeshardlydistinguishable・Acrostichalsrather  
weak，about12・Dorsocentralswe11developed，・15－180neaChside，about60microns  
long，andeacharisingfromwhiteholeabout30micronsindiameter（acharacterlStlC  
distinctfromClico（OPuS）；3－4supra・alarsoneachside，Scute11umwith12・14umiserial  
bristles．   

Wingmembratlebare，Slightlypurplishbytransmittedlight・Squamawithabout12  
bristles．Anallobewelldeveloped・WingvenationasinFig・52CandTablel；R2＋3  
aboutmidwaybetweenRlandR4＋5；Costaslightlyproducedbeyond R4＋5；fCu  
slightlybeyondr・m；Mendingalmostattipofwing，andconspicuou苧Iybeyondtipof  
R4十5；Clユ2山moststralght．  

RelativelengthoflegsegmentsasinTable20．LRO・56・0・62（0・59inaverageof7）・  
Alltibiaelongerthanfemora，eSpeCial1yin丘ontlegs・Terminalspurs，OneOnfrontleg（60  
microns，Fig．53C），tWOOnmiddletibia（22a・1d？Omicrons，Fig・53D），andtwoonhind  
tibia（58and21microns，Fig・53E）．仙Idtibiawithterminalcombcomposedof13・15  
splneS29－53micronslong・EmpodiumwelldeYeloped，pulvilliabsent・   

BristlesonabdominaltergitesfairlyeventlydlStributed，aSinFig・52D・Hypopyglum  
（Figs．53G，H）withoutanalpoint．NinthtergitewithaboutlOshortbristles17・22  
microns．Basallobeofgonocoiite（Fig．53Ⅰ）roughlyconical，bearsabout10hairs9・14  
micronslong，butdevoidofmicrotrichiaeexceptforbasalportion・hnermar騨10fgono－  
coxiterougldyYshaped（Fig．53H），Gonostyluswithconspicuousterminalspur，and  
conlC血subteminalexpansion．   

Fbmale・Bodylength2・42－3・2lmm（2・95m・inaverageoflO）inalcohoIpreserved  
speCin1enS．Winglength2．16・2，74mm（2．42mmlnaVerageOf10）・Colorationasinmale  
body，almostentirely、Shiningblack，eXCePtinghalteres，beinglargelyye1low・   

Antenna（Fig．52B）7segmented（58，48，41，】41，43，48，1‖microns）withsubapical  
brlStle70micronslong．Palp（Fig．52A）4segmented（36，・116，145，207microns）・Eyes  
high1ypubescent，remiform，Slightlyproduceddorsocentral1y，distancebetweeneyes（0・20  
mm）beingO．85timesheightofeye（0．23mm）．Anallobeofwinglessproducedthanin  
male，OtherwisewlngVen叫ionasinmale（Fig．52C，Tablelo）・Legsgenerauydarker  
thanlnmale．LRO．55・0．60（0．57inaverageof7）．Thereareoneterminalspuronfront  
tibia（51microns，Fig．52E），tWOOnmiddletibia（29and27Tnicrons，Fig・52F）and・tWO  
onhindtibia（g2and29microns，Fig．52tl）▲TerlTunalcombofhindtibiacomposedof  
12－14spines34－58micronsIong（Fig．52G）・CerciandspemathecaeasinFigs・52JJl・   

Lhpa，B9dylength3．584・42mm（4・04rrLminaYerageOflO）inalcoholpreserved  
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e竺uViae・Thoracic respiratory organ horn．1ike，176・248micronslong（average194  
mcrons）and24－36micronswide（3lmicronsinaverageof7），With35・47spinessparsely  
distributedonsurface・aSinFig・54A・Distributiono．fspinesandspinulesonabdominal  
SegmentsaSfonows（Fig・54B）：TerglteIandstemiteJwithoutspinesandspinules．  
TergitelIwithnarrowbandofspinulesatabout払1evelfromcaudalma噛n，andbandof  
StrOng，reCurVed spinesalongcaudalmarginindoubleortriplerows；StemiteIIwith  
Spinulousareainmiddle・TergitesIIItoVIeachwithtwocompletelyseparatedspinose  
肇reaS，prOXimalonebeingapproximatelyinthemiddleandcaudalonebeingalongcaudal  
marglnOfsegment；inaddition，tergiteVIhasproximalspinulouszone．TerglteVIlwith  
two spinulous zones・TerglteⅥ1Iwith one spinulouszonealongproximalmargln・  
SpinulouszonesarealsoonstemitesIltoVIIl，Inaddition，StemitesIV，VandVIeach  
haspalrOfwhirl－1ikesplnOSeareaSnearCaudolateralcomers・3pairsoflateralhalrSOn  
SegrnentSIltoVI・4pairsonsegmentVII，and5palrSOnSegmentVIIJ；nOnearemOdified  
intonatswimminghairs，thoughthoseonsegmentVIJIarelonBerandstouterthanthe  
Others・Analsegment（Fig・54E）withthreepalrSOfstrongandcurvedcaudalbristlesof  
Subequal1ength・meaSurirLg166．178microns（average172rnicronsin19specimens）pMale  
genitalshea也slong8r仙anan血segment．   

Lan，a・Bodylength5・0－5・9mm（mean5．43，10maturelarvaeinalcohol）．Colorinlife  
CreamyyeuOW・Antenna（FiB・55C）80－84micronslong，andaboutO．55timeslengthof  
mandible，5scgmented（5l，15，8，6，4microns），Segment11，50－1．68timescombined  
lengthofsegmentsIItoV，bladeO・86－1・00timescombinedlengthofsegmentsIltoV・  
I・auterborn’sorganmoderatelydeveloped・Ringorganaboutl／6frombaseofantennal  
Segment 

， 

rounded margin・Mandlble（Fig・55D）with4cuttingteeth，Outermargln Slightly  
Crenulated・I・abrum・PlremandibleandmaxilhasinFigs・55B，E・PectenepipharynglS  
COmpOSedofthreesubequalspines・ClawsonanterlOrpSeudopods，andthoseonposterior  
PSeudopods，areaSinFigs・55G，H・StruCtureofanalsegmentsasinFig・55J・Basesof  
pfeanalhairtuft（Fig・55It）about27mic∫OnSw］deand22micronshjgh，Chi血zedand  
plgmentedalonginnermargin，bear6longhairsandtwoshorterhairsmeasuru1gabout60  
micronsand50micronsrespectively．   

Discussion・ThisspecieswasfoundbreediJlgabundantlyinsmallartificialstreams  

COnStruCtedinawoodofNIES，Tsukuba・Thespeciesistentativelydiagnosedhereas  
劫Ⅳけ油oc血d血乃t伽∽血（Meigen），且Chiro刀Omidspecje5foundcommom】y血EMOpe，  
becausethemorpholo伊Calcharacteristicsofadults，pupaeandlarvaearenotessentially  
differentfromthosedescribedbyprev10VSauthors・Itisevidentthatthepresentspecies  
belongstothegenusLbn（TichochzdiusS弧tOSAbreuinthepresentsense（Pinder，1978），  
asitswingmembraneisbare，thepronotumisnormallydevelopedandbaredorsal1y，the  
go刀0或yl偲is血叩】e，血esqua∫maOf血ew加gis肋】gedw地hajr5，血eeyesarepubesce叫  
butthedorsocentralsetaearewe皿developedandarisehomdistinctlargeholes（thlS  
chiracteri；ticisin1pOrtanttOdifferentiatethisgenusfromaico（OPuS）．Am。ngthefbw  
SPeCiesknownforthisgenus，thepresentoneiss血ilartoruPventflsinthestruCtureOf  
themalegenltalia，eSPCCiallyintheabsenceoftheanalJpointandtheshapeoftheinner  

lobeor血gonocoカte・h止epupa，血epresenceortwo甜para呵5pjno5earea50n仏e  

abdominalteIgteSIIItoVlisacharacteristicofthisspecies・ThestruCtur甲Oflarva，  
includingthatofthelabialplate，alsocoincidewiththosereportedforthisspeciesby  
叩ⅥOuSa几thムーS（沌Ⅳenqa，1973，p．88）．  
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（16）αfcoわp〟∫イα加わp〃∫ルわぬCれJ∫（Meigen，1818）  Figs．56・59．   

ThisspecieswasrecordedbyTokunaga（1936）withadultmalearLdfemalecollectedat  
SeVerallocalitiesinKyotoPrefecture・ThematerialsstudiedwerecollectedbyMr・H・  
Suzukiandthe author aslarvaefrorntheUrakamiRiver，NagasakiCity，andfroma  
Sewage ditchin Ureshino，NagasaklPrefecture，On2November1978；Pupaeandadults  
Were rea∫ed from thelarvaein thelabroratory．Wild adults were collected also  

atthesamelocalitiesbysweeplngthenearbybushes・SpecimensexaminedwerelOmales，  
4females，10pupalexuviae，51arvale干uviaeandlOlarvaemountedingum－Chloral（Box  
No・A32），and7malesand5femalespreserveddry（BoxNo・Bl）・  
■ Male．Bodylength3．0－3．7mm（3．27mminaverageof5）．Winglengthl，9・2．2mm  
（2・05mminaverageoflO）．Bodycolorationcharacteristicofthisspecies，i．e．abdominal  
SegmentSI，IVandhypopygiumaswe11asbasalportionoffemoraandmiddleportionof  
tibiaeofal11egsye1low，Whileremainirlgbodypartsmostlyshlnlngblackordarkbrown．   

Antemma14segmented，ARl．3－1．5（1．45inaverageof6），tipnotexpandedandwith  
about10sensorysetae（Fig．57B）．Palp4segmented（51，87，108，200microns）．Eyes  
high1ypubescent，Sllghtlyprojecteddorsomedially，distanqebetweentwoeyes（0．25mm）  
nearlyequaltoheightofeyes．   

ThoraxasinFig．57A．Pronotumrnoderatelydeveloped，withonelateralsetaoneac！l  

Side・Scutumalmostentirely shiningblack；aCrOStichalsetaeabout20，Welldeveloped，  
16－20micronslong；dorsocentralsal50about200n eaCh side，hlgh1y Teduced，12－18  

micronslong，theirbasessmallandinconspicuous（notlargeandwhltea亭inothergener  
OfOrthocladiinae）；SuPra－alarsetae30neaChside，Scutellumblack，Withabout12unl－  
Serialsetae．Postnotumblack．Halteresye1low．   

Wingwithoutmacrotrichiae，SlightlybrownbytranSmittedlight，VenationasinFig．  

56AandTablelp・Squamafringedwithabout7hairs・Anallobemoderatelyproduced．  

CostaextendingslightlybeyondtipofR4十5．R2＋3endingaboutmidwaybetweentips  

OfRlandR4＋5；fCuslightlybeyondr－m・TipofCulslightlyproxlmaltofipofR4＋5・  
Cu2almoststraight．AnreachlngfarbeyondfCu・   

Legcoloration peculiartothlSSPeCies；basal2／30f丘ontandmiddlefemur，basal％  
Ofhind femur，andmiddle4／50falltibiaeyellow，Whilekn9ejointanddistalportion  
Oftibiae dark brown．Front taISialmost uniformly brown，but middle tarsiltoIII  
aswellashindtaTSiIandIIpalerthandistaltarsalsegments．Tibiaislongerthanfemurin  
al11egs，ratio（tibia／femur）beingl・25infront，1・05inmiddle，叩d！・23inhlndlegs・  
RatiooftarsusItotibiaisO．60in front，0．49inmiddle，and O．55inhindleg．One  

tem血alspuronfronttibia（58microns，Fig・56B），tWOOn叫ddletibia（26micronsanq  
22microns・Fig・56C）・andtwoonhindtibia（67micr㍗Sand26microns）・Hindtiウia  
hastermirLalcc・mb composedofsome15closelysetsplneSinadditiontotwotemlinal  
SpurS（Fig・56D）・EmpodiumwelldeYeloped，pulviuiabsent（Fig・5年E）・   

Abdominalter由tesI，IVandhypopyglurnyeuOW，WhiletergitesIl，III，V：IXblack．  
HalrSOnabdominaltergite？aSinFig．57C；tergitesIl，1IlandIVwith4・5hairsalt・ng  
midline，andaboutlOhairsonbothsidesalonglateralandcaudalmalgins・   

Hypopy辞umaSinFigs．56F，G，H・Analpointabsent．GonocoxlteWithconspicuous  
thumb－1ikeinnerlobedirecte4backwards，andcarrylngmOrethanlOsetae・lnnermargln  
ムfgo云ocoxltebasal1yrpundedorU・Shaped（F享g・56＝）・Gonostylussin1ple，apical1y  
r？unded，andbearingstoutapicalspur・   

伽aLe．～Bbdylengthl．95・2．28mm（2．15mminlaverageof5），Winglengthl，67・2．05  
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mm（l・85mm血IaVerageOf10）．βodyshorterandstouterthaninmale．ColoTationasin  
male，i・e・abdominalterdtes），andgenitalialVaswellasmiddleportionofa11tibiae  
yeuow，and other partsalmost entirely darkbrown，Antenna6segmented（5l，77，  
36，38，41，96microns），withonesubteminalseta30micronslong（Fig．57D）．Palp4  
Segmented（41，63，87，140microns，Fig・57E）・Eyesrathersmal1，widelyseparated，and  
山guypube5CenL   

WingvenationasinFig・56AandTablelp・Relativelengthoflegsegmentsasin  
Table2P・Al1femorashorterthantibiaeofsamelegs（ratio：tibia／femurisl．18in  
thefront，1・03inthemiddle，andl．23inthehindleg）．One■terminalspuronfronttibia，  
twoonmiddletibia，andtwoonhlndtibia・Cerciand spemathecaeasinFigs・57F，  
G．   

Lhpa・Thoracic respiratory organs（Fig．58F）tube・1ike，taPeringtowardssharply  
pointedapex，withfewspinulesonapicalhalf，1engthvaryingfrom65to137microns  
（102micronsinaverage oflO）．Distribution ofspinesand spinuleson abdominal  
SegmentSaSinFig・58A，SegmentIwithoutspinesandspinules・SegmentIIwithtwo  
Serialrowsoflarge dark andrecurvedspines（about30micronslong，Fig．58B）on  
intersegmentalmcrnbrane，tergltelIwithoutspinesandspinules，Stemitellwithbasal  
Spinulousarea（Fig・58C）・TergiteIIIwithrniddleanddistalspinoseareas，anddoubleor  
triplerowsofsmallspinesonintersegmentalmembrane；StemitelIIwithabasalspinulous  
area・MiddleanddistalspinoseareasontergitesIV，VandVIpartial1yfused，Spinerows  
alsopresentonintersegmentalmembranealongcaudalmarpnsoftergitesIVandV，but  
absentonmoredistalabdominalsegmeJltS・StemitesJV，VaJldV‖）earPai∫Of］atera］  
SPinose areas，Which form whirl－1ike patterns on caudolateralmargins（Fig．58C）．  

StemitesVlItoIXaswellasstemiteVllhave basalspinulousarea．hteralhairson  
abdominalsegmentsallsimpleandnotlongaTLdflatswimminghairs，butproximaltwo  
palrSOnSegmentVIIIslightlyexpanded（Fig．58E）．   

The caudalsegment（Figs・58D，E）iscomposedofpairofgenitalsheaths，being  
COnSpicuouslylongerinmalethaninfemale，andpairofana1lobesbearing3stoutand  
rigidapicalbristlesofsimilarlength（about150microns）．Nospecializedspine，andno  
f血geofswimminghairsonanallobe．   

LaT’Vu・Colorinlifbmi1kywhitetopaleye1low，eXCeptingheadandclawsonanterior  
and posterior pseudopods，Which are brown・Bodylength3・9－5．4mm（4．69Tnmin  
aYerageOr8）iれ糾mdlo血mou血edざpeC血e鳳A几ten几a（Fig．59C）5se卯Iented，baざd  
Segmentl・85－2・13t皿eSCOmbinedlengthofsegmentslltoV（1．96timesinaverageof  
8）；ringorganataboutl／5frombaseofsegmentI；antennalbladeO．8timescombined  
lengthofsegmentsIltoV；I・auterborn’sorganmoderatelydeveloped．Labialplatewith  
14teeth（Fig・59A）；middle5teethpalerincolorthanthemorel年teral4palrS；Central  
toothbeingwidest，mOrethantwiceas．wideasnrstpal一，withroundedanteri01maTgm・  
Mandible（Fig・59D）with5cuttingteeth，andlnandibularbruShcomposedofSsimple  
branches；Outermar騨10fmandible cTenulatedataboutmiddle，andinnefmarglnhas  
row ofabout5saw・like teeth（key characteristics foridentincationofthlSSpecies）．  
bbrum，epipharynxandpremandiblesasinFig・59E；PeCtenepipharynglSCOnSistsof  
threesin1naTSpines（keycharacteristicforsubgenusCILcotopus）．   

Anterior pseudopodswith high1y serrated claws．Abdominalsegmcntswithout  
SpeCializedhairs・Preanalhairtuftcomposedof6longhairs，theirbasebeingwiderthan  
length，Pigmented only alonginner margin，andbearingtwoshorthairsofabout65  
micronsand30microns・Anal辞IsaboutaslongasposterlOrpSeudopods．   

DiscussLon・Adults，PuPaeandlarYaeOfthisspeCiesagreeweuintheirmorphology  
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withthedescriptionsofClico（OPuSbich7CEus（Meigen）whlChappearinEdward5（1929，  
p．321），Tokunaga（1936，p・16），Goetghebuer（1940，P・168），ⅢrvenqIa（1973，p・235）  
andPlnder（1978，p．60）．Theadultscanbedlfferentiatedfromtherelatedspeciesbythe  
characteristic coloration ofthe abdominalsegments andlegs，by the chaetotaxy or  
abdominalter由tes，andbythestructureofthemalehypopyglum，eSpeCiallyintheshape  
Oftheinnerlobeofthegonocoxite．lnthepupa，theshapeofthethoracicresplratOry  
OrganS，theswimmlngpaddlesandthedistributionofspinesandspinulesonabdominal  
SegmelltareCharacteristicofthisspecies．Thelarvamaybedifferentiatedbytheshapeof  
the anterLna，bythepresenceofserration ontheinnermaTgin andcrenulationonthe  
outermarginofthemandible，andbythestrucutreofthelabialplate．   

ThlSSPeCiesisappafentlywidelydistributedinthePalaearcticreglOnandrecordedalso  
fromseverallocalitiesinKyotobyTokunaga（1936），IArVaehaYebeenco11ectedbythe  
presentauthorfromratherpollutedriversandditchesinNagasaki，ShlZuOkaandTokyo，  
andthespeciesseemstobecomon扇sotootherpar〔sofJap肌  

Figs．60・63．   （17）αねorop〟J「血）血d血り岬ルgぶ坤（Fabricius，1794）  

hrgenumbersofadultswerecouectedinthesprlngandsummeriJl1976and19780n  
the shore ofl且ke Kasumigaura，Whileswarminginthe airor resthgonnearbygrass・  
IArVaeand pupaewerealso found attachedto waterplantSinthelake，SuChasThzpa  
japonica，Ne］umbonuc昨n，and掬eriadensa：Remarkabledifferenceswereobservedin  
bodycolorationbetweenadultsrearedincoldrooms（darkfoml）andthoserearedunder  
wamlerCOnditions（1ightform）．AdultscaughtinthefieldsduringMayandJunewerethe  
hghtfom．   

MateriaLs studied．Adults caught near the shore ofl＾ke Kasumigaura，Ibarakl  
PrefectuTe，18May1976and9June1978．AdultsrearedfromlarvaeCOueCtedfrolnthe  
lakeon9June1978．Pupae，larvaeandtheirex11Viae，Samedata，Gum－Chloralmounted  
SpeCin1enSinBoxA5，adultspinnedoncardinBoxBlO；inaddition，1argenumbersof  
SpeCimensofallstagespreservedhalcohol．  
′ Mate．Smal1specieswlthbodylengthof2，89－3．42mm（3．11mminaverageoflO）  
andwlnglengthofl，79－2，13mm（1．93mminaverageof8）・Bodycolorationvarlable  
accordlngtOtemperature．Inllghtfom（summerform，Fig．61A），SCutalgroundcolor  
yellowandscutalstripesdarkbrown．Scutellumyellow．Postnotumdarkbrown・Halteres  
yellow，abdominaltergitesI，1V，VandVIIlentirelyorlargelyyellow，terdtesII，lIl，Vl  
andV］Ientirely orlargely darkbrown，HypopyglumWhlte．Inlegs，COXa，trOCh且nteI，  
proxlmal4／50fallfemora，middle％oftaISilIlofmiddleandhindlegsyellow，Wh鮎  
remainingpartslargelybrown・Inthedarkform，bodyalmostexclusivelyblackordark  
brown，eXCept for halteres and hypopyglumWhich are ye1low，and basalparts of  
abdominalter由teslandIVaswelllasmiddle％oftibiaewhlChareslightlypalerthan  
otherteT由tesorlegsegments．Thesetwoformswererecoveredfromsamelotsoflame  
co11ectedfromthel止einJune，forTnerbyrearingat25CorhlgherandlatteratlOCor  
15C．   

Antenna14seented，ARl・38－l・52（1・45inaVerageOflO）；apeX（Fig・61F）not  
SwOuenandtaperlng，withaboutlOsensorysetae・Palp4segmented（46，80，94，152  
microns）．Eyesrenifoml，high1ypubescent，distancebetweeneyesbeingalmostsameas  
hei帥toreye（0．24mm）・   

Thorax asin Fig・60C・PronotumWeu developed，With severa11ateralbristles・  
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AcrostichalsetaeaboutlO，al1short即ddecumbent，about12micronslong，Dorsocentral  
Setaealsominuteanddecumbent，theirbasesbeingsmal1andinconspicuous・Scuteuum  
usuauywi山8setaeinsindero軋   

Wingmembranebare，SlightlybrownbytrarLSmittedlight・Wingvenatio．1aSinFig．60  
A8ndTablelq・軸uama触】ged，脱出】obmoderafe】yproduceq．R2十3en血gabout  
midwayてbetweentipsofRlandR4十5・CostanotproducedbeyondendofR4＋5・Tip  
OfCulproxlmaltotipofR4＋5；fCudistaltor・m・Cu2almoststraight．   

RelatiYelengthoflegse甲¶entSaSinTable2q，COIorationinlightformasinFig・60B・  
Al1tibiaewithlongwhiterlngoCCupyingabout4／50fsegment，Tibialongerthanfemur  
Ofsamelegs・Oneterminalspuronfronttibia（50microns），tWOOnmiddletibia（20and  
18microns），tWOOnhindtibia（53and20microns）；inaddition，hindtibiabearsterminal  
COmb・HalrS Onfront tarsuslrelativelyshort，about50micronsandonlyl．8times  
diameterofsegment・Pulvi11iweudevelopedonal11egs（Fig．60）．   

Hypopy如m（Fig・61G）withoutanalpoint：ninthtergitewithpaiIOrCreSCent－Shaped  
lobes，high1ysetiger？uS・InnermarかOfgonocoxitehumpedatbase（Fig・61H）・Inner  
lobeofgonocoxlteSlmPle，Shortandwithratherpointedapex，bearingaboutlOsetae．  
Gonostylusexpandeddistal1y・withtrunCateaPeX，terminalspinestout（F享g・61G）・   
Fbmqle・Bodylength2・42－2・89mm（2・64mmin average of12），winglength  

l，76・2．29mm（2．02mminaverageof8）．AbdomenmuchstouterandshorteTthanin  
male・Colorationsimilarinmale，bothlightanddarkformsdevelopedfromsamelot  
accordiIlgtOtempe招亡ureor仇ecu】turerooms．   

Antenna6segmented（51，80，43，36，39，96microns，Fig，61C），SeCOndsegmentwith  
doublerowoflongbrisltes・Palp4segmented（4l，58，60，104microns，Fig．61B）．Eyes  
renifom，Widely separated，and hlgh1y pubescent，Chaetotaxy ofthorax，1egs and  
abdomenasinmale・Lengthofspermathecae（Fig．61E）slightlygreaterthanwidth．Cerci  
（Fig・61D）123micrbnswideand72micronslong．   
pPbpa・Bodylength3，7・4，1mm（3．85mminaverageoflO）inmalepupalexuviae，and  

3・3・3・8mn（3・54mminaYerageOf10）infemalepupalexuvlae．Thoracicrespiratory  
O誓an（Fig・62E）simple・tube－1ikeandwithoutspinules，193・265micronslong（224  
mlCrOnSlonginaverageof10）and19・34micronsindlameter（26．Omicronsinaverageof  
lO），aboutl・5t血eslengthorsameorganofCJ′αね♭e〃Jね，肌d2．2t血esoftlⅦtOrC  
ぁわ血cr〟J．   

Distribution ofspines，SPinulesandhairsonabdominalsegmentsasinFig・63A・  
Ter由teIwithsmallspinulousarea（unusualcharacteristic）．Tergites）ItoVleachwith  
largespinulous－Spinoseareaoccupyingnea∫1yentiresurface・Inaddition，intersegmental  
membrane ofter由tesIJto Vbearsbandofrecurvedspines，amOngWhichthose on  
Zlare about30micronslong and muchJargerthan those on subsequent segments・  
Ter由tesⅥⅠ，ⅤⅠⅠIandlXwithbasalspinulousarea，butdevoid・Ofspines．Spinulousareas  
also on abdominalstemiteslItoV）Il，amOngwhlChthoseonstemitesIVtdVIIare  

dividedintoproxlmalanddistalgroupsandfomla心hirl・1ikedistributionnearthecaudo－  

lateralcomeIS（Fig・62C），Abdomi叫segmentiIItoVIIbear3pairsofs血plelateral  
haj∫5，amOngWl出血middle00eislongerth皿允∬lamd血rdllair5．5egmemtV〃‖la54  
palrSOfshortlateralhairs・ltshouldbenotedthatnoneoflateralhairsistransfomed  
intolongandnatswimminghairsasseeninmostothermembersofOlthocladiinae，   

Thecaudalsegmcntiscomposedofpairofgenitalsheaths，andpalrOfsmal1，triangular  
aLlallobes・WhichbeaT3terminalbristles，Ofwhichinnermostoneisusuallylongerthan  
OutertWO（152・117andl13micronsinoneofthesecimens）・   

Larw・Bodylength4・5－5・2mm（4・84mmln aVerage OflOalcohoIpreserved  
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SpeCimellS）．Colorinlifecreamywhite．   
Antennashort（total1ength82microns），about旭1engthofmandible，5segmented  

（51，12，9，5，5microns，Fi各・63D），nrStSegmentl．6timescombinedlen9hofsegment畠  
IJtoV；antennalblade21micronslongandO．77t血escombinedlengthofsegmentsIJto  
V；huterbom’sorganofmoderatesize；distancebetweenringorganandbasebeingl／3  
0ftotallengthofsegmentI．Labialplate（Fig・63B）withllteeth，allteethalmost  
uniformlydarkbrown；Centraltoothrathernarrowand shaIPlypointed，the且rstpalr  
broaderthanrest andwithnotchonlateralside，Mandible（Fig．63E）with5cutting  
teeth，Outermarginconspicuouslycrenulated．Labrum，epipharynxandpremandibleasin  
Fig・63A；PecteneLpipharyngisnatandtrlangularplate－Shaped，withnotchoneachside  

（characteristicofhocLadius）．AbdominalsegmentsltoVIwithpalrOfhairpencilsarisin邑  
fromcornmonbaseslocatednearthecaudolateralcornersofsegment，eaCIIC6mposedof  
408lorlgandslenderhairs．AnalsegmentsasinlFig・63G．PTeaJlalhairtuftcomposedof5  
Or61on畠halfSandtwoshorthairsarisingfromsmal1semiglobuiarbase（Fig，63H）．Anal  
gillsmuchshorterthanposteriorpseudopods・   

Discussion・ThepresentspeciesbreedingvlgOtOuSlyintheshallowwatervegetationof  
l・akeKasumigauraisdiagnosedhereasC町Ivestris，Sincethemorpholo顔Calcharacter・  
isticsoftheadults，Pupaeandlarvaeagreewe11withthosedescribedbypreviousauthors  
formateralalsco11ectedinEurope・Tokunaga（1936）recorded16speCiesofClico（OPuS  
fromJ8PanprOpe【，TaiwanandKarahuto，butstates“ThlSiswidelydistnb11tedspeciesin  
thenorthemHemisphereandhasbeenrecordedbyJ．J，Kleffer，fromFomlOSabutIhave  
notmetthespeciesyet・沖htheadultmale，thecharacteristicsa－ethattheinneTmargln  
Ofthegonocoxitehasahumpatthebase（subgenushoc血dius），withabroad■paleband  
Onalltibiae，alsotheabdominalter由teslandlVareyellow，withouttarsalbeards，and  
withsmal1pulvi11ional11eg岳；thesetaeontheabdominalterdtesJI，TIJandIVarehlghly  
reducedinnumber，andthegonocoxltelobeisrlarrOWandconical．  

Inthepupa，thisspecieshasapairofrelativelylongthoracicrespiratoryorganswhich  
bearnospinule写，isdevoidofswimminghairsontheabdominalsegmentsaJldswimming  
paddles，andhasthree血ortandstouttermlnalsetaeontheswimmingpaddle，Whichalso  
agreewiththepupaeofCサtVeStnSdescribedirldetailbyI加Venq］a（1973）・  

Inthelarva，thlSSPeCieshasapeculiarlabialplate，withaconspicuousGrenulationoll  
the mandible，and hairpenCilsonintermediate abdominalsegments，al1ofwhich are  
CharacteristicswhichdifftrentiateCsylvestn占andal1iedspeciesfromother  
SpeCies．  

（18）αfcoJop〟J／血）C血血‘ぶル〃ねムe〃JfJ，5p．山肌  Figs．64－67．   

ThisspecieswasLbund abundaJltly breedinginconcretepooIsandshallowconcrete  
ditchesconstruCtedinNIES，almostthroughouttheyearexceptformid－Summer・Adults  
WerefoundswamingneaTthebT9eding由aces，Or reStingontheconcretewal1softhe  
pooIsandditches．   

Materzalss（udied Holotype‥ male，rearedinlaboratoryfromlarvaco11ectedon2  
December1978，andmountcdinbalsam．Paratypes：10malesand10females，Samedata，  
preserveddry・12malesand14femalespinnedontardaswe11as18males，10fbmales，15  
pupalexuviaeand16larvaらmountedingum－Chloral 
Studies．   

Male・Relativelysmallspecieswithbodylengthof2．6－3．3mm（3．02mminaYefageOf  
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10）抽dw血glen紳Ofl・47・1・95mm（1・76mm加．きy？Tage〆勒Bodydoration  
almost entirely shining，black，eXCept forposteriormargLnOfabdominaltergiteland  
posterior4／50fabdominaltergiteIV，behgdarkbrown，andhypopy由umandhalteres，  
behgpal¢yenOW．   

AnteLlna14segmented，ARO，94・1・18（LO5inaveJageOflq）；tipofanterulaaSinFig・  
64B．Palp41Segmented（5l，72，94，140microns）．Eyespubescent（coveredthicklywith  
mhuteha血）．   

Distributionofhairsonthoraxandabdominalter由tesI－IVashFig．65A・ProfLOtum  
moderately．developed，withtwolateralsetaeoneachside．Scutum血irlingblack，SCutal  
Stripeshardly discemible．Acrostichalsetaeabout15，allshortanddecumbent・Dorso・  
c㌫tralsetae18－300neaChside，allrelativelyshort（about40micronslong），aris血Igfrom  
Sman holes，Scute11umalso shining black，With22・30hairsirregularly distributed・  
Postnotumblack・H山teIeSyellow．   

Wingmembraneshghtlybrown，devoidofmacrotrichlae．Squamaf血ged．Anallobe  
ratherflat．WingYenation asin Fig．64AandTablelr．R2＋3widelyseparatedboth  
舟omRl且ndR4十5，endhgo∫1CO5taCユ05eJtOeJldorR4＋5tllantOtllatOfRl・Co血  

produceqbeyondendofR4＋5；fCuwellbeyorLdr－m・Cu2almoststraightexceptfor  
nearend．AnextendingfarbeyondfCu．   

Legsalmost uniformiy．black，without pale・bands s11Ch as seenin most other  
C＞icotopusspecies．RelativelengthoflegsegmentsasinTable2r．Fronttibiaunus11a山y  
long，andthusLRof丘ontleg（0．54）smallandalmostsameasLkofhlndleg（0，55）．  
HalrSOnfronttarsusIonlyabout2．1timesdiameterofsegment．Onete皿inalspuron  

fronttibja（48miclOnS，FiB．64C），tWOOnmiddletibia（25and22icrons，Fig．64D），  
twoonhindtibia（55and19microns，Fig．64E），butnoneontarsalsegments．Hmdtibia  
withtermlnalcombspines（Fig．64E）・Al11egswithpairofclaws，apicallyfbrked，Pairof  
Smanpulvilliatbaseofclaws，andonelongemp？dium（Fig・64F）・   

Abdominaltergitesmostly shinhgbJack，withexceptionofcaudalpartof【ergitel  
卸deaudaユ4／50fte喝1te11，Whjchare班か1ypaler．Abdom加dtergitesw肋numerous  
halrSSCatteredalmostallover，andchaetotaxynot speciallyreducedasinmostother  

Cbo（OPuSSPeCies（Fig・65A）．Hypopygiumwhite（adistin各uishl－1gCharacterlSticofthis  
SPeCies fromotherblack Orthocladinae－SpeCies）．AnalpointabseIlt，butthereispalrOf  
CreSCent－Shapedlobesbearingnumerousstouthairsatcaudalendofninthterglte（Figs・  
64G，H）・lnnermarglnOfgono0Ⅹiteformsahump（Fig・64I）・Gonocoxitehasinner  
lobe，Simpleand伽getJike，beazy）gSeVeralhairsbtJtdevojdofmicrotJichjae（Fig・65H）■  
Gonostylussimple，apicaJlyexpandedandbearingstouttermhaJspine（Fig．65H）・   

良male，Smal1specieswithbodylengthof2．5－2．8mm（2．66mminaverageof7）and  
winglengthofl・26－l・79mm（1・50mmiりaVerageOf7）・鱒Odycolorationasinmale，  
almostentirelyblack，withexceptionofhalteres（yeuow）andc6rCi（white）．   

Antenna6segmeTlted（5l，72，43，41，43，92microns，Fig165B）．Palp4segmented  
48，77，96，157microns，Fig．65C）・Eyeshigh1ypubesc9nt・   

Scutum withblack stripes on daIk brown ground color・Scutellum dark brown．  
Postnotumblack．Halteresyenow．Wingmembranesllghtlybrownbytransmittedlight．  
VenationasinFig・64AandTablelr；fCufarbeyondr・m；   

Legsentirelyblack・RelatiYelengthoflegsegmentsasinTable2rrpFrontlegratio  
O．51，5爪畑e5【amo喝S匹Ciese㍊mined・Aul甲南仏pairof血p】eclaw5，palrOf5m旭  
pulvi1ll，andonelongempodiumontipofta－SuSV（Fig・65G）・DIStrlbutionofterminal  
spursasinmale（oneonfrontandhlndtibia，tW？OnTniddletibia，butnoneontarsi，Figs・  
‘5D，E，F）．Ⅲndtibiabea∫Ste汀n加山co印bsp血es′  
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Abdominalter由teslargelyshiQingblack，eXCeptforter由teIV，Whichmaybesllghtly  
paler，andhypopygium whlChis whlte・Lengthofspemlatlねcae greaterthanwldth，  
雨tllOutdis血ct爪eCk，Fig・65H・Cerci血or一肌dbroad，Fig・651・   
Lhpa．Bodylellgth2．4－3．3mm（2．78mminaverageoflOpupalexuviae）．Thoracic  

respiratoryo柑an（Fi8、66D）129．168micronslong（148micronsinaverageoflO），horn－  
1ikeandapicaⅡytape血gtosharptip，雨thsmanarLd血espirlulessparselydistributedon  
Surface．   

SpinesandspinulesonabdominalsegmentsasinFigs・66A，B，C・TeIgiteIIwith  
double or triple rows oflalge reCurVed spines（abo－1t25mic70nSIoTli）alon％Caudal  
mar9n，and palr Ofsmallspinulousareanearlateralmar由IS・TergitesIIItoVlwith  
middle5PiE10Searea，Cauda‖，aLldofseyea】rowsofsmal1spiTleS＞bandofseveralrowsof  
smaurecurvedspinesonintersegmentalmembrane，andpairoflateralspinulousarea・  
TerglteSⅥI，VIIlandlXwithoutspinesbuteachwithmiddlespinulousarea・Stemites  
IIftoV汀fdso血aYeSpinulou＄area，aSS出口脚inFig・占6AJbaddition，Sternjte51VtoVl  
bearnumero11SShortandfinespines（about8micronslong）alongcaudalmaTglnS，Which  
bmdlidlk¢patternincaudolaleralcomeTS∴   

Analsegments（Figs．66E，F）composed ofpair ofgenitalsheaths，and pair of  
relatlVelysmall，triangularanallobesbearing3shortbutstoutcaudalbrlStlesofsubequal  
1en辞h（about130micronslorL由・   

Larva．Bodylength3．4・4．1mm，Coloryellow．Antenna（Fig・67B）short，0nlyabout  
63micronsin1engthandl／2．21engthofmandible；5．segmented（36，1l，7，6，5microns），  
Elrstsegmentl・2tjmescombhedleLlgthofsegmentsJJtoV；＝ingorgansituatedcloseto  
thebase of負TStSegmentlantennalblade24micronslongふdslightlyshorterthan  
combinedlengthofantennalsegmentsIItoV・Mandlble135micronsIongand123  
micronswide；with5cuttingteeth，OfwhichmostapicaltoothislongeTandnaTrOWeT  
thanremalningteeth；Outermarginofmandibleconspicuouslycorrugated（Fig・67A）・  
I・abialplaterathersharplyangulatedinmiddle，With11teethalmostevenlypigmented；  
centraltoothnarrowandshrplypointed；nrStlateralpalrhasnot／chonlateralmar騨n  
（Fig．67C）．Labruma去inFig．67D．・EpipharynxandpremandlbleasinFig，67E；peCten  
epiphaけn由Sbes）h駈dhtotrlan卯1arplate，repTe紀ntingaformof血cね血∫・   

AbdominalsegmentsltoVIIbearpalTOfhairpencilsoncaudolateralcornersofeither  
side，andcomposedofaboutlOlonghairsinthecaseofnrsttwoabdominalsegmentsior  
ofsome200rmOreSjmjlaThaiTS血1StlbsequelltSegmentS．AbdorninalsegmentV］Ilbears  
palrofpreanalhalrtuftscomposedof6longhairsandtwoshorthairsarlSin各fromsemiT  
dobularbase．  

1AnalsegmentsasinFig，67J．Analgiilsleaf・Shaped，uPPeTわajrbeiTlgl16TTljcTOnS  
longarldlowerpairabout157microns；Posteriorpseudopodsbear16clawsofnormal  
Shape（Fig・67Ⅰ）．BaseofpreanalhairtuftasinFig・67H・   
Discussion．Thisspecieswasoneofthemostcommonchironomidsfoundbreedingin  

concrete pooIsand ditchesconstructedin NIES．Itisclearly amemberofthegeTluS  
O7CO瑚）以ざ，aSlh8eyeSOfthead“1t＄aT¢p、1besc¢nt，thedo－＄oCent血馳はeorthescutum  
areshortandthepuncturesfromwhichtheyariseareverysmal1・Alsothesquamais  
fringedwithhalr5，andtheLhypopygiumiswhite．1tbelongstothegroupCbyclassifi・  
catjoT10fEdwaTds（1929），aSthetibiaeaTeOfonecolor．JT）theclassificationproposedby  
H甘VenPja（1973），thisspeciesfhllsinthereversus・grOupOfsubgenusIsoctadjum；inview  
ofthechaetotaxyoftheabdominalterglteSandintheshapeofpesoflarva・Amongtwo  
SpeCies or this group known丘om Europe，the present one j5Clo5er tOクg用なぞ′  
（ZettelStedt，1850）thantoreversusuirvenoia，1973，duetotheabsenceofves・hairs，and  
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intheshapeofthefemalespcrmathecae，WhicharerLOtglobularbutelongated．However，  
thisnewspeciesdiffersdlStinctlyfromperTZiger，WhichwasdescribedfromSweden，inthe  
bodycD】0用fjo刀，血伽5truChけeOrthehypopyglum，im伽1eng仇or仙eabdomjnaヱ  
Segmもnts，intheantennalratio（aroundl．Ointhisspecies），andthesizeofthethoracic  
respiratoryorgan（thisspeciesislonger）．Amongtheαicotopusspeciesrecordedたom  
Jap？nby Tokunaga（1936），thisspeciesiscIc．sesttoyoshimunidescrlbedformales  
CO11ectedinKyushu，butthisnewspeciesislaIgerinbodysize，（］．7・2mmjnyoshbnuMO，  
darkerinbodycoloration，1arger，inAR（0．67－0．7inyoshEmuni），andbearsfewerand  
longerhalrsontheinnerlobeofthegonocoxite・  

（19）7鋸e〃e〝描朋ね肋椚¢〃JC〟ね（Edwards，1924）  Figs．68－71．   

hrvaeandpupaeofthisspecieswereco11ectedfrombottomsediments■Ofanoutdoor  
artificialstream QOnStruCtedinawood outside ofouTlaboratory duringJanuary and  
February1979，tOgetherwiththose oflbn（richoch7dius川Jiven（ris and  
γαね∂e〃5ぬ．A血山tswe代血soわundrestingonwansortlleditcll．   

5？ecbnensstudied，7malesand6females，COllectedfromwalloftheartificialditch  
On3February1979，andmountedingum－Chloral（SpecimenNo・A34－51to57and61  
to66）；S pupaL exuviae coIJectedin thelaboratory after emergence ofadults，and  
mountedingum・ChloTal（No，34－71to75）；41arvae dissected andmountedin gum－  
Chloral（No，34・81to84）；3malesand3females，pinnedoncard（inboxB20）・  
Additionalspeciemensofadultspreservedeitherdryorin70％alcohol，aSWeuaSthoseof  
pupae，】arvaeandthejrexudaepre舞ⅣedjfldcollOl，Werealsoav適ab】e良一thisstudy．   

Ma）e・Verysmal1midgewithbodylengthofl・68－1・92mm（1・82mm 
． 

Body coloration characterized by sharply defined contrasting colors of dark brown 
andpaleye1low；eyeSandantennalshaLtda∫kbrown；gTOUndco】oTOfscutumye山ow，  
Centralandlateralscutalstripesblack；SC11teuumandpostnotumdarkbrown；abdominal  
ter由tesI，IIandIIIlargely yellow，IVtoIX darkbrown；halteresyeuow；1egsalmost  
uniformlybIOWn．   

Head asin Fig・68A．Antenn且13segrnLented（includingpedicel），allsegmentsare  
Sharplyseparated（intherelatedspeciesoftuteaEdw，andvi（tGtaEdw．，SegmentSXIand  
XIIareindistinctlyseparated）．ARO．66D，74（0，71＋4．3inaver8geOf7），aJldlastsegment  
beingaboutaslongascombinedlengthofsegmentsVtoXII，岳1ightlyswollenapicany，  
andbeaTmOTethan20血orthairsinapicalre由on（Fig．68B）．Palp4segmented（24，41，  
75，147microns），firstsegmentYeryShort，lastsegmentbeingl．05timescombinedlength  
OfsegmentsItoIII・Verticalsetaetwopairs，SPPTaOrbatalsetaeabsent・Eyeshi卯y  
pubescent，reniform，Widely separated andwithout dorsomedian prq）eCtion；distance  
betweentwoeyes（0・27Tnm）1．4timesheightofeye．   

職oraxa5inFig・69E・Pronotum∫educedtowardsthemjddle，W仙20r3veγS血即t  
lateralhairs on each side．Scutumwithout acrostichals，With8－11dorsocentralsetae  
about63micronslon色，eaCharislngfrornalargepalehole，andwith34supra二alarsetae  
oneachside．Scuteuumwithohly2・4setae，alsoarisingfromlargepaleholes．   

Wingmembranebare；Squamabare；anallobe鮎t■WingvenationasiL］Fig・69D＆nd  
Tablels，RlandR4＋5entirelyfusedandthickened，formingclavuSWhichendson  
costaatabout2／51engthofwlng・AfalseYeinextendsfromr・malonganteriormarginof  
wingtonearapex・Malmoststraight；fCufarbeyondr－m・  
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PRelativelengthoflegsegmentsasinTable2s・Hlndtibiacylindriealandnotexpanded  
apical1ytofbmapicalproJeCtionlikeinspeciesofrelatedge彗uSCbrynoneura：TarsilV  
Ofal11egscordiform，ShorterthantarsiVofsamelegs・Ilairsonlegsshortandsparse，  
thoseonfronttarsusIonly？bout43micronslongaJldl・5timesdiameterofsegment・  
Oneapicalspuronfronttibia（31micfOnSlong，Fig．68C），tWOOnmiddletibia（14and  
12micronslong，Fig・68D），andtwoonhindtibia（31and22micronslong，Fig．68F）．  
HmdtibiaalsobearsIerminalcombcomposedofabout12spines（29・36micronslong，  
Fig・68E）・TipsoftarsiVbeartwoapicallypointedclaws，Smallempodium，butpulvilli   
ar¢absent．   

Numbersofhairsonabdominaltergiteshigh1yreducedinthlSSpeCies，Onlyseveralon  
eachsegment，aSinFig・69E・HypopyglumaSinFigs・68K，L，M・Analpointlacking・  
Gonocoxltewithbroadandrough1yeCtangularinnerlobe，beadngmorethanlObrisdes  
andmanymic【Otてichiae．GoTLOStylusslmple，withlargeterminalspine．   

釣∽ぬ Sm址midgewi也bodylen昌仙orl・8－3・Omm（2．08minaYerageOrり，  
andwinglengthofl・29・1・42mm（1．33mminaverageoflO）．Groundcolorofbody  
yellow，antennalshaft，eyeS，SCutalstrlPeS，POStnOtum andlarge parts ofabdominal  
terglteSbrown．   

FrorLtalvleWOfheadasin Fig，69C．Antenna6segmented（36，43，34，36，41，70  
microns），lastsegmentelongatedandegg・Shaped，0・45timescombinedlengthofsegments  
IltoV（Fig・69A）．Palp4segmented（21，43，65，125microns）．Eyespubescent（Fig，69  
B），reniform，withoutdorsomedlanprOjection，distancebetweentwoeyes（204microns）  
behgl．3tim¢Sheiかofeye．  

Pronotumwith20r31ateralsetae．Scutum without acrotrichals，with8・10dorso－  

Centralseachside，al1arlSmgfromlarge，palehole・Postnotumwithonly2setae．Wing  
Venation asinFig．69D．RlandR4＋5entirelyfusedandthlCkened，andextendsto  
about60％ofwinglength（40％longerthanmale）・Relativelengthoflegsegmentsasin  
Table2s・TarsusIVshoTterthantarsusVinal1legs．Pulv揖iabsent．   

Hairsonabdominalter5teshlgldyreduced，Only2・4？neaChsegment・Spermathecae  
andcercusasinFigs，69F，G．   

hLPa．Bodylength2．07－2．45mm（2．25＋0，12mminmeasurements oflOpupal  
exuvlae）．Thorax，lateralsidesofabdominalsegmentsI・VII，aSWellaslargeportionof  
SegmentSvuIandIXofpupalcxuvlaebrownincolor（acharacteristicofpupOfgenus  
nieneTTZDnnteHa）．ThoracicIeSPiratoryorganabsent・Distributionofspines，SPlnulesand  
hairsonabdominaltergites asinFigs．70A，B・SegmentIwithoutspinesandspinules．  
TergiteIIwith row ofsmallspinesalongcaudalmargin・TergiteIIItoVleachwlth  
Centralspinulousarea，androwofsmal1spinesalongcaudalmargin．TergitesVIl，VIlIand  
TXwithcentralspinulousareabutwithoutbarldofspines．StemitesIItoVIIIeachwith  
Spmulousareaincenter，butwithoutwhlrl－1ikelateralspinoseareasseeninmostother  
OrthocladlnePuPae，SegmentIwithpalrOflo11gandflatlateralswminghalrS（unusual  
CharacteristicforchlrOnOmidpupa）．SegmentIIwith3pairsoflateralhairs， 

imiddleoneislongandnat，withfirstandthlrdpairsbeingshortand奴mple・Segments）II  
‘toVIIIcachwith4balrSOflateralhairs，al1modifiedtolongandflatswirnminghirs  
l（numbe∫S 

I，3paiTSOnSegmentSIItoVI，4pairsinsegmentVIl，and5pairslnSegmentVIII）・Anal  
lobesofterminalsegmentwelldevelopedlikeswlmmingpaddles，andeachbear3long  
（aboutO．35mm）andstouthairsfromaboutmiddleoflateralmar騨l，Oneflatandshort  
hair（aboutO．04mmlong）frominnermargin，andaf血IgeOfabout40swimminghairs  
alonglateralandcaudalmargins（Figs，70C，D）．  
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LArVa．Body2・3・3，2mmingum－Chloralmounted specimens，COlorinlifecreamy  
Whiteexceptlleadandclawsonpseudopods，Whicharebrown・HeadlongandnaIrOW，  
aboutp．33mmlongandO．20mmwide．AnteilnaVerylong，154・174microns（163＋7  
micronsinmeasurementsoflO）andabout2．2timeslengthofmandible；5segmented  
（101，31，24，5，4microns），nrStSegmentl．5timescombinedlengthofsegmentsJltoV；  
SegmentIldarkbrowll，0thersegmentsye1low（keycharacterlSticofthisgenus），Segment  
lslightlycurved；distance丘ombaset？ringorganrOugh1yl／31engthofsegment；with  
Shortsetalocatedatabout4／5segmentlengthfrombase；antennalbladeaboutaslongas  
SegmentIl；Lauterborn’s organinconspicuous．IAbialplate（Fig．71D）almostevenly  
darkbrown，With6pairsofteeth，Centralpalrbeingwidest．Mandible（FiB．71E）with5  
Cuttingteeth，innerand outermarglnSSmOOth．I．abrum，epipharynx，premandibleand  
ma裏山aasinFigs．71A，B，F．   

Claws onanteriorpseudopodasinFig．71G．Preanalhairtuftscomposedor4long  
hairs，bases（Fig・71I）semiglobular，andcarJyinBtWOShorthairs・Posteriorpseudopods  
Verylong，aboutO．20mmandrough1y2．5timeslengthofanalgills；haveonestrongspine  
ataboutl／3distanCefrombase，and16simpletemlinalclaws（Figs，71H，））．   

Discussion．The adult，pupaandlarva ofthe present speciesexibitcharacteristics  
typicalofgenusT7zienemanniethz（orCbTynOneurqlnWidersense）・Intheadult，thenlSed  
wingveinRisadistinguishingcharacterlSticofthisgroup，andtheshapeofthetibiaand  
tarsusIlofthelegsisumique tothisgenus，Amongthe previouslyknown forms，the  
PreSent SpCCies agreesin the morphology ofthe male and femalewith that ofthe  
77zienemnnieLhzmqTuSCuhl（Edwards）ofEurope′inthattheeyesarepubescent，themale  
antennalSCOmPOSedof13welldennedsegments，thelastsegmentbeingaslongasthe  
preceding8segments together，and the gonocoxltelobeisvery broad andbearslong  
Setae．Inthe pupa，thisspeciesisalsocharacteristicofCbrynoneura・grOupinthatthe  
anallobesarefringedwithswimmingIlairsandhave310nglateralsetaeandoneshorter  
innerseta，theabdominalsegmentsIIItoVIIIbear4pairsoflateralswimmimghairs，and  
theabdominalter由tesIltoVIhavearowofspinesalongthecaudalmargin・Inthelarva，  
thestructureandcoloroftheantennaaretypicalofthisgenus・InJapan，Tmq7uSCuhl  
（Edw．）wasrecordedbyTokunaga（1936）asbeinBCOmmOninKyotoinautumn．  

（20）βぬ∽e∫αrJ〟メ山如，Sp∴nOY．  Figs．72－75・   

I．argenumbersoflarvaewere collectedduringFebruarytOApril1978inmountaln  
streamsontheslopesofMountTsukuba，aftertheareawastreatedwithinsecticidefor  
blacknycontrolexperiment5．hrvaewereeasilydistinguishedfromcoexistingchirono一  
mids by theircolorbeingalmost entirelyblack．Pupae and adultswere rearedinthe  
laboratoryln Smallplasticcontainerskeptincold rooms regulated at10C or15C，  
butthelarvaemostlydiedwhenkeptinwarmeitemperaturesat20Corhigher．   

Materialsstudied・Holotype：amale，emergedonlOMarch1978fromlarvacollected  
atMountTsukuba，ingum－ChloralslideNo・A23－01，Paratypes：3malesand4females，  
mountedin gum－Chloral，3males and3fbmales，mOuntedinbalsaminMarch1978，  
reared fromlarvaco11ectedthesamelocality；7malesand8females，Pinnedoncardin  
BoxB12，Samedata．hrvae，Pupaeandtheirexuviaemountedingumchloral，andadults  
pTeSerVeddrywerealsoavailableforthlSStudy・   

肋te．Body almost unlformly black．Bodylength4．0．6．OTrLm（4．71十0・69mmin  
measurementsof7），winglength3．06－4．23mm（3．69＋0・42mminrneasurementsof8）．  
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Antenna14segmented，AR2・43・2・90（2・58十0・16inチVerageOf7），hlgh1yplumose，  
apexsllghtly expanded，Withone apicalsetaabout35mlCrOnSlongandmorethanlO  

SenSOrySetaein去ubapic山egion（Fig・73D）・Palp4se甲ented（0・17，0・20，0・20，0・29  
mm）・Eyes high1y pubescent（Fig・72J），withconspICuOuSdorsomedianprq］eCtion，  
distancebetweentwoeyes（0・35mm）beingO．9timesheightofeye．Headwithabout30  
Verticalsetaebetweentwoeyes，andabout15postorbitalsetaeoneachside．   

Thorax asin Fig・73A・Pronotumwelldeveloped，COnneCtedinmiddle，with4．5  
lateral setae on each side・Scutum almost entirely black，SCutalstrlpeS hardly  
dlStinguishable from gTOund color；aCrOStichalsetaeabsent；dorsocentralsetaeuniserial，  
9－1loneachside，withlargepaleholeatbase；Supra・alarsetae50neaChside，Scute11um  
black，withabout30setaeirregularlyscattered・Postnotumblack・Halteresbrown，apical  
portionsliかdypale∫・   

Wingmembraneshghtlypurplebytransmittedlight，denselycoveredbymicrotrichiae．  
Squamafhngedwithblackhajrs・Ana‖obewelldeveloped，right－angled．Wingvenationas  
inTableltandFig・72A・Crossveinr・mlongandoblique・Crossveinm－Cuplacedalittle  
beyond fCu．CostaextendsslightlybeyondendofR4＋5．R2＋3endingaboutmidway  

betweentipsofRlandR4＋5．   

Legsalmostuniformlyblack・RelativelengthoflegsegmentsasshowninTable2t・  
LegratioO・74infrontleg，0・50inmiddleleg，andO・69irlhindleg・TarsusIVofal11egs  
COrdiform，dividedapicallyintotwolobes，andshorter山antarsusVofcorresponding  
legs（Fig・73C）・Oneterminalspuronfronttibia（104micronslong，Fig．73E），tWOOn  
fronttarsusI（48，41microns），tWOOnfronttarsus11（37and35microns），tWOOnmid  
tibia（67and60microns，Fig・73F），tWOOnmidtarsusJ（46and39microns），tYOOn  
midtarsusIl（43and34microns），tWOOnhlndtibia（99and53micrnS），tWOOnhind  
tarsusl（46and46microns），andtwoonhindtarsusll＠3and41mlCrOnS）．rhndtibia  
Withincompletecomb（rowofabout20closelysetbutseparatedsetae，Whichare75to  
36micronslong，Fig・73G）・AllotherlegsegmentsaredevoidofterminalspuIS．Al11egs  
with pairofclaws，aPical1y forkedinto5teethandwith4basalhairs，andlongand  
COnSPicuousempodium，butpulvi11iabsent（Fig，73C），   

Abdominalsegments，including hypopyglum，almost uniformly black．StruCture Of  
hypopygium（Figs・73H，））ischaracteristicofthlSSpeCies．Analpointverylongand  
Slender（217micronsIongbutonly12micronswideinmiddle fortypicalspecimen），  
almostentirelybareexceptforbasalpartwhichbearsmicrotrichiae，andhassecondary  
apicalprocessontip，aSinFig，73Ⅰ，Gonocoxltehasverybroaddorsa1lobewhichbears  
numerousshorthalrSalonginnermargln，andsemicircularventrallot）eWhiehbearsabout  
20externallonghairs（about200micronsinlength）arrangedradial1yonventralsurface．  
Gonostylussimple，．Slightlyexpandednearapex，andbearsonemainandtwoaccessory  

Spinesneartip（Fig．73K）．   
Ebma］e・Bodycolorationalmostentirelyblack，eXCepthaltereswhicharebrownor  

yeuow・Bodylength4・04・7mm（4・37十0・23mminmeasurementsof7），winglength  
3・11－4．08mm・（3・54十0．33mmlnmeaSurementSOf7）．FrontalviewofheadasinFig．72  
I；Withabout25verticalsetaebetweentwoeyes，andabout18postorbitalsetaeonboth  
Sides・Eyeshlgh1ypubescent（Fig．72J）．Antenna8．segmente¢（63，89，58，60，55，51，  
147microns，Fig・72C），lastsegmentO．4timescombinedlengthofsegmentsIItoVIl，  
Palp4segmented（108，166，183，318microns）．Distancebetweentwoeyes（0．29mm）  
bemgO・75t血eshei由toreye，．   

Groundcolorofscutumblackandpruinose，SCutalstripesblackandinconspicuous．  
Scutellumdarkbrown・PostIlOturnblack・Haltereslargelyye1low，basalone・fourthbrown  
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Olalteresblackinmale）．Chaetotaxy、ofthoraxasinmale．1  
・Wingmembranesllghtlypurplebytransmittedlight，thlCklycoveredbymicrotrichlae，  
but devoidofmacrotrichiae・Anallobe neaIly rectangular・Squamafringedwithblack  
halrS・Wingvenationasinmale，Fig．72AandTablelt．   

Legsalmostumiformiyblack．RelativelengthoflegsegmentsasinTable2t・Legratio  
O・65infrontleg，0・46inmiddleleB，andO・66inhindleg・TarsusIVofal11egscordiform，  
雨thtwolobesontip，andshorterthantarsusVofsamelegs（Fig．72H）．Clawssimple，  
Withpointedapex（notspatulateandapicallyforkeda5inmaleclaws），andbearabout6  
halrSat base；emPOdlumWe11developed，withnumerOuSbranches；pulv山iabsent（Fig・  
72G）■SpeJma血ecasemjglob止Iar，da∫kb∫OW叫Fjg．72L．Cercu5a5血Fig．72Ⅹ．  

E Lhpa．Bodylength4．9－6．7mm（5，67mminaverageof6，meaSuredwithmounted  
Pupalskin）・Thoracicfespiratory 

． 

SUr伽e（Fig．74E）．   

Distribution ofspines and spinules on abdominalsegmentsasin Fig，74A．Both  
ter由tesandstemiteshavereticulatesurface．Segmentlwithspinulouszonealongcaudal  
margin oftergite，but deYOid oflarge spines．TergiteIIwithspinulouszone covering  
pro裏m山九狐rowof6・き1a聯trjangu】a∫ざp加e5弧d4・65m山即5pinesondj5td2ノ5  
level，and narrow spinulous zonealong caudalmargin；StemiteIIalmost entirely  
Spinulous，butdevoidoflargespines．TergitcsIIItoVIIIsimi1arindistributionofspinules  
andspine＄tOtergiteII，i・e・largesplnulouszonccoverLrLgprOXlmaltwoth1rd50fsegment，  
transver駆JOWOr12－161arg8tr加gular5pine5atabout2／51evel，卸dnarrow5pinu】ous  
ZOnealongcaudalmargin．SternitesIIItoV）Ialsohaverowof7・121argetriangularspines  
bnabout2／51evelfromcaudalmar卸1，andcoveredbynumerousspinulesalmostentirely  
exceptformiddleportion anteriortorowofl且rgeSPines．StemiteVIIIdevoidoflarge  
gpine5，alld5pi瓜UlouざalmoJta追0Ver．   

Caudalsegmentwith1arge spinulousarea ontergite，palrOfgenitalsheaths，muCh  
longerinmalethaninfemalepui）a，andpairofanallobesbearing3stouttemlinalbristles  
almostequalinlengthofO・29・0．33mm（0314mminaverageof6）、   

ム折町．Mature】aⅣaeOf血ざSpeCie5C且nbe心臓rentjatedbybareeye丘ommo5tOtller  
ChironomidlarvaecoexIStlnginstreamsbycoloEOfheadcapsule（black），thoracicand  
abdominalsegments（brown），andclawsofposteriorpseudopods（black），Whicharean  
muchdarkerthancorrespondlngPartSOfotherspecies・Bodylength6．7－9・Omm（8，4mm  
血a代rageOr7）．   

Antenna5segmented（65，19，7，5，5microns，Fig．75B），丘rstsegmentaboutl・7  
t血escomb山IedlengthofsegmentslltoVこthlrdsegmentannulated，apParentlydivided  
into5rings；antenalblade31micronsandO．75timescombinedlengthofsecorLdtofifth  
弧tellnalse卯18nt・砧ng organ血1／6l¢Ve】丘om base or first antennals¢卯1ent・  
Epipharynx，premandible，1abrum andmaxillaasinFigs．75C，I），PectenepipharynglS  
COmpOSed ofthree triangular spines・Mamdiblewith5teeth，mandlbular bruSh very  
StrOng，COmPOSedofsome20hairsarrangedlikeafan；eaChhairwithsaw－1iketeethon  
distalhalf（Fjg・75E）・1Z・abialpJa亡e（Fig・75A）high1ychitinizedandstrongZypigrnented，  
with21cuttingteeth，Centraltoothwidestandabouttwiceaswideassecondpair，Which  
isagalnwiderthanremalningteeth・   

Clawsonanteriorpseudopodsslightlypigmented，medium－Sizedclawscomb－1ike，with  
4deeptee仙，1argeclaγS前山saw－1ik8minuteteethalongconvex弧dconcavemargins  
（Fig．75F）▲   

Caudalpartoflarvaasin Fig．75G．Preanalhairtuft eachcomposedof4high1y  
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plgmentedhairs，0・29mmlong；hairtufthasnobasalprocess，andarisesdirectlyfTOm  
bodywalln¢aTdo－SOCau止血ma頑nof8thabdominalsegment（Fi8・75H）．Anal辞1ssub－  

equalinlenがh，aboutO（17mmlorlg，andapical1yrounded・Posteriorpseudopodswe11  
developed，nearlyO・6mmlong，with16terminalclawswhicharehighlypigmentedand  
nearlyblack．   

DIscussiorz．This speciesiswithout doubt amemberofgenusDiamesa，Subfami1y  
Diamesinae，SiTICethewinghasthecrossveinm－Cu，WhichisplacedalittlebeyondfCu，  
R2＋3isseparatedfromRlandnotconnectedwithRlbyR2，r－mislongandcurved，  
tarsusIVofallthelegsarecordiformandbilob9datthetip，andthefemaleantermais8  
Segrnented．Among the three groups within the genusDiamesa defined by Edwards  
（1929），thisspeciesbelongstoGroupAbecausetheeyesarepubescentandthewingsare  
greyorpurplish・Amongthe｝thfeeBritishspeciesdescribedinthisarticIc，thepresent  
speciesismostcloselyrelatedtoD．waL（li（Meigcn）ortoD・bohemani（Goetghebuer）of  
Plnder（1978），inthe shape oftheanalpoint，butthepresentspeciesdifferessentially  
fromtheseformsinthestruCtureOftheinnerlobesofthegonocoxite．TheYentrallobe  
Ofthisspecies（Fig・73J）isquiteuniqveinthatitbearslong・fan・Shapedbrisdes・andcan  
beeasily differentiatedfromal1pTeVlOllSly recordedDiamesaspeciesbythlSCharacteト  
istic・Of5speciesofgenusD由mesa（s・Str・）recordedbyTokunaga（1936）fromJapan，  
the present speeiesis cIosest toD．plumicornls，Sinceitbearsbristlesonthe fronto・  
Clypeus，aPicalspinesontarsiIandIIbutnotontarsusIlI，andalongana1lobeonthe  
male9thte噛te・rlowever，thepresentspeciesdiffersdistinctlyfromthisandallother  
DLamesaspeciesdescribedbyTokunaga（1936，1937，1964）inthestructureor仏emale  
genitalia，eSpeCial1yintheshapeoftheinnerlobesofthegonocoxlte・   

blthepupa，thlSSpeCiesissimilarinthestructureoftheanallobestomembersofthe  
Subfamuy Orthocladilnae，butdiffersfromtheminbearlnglargeconicalspinesonboth  
abdominalterglteSandstemites・Inthelarva，itischaracterizedbytheannulatedstruC－  
tur¢Ofthethirdantennalsegment，irlthefan－ShapedmandibularbruSh，intheabsenceof  
basalprocessofthe preanalhairtuれandin the coloration ofclawsontheposterior  
pseudopodswhichareverydark．  

SUMMARY  

Adults andimmature stages oftwentyspeCiesofchironomidmidgesbelonglngtO  
Various genera ofthe subfamilies Chironominae，OrthocladilnaeandDiamesinaehave  
beendescribed formaterialscollected fromthe study areasinTsukuba，Shizuokaand  
Nagasaki・Specimenswererandomlyselectedfromourcollectionsandmostlyrepresented  
COmmOhandimportantspeciesbasedonourbiologlCalstudiesorlandwater・Ofthe20  
SpeCiesdiscussedinth色pTe紀ntpa匹ー，1ユaTetIeatedasnews匹Cies，md3aleneWtO  
Japan（Nos・1・15，17）・Oftheremal坤g5speciesrecordedbypreviousworkersfrom  
Japan，0nlyonespecies（No・2）wasknown丘omthedescriptionsoftheadult，puPaand  
larva，aJldthusnewrecordsfor，larYaeOf3species（Nos．3，16，19），‘andforpupaeof2  
SpeCies（Nos．3，16）aregivem．  
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Tablel．  

ComparisorLOfstandaTdmeasurementsofwingverlationamongchironomidspecies，  

Speとies   WL   Percentage   

Code  Speciesname   Sex          （mm）  ww sc  RI Rユ十3 R4十5 Cs  M   

a  ルⅣJJ牛山′Ⅲ†  F  959510り  
Pα〝力e〃Oge〃eJわ〟J  

b  乃呵仙川肌  M   

0）〉βmαf   F  1．87  25  65  7二≧  80  94  96  9モ）  

C  αわ〝Om〟∫   M  3．18  22  73  84  87  99  99  99  

血ぬ紺皿   F  3．09  2（； 68  81  82  97  97  9！）  

d  GレクroJe乃d桓β∫   M  3．50  21 65  83  87  99  99  97  

抽h叫卿   F  5．30  25 （56  83  87  99  99  98  

e  此〃r叩ed血m   M  1．68  25 （；1  80  80  97  97  98  

■∫鋸ハブた〟〃e〃J由   F  2．21  26 58  80  80  98  98  95）  

f  jセ〃J8ped血m   M  1．79  24  59  79  82  97  97  9！〉  

たαJ〟mie〃J由   F  1．68  28 55  78  81  97  97  98  

g  ね加地鱒澗   M  2．76  25  66  79  81  96  9（；  98  

0（’わg〟rねr〟椚   F  2．69  31 63  77  81  96  9（； 97  

h  〟fcrofe′適中eざ   M  2．03  23 （i1  81  83 100 100  99  

JJ〃た〟あde〃∫わ   F  2．13  27  58  77  79  99  99  95  

1  〟fcmJeI山中e∫   M  2．09  24 66  82  83  99  99  97  

〟re∫力血oe〃JJJ   F  2．15  29  56  75  77  99  99  97  

拍車抑止止血   M  ユ．68  23  54 （i5  73  87  87  9l  

椚α加ゎe〃Jf∫   F  2．56  26 45  62  67  85  85  87  

k  り〃／い√山ノ山∫   M  3．17  21 60  69  76  87  87  92  

ル即血血脚廊   F  2．83  26 42  53  63 ■ 73  73  81   

towlngleng仙   

Cul Cu2 An r－m m・Cu fCu  

89  70 49  46  52  

90  70  53   52  58  

85  66  49  48  52  

90 73 67  56  ．59  

88  66  60  50  54   

87  68  62  52  55  

85 67 （；1  49  52  

89 67 56  52  56  

90  68  55  50  55   

91 69  47   51  54  

8（5  66  52  47   

88  69  59  51  

87 （；5  58  49  

91 68  5（；  49  57  

86  64  53  46  52  

89 （59  61  49  58  

86  68  58  47  52   

84 （〉8  57  45      ■46  

77  56 48  36  37   

83  70 （；0  46  47  

74  59  48   34  35   



PerceJ】tagetOW】mglellgth  

Species  WL  
Code  Speciesname   Sex   （mm）  ww sc  RI R2＋3 R4＋5 Cs  M （二ulCu2 An  r－m m－Cu fCu   

OrJ力0仁山d血∫   M  2．29  25 64  77  86  94  94  99  91 73 60  49  50  
たα〃ff   F  2．62  24 58  71 79  94  94  99  92 76 61 48  49  

乃ecrJ℃C血d血∫   M  4．00  2（； 64  73  84  95  99  99  92 74 （；0  47  53  

叩〟α汁0〃〟J   F  3．86  29 65  73  83  96  99  99  92 76 61 46  51  

n  血血郷如拙   M  1．57  31 46  59  89  90  93 100  92 71 46  42  53  

γ〃餌〃ロブ   F  2．50  33 47  56  92  93  96 100  92 73 43  37  51  

0  鳥肌拍虚血対仏蔀M   M  2．49  22 57  69  80  91 94  9り  90 73 62  49  52  

mノ汀（〃†相   F  2．47  29 53  70  81 92  97  99  90 71 57  48  50  

p  0血扉叩触   M  1．85  22 （；3  72  83  93  96  99  89 72 （；4  49  53  

鋸c加c血J   F  1．69  28 50  65  75  85  88  90  82 64 58  43  46  

q  （｝打川いJM∫   M  2．21  25 5（i 69  81 94  94  98  77 71 57  47  53  
叩ルビJJ血   F  2．31  29 59  68  82  96  96  99  88 69 56  47  51  

r  0血加叩皿   M  1．82  24 54  70  83  93  96  99  87 72 59  51  58  
γ〃ル∂錯5血   F  1．64  3ユ 56  69  84  94  97  98  88 70 56  48  53  

S  乃fe〃e〝揖〃〃ie〃α   M  1．31  32 －   38     44  44  99  91 69 53  35  54  
m如那仇血   F  1．08  36 －   3（；  61 61 98  89 66 48  36  43  

上）ねmeJα   M  3．58  24 68  79  86  98  粥  99  90 71 6（5  52  43  38  

J∫〟たuあ〃   F  3．21  31 60  68  83  97■ 97  99  90 71 62  47  41 38   

Note・WL：Winglengthinmm；WW‥ perCentageOfwingwidthtowinglength；SctoAn：PerCentageOfthelengthfromwlngbasetoend－   
POintofrespectivewlngVeintowlnglength；r，m，m，Cu，fCll＝relativepositioninpercentagetowingofrespectivefork；F＝female；   
M：male（see Fig．60A）．   



Table乙  
Comparisonofr色1ativelengthoflegsegmentsamongchironomidspecies  

Species   bg   LengthinO．01mmurLit   
Code  Speciesname  Sex          No．  fe  ti tl t2 t3 t4 t5 LR   

a  Jb′J山′＝山rJ〟J   F  57 43 58  30 24 17 10 1．35  

Pα〝／rビ㈲gぞ／！gJ血  61 53 25 14 】1  8  7 0．47  

72 65 37  23 21 11  7 0．57   

b  乃明硝椚M   M  54 37 61 35 27 19 111．66  

叩甜血  58  52  27  17 14 10  8 0．52  

65  64 43  28  23 17 11 0．67  

F I 58 3（） 57  24 18 12 10 1．59  

53 55 25 15 11  8  8 0．45  

61 67 40  23 20 12 10 0．60   

C  （Ⅵ†′川いJ〃〟∫   M  108 103 125  77  71 60  二Z8 1．22  

JJ山一川バ  、98111 53  47 33  22 17 0．48  

四  131141 84  53 51 32 22 0．60  

F 1 111114137  68 59 49 25 1．20  

113111 53  32 25 17 15 0．48  

田  12714二） 7（； 48 42 23 18 0．53   

d  Gレクわざe〃d桓eg   M  193168 237 122102 85  39 1．41  

ro加〃聯J  195 198 100  73  56  39  27 0．51  

195 222 154  95  78  51 29 0．69  

F I 183188 276 129110 95 44 1．47  

220 222 112  71 59  39  27 0．51  

田  222 254163 100 83 51 29 0．64   

e  fセ〃r岬ed血m   M  75 47 85  52 39 23 15 1．81  

∫力か0たα〃e〃∫fg  83  66 40  23 18 13  8 0．60  

94 79 55  30 27 18  9 0．70  

F I 84  54 95  59 45  31 15 1．75  

90 80 41 25 18 13  8 0．51  

95  85  56  32  28 18 10 0．66   

口  Jセ〃J叩e（ガ山m   M  68 43 79  47 35 25 13 1．84  

たα占〟mfe〃Jね  75  58  3（i 21 16 10  7 0．62  

82 （；8 48  2（I 24 15  8 0．70  
F I 69 44 84  50 36 27 13 1．91  

76 60  3（i 21 16 11  7 0．60  

77’64 50  27 23 15  8 0．71   

g  A）レクedf山m   M  99 78124  59 54 40 19 1．58  

OCJ叩rね血叩  111 93  59  33 25 18 13 0．64  

皿  111112 82  43 39 24 14 0．74  

F I 94 70100  49 41 33 18 1．43  

102 86 51 2822 16 11 0．60  

田  101105 76  41 36 22 14 0．72   
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Species   bg   LengthinO．Olmmunit   

Code  Speciesmame  Sex          No．  fe／ti tl t2 t3 t4 t5 LR   

h  肋和上b〃伸e∫   M  

fJ〟た〟あαe〃JfJ  112 89 50  28 2114  8 0．56  

9（； 87 75  41 34 20 10 0．86  

F 1 111 81134  93 61 50 23 1．6（i  

114100 52  32 24 1（；10 0．52  
田  115．111 84  44 36 24 11 0．7（i   

u  〟‡croJe〃d如J   M  87 57104  68 50 4119 1．81  

〟reJ鋸〃OeJびf∫  田   94 80 48  30 23 16 10 0．60  

99 94 66  37 34 21－・12 0．70  

F I 9（； 59106  79 57 44 20 1．79  

97 87 49  30・ 23 17 11 0．5（；  

田  104 98 69  41 31 21 11 0．70   

】  Or才力oc血d血∫   M  88 94 70  48 3（； 22 14 0．74  

仙止山川血  85 86 49  31 23 13 12 0．57  

89100 （iO  38 30 16・14 0．60  
F I 89100 67  41 31 20 13 0．67  

91 88 46  26 21 13 12 0．53  

Hl   97104 （；1 36 27 16 13 0．58   

k  0′J力ocねd山方   M  92104 75  49  35  23 16 0．72  

タ〟gα∫カブmαe〃JfJ  95  94 49  31 25 17 14 0．52  

106114 6（i 41 33 19 14 0．58  

F I 96106 78  45  32 21 14 0．73  

9（i 94 50  29 21 13 13 0．54  

田  105120 69  40 29 15 14 0．57   

口  0′Jわocねd血∫   M  88 93 71 46 33 21 14 0．76  

tJI汀†  84 84 46  30  22 13 13 0．54  

四  9（i 98 60  3（i 28 16 15 0．61  

F I 6767 50  31 22、14 12 0．74  

田  61（；2 32  20 15  9 10 0．52  

67 74 41 25 18 11 10 0．55   
． m  乃ecrmc由d加古   M  94・11084  51 38  22 16 0．77  

叫皿伽釧皿  101103  51 31 25 17 15 0．50  

田  119，118  73  －41 31 20 15 0．61  
F I 86■ 98 79  41 35 22 13 0．80  

89 92 46， 28 20 15 12 0．49  

94、109 64  39 3119 14．0．59   

ヲ n  仇雨脚如拙   M  48 53 39  24 1（；11  8 0．75  

タαぶ〟〃Of  50 47 23 13 11  6 （i O．49  

54 56 3018 14■ 6  6 0二53  
F I 45 46  3（； 23 14  9  7．0．77  

46‘45 20 11 9  5  5．0．45  

50．53 27’15 13  6  60．51   
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Sp¢Cies   bg   LengthinOtOlmmunit   

Code  Speciesname  Sex          No．  ，fe ti tl t2 t3 t4 t5 LR   

0  月〃・αけわ力o仁山d血J  ーM  68 89 53  32 24 18 13 0．60  

叫何′g〃rrね  70‘’72 38  2117 12，110．53  
73 90 51 ■27 22 14 12 0．57●  

F   

田  81 83 40  21 17 12 11 0．48  

80 9S  5ユ  ユ亀 2ヱ14 13 0．54   

p  （｝fcoJ叩u∫   M  7（； 96■ 57  36‘24 17 13 0．60  

みfc≠〃Cr〟J  80 84 41 22 17 ■1111 0．49  

田  － 78 95 52 － 30 22 13 12 0．55  

．F   58 69 39  23 17 12．10 0．56  

Ⅰ卜  59 61 29 17 12 ∴8  8 0．48  
田  54 67 38  20 10 10  8 0．57   

q  0・fcor叩〟∫   M  60 78 42  23 17 14 11 0．54  
町ルビ∫J万古  62 64 29 17 13  9  9 0．45  

61 74 38  2117 1110 0．51  

F   

57  58  26 14 11  8  8 0．45  

57 （i5  34  17 16  9  9 0．52   

‘r  丘J〃†り叩J   M  63 80 43  27 20 15 11 0．54  

カ血録憫れ  68．70 30 18 ．14 10  9 0．43  

66 7（； 41 23 19 －11 10 0．55  
F I 57 71 36  22・1（i12■  9 0．51  

．II   60 61 27 15 12  7  8 0．44  
63 69 37  20 1（； 9  9 0．54   

S  mie〃em〃〃〃Je〃〃  M  46 39 28 13  7．5 2．5 4．30．73  

m如胴乱血  44 47 30 16  7．8 2．9 4．90．65  

1ⅠⅠ・  40 47 33 ′18 12  3．9 5．10．7卜  

F 1 42 38 24 10  6．4 3．2 4．80．63  

41 44 27 13 10  2．1 4．70．62  

35 44 26 15  6．5 3．1 3．90．60   

ロ  J）山川バJ   M  137171127 （i6 41 10 14 0，74  

†川ん〃／り  149151 76  40  25 11 13 0．56  

159178122  59 33 12 13 0．68  

F I 142159102  56■■ 3（）14 16 0．65  

144137 （i3  35 22 13 14 0．46  

皿  156156102  54・32 15 16 0．66   

Note，FiguresarelengthofsegmentsinunitofO．01mm；LRisobtainedbydividingthe  
lengthoft・lwithlengthofti．  
M：male；F：ferr［ale；feこfemur；ti：tibia；tl：tarSuSI；t2：tarSuSII；t3：tarSuSIII；  
t4：tarSuSIV；t5：tarSuSV．J：frontleg；ⅠⅠ：middleleg；．IIJ：hlndleg．．  
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EXPLANATION OF FIGURES  

（1）fb〃ねり′相和u叩αr伽〃（ぽe〃eJfc〟∫（Freemaれ，19‘1）   

Fig．l．Female ＾．wing．B，antenna．C，Palp．D．combscale ofhind tibia・  
E．combscaleofmiddletibia．F．spermathecae．G，CereuS．   

Fig・2・Pupa A・abdominal segments，B－I・SPines，Splnules and scales on  
abdominalsegments・B・Spinesandspinulesonsegmentll．C・Spinegroupsonsegment  
lII・J）・medlarlandlateralspinegroupsonsegmentIV．E．asplnegrOuPSOnSegmentV・  
F．apart ofspinulousareaon segmentVI．G．do，SegmentVII・H．swimminghalrSOn  
SegmentVlll．1．caudolateralscaleonsegmentVIII．   

Fig．3．LhrYa A．head，dorsalaspect．Jl．head，Ventralaspect．   

Fig．4，LBrVa A・1abialplateandparalabialplate．Jl．mandible（cuttingteethon  
leftside）．C．maxula．D．antenna．E，1abrum，ePiphalynxandpremandlble・F・Clawson  
anteriorpseudopod・G・Clawsonposteriorpseudopods・H．caudalpartoflarva・   

（2）7加γJα′J〟JOγαmαJ，Sp．nO仇   

Fig．5．Adult A・frontalvleWOfhead，male．ELdo，female・C，malehypopyglum，  
dorsdview．D．analpomt，1atera】view．E．appendagelandla，yentra川ew・f．appen－  
dage2a．G．femalehypopyglum，Ventralview．   

Fig．6，（A・Ⅰ：adult；．－T：pupa） A．wingofmale（above）and female（below）・  
B．dorsalviewofscutumandscute11um，Showingbasesofsetae・C・femalepalp・D．female  
an【en朋．E．丘orltd tubercle5，托ma】e．F．丘onta】紬be∫Cle5，male．G．cercus Df托ma】e  
hypopyglum・H．tipoffronttibia，male．1．tlpOfhlndtibia，male・J．thoracicresplratOry  
Organ，puPa・K．abdorninalsegmentsofpupa，Showingdistributionofspinesandspinules・  
L．spinulousarea（part）orrtergiteI．M，N，0．spinesontergitelI・P．spinesonte噛teIII・  
Q，R，S．spineBrO11P On tergltelV，Vand VI．T．caudolateralscaleofsegmentVJII・   

Fig・7・tArVa A・1abialplate andparalabialplates・B・1abrum，epipharynxand  
premandible・C．premandible・D．maxilla．E．mandible，dorsalview・F・Cuttingteethand  
subdenialsetaofmandible，Ventralview．G．antenna．H．clawsonanterior pseudopod．  
t．caudalpartoflarva・J・Clawsonposteriorpseudopods．   

（3）仇～′0〃Om〟∫rd加α瑚5（粘e恥ー，1912）   

Fig．8，AdultandLArYa A．wing，maleandfemale・B・tipoffronttibia，male・  
C．tip of hind tibia，rnale・D・femaJe cercus・E・female antenna・F・femaJe palp・  
G．1abrumandpremandible，1arva．   

Fig．9．Malehypopygium A．dorsalviewofgenitalia・B・dorsalappendage，dorsal  
view．C，gOnOCOXite・J）・analpoint．E．ventralappendage，dorsalview・   

tFig・10・PupalAp dor組lview・Of abdorrlinalsegments・B・a part Ofproximal  
splnOSeandspinulousareaontergiteJI・C・aPartOfapicalspinoseareaandcaudalband  
offecurvedspine豆ontergiteIILD．spinulesarLdspinesontergltelIl・E・aPartOfcentral  
spinoseareaontergiteIV・F・・apartOfapicalspinoseareaontergiteIV・GL・apartOf  
proximalspinulousandspinoseareaonterglteV・f7・apartOf＄Plnulousareaonter由te  
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Vll．l．aswjmmjnghaiTOnSegmentVI．J．1eftandrightcaudolateralscalesonsegment  
VIlI．   

Fig，11・Larva A・1abialplate and paralabialplate・B・mandible・C・antenna・  
D・Clawsonanteriorpseudopod・E・Clawsonpostqriorpseudopod・F・basesofpfeanalhair  
tuft・G・analsegments，VentralvleW・H・analsegments，1ateralview・   

（4）C如ro∫e〃坤e＝0加闇餌f，Sア・OV・   

Fig．12，Adult A．wing．B．female antenna．C．female palp・D，SPermathecae・  
E．cercus．   

Fig・13・Adult A・malehypopyglum・B・Ventralappendage・C・dorsalappendage・  
D．analpoinりateTalview．E，frontaltubercles，male、F・frontaltubercles，female・   

Fig・14・Pupa A・abdorninalsegments，dorsalview・tI・Spinesandhooksonterglte  
はC．spinesontergiteIII▲D・pa】matesc且1eon【e血teIl・E・do，terg】feノJII・F・do，terglte  

lV・G・do，terglteV・H・do，tergiteVI・l・aSWlmminghaironsegmentVll・J・Caudo－  
lateral scales on segment V11I. 

Fig・15・Lht・Va A・labialplate and paralabialplate・B・antenna・C・mandible・  
D・Clawsonanteriorpseudbpod・E・Clawsonpostefiorpseudopod・F・pOSteriorpartof  
如va，1ateraユview．G．po5teriorpadorlarva，dor5dview・  

（5）fセ〃叫7ed血mざ力J相加〃e〃JれSp．nOV．   

Fig・16・Adult A・head，frontalview，female・B・thorax，1ateralview，male・  
C，femaleantenrLa．D．tipoffronttibia，female．E．tipofmiddletibia，female・F・SPer－  
mathecae．G．cercus．   

Fig・17・Adultamdpupa A・malehypopyglum・B・Ventralappendage・C・gOnOStylus・  
D．analpoiTlt．Z：．dorsajappendaBe・F・WjTlg・C．thojacicrespiratoryorganofpupa・   

Fig・18・Pupa  ＾・thorax，Ventralview・Jl・abdominalsegments・C・enlargedview  
Ofspinesorsplnules．D，CaudolateralscalesonabdominalsegmentVlll・   

Fig．19．LBrVa A．1abialplate and paralabialplate・B・labrum，epipharynx and  
premandibles・C・antenna・I）・mandible・E・Clawsonanteriorpseudopod・F・Clawson  
posteriorpseudopod・G・basesofpreaTlalh且iTtuf（S・H・CaUdalpartof】aL・Ya・  

（6）Pe〃叫）ed助川加JU〝〃e〃M，Sp．mOV．   

Fig．20，Adultmale A・hypopyglum・B．gonocoxlte・C・Ventralappenda色e・D，E・  
dorsalappendage・F，arLalpoint，dorsalview・G・analpoint，1ateralview・tl・tipoffr6nt  
tibiaandbaseoftarsusI．1ateralview・1［・tlPOffronttibia，Ventralview・J・tipof・intenna・   

Fig・21・Adult alld pupa A・female antenna・B・femalepalp・C・SPermathecae・  
D・CerCuS・E・Wlng・F・thoracic respiratory orgarl，PUPa・’G・Caudolatetalscale on  
abdominalsegmentVl11，Pupa．   

Fjg．22．lBJVa A．1abrum and premandibles．B．mandible▲C．maxilla・D・1abial  
plate and paralabialplate．E．antenna．F．clawsonanteriorpseudopod・G・Clawson  
posteriorpseudopods・＝・Caudalpart，dorsalYiew，preanalhairtuftsomitted・I・CatIdal  
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part，1ateralvie肌   

（7）ねレped血mocro卿ff血m（Tt）klln喝a，193も）   

Fig．23．Male A：frontaltubercles．B．hypopyglum．C．gonocoxlte．D，analpoint．  
E・dorsalappendage．F．ventralappendage．   

Fig・24，Adultandpupa A．fernale palp．B．female antenna．C．femalefrontal  
tubercles・PD■tipoffronttibia，female・E・tipofhindtibia，female・F・Spermathecae・  
G．cercus．軋wing，male（1eft）andfemale（right）．1．caudolate，alstales。n8thabdominal  
5egmentOfpupa．   

Fig・25．Pupa A，abdominalsegmentsItoV．B・abdominalsegmentsVItoanal  
lobe・C・SPinesandspinules？nabdominaltergiteII・J）・SpinesandspinulesorltergltelII・  
（a・prOXimalgroTpOfspines；b・C？ntralgroupofspinules；C・Caudalgroupofrecurved  
Spines）．E．thoracICreSPiratofyOrgan．   

Fig，26．Larva A．ante∫lna．B．mandible，C．1abialplate and pafalabialplate・  
J），1abialplate，E，Claws on anterior pseudopod．F．claws on posterior pseudopod・  
G・1abrumandpremandibles・H・baseofpreanalhairtuft・I・Caudalsegments・   

（8）〟fcroJ∽d如∫JJ〟加∂de〃JれSp．n肌   

Fig．27，Adult A．wimg．Jl．malehypopygium．C・analpoint，D・Ventralappendage・  
E・gOnOCOXlte・F・dorsalappendage・G・tipoffronttibia，male・H・tipofmiddletibia，  
叩ale・   

Fig．28．Adultfemale（A－E）andpupa（F－1） Å・femaleantenna・B．femalepalp・  
C．tipoffronttibia，female．D．spermathecae．E．cercus．F．abdominalterglteSOfpupa．  

G，SPines and spinules c．nabdominaltergitesIIand HI．H，Caudolateralscale on8th  
abdominalsegment■I．thoracicrespiratoryorgan．  

（9）〟わ和Je〃dわピタ〟′e∫J血oe〃ぶれSp．爪OV．   

Fig，29．Adult A．wing．B．tipoffrorLttibia，female．C．femaleantenna．D．female  
palp・E・CerCuS・F・tipofrronttibia，rrlale・G・tipofhind tibia，male・H・malehypo・．  
pyglum．Ⅰ．analpointLJ．dorsalappendage・K・Ventralappendage．L．gonocoxite．   

Fig・30・Pupa A．thoracicrespiratoryorgan・B・abdominaltergites・C・Sp呵Sand  
SpnulesontergiteJl（inpart）・D・SPinesandspinulesonterdteIlI（inpart）・E・Spinesand  
SPlnulesonterdteVI・F，CaudolateralscaleonabdomiTlalsegmentVIII・   

Fig・31・Larva A・1abialplate，・arld paralabialplate・B・mandibleL C・antenna■・  
D，1abrumandpremandibles．E．maxilla．F．clawsonante’riorpseudopod．G．clawson  
posteriorpseudopod・H．analportion・   

（10）0′伽cね血行0〃加cJ山肌ノ肌αね∂e〃∫fぶ・ヲi・n肛   

Fig．32・Adult A・Wing・B，abdominalterglteIl，male．C．thorax，male，1ateralview．  
D・thorax，■male，dorsalview（acs：肇CrOStichdsetae；dcs：dorsoc？ntfalsetae；paS＝prealar  
Setae）．  
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一Fig二33・Adultmale－A・fronttarsusV・B∴tipof｛antenna・C・analpoint・D・gOnO．  
Stylus二E・male・hypopygium．F．innerlobesOfgonocoxite，dorsalview．G．innerlobesof  
gonocoxiteandgonostylusTventralvleW．   

Fig・34・Female adult and pupa A・female antenna・B・female palp・C・Sper－  
mathecae・D・CefCuS・E・fronttarsusl・F・thoracichorn，PuPa・G・analpartofmalepupaL  
H・analpartoffemalepupa・   

Fig・35・Pupa A・abdominalsegments，1ateralview（1eftside・d6rsg）・B．’distal  
SPinulousarFaOfabdominaltergteIl．caudalspinoseareaoftergiteIl．D．1ateralwhirl－  
1ikespinulousareaonstemiteIV・E・innerspinoseareaonsternitelV・F・Caudalspinose  
areaoptergiteVI・G・prOXlmalspirlulousareaonstemiteVl・H・lateralsbinoseareaon  
Stemite■VT・1・prOXimalspinulousdreaonsternite VlI．，．proxlmalspinulousareaon  
terglteVIII・K・prOXlmalspinulousareaonsterniteVIII・L・baseofapicalbLristlesonanal  
lobe．   

Fig・36・LBrVa A・1abialplate・Jl・anteTlna・C・mandible・J）・maXi11a・E・Pre・  
叩andible・F・1abrun－and premandibles・G／clawsonanteriorpseudopod．H．clawson  
poよteriorpseudopod・I・baseofpreaんalhairtuft（allsameehlafgement）・   

（11）伽伽血血可仇血血血両川脚励Ⅷ邦玖p．nov．   

Fig・37・Adult A・Wingofふaleandfemale．Jl．thorax，1ateralview，male．C．tipof  
maleantenna・D・abdominalterglteIl，male・E・femaleantenna・F・femalepalp・G・Sper・  
mathecae．H．cercus．   

Fig・38・Maleadultandpupa A・malehypopyglum・B・analpoint・C・gOnOStylus・  
D・innerlobesofgonocoxite，Ventralview・E・tipoffronttarsusV，ShowirLgClawand  

empodium，male・F・tipofhindtibia，male・G・thoracicrespiratoryorganofpupa・H・anal  

PartOffomalepupa．T．anal．partofmalepupa．，．baseofterminalbristlesofanallob6，  

pupa・  

Fig・39．Larva A．1abialplate．B．1abrumandpremandibles．C．antenna．D．maxllla．  

E・mandible・F・Clawsonanteriorpseudopod．G．clatvsonposteriorpSeudopod．H．base  

Ofpreanalhairtuft．I．analpartoflarva．  

（1・2）・0′伽血d加「血or血仁山d加ノ山川府（Tokunaga，1939）   

Fig・40・Adult A・wing・，B・female antenlla・C・female palp▲D・SPerTnathecae・  
E．cefcus．F，thorax，dor畠alview．G．thorax，1ateralview．   

Fig・41・Adultmale A，tipofantenn？．B．tipoffronttibia．，C．tipofmiddletibia．  
D・tipofhindtibia・E・fronttarsusV・F・hindtarsusV・G・hypopyglum・＝・innerlobesof  
gonocoxite，Ventralview．I．innerlobeofgonocoxite，dorsalview．   

Fig・42（A－F：puPa；G‥addtm如）．†・thoraqicrespiratoryorgan・Rl？teral 
． 

part・malepupa，1ateTalviewpE・analpart，malepupa，dorsalview・F・analpart，female  
pupa，dorsalview：G・abdominaltergitesIItOIIIofadultmale，1ateralviewandlcfthalf  
Only，Showingbasesofbristles（1eft岳idedorsal）．   

Fig・43・LhrYa’A．head，dorsalView．tl，epipharynx and premandibles，Ventral  
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view・C・SenSOry areaOflabrum and pectenepipharymgis・D．premandible・E，maXl11a・  
F・1abialplate．G，mandible．H．antenna．L clawson anteriorpseudopod．J．clawson  
POSterlOrPSeudopodLK．analpart，dorsalview．L，baseofpreanalhairtuft．  

（13）夕方eCrmCねd血αq緑〟わro〃叫Sp．nov．   

Fig．44．Adult A．wing．B．tipofhindtibia，female．C．femaleantenna．D．female  
Palp．E．malethorax，dorsalview．F，rnalethprax，lateralview．   

Fig，45．Adult A．female cercus．B．female spermathecae．C．tipoffront tibia，  
male，D．tipofmiddle tibia，male．E．tip ofhind tibia，male．F．fronttarsusV，male．  
G・tipofmaleantenna，H，malehypopyglum・Ⅰ・innerlobeofgonocoxite．］．analpoint・  
K．gonostylus．   

Fig・46．Pupa A．hairs，Spinesandspinulesonabdominalsegments，lateralview・  
B・SPinesonabdominaltergites，enlarged；IIb：Caudalspinesonsecondterglte；lIlb：  
CaudalsplneSOn third terglte；IVa＝ proximalspines on fourthterglte；1Vb＝ Caudal  
Spineson fourthterglte．C．spinulesandsplneSOrlabdominalsternites；llcandIIIc：  
Splnulesonsecondandthlrdsternites；IVc，VcandVIc：CaudalsplneSandspinuleson  
fourth，fifth and sixthstemites．D・Caudalpart ofmale pupa．E，thoracic resplratOry  
Organ・   

Fig・47・LBrVa A・1abrum，ePipharynxandpremandible・Jl・mandible・C・antenna・  
D．labialplate．E．maxllla．F．claws on anterior pseudopod・G・Claws on posterior  
PSeudopod，H，analsegments・I．baseofpreanalhairtun・   

（14）仇抽郷加地伊仙仰いp．nov．   

Fig・48・Adult A・Wing・Jl・tipofmaleantenna・C・femalepalp・D・femaleantenna・  
E・Spermatheca・F・femalecercus・G・tipoffronttibia，male・H・tipofmiddletibia，male・  
I・tipofhindtibia，Showingterminalcomb・J・tipofhindtibiaofmale，Showingterminal  
SpuJS・   

Fig・49・Adultmale A・hairsonabdominalterglteSI－IV・B・hypopyglum，dorsal  
View．C．hypopyglum，Ventralview．   

Fig・50・Pupa A・1ateralviewofabdominalsegmentsll・IX，andenlargedviewof  
spinesandspinules・B・Caudalsegmentsoffemalepupa，dorsalview・C・Caudalsegmentsof  
malepupa，1ateralview．   

Fig・51・LArV且 A・antenna・臥1abialplate・C・1abrum，epipharynx and pre－  
mandiblcs．D．mandible and antenna，E．maxilla．F．claws on posterior pseudopod・  
G，Clawsonanteriorpseudopod・H・Caudalsegments，lateralview・I・baseofpreanalhair  
turし   

（15）用〃r止血c血血∫rlゆe〃招珂Meigen，1830）   

Fig．52．Adult A・femaleさalp・B・femaleantenna・C・Wing・D・abdominalterdtesI  
tov，male，Showingbasesofhairs・E・tipoffronttibia，female・F・tipofmiddletibia，  
female．G．tipofhindtibia，Showingcomb，female・H・tipofhjndtibia，Showingterminal  
spines，female・Ⅰ・hindtarsusV，fernale・J；Spermathecae・K・CerCuS・  
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Fig・53・Adultmale A・tipofantenna・tl・thorax，1ateralview・C・tipoffronttibia・  
D・tipofrniddletibia・E・tipofhindtibia・F・fronttafSuSV・G・hypopyglumandninth  
te－gite，dorsalview・H・hypopygiumandninthstemite，Ventralview・1・inneLlobeof  
gonocoxitearldgonostylus，Verltralview・   

Fig・54・Pupa A・thoracicrespiratoryorgan・B・abdominalsegments・1ateralviewL  
C．enlargedviewofspinesandspinulesonabdominaltergites・D・enlarged・Viewofspines  
andsplnulesonabdominalsternites・E・analsegment，dorsalview・  

。．．a。。i．x．．a1。  
Jl．baseofpreanalhair tuft．1．Claws onposterior pseudopod・J・analsegments，dorsal  
view．  

（川）α～coわク〟∫鋸cf〃Cru∫（Meigen，1別g）   

Fig・56・Adult Apwing・B・tipoffronttibia，male・C・tipofmiddletibia・male・  
D・tipofhindtibia，male・E・hindtarsusV，male・F・gOnOStylusandgonocoxite，male・  
G・malehypopyglum，do，Salview・H・malehypopyglum，Ventralview・   

Fig・57・Adult A・head and thorax，1ateralview，male・B・tipofmale antenna・  
C・abdominalsegments，1ateralview，male・D・femaleantenna・E・femalepalp・F・Sper．  
matheca，fernale．G．cercus，fernale．   

Fig・58・Pupa A・abdominalsegments，1ateralview・B・SPlneSand spinuleson  
abdominalterdtes．Ctspinulesonabdomirldstemites．D・Caudal．segment，femalepupa・  
E．caudalsegments，malepupa．F・thoracicrespiratoryorgan・   

Fig，59．Larv且 A．・1abialplate，B．rnaxllla・C．antenna・D・rnandible・E・labrum，  
epipharynx and premandibles，F・Claws on anterior pseudopods・G・Caudalsegments・  
H．baseorpleanalhai†tl血．l．clawsonposteIiolp随udopod・   

（17）αfc（）J叩〟∫叩加ぶけ由（Fabricius，1794）   

Figt60・Adult A・WinglB・1egs，female・C・thoraxandabdominalterglteSItoIV，  
male，Showingdistributionofbristles．D．fronttarsusV・   

Fig．61．Adult・A．thoraxandabdomen，Showingbodycoloration，1ightfoTm（1eft，  
male；right，female）．．）．female palp．C．female antenna・D・female cercus・E・Sper－  
mathecae・F・tip ofmale antenna・G・malehypopyglum，dorsalview・tI・malehypo・  
Pyglum，VentralvleW・   

Fig，62・Pupa A・abdominalsegments，1atefalview・B・SPlneS and splnuleson  
abdorrlinalsegments，1ateralview・B・SpinesandsplnulesonabdominalterglteS，enlarged  
view．C・Spin111esonabdominalstemites，enlaTBedview・D・Caudalpartofmalepupa・  
E．thoracicresplratOryOrgan．   

Fig・63・LarY？A・11abrum・ePipharynx and premandibles・IL11abialplat？・  
C．max111a，D．antenha．E．marLdible．F．clawsonanteriorpseudopod．G．caudalpart・  
H．baseofpreanalhairtuft．l．clawsonposteriorpseudopod・  
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（18）αlCOわp〟∫γ血ゐe那れSp－mOY・   

Fig．64．Adtdt A・Wing・Jl・tipofmaleantenna・C・tipoffronttibia，male・D・tip  
Ofnuddle tibia，male．E：tip ofhind tibia，male．F．middletaTSuSV，male・G．male  
hypopygium，dorsalview．H．male hypopyglum，1eft half，dorsalview・Ⅰ．male  
hypopy由um，1e丘half，Ventralview．   

Fig・65・AduJt A・dorsalvieworthoraxandabdominalsegments（－ⅠVormale，  
Showingdistrlbutionofhairs・B・femaleantenna・C・femalepalp・D・tipoffronttibia，  
male・E・tipofmiddletibia，male・F・tipofhindtibia，male・G・hindtarsusV，male・  
H．spema山ecae，托m山e．l．cercus，托male．   

Fig．66．Pupa A．abdominalsegments，1ateralvleW．B．spines or spinules on  
abdominalter由tes，enlargedview．C．spinulesandsmal1spinesonabdominalstemites，  
enlargedview．D．thoracicresplratOryOrgan．E．tipofana‖obeandteminalbristles・F・  
analpartofmal¢pupa．   

Fig．67・LhrVa A・mandible・B・antenna・C・1abialplate・I）・1abrum・E・ePipharynx  
andpremandlbles．F．maxilla．G．clawsonanteriorpseudopod．tl．baseofpreanalhalrtuft・  
Ⅰ．analpart．   

（19）乃肋間W血北川郎躍血（Edw町ds，1924）   

Fig．68．Malcadult A．head，frontalview・tLtipof？ntenna・C・tipoffronttlbia・  
D・tipofmiddletibia・E・tipofhindtibia，Showingeombspines・F・tipofhindtlbia，  
showimgtwoteminalspines・G・fronttarsusV，dorsalview・H・fronttarsusV，1ateral  
VleW．Lmiddlet且rSuSV，Ventralview・J．hlndtarsusV，1ateralview・K・hypopy由um，  

dorsd扇細．L．innerlobeofgonocoxiteandgoI－OStylus，Ⅴ相tra】dew・M・hypopyglum，  
Yentralvl（∋W．   

Fig・69・Adult A・femaleantenna・B・PartOfeye，Showingpubescence・C・head，  
female，frontalview・D・wing・E・1ateralviewofthoraxarLdabdominalsegmentsI・VI，  
male．F．spemlathecae．G．cercus．   

Fig・70・Pupa．・A・abdominalsegments，dorsalview・B・SpinesLand spinules on  
abdominalterglteS．C．caudalpartofmalepupa．D．caudalpartoffemalepupa・   

Fig．71．LhrVa A．1abrum，epipharynxandpremandible，Ventralview・B・1abrum，  
dorsalview．C antenna，D．1abialplate．E．mandible．F．maxiua．G．clawsonanterior  

pseudopod．H，Caudalpart，dorsalview．I．baseofpreanalhalrtuft．，．clawsonposterior  
ps¢udopod．   

（ヱ0）β由刑e躍如た〟ゐα，Sp・mOY・   

Fig・72・Adult ＾・wing・B・fem■aleantenna・C・femalepalp・D・tipoffronttibia，  
female．E．tip ofmiddle tibia，female・F．tipofhind tibia，female・G・hind tarsusV，  
ventralview∴H．hindtarsusIVandV，1ateralview．Ⅰ．femalehead，frontalview．K．cercus，  
L．spermathecae・   

Fig・73・Adultm且1e A，thorax，1ateralYiew・B・palp・C・hindtarsusIVandV・I）・tip  
ofantenna．E，tipoffront tibia．F．tip ofmiddle tibia・G．tipofhindtlbia・H．hypo－  
pybum，dorsalview・］．tipofanalpoint，enlarged・J・hypopy＠um，Ventralview・K・tipof  
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gonostylus，e山a呼d・   

Fig・74・Pupa A・abdomlnalsegments・1ateralvleW・B・SPlneS on abdominal  
te痩tes（inpart）．C．spinesonabdominalstemites（inpart）・D・analpartoffemalepupa・  
E．thoracicrespiratoryorgan．   

Fig．75・l且rYa A・1abialplate・B・antenna・C・maXiua・D・labrum，epipharynxahd・  
premandibles・E・mandible・F・Clawsonanteriorpsuedopod・G，analsegments・tl・baseof  
Preanalhairtuft．l．clawsonposterlOrpSeudopod・  

LlST OF ABBREVIATlONS 

Acs（Fig，16，32）：aCrOStichalseta，adult；anb（Fig．3）＝antennalblade，1arva；ant（Fig．3，  
16）：antenna，adultandlarva；dcs（Fig．16，32）：dorsocentralseta，adult；CX（Fig．60）：  
COXa，adult；qye（Fig．3，16）：eye，adultandlarYa；Jb（Fig，60）：femul，adult；Lbo（Fig・3）：  
huterborn’sorgan，larva；tbr（Fig．3）：labrum，1arva；k）b（Fig．3）：1abialplate，1arva；k，S  
（Fig．60）：1ateralpronotalseta，adult；lvt（Fig．60）：lateralscutalvittea，adult；mnb（Fig・  

3）：mandibularbruSh，1arva；mnC（Fig．3）：mandibularcomb，larva，ChlrOnOminaeonly；  
mnd（Fig．3）：mandible，larYa；mt，（（Fig，60）：medianscutalvittea，adult；mXl（Fig．3）＝  
maxilla，larva；Pk，（Fig．60）：palp，adult；PTb（Fig，3）：paralabialplate，larva；  
Pm7（Fig．3）：premandible，larva；Pr（（Fig，60）：prOnOtum，adult；PSm（Fig・60）＝pOSt－  
notum，adult；SaS（Fig，16）＝Supra－alarseta，adult；SIs（Fig・16）：SCute11arseta，adult；SZm  

（Fig，60）：SCute11um，adult；ti（Fig．60）＝tlbia，adult；（T（Fig．60）＝trOChamter，adult；  
tI－tV（Fig．60）‥tarSuSl－tarSuSV，adult，  

65   



0．5  1．0  

Fig・1・mntanytarSZLSParthenogenetictLS（Freeman）Female．  
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Fig・2・ね血叫仲血呵叩肋帥呼瑚血朋岬reeman）mp乱  
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Fig・4・LhratanytarsLLSParlhenogeTleticzLS（Freeman）LarVa・  
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Fig・5・7bnylarsusoyaTnai，SP・nOV・Adult．  
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1，O mm  

Fig・6・TanytarsusoyaTnai・SP・TlOV AdultandPupa．  
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Fig二7・几町ね「紬50γαmαi，SP・nOV∴Larva・  
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Fig・8・ChironoTnuStaindT”S（Kieffer）AdultandLa；va．  
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Fig・9・．Ch如TlOmuStainaTuLS（鱒可fer）．Malehypopygium・  
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Fig・10・C吊ronom江5ぬi肌柁uざ（Kieffer）Pupa・  
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Fig・11・C九冊㈲仰↓Sねi几α打払5（Kkffer）Larva・  
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0  1  2  3 mm 

1  2  5  4  

Fjg－12・C如血ge乃d桓5J〃ん〟乃轡－ち甲．nOV．Adult．  
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Fig・13・Gり′PtOtend¢estokunagal，SP．nOV．Adult．  
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Fig・14・GbploteTld如StO7”nagaL，SP・nOV．Pupa・  
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Fig．15．Cりpfofe几d如ざわた比花柳l，Sp・nOV■ Larva・  
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B  

Fig・16・PeTltaPddilJTT”hirokaTleTISis，SP・nOV・Adult・  
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Fig・17・Peんtapedilu品5hirohanensis・5P・nOV・AdultandPupa・  
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Fig・18・PeTltaPediltLrnShirohanensis，Sp・nOV・Pupa・  
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C  

Fig・19・Pe′血ped血′托ざ抽0たα′l…5よ5，Sptワ0V・Larva・  
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A  

Fig・21・PenlapedilLunhasuTniensis，5P・nOV・AdultandPupa・  
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0．05mm  

Fig・22・Pe血ped山肌たαS比m如5由，Sp・nOV・Larva・  
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Fi岳・23・Po如，ed血mocfog払加古比m（Tokunaga）Male・・  
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Fig・24・Pob，Pedilumoctoguu血rn（Tokunaga）AdultandPupa・  
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Fig・25・P叫ped血mocfog比抽山肌（Tokunaga）蝕pa・  
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Fig・26・PoJγPed血mocわ卯血f址m（Tokumaga）Larva・  
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Fig・27・MicroIcndやeStSukubaensis，Sp．nOV．Adult．  
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Fig・28．Microten叫・eStSLLkubaensis，Sp．nOV・AdultfemaleandPupa・  
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Fig・29・Microtend¢esLLreShiT”enSis，SP．nOV．Adult．  
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Fig・30・肋cro坤坤e5・αreざ最五oe托gね，Sp・n帆Pupa∴  
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Fig・31・〃icro加dipe5“re5九i几Oe几gi5，Sp・nOV・Larva・  
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Fig・32・Orthoclad山s（OrthocladizLS）Tnahabensis，SP．nOv：Adult．  
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Fig．三．33・0血ocJ頑坤5イ0坤？Ch血5ノmα桓♭e那f5，・Sp・nqV・4dultmale・  
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Fig・将4．0血ocbd山5「0肋ocbd山ざノmαんαむe汀＄王5，Sp・nOV・  

FemaleadultandPupa・  

99   



Fig．35・Or加cb血5／0血0止血ざノmαんα♭e那ねパp・nOV・叫）a．  

100   



Fig・36・Or亡んocJα血5「Or班ocJα血5ノmαたαもe几5i5，Sp・nOV・Larva・  
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Fig・37・OrlhodadiLLS（OrthocladiLLS）yugashimaensis，SP・nOV・．Adult．だ  
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MaleadultandPupa・  

103－   



Fig・39・Or血cねd山5／Or亡んochdⅢぶノγ“gα5んimαe几5i5，5p・nOV・Larva・  
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0  0．5  1  1．5  2・  2．5mMJ  

Fig・40・OrlhocladMS（ELLOrthocladius）kanli（Tokunaga）Adult・  
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G  

Fig・41・Orthocladius伽oTthoch血s）hanii（Tokunaga）Adultmale・  
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Fig・42・叫んoc混血昭中ザ肌血軋ノh最りTokunaga）  
PupaよndAdultmale・  
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A  

Fig・43・0血ocJα血5伽or伽c～α血り克α扇i（Tokunaga）Larva．  
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Fig・44・PsectrocladiLLSaquatOrOnLLS，Sp・nOV・Adult・  
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Fig・45・PseclrocladiusaqLLatOrOnuS，Sp・nOV・Adult・  
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Fig∴46・鳥ec‘rocJαd山5明弘扉ord仙5】Sp・nOV・Pupa・  
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Fig・47・凸ecけocJαdi比5叩“αわro仙g，Sp・nOV・Larva・  
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Fig・48・ELLkiqubriellayasLmOi，SP・nOV・Adult・  
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Fig．49．E血ienb，ieLl。y。Sun。i，SP．nQYAdultmale．  

ノ114   



Fig・50．・・月払たieJ声r坤αγα5“几Oi，Sp・nOV・Pupa・  
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Fig・・51‥餌抽郷血北け別冊項p・nOY・Larva．  
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Fig．52．助ratTicf”ChdiusrufIventris（Meigen）Adult・  
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Fig．53．tbratrichocladiusLruj；ventris（Meigen）Adultmale．  
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Fig・54；助rαfrJc九ocJqdiα5r頑ue扉rfざ（Meigen）伽pa・  
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Fig／55・鞠rα£dc九och血5rゆe几一山5（Meigen）LarYa・  
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Fig，56・CricotopLLSbicincttLS（Meigen）Adult．  
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Fig．57．CTicolopLLSbicin血S（Meigen）Adult・  
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Fig．5臥C血油甲詔血涙毎■（Meigen）Pupa・  
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A  

ゼig・59・Cricoわp址5むi血c【払g（Meigen）Larva・  
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Fig．60・・Cricotopussylvestris（Fahricius）Adult・  
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A  

Fig．61・CricotopLLSSylveslris（Fabricius）Adult・  
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D  

Fig・62・CricotopussylvesEris（Fahricius）Pupa．  
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Fig・63・CricotopLLS■sylvestTis（Fahricius）1Larva・  
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Fig・64・CricotopzLSyatabeTISis，Sp・nOV・Adult・  
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Fig．66・Crば0叫“5γαね♭e耶fざ，甲・nOV・Pupa■  
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′イ   

Fig・67・Crico石叩びgγαねみe几ざi5，Sp・nOV・Larva・  
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Fig・68・・ThicneTnanniellamajtLSCL（la（Edwards）Maleadult．  
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A  

Fig・69・ThieneTnanniellaTnajLLSC血（Edwards）Adult・  
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C  

Fig・70・Thie托emαmle肋m坤▲5C比Jα（Edwaids）Pupa・  
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Fig．・て1・■r九血e巌α相打Je肋叫“5C比ね（以ward5）LarYa・  
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Fig・72・DiamesatsLLkLLba，SP・nOVIAdult・  
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Fig・73・DiaTneSalsLLkuba，SP・nOV・Adultmale・  
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B d。．Sal  

キ智なさ鯵，dこ  
C，。。tral   

ⅢⅤ  

、A解いJ  Ⅲb  

Fig・74・β山me5α£5比た払わα，Sp・nOV・Pupa・  
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Fig・775・別冊椚狛加血商いp・nOV・Lar†a・  
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A♪pENDIX  

TehtatiYekeyforidentificationofgeneraorspeciesql10tedinthispaper・  

A．Adultmales  

1．Crossveinm－CuPreSent（Fig．72A）  
Crossveinm・Cuabsent  

2・lVeinR2＋3presentandnotforked・Wingmembranebare・IAStantennalsegment  
muchlongefthaniheprecedingsegments．．‥．GenusDLamesa，DIAMESINAE   

Vein R2＋3present and forked，COTmeCted wlth Rlwith R2．IASt antennal  

Se伊Ient Short，muCh shorter than the preceding segment・Wing membrane  
usuallydenselycoveredwithmacrotrichiae．     ‥＊TANYPODINAE  

3・FronttarsusIshorterthanfronttibia・Tibialcombs，ifpresent，basallyseparated   
（Fi占．41p）．Gonostylusbentinwardsandwithashortandstoutapicalspine‥  

1
・
 
・
′
r
－
1
1
八
川
け
し
 
 

ORTHOCLADIINAE 4  

FronttarSuSllongerthanfronttibia・Tibialcombs山sedwitheachotheI（Figs・  
1D，8C）．Gonostylusand gonoco裏te onthe same ajuS，directedbackwards，  
apicalspineabsent  CHIRONOMINAE14  

‥5  4．VeinsRlandR4十5fusedwiththickenedcosta（Fig．69D）  
VeinRlandR4十5separated丘omtlleCOSta，aSuSual  

5・1勤Idtibiastronglyexpandeddistal1y  Cbり′れ0〃eu′α  

Ⅲndtibiacylindrical，aSuSual  乃fe〃e∽〃〃〃feJ由  

6・Eyespubescent（withnumerousshorthairs；Fig．69B）  
Eyesbare，aSuSual  

7・Dorsocentralsetaelonganderect，arisingfromlargepalepits，aSuSual（Fig・53B）  
鳥肌拍庇血）C血仙∫  

Dor餌C印行dざetae血ortanddecumbent，arj血gたomsm且11pjt5（Fjg5・57A，60C）  
（｝如ropuJ8  

8・Bodycolorationalmostentirelyblack，Onlyhypopyglumbeingwhlte・Scute11um  
andabdominaltergiteswithnumeroussetaeirregularlyarranged（Fig．65A）∴  

CJ′♂招∂e〝∫血  

Bodywithdistinctpalebandsonabdomenandlegs．Setaeonscutellum血dabdom－  
inaltergites more reduced，those on sc11te11um onasingleline（Figs．57A，  

丁
～
 
 

∴
ト
 
 

9．Pulvilliabsent（Fig、56E）．AbdominalterglteSIandIVyellow，OtherterglteSblack．  
5cu【elユumw仙about125etae（Fig．57A）  C朗亡加CJ〟∫  

SmaⅡpulvi11ipresent（Fig．60D）・Abdominaltergitesl，lVandVentirelyorlargely  
Pale（1ightform）．Scuteuumwithabout8setae（Fig．60C）……．Cw［vestrzs  

lO，Analpointabsent（Fig、49B）．VeinR2十3fusedwithR4＋5．Anallobeofwingnat  
（Fig．48A）  仇妬僻加地叩馴血  

Analpo］nIpteseJ］LVeinR2＋3sepa∫atedfrombothR4＋5andRl・Anallobeof  
WingpIOmin6ntlyproduced（Fig．40A）  

ll，Withlarg6pulvi11i（Fig．45F）  
mlⅧ1iabsent（Figs．41E，F）  

乃ecJ和CねdJ〟ざ叫びαJ和m′J  

Gen11SOrJ力ochd血∫12  

12・Setae／on scutellumona・ShgletranSVerSe1ine（Fig・32D）・Analpoin亡Sharply  
pbintedaPically，Withconspicuouslateralbristles（Fig．33pC）：  

SubgenusO′抽ocぬd加13  
Setae6hstuteuu山一巨竜regularly∴arranged・（Figs．：40F，G）・Analpointapically  
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rounded，lateralhaiTSShorfer（Fig．41J）．．．OrthochldEus（Euor（hoc血diusノkantt  
13・Antennalratioaboutl・6・11alteresblack・HypopyglumaSinFigs・33C－G‥  

Or一月oc血d血∫「0．ノmαね占g那ね  

Antennalratioabout2，6．Halteresye1low．HypopygiumasinFigs・38A・D  
α血〆血九勘Ⅵ．ノル聯扉血相m血  

14・Wingmembranewithmacrotrichla・Crossveinr－mShortandparalleltowingaxis・  
軸uamabare（Fig・1A）・Bothaccessoryventralappendage（2a）andaccessory  
dofSalappendage（1a）usuallypIeSent（Figs．5C，E，F）．・‥・TANITARSINl15  

Wingmembraneusuallylackingmacrotrichia（exception：genuSPenlapedilum）；if  
present，thensquamaisfrlngedwithsetae（Fig．17F）．Crossveinr－mlongand  
oblique（Fig．8A）．Accessoryappendages2aandlaabsent・・CHIRONOMINI16  

15・Combsonmiddleandhindtibiaeverybroad，OCCuPylngmOrethanhalfcircum－  
ference’oftibia，andconfluentmedial1yoronlynarrowlyseparated，SPurSabsent  
orveIyShort（Figs．1D，E）．・           ・・・飽ra（anytarSuS  

Tibialcombsnarrowandwidelyseparated，bearlongspur（Fig・6Ⅰ）・‥  
16，Bothcombsofhlndtibiawithashortspur（Fig．8C）．Ventralappendageofmale  

hypopygiumwithoutalongapicalhairdirectedbackwards（Fig・13B）・・・17  
0netibialcombbea血galongspur，theotherwithoutaspur（Fig・16E）・Ventral  

appendagewithalongapicalhairdirectedbackwards（Fig・17B）・・ ・18  
17．Pronotumreducedmedially，dividedintotwolobesinthemiddle・  

い
▼
＼
1
 
′
」
来
り
 
 

Cわ′PrOreJ道政J  

Pronotumwelldeveloped，reaChlngtOanteriormarglnOfscutum，andnotcom－  
（7打れりれ1J川JJ  Pletelydividedinthemiddle  

食〃J叩ed助川19  18．Wingwithmacrotrichlae（Fig・17F）  
Wingwithoutmacrotrichiae  

19，Analpointofmalehypopygiumnarrowandslender（Figs・17A，D）  
ヱざ揖Jりたα〃e〃∫f∫  

Analpointverywideandwithroundedapex（Figs・20A，F）・・・・・PkasumiensLs  
20．VeinR2＋3endingclosetoRl（Figs．27A，29A）．Wingmembraneunmarked・  

〟わ和JeJd中eJ21  
R2＋3endingwellseparatedfromRl・WiJlgmembraneusuallywithdarkspots  

Jりり・t、J〟l〝〃  （Fig．24I）   

21．DoTSalappendag＠Ofmalehypopy由umslender，With3longhairsbutdevoidof  
．り、JJ〟山JハJど‖JJJ  microtdchlae（Fig．27F）   

■
！
司
 
 
 

㌦
－
 
 

Dorsalappendagecomposedofabasal，Setigerouspart，andadistalbareandsickle－  
．〟．〟re∫わf〃Oe〝∫fぶ  likepartdirectedinwards（Fig・29J）  

B．hpae  

l．Thoracicrespiratoryorganwlthseaveplate・   
Thoracicrespiratoryorgan，ifpresent，withoutseaveplate   

■TANIPODINAE  

．2  

2．AbdominalsegmentsVIIIwithapalrOfcaudolateralscales（Fig・6T）  
CHIRONOMINAE  

AbdominalsegmentVIIIwithoutcaudolateralscales  
3．ThoracicrespiratoryoTganabsent，Orifpresent，aSimpletube（maybehaired，Fig  

6J）．AbdominaltergitesllltoVwithdlStinctivepattemsofspinepatches・  
TANYTARSlNl 4 

ThoracicrespiratoryorganWithatleast4branches・Abdominaltergiteswithrather  
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eveulydistrlbutedspinesorspinules  CHIRONOMINI5  

4．Thoracicrespiratoryorganabsent．AbdominalterglteSIIltoVwithspinepatchesas  
ぬ融叩血勒叩朗触叫卿血血   血Fig．2A  

Withasimpletubelikethoracicrespiratoryorgan（Fig，6J）・AbdominalterdtesIIl  
toVlwithspinepatchesasinFig．6K‥     ・・・Tbnyta  

5．AbdominalterglteSIItoVfeachwithapalmatescale（Figs・14A．叫‥  
q伊仙朋叫咽ね血明卿  

Abdominaltergiteswithoutsuchscales   
6・ThoracicrespiratoryorgandividedintonumerousIongnlamentousbranches   

ThoracicresplratOryOrgandivldedinto40r7short，Simpletubes・  
7．Caudo］ateralscB］esonabdomiT）alsegmentpalmate，withaboutlOfhger－1ikespines  

definedproxlmalbandofsmauspines（Fig：10A）‥・・・C7zi，OnOmuStainanus   
CaudolateralscalesonabdominalsegmerltVIIlelongated，withseveralspinesalong  

thelateralmargin（Fig．241）．Abdominalter由tesIItoVwithawelldefined  
proximalbandof■smallspines（Fig・25A）……・Pt＞b，Pedilumoc（OEuttatum  

8．Thoracicrespiratoryorganwith4branchesofabout0．2mmin1ength（Fig・28I）・  
CaudolateralscalesonsegmentVIIIfathersharplypointedapically（Fig・28H）・  

〟fcJりre〃d如Jr甜加ゎe〝ざ蕗  

Thoracicrespiratoryorganwith7longerbranchesofaboutO．5mminlength（Fig・   
30A）．CaudolateTalscalesonsegmentVIIlratherbluntapical1y（Fig・30F）・  

腑肌血嘩匝Ⅷ嘲肋伽血  
9．Abdomina］ter由tesJltoVJJ）aswellasstemitesIIItoVIIIwitharowoflarge，  

darkconicalspines（Figs．74A，B，C）‥，．．DIAMESINAE＝Diamesatsukuba   
Spinesonabdominalsegmentsmuchsmallerandthinner‥・ORTHOCLADIINAE  

10，Anallobeswithaf血geofnumerousswimminghairs（Figs・46D，70A）  l
 
つ
▲
 
 

Anallobeswithoutafringeofswimminghairs  
11・ThorCic respiratoryorganhorn・1ike，0・33・0・44mmlong（Fig・46E）・With2  

swunminghalrSOnabdominaJsegmentVI，40nVTZ，and50nVZII（Fig・46A）・  
凸ecJmc血d如叩〟α打り肋∫  

Thoracic respiratory organabsent・AbdominalsegrnentsIIItoVIIIeachwith4  
pairsofswimminghairs（Figs．70C，D）・． ・・T7zienemannieLlama］uSCutL7  

12，Anallobe with3longand stout terminalbristles・Thoracic respiratory organ  
demde∫，】omge一山弧0・1mm  

Anallobe reduced，withouttermlnalbristles，andwithtwoshortsetae・Thoracic  
respiratoryorganovate，0nlyaboutO・05mnlong・・4・OTthocladiuskaniE  

13・Thoracic respiratory organ napiform，basal1yexpandedandapicallyⅢamentous   
（Fig・50D）・MiddletwopalrSOflateralhairsonabdominalsegmentVIIIlongel  
andstouterthanthenrstandthefourthpairs． ．．．hk  

Thoraeicrespiratoryorganhorn－1ike・L＆teraJhairsonsegmentVmsubequal・・14  
14．SpinoseareasonabdominaltergitesIIl，IVandV arecontinuousfroTnmiddleto  

ノ
l
′
・
・
・
 
 

】  

thecaudalmarginofthesegment（Fig．35A）  
Spinose areasonabdominalsegmentsIII，IVandVaTeClearly dividedintothe  

middleandthecaudalzones（Fig．54）  
15，ThoracicrespjTatOTyOTganOnlysparse］yspiT）ulated（Fig．34F），Anallobeswithout  

specializedspinesatbaseofcaudalbristles（Fig・35L）・  
0′rわocJαJ血ざ椚αためe那ね  

Thoracic respiratory organwithnumerous5pinules（Fig・38G）・Anallobewith  
severalspinesatbaseofcaudalbristles（Fig・38J）  
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仇油化加徹り明閑地那即頭  
16・Thoracic■respiratoryorganslenderandtube・like，withsmoothsurface，0・20－0・27  

rrLmlong．（Fig；62E）．Of3Apicalbristlesofanallobes，theinnermostone（0．15  
mm）issignificantlyIongerthanthemiddleandtheouterones（0．111m）‥  

Cンfcogo〆〟∫岬ルe∫けf∫  

ThoracicresplratOryOrgaJlmOreOrlessfusifbrm，Widestataboutthemiddle，SuT－  
facewithspinules・Apicalbristlesofanallobesalmostequalinlength・∴ 17  

17・Lengthofabdomen3，0－3・3mm（3．10＋0，10mmin12）specimens）．Thoracicrespi－  
ratoryorgrlO・18・0・25mm・withnumerousspinulesonthesurface（Fig・54A）・  
With4pairsoflateralsetaeonabdomlnalsegmentVII，5pairsonsegmentVIIJ・  

ぬ融励如血払川ゆ朋血  
SmallerspeCies，1engthofabdomelllessthan2．7mm．Thoracicrespiratoryorgan  
■shorterthanO・17mm・With3palrSOf・1ateralsetaeonsegmentV）I，4palrSOn  
segment VIII 

18・Lengthofabdomen2・1・2・7mm（2・41吼18mmin12）・Thoracic 
． 

αわ0わP〟∫独血c加  

Lengthofabdomenl．8－2．2mm（2．03＋0．10mmin15）．Thoracicrespiratoryorgan   
0・13・0・17mm（0・148inaverage），withmorenumerousspines（Fig・66D）．．  

（抽0わp〟Jγ〃ね∂e乃ざね  

C．bme  

l・Ant占nnaretractileintohead．Basesorpreanlhalrtu丘longandcyllndrical  
＊TANYPODINAE   

Antennanon－retraCtile・Basesofpreanalhalrtuftsemiglobalorlower． ．2  
2・Thirdantennalsegmentannulated（Fig．75B）．     ．．DIAMESINAE  

Noneoftheantennalsegmentsannulated  
3・Withapairofstriatedparalabialplate＄blbinFig．3B）．Mandiblewithpreapical  

COmb（mncinFi＆4D）  CHIRONOMINAE 4 

Withoutstriatedparalabialplates・Mandiblewithoutpreapicalcomb  
ORTHOCLADIINAE 13 

4・ParalabialplatesverynarrowAndwide，almosttouchlnginthemiddle（Figs．4C，  
7A）．Antennarelativelylong，thenrstsegmentcurvedandmorethanl．6t血es  
thecombinedlengthofsegmentsIItoV；antennaltubercleprominent，1onger  
thanwide；IAuterborn，sorgansp云redandpfominent（Figs．4F，7G），  

TANYTARSINI5  

Paralabialplatefan－Shaped，widelyseparated（Fig．11A）．Antennashorter，thenrst   
SegmenthaldlylongerthanthecombinedlengthofsegmentsIItoV；antennal   
tubercle much shorterthanwide；huterbom’s organSinconspicuous（Figs．  
11C，15B）  CHIRONOMINI6  

5・buterbom’sorganssess止eontiporantemdsegmentII  

劫ⅣrαJぴね削ぎ匹rJ力e仰ge〝e血〟∫  
Lauterbom’sorgansonalongpet101e  Tb′I＿l・山川J∫し｝．＝〃州別  

6・hbialplatewithanoddnumberofteeth，themiddletoothunpaired・・ ・7   
Labialplatewithanevennumberofteeth，themiddleteethbalred．   11  

7・．、AbdominalsegmentVIIwithapalrOfcaudolateralprocesses，andVIJIwithtwo  
pairsoflongbloodg止1s……．alinnomuspZumosus－grOup（seeSasa，1978）  
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Abdomin山segmentⅥIwi仇outcaudolatera】pJOC8SSeS  
8，AbdominalsegmentVIIIwithtwopalrSoflongbloodgi11s  

（鋸ro〃ロ椚〟Jγ0ざ力血αrざ〟f（seeSasa，1978）  

AbdominalsegmentV］lIwithnooronlyonepairofbloodgi11s，   ．．9  
9．AbdominalsegmentVlllwithoutbloodgills  

ロ痛切Ⅷ憫眈‖d血〝血（seeSasa，1978）  

AbdominalsegmentVIIIwithapairOfbloodgi11s  
10・Blood劇1salmostaslongasorlongerthanabdominalsegmentvIII（Figs．11G，H）．  

The蔦rstlateralpairofteethoflabialplateshorterandnarrowerthanthesecond  
リ
ノ
．
′
l
i
′
－
．
・
包
 
 

paiT（Fi邑・11A）  Olか0れOI乃U∫J正邪肌沼  

Bloodgi11slessthanhalfthelengthofabdominalsegmentVIII（Figs・15F，G）・The   
nrstlateralteedlOflabialplatelongerandwiderthanthesecondandthesub－  

q伊仙胡硝購わ血伽脚  SequentpalrS   
1】．80dyjen如8mmor】ol－gerWll印mature，COユoJ加】jfbdeepred・Andg肋血ort，  

abo11tl．5timesaslon各aSWid8・      ‥允，かped血mocro脚加ru椚  
、Bodysmal1er，lessth卸7mm．CoIorinlifepinkqrpaler，Analgillsmorethantwice  

aslongaswide，COnStrictedinthemiddle（Figs，19H，22H，．，31H）‥ 12  
12．Antennalbladelongerthan combinedlengthofantennalsegmentsIIto V・  

LAR＝1．5．Bodylenがhabout6mm………MicTDtend如SureShinoensis  
AntennalbladeaslongasoT血0－te一也ancombin¢dl¢n各也ofantenn血駆騨IentSll  

ル〃J叩ed助川  toV．LAR＝1．1   

13．Antennaverylong，abouthalfaslongasheadand2・2timeslengthofmandible，the  
SeCOndsegmentdarkbrown（Fig・71C）． ・‥T7zienemanie  

Antennalessthanl／3thelengthofhead，andabout aslongasorshorterthan  
mandible  

14．Labialplatewith12teeth，themiddleteethpaired（Fig．47D）．ATltennalsegrnentI  
morethan2．5tlmeSthecombined］engthofseBmentSHtoV．‥  

乃ecJmcねd血∫叩〟αけ0〃〟J  

Labialplatewithoddnumberofteeth，themiddletoothunpaired．LARlessthan2  

15．hbialplatewithllteeth，themiddletoothnataIldwlde，about3timesaswide且S  
thefirstandthesubsequentpalrSOfteeth‥   ・・．  

Lhbialplate with130r11teeth，themiddletoothatmosttwiceaswideasthe  
1ateralt¢eth  

16．bbialplate withllteeth，the丘rstlateralpair notchedlate【ally・Abdominal  
segmentsIto VIwith hair penc鮎・PectenepipharynglSalateralnynotched  
triangularplate（pesofFig．67E）  

l．abialplate with13teeth．Abdominalsegmentswithout hairpenCils・Pecten  
）
√
l
 
 

E
 
O
 
A
 
 

epipharyngisthreespieS（Fig・59  
17．Middle∽d the鮎st pal∫Oftee血  

MandiblecrenulatedasinFig．67  
bbi山河ate血arply pointed（Fig‘67C）・  

‥．Cトわ∂わp〟JγαねわeJl∫f∫  

MiddleandfirstpalrOfteethapical1yrounded（Fig．63D）．Mandiblecrenulatedas  
C抽■OrOpuJyルeゴーカタ  inFig．63E  

18．Mandiblewith4cuttingteeth；OutermargulCrenulated  
Mandlblewith5cuttingteethこOutermarglnuSual1ysmooth・‥・   ・20  

19．lnnerma聯10fmandibleserru1ate（Fig．59D）．Middle恥eteethoflabialplate  
palerthanthemorelateralteeth（Fig．59A）……… ClicotopusbicinchLS   

Innermarginofmandiblesmooth（Fig．55D）．Teethoflabialplatealmostequally  
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fb用Jわc力ocJd血∫mβγeJl〝由  darkbrown（Fig．55A）   
20．OutermarginofmandiblewiththTeenOtChes．l．auterbom’sorganglobular，about4  

timesaswide asantennalsegmentTII・Middletoothorlabialplatewiderand  
withhorizontalanteriormargin．Clawsonanteriorandposteriorpseudopodsand  

肋助郎血丸山払痛  headcapsuledarkbrown   
Outermar如10fmandiblesmooth（Fig．36C）．I．auterbom’sorganlongerthanwide  

（Fig．36B）．Middletoothoflabialplatewithconvexanteriormargin（Fig・36A）・   
Clawsonanteriorand posteriorpseudop9dsaswe11asheadcapsuleyellowish  

OrJ力ocJ粛血ざ椚d加ゎe那f∫；0．脚卵油血馴鹿  

＊ ThissubfamilyisnotquotedinthlSPaper．  

ト
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日本産ユスリカ科20種の  

成虫，サナギ，幼虫の形態学的研究  

国立公害研究所 佐 々  学  

この研究は当研究所で進められている陸水域の富栄養化に関する総合研究の一部として開  

始され，その昭利53年度における成果をとりまとめたものである   

エスl）カ新は双週目Dipteraに属する昆虫で，ユスリカ科Chironomidaeという分顆学  

■1二の一科をなしている。蚊に近い出であるが，成虫は口器が退化して血液を吸ったり，植物  

を加害したりしなし1。その一・生は，卯，幼虫，サナギ，成虫の4期より成り，卵は多くの場  

合水筒や水辺にうみぁとされ，これからかえった幼虫は水底で微小藻顆や微生物，有機物を  

食べて生長し，サナギとなって水面から成虫が羽化する。成虫は空［トないし地表で雌雄が交  

尾し，やがて雌は産卵して死ぬ。   

ユスリカ頚はこのような生晴史をくりかえしているため，医学，ぎ扶医学，農学上には磐も  

益もほとんどをく，いわゆる応用昆虫学の分野からはほとんど顧みられなかった。しかし  

水環境においては，これに流人する栄養源をとって微生物や藻頬が増殖すると，ミジンコ，  

ワムシなどの動物プランクトンが水中でこれを捕食し，水底ではユスリカ幼虫，イトミミズ  

軌 貝額などがそれらを食べて生長し，さらにエビ，カニ，魚類，水鳥などの餌となり さ  

らに人の食物となるという食物連鎖ををしている。水におけるこのような栄養素の流れにお  

いてユスリカ類は一つの大きな役割をしていることが示されてきた。すなわち，水の富栄草  

化の機構解明と，その対策の樹立は ユスリカ規を無視してはすすめることができないことを  

知り，この研究を開始したことになる。   

霞が捕に一例をとっても，10月末にその底泥をしらべてみると，15cm平方あたり平均  

45足，目方にして約0．9グラムのアカムシュスリカ幼虫がいた。それは1平方キロあたり  

40し 全湖師こついては約8，000tという計算になる。この湖にはこのほかにオウェスリカ  

はじめ数十種のユスリカがいて，春から冬にかけて大塩に羽化してくる。おそらく年間には  

1万上．をこえるユスリカが湖面から脱出し，あるいは魚の餌となっていると思われる。それ  

だけ富栄蕃化の防止に役立っていることはたしかである。   

ユスリカ類の幼虫は，あらゆる湖沼，河川，池，溝，水槽などの底に生息し，さらに海水  

にいるものや，陸棲の種兼もある。その発生環境に応じて異なった椎顆が見出され，とくに  

湖沼や河川においてはその汚染の質や墨がユスリカ幼虫の種類により判是できるものと推定  

される。   

日本産ユスリカ親については，佐々・山本（1977）がとりまとめたところでは，主として  

徳永雅明博士により160種類あまりが記録されているが，その幼虫についてははとんど分  

かっていか、。また，北川穏漫氏らは幼虫で分難を試みておられるが，幼虫で同定してしまっ  

たのでは，種はおろか，属さえも分からない場合がある。ユスリカ親の分軌こは推の形質，  

J 竃  

～l l甘1  
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とくにその交尾器の構造が最も変質なよりどころになっているからである。   

日本のどこに，いう，どんな種弧のユスリカが発生しているかをてっとり早く知るために  

は，空中に群飛中や草むらなどに休息中の成虫を捕虫網でとって調べればよい。しかし，私  

どもの研究目的は主として水環境中に現存しているユスリカ幼虫の動態を解明することであ  

るから，幼虫で種を分類し，それぞれの種についての定見的な観察をする必要がある。その  

ためには，野外で採集した幼虫を生きたままし あるいはその－・部を固定して形態をしらべ，  

さらに，実験室内でサナギ，成虫に育てて，雄成虫で正確に権を同定するという手脂を必要  

とする。野外で集めた材料には何級頬ものユスリカがまじっていることが多いので，幼虫や  

サナギを1匹づっ個別の容器で飼育し，成虫が出たあと，サナギ，幼虫の抜殻を標本にする  

という方法がこの3代の形態をたしかめる上で最も信頼できる。サナギのとき，成熟幼虫の  

抜殻を腹にひっかけているものがあり，それから雄が出ると1匹で目的をはたせる。   

このような方法で，茨城，東京，静吼 長崎などの調査場所で普通に見出されたユスリカ  

のうち，今回は20種頬についてこの研究をまとめた。そのうち12確は既知種の記載とい  

づれかの点で基本的を差を認めたので，新種とせぎるをえなかった。残り8種のうち3掘は  

外匡】では既知種で日本束記録棟であり，5種の日本既知種のうち成虫，サナギ，幼虫のいづ  

れもが分かっているのは1種にすぎなかった。これをみてもいかに日本産ユスリカ顆の分難  

学には未知の領域が多いかを痛感した。   

この硝究における標本作製は次の方法によった。   

ガム・クロラール液封入法：成虫はまず10％苛性ソーダ液中で加熱してから水洗し，ス  

ライドにとり，ガム・グロラール滴をかけて実体顕微鏡下で解剖針を用い頭，交尾器沌どを  

外し，使道をととのえてからカバーグラスをかけ，下からガスライターの炎で熱して気泡を  

追い出す。ハネの標本は，成虫を加熱前に細いピ／セットでハネの根本から切断し，乾いた  

≡ままの標本に「トさく切ったカバーグラスをかぶせ，その両端をマニキュ7糊で同定する。幼  

虫，サナヂの抜矧ま水洗襖スライドグラスにとり，針で幼虫は頭部を分解し，サナギは頭胸  

部と腹部を切りはなして位置をととのえ，ガム・グロラール液を加え同様にカバーグラスで  

封入する。生きた幼虫はそのままスライドにのせ，ガム・クロラール液をかけ，頭と尾部を  

切断し，形をととのえてカバーグラスをかける。ガム・グロラ∴ル液は，アラビアゴム89  

抱水グロラール309，氷酪酸1mゼ，グリセリン3mg，水10mゼの割に乳鉢にとり，乳棒で  

よく砕いて溶解させ，ガラスびん中に静置してごみの沈んだあとの上ばを使朋する。   

成虫の乾燥標本：成虫は乾燥のまま三角続か小さい容器に入れ，パラデクロルベンゼンの  

入った箱に密封する。また，名刺の紙を長さ12汀叫 幅5mmほどの直角三角形に切り，これ  

を昆虫ピンの中はどに刺し，紙のとがった先にマニキュア糊を少立つけ，成虫の胸部側面を  

これに同定する。昆虫針標本は体色やハネの脈の観察に傾である。   

7ルコール清澄標本二成虫，サナギ，幼虫のいずれもエチルアルコール70，水30，グ  

リセリン10の割合の液につけ保存することができる。柏矧まホールグラスに水を入れた中  

でおこない，再び70％アルコールにもどす。  
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