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INTROI）UCTION  

TheinsectfhlilyChironomidae（Diptera）compriseslargenumbersofspecieswhose  
larYaebreedinalltypeSOflandwater，andmuchattentlOnhasbeenpaidrecentlyby  
environmentalbiologiststotheroleplayedbythelarYaeaSalgaeanddebriseaters，and  
theiruseasbiolo由Calindicatorsofthcdegreeofwaterpo11ution．However，PraCticallyno  
Si如ncantstudieshavebeen 

． 

mainlybecauseofthedifncultyinthetaxonomyofthisgroupofinsects．   
The presentprq］eCtwaSCOnductedas a“SpecialStudy onEutrophicationofLand  

Water”ofNIES，andalsoasacontributionto”StudleSOntheEffectsoftlumanActivity  
Onthe Ecosystemofthe TamaRiver”beingconductedbyProf．KeizoKamiyam且and  
associates underthe SpecialResearchGraLltOfEnvironmentalSci叩料．Ministry of  
Education，CultureandScience・ThestudysiteswereselectedalongtheMinamiasakawa  
River，atributaryofTama，WhereOgura（1978）andcolaboratorshadconductedcompre・  
hensivesurveysofwaterqualityatmonth1yinterYalsforaperiodofoYerOneyear（see  
Fig．1andTable2）．Samplematerial＄WereCOllectedon17Angust1979fromtherlVer・  
bed，rearedinthelaboratorytorecoYerPupaeandadults．Identincationofchironomids  
Wa＄madebyadultmalesasarule・Theresultsarebeingcompiledinaseriesof4papers，  
（1）thedistributionofChironominaespeciesinrelationtothcdegreeofpollutionwith  
SeWgeWater・（2）morphoIogicaldescriptionofadultsandpupaeoftheChlrOnOminae  
＄peCleS reared，（3）the distribution ofchironomidsotherthanChironominae（mainly  
OrthocladiinaeandTanypodlnae）inthesamesamplesites，and（4）theirm6rpholo辞Cal  
descriptlOn．QuantitatlYeCOllectionoflarvaeateach＄amPlesitewasalsoconducted，and  
the resultswillbereportedseparately．Fortheresults，about40specieswererecovered  
fromthesesamples，andmanyofthemwerefoundtobenewspeciesornewrecordsfrom  
thisr叩On，andtheirdistributlOnWaSShowntocorrelatehigh1ywiththedegreeofpo11u－  
tionduetosewagewater．  

MATERIALS AND METHODS  

As stated prcviously，mOSt Ofthespec血cnsstudiedwere collectedon17Angust  
1979，LTOmtheriYer－bedoftheMinamiasakawa River，at6stationsselected atabout  
2kminterYalsfromStationNo．1，Whichispractical1yanonTpO11utedmountainstream，  
to StationNo・る，WlleTethe血eT runS血o11か血e downtownofHa血i坤Cityand  
the wateIishigldyeutrophic，beinglargelycomposedof－untreatedsewagewaterdis－  
Charged from houses血ecdyinto山e dver．ne pieces orstones，S肌ds肌d algae  
COllected at each station were transport占d tothelaboratoryinTsukubaby car，and  
tranSferredinto transparentplastic contaiJICrS25cmindiameterand12cminheight．  
ne cmt由ne鳥W8TeⅢ1由wi也we11wateTtO abo1115cmleveland由T b11bblesweTe  
introduced contlnuOuSly fromthe bottom ofthe containersLwithacompressor．The  
COntainers werefurther coYeredwithnylonnetandrubberband，andkeptinrooms  
regulatedatabout23Cundernaturalorartincialillumination．Adultchironomidswhich  
Cmergedfromthesampleswcrefoundmostlyunderthenylonnet，OrOntheplasticwal1，   



SOme也nes如tingordrawnedon仇ewatersu血ce，弧dwereconectedwi仇avacuum  
tubecYerydayduringthenrsttwoweeks，andl且tereVeEy3daysasarule▲Pupaloflarval  
exuviaewerecollectedwithforcepsasmuchaspossible・ApartoflarYaefbundinthese  
Sample8WCreCOllectedandmountedondides・Emergenceofadultchironomids丘om  
thcsesamplesusuallycontinuedoveraperiodofabout2months，andsmallamountsof  
larYalfoodwasprovidedduriJlgthisperiod，uSuallyonceaweek．   

MethodsforpreserYatlOnandmountingofadult，pupalandlarvalspecimenswerethe  
SameおrepO－tedinpr頭ouspa？erS（Sa姐・1968・1969）・Fo－det山dexm血tionor血  
morphologicalcharacteristics，WlngSOfadultswerefirstcutoffwithEineforcepsand  
mounteddryunderanarrowcover－glass，andtherestofthebodypartswerebonedin  
lO％KOHsoludon，WaShedinwaterandmountedingum・Chloralsolutionafterdissec・  
tion・Thegum・ChloralsolutionwaspreparedbydissoIving30gofchloralhydrateand8g  
Ofgumarabichamixtureoflmiof＆Ceticacidglacial，3mlofglycerin，andlOmlof  
distnledwater・Partoftheadultswerepreserveddryontrlangularcardsmountedonpin，  
OrhgZassvials，Orin7O苑alcohol．Specimensofpupae，1arYae，andtheirexuYiaewere  
either mountedin gum・Chloral，Or preSerYedin70％ethylalcohoIcontainingl（掬  
dyce血．   

Spec血ens were drawn bydleauthorusingAbbe，smicrodrawlngapparatuSwitha  
COmpOund microscope・The nomenclature ofbody parts and methods fbr staJldard  

measurementsarealmostthesameasusedinthepreviouspapers（Sasa，1978，1979），and  
mosdyfo山owed仙oseusedbyPinder（1卯8）ね一也e王事ntis血C九ironor山da¢．  

RESULTS  

The species and numbers of ChlrOnOminae recovered丘omthe bottom samples  
COllectedat5stat10nSOftheMlnamiasakawaRiveIareaSShowninTablel・Thesamples  
COueCtedatStatlOnNo・4wereverypoorandChironominaespecieswerenotrecoYered．  
ItisseenfromthistablethatspeciesNo．1，No．2，No，3，No．7，No．14andNo．15are  
foundonlyatStationNo・1（theuppemlOStPartOftheriver），OratStatlOnSNo，1and  
No・2，Wherethewaterispractical1yunpolluted．Ontheotherhand，SPeCiesNo，19and  
20werefoundonlyatStationNo・6，Wherethewaterismosteutrophicwithsewage  
Water・SpeciesNo・9，10，11，13and16werefoundmainlyatStationNo．3，Wherethe  
WaterShowedamediumdegreeofeutrophication・1twasinterestingthatSpeciesNo・6  
Were Lbundinlarge numbers atStation50nly，Fromsuchacharacteristicdistrlbution  
Pattemわreachspeciesinrelationtothedegreeofpo11ution，WeConSlderthatchlrOnO－  
midscanposslblybeusedasindlCatOrSofeutrophicationofriverwaterswhenadditional  
jnね∬natioIlis accumulated by repeat¢d suⅣeySOf血IS肌dotherIjversystems．me  
degreeofeutrophlCationofthewaterateachstatlOnisshoⅥlinTable2，Whichisquoted  
fromareportbyOgura（1978）．   
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Table2．  

Re餌1t80r8naly由ofwatelqu山中at6station‡O一山eMinlmias沈awa和一¢r  

repo由dbyOgura（1978）●・  

Dat80rCO仏和tionofwater：26M8y1977（mur8day）．  

St且也）n  No．1   No．2  No．3  No．4  No．5  No．‘  

10：50  11：25  

16．8  1‘，6  

12．8  12．8  

6．3  6．7  

‘6  147  

6．81  7．05  

（91）  （95）  

0．51  0．48  

6．2  4．6  

0．54  0．66   

0．32  0．52   

0．0  0．0   

0．0  0．08  

83．5  90．0   

7．2  8．3   

2．9  3．2   

0．0011  0．0033  

12：05 13：10 14：45 15：20  

19、5   20．5   20．3   20．1  

16．5   20．3   22．6   21．8   

6．5  8，5  7、7  7．4  

170  17（；   384  352   

Tim亡  

TA ●C  

Tw●c  

pti  
EC／柑／Cm  

DOmlJl  

（％）  

SSmgル  

DOCmg／1  
TOCm如  

T・CO2・Cmg八  

丁P〟gatハ  

TDP／一gat／1  

RP〝g8t／1  

NH4－NJ′ga机  

NO2・N〝ga招  

NO3－N／▲gat／1  

SiO2・Simg／1  

C】mg／1  

円肌m3／駈C  

7．34   7．97  

（107）（125）   

ユ．9  4．9   

4．22   3．67   

4．80   4．50   

6．3  3．8   

5．7   1ユ．9   

4．9   12．6   

3．3  ろ．9   

0．0  0．0   

0．86   5．4  

113  86．7   

8．0  7．3   

7．9  き，9   

0．21  0．16  

4．10   7．08  

（67） （114）  
1う．5   31．S  

乱33   8．50  

10．9  

7   12．6  
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0  222  

0．4  11．1  

2．9  （i7．8  

7．5  6．1  

8．6   29．2  

0．28   0．48  

● Quotedfrom”ThceffectsofhumanactivityontheecosystemoftheTamaRiver”  
（B11・Rlユ・1ユ，Kankyoka姐bKen如hokoku血u），p．37，197g・   



多摩川に発生するユスリカ類の研究  

第1報 その一支流に見出されたユスリカ各碩の  

分布と下水による汚染度との関係  

佐 々 学l・安野 正之1・伊藤 三億子2・菊池 哲志2   

日本産ユスリカ科の昆虫については，Sasa ＆ Yamamoto（1977）がまとめた目鍬こよ  

ると，これまで主として徳永雅明（1933－1968）の研究により169種類が記録されていた。  

しかし，それまでの調査は日本各地でたまたま採集された標本を同定記載したもので，推成  

虫については152種，雌成虫は130種，サナギは36墟，幼虫は3ユ種が記録されていた。   

この研究は国立公害研究所における経常研究テーマの一つとして実施され，かつその′′陸  

水域の富栄輩化に関する特別研究′′の一部として将来役立ちうる可能性を考えて計画したも  

のである。ところが．後に本文に述べるように，この水系に関するわずか1回の調査でユス  

リカ規の約40種の生息が確認され，その大部分が動物分類学上での新種であり，その各種の  

発生水域の分布が下水の混入度に応じた汚染度と密接に関連しているというおどろくペき新  

事実が明るみに出された。   

私共のユスリカ頗の分類および生態の研究は，1976年より主として筑波・霞ヶ浦地域に産  

する普通種の検討から開始し．Sasa（1978）はCん汗0捌〃削り属9種の記載を行い，さらに  

Sasa（1979）はそれ以外のZO種について成血 サナギ，幼虫の記載をした。後者のうち12  

種は新種，3種は外国の既知穐で日本未記録穐とみなされ．日本既知種は5種にすぎず，そ  

のうち成虫，サナギ，幼虫の各期が記録されていたものはユ穫にすぎをかった。これをみて  

も，いかにわが国のユスリカ類については未知の領域が大きいかが示されている。   

調査方法   

今回の研究は文部省科研費′′「環境科学特別研究」の′′多摩川研究班′′（代表者 神山怒三）  

の研究計画に密才妾射場連をつけて，調査対象はこれまで小倉絶維（1958）により水質等が詳細に  

報告されている南浅川の最上流から八王寺市内で北浅川と合流するまでの約10kmの間，およ  

そ2kmおきに6か所の採集点を藷左した（図1）．各地点では水底の石や水生植物などを定  

的に採集，70×54cmのポリエチレン袋に入れてもちかえり，これを各サンプルごとに径25  

cm，高さi2cmのプラスチック水槽に移し，水を深さ約6cmに加え，エアーストーンを剛－て  

水底より気泡を送り，上面にはナイロン布をかぶせ，人工照明か－し天然光の飼育室に約20  

1．国立公害研究所 〒305茨城県筑波郡谷田部町小野川16番2  

2．麻布猷医科大孝 〒229相模原市淵野辺1－17－71   



℃で保存した。   

このような簡易紺青装置にユスリカ類の幼虫をいしサナギを含んだ底質を保存すると成虫  

が羽化してナイロン布の内側をいし容器の内壁にとまっているので，これを2日ごとに吸虫  

管で捕集し，同時に水面に浮かんだり，側壁に打ちあげられたりしているサナギの脱皮微を  

ひろい上げ，5％フォルマリン水，ないし70％エチルアルコールに保存する。成虫，サナギ  

の死体も回収する。また，生きているサナギを見出したさいにはピペットでひろい上げて小  

さいビンで個別に飼育し，成虫とサナギの関連標本を作る。幼虫の脱皮殻を腹にひっかけて  

いるサナギもあり，それから成虫が羽化すると，1個体で3期の関連標本をうることができ  

る。また，■これとは別に底質から定量的ないし定性的に幼虫を副文し，国定標本としたり，  

個別に飼育してサナギ，成虫を回収することも試みた。   

成虫，サナギ，幼虫の同定には主としてガムグロラール減封入標本によった。成虫の一部  

は三角紙片にはりつけて乾燥標本とした。   

P。Jブped肋m属のサナギの呼吸管は封入標本とすると見えなくなるので，水に浮遊した状  

態で記録した。種の同定は原則として雄成虫で行い，その脱皮穀でサナギ，幼虫の記載をし  

た。雌成虫はそのサナギの脱皮殻で種の判定をしたものが多い。   

今回の調査は1979年8月17日に著者4名が南浅川の6地点で採集した底質より羽化した成  

虫を同定し，地点別に集計したものである。これらの各種の形態の記載は別に国立公害研究  

所研究報告集13－2に出版される。なれこの調査のほかに1979年12月12日にも同様の採集を行  

ったが，この成績についても別にとりまとめる予定である。   

実験結果   

今回の採集材料から羽化し種を同定しえた成虫は少なくも総計37種，1070疋にのぼ  

り，最上流の1号地点では13種58疋，2号地点では14種96疋，3号地点では13種105j巳  

4号地点では2種13疋，5号地点では9種475私6号地点では7種323疋であった。このう  

ち，4号地点で成虫の羽化が少なかったのはたまたま供試材料に幼虫が乏しかったためであ  

る。ニの成績から，水のきれいな上流部では種類数が多くて個体数が少をく，‾F涜に向って  

下水の混入率が次第に高くなるにつれ，種類数は減少して個体数は増加するという傾向がう  

かがわれた。また，下水の混入率に応じて生息するユスリカ種が異をっていることが顕著に  

みられ，たとえば，（2），（7），（14），（24），（25），（28），（29），（36）は最上流でその上に  

は人家のない部分のみから採集され，（1），（3），（15），（35）は1号■と2号にわたり．（5）、  

（13），（21）．（35）は2号と3号に見出されるというように，下水の混入量が多くなるにつ  

れて逐次ユスリカ相も変っていく傾向がみられた。   

逆に，C最★””m机 属の2穐（19，20）のように，最も汚染のひどい6号地点にだけ見出され  

るもの，あるいは（17），（30），（33）のように5号と6・引二わたるものなど，富栄養化のすゝんだ水   



域を好む棲もあることが分かった。   

これら各種のラち，広義のrα叫αγβu5属（1より1Zまで），広義のPoJッpedJんm属（13  

より18まで），広義のCγfcofopu5 属（28より33まで）はいずれもそれぞれの群内に賞栄養  

城にすむ種と，富栄贅城にすむ種とその中間にすむ種をどが見出された。それらは形態学的  

にきわめて近似している場合が多く，幼虫では区別困難な場合もあるので，このような方法  

で雄成虫を羽化させ，その交尾器の構造により厳密に棟の区別を行うことがいかに大切である  

かを示すものといえよう（こゝにあげた番号のうち，21以下の種は第3報に記載する）。   

要 約  

1．多摩川の一支流の南浅川について，それより上流には人家がか－最上流部から約2km  

おきに，八王寺市内を流れてきわめて汚染の進んだ地点まで，6か所の川床の材料を採集し，  

ニれに生息するユスリカ科昆虫の種および個体数をしらべた。   

2．幼虫で採集された材料はいずれも実験室内で飼育して成虫を羽化させ，主として雄成  

虫の交尾器の構造により厳密に種を同定し，その脱皮殻によりサナギ，幼虫の形感もできる  

限り記載することとした。   

3．1979年8月17日に採集した材料からだけでも，以上の方法で少なくも37隠1070の成  

虫が同定された。そのうちおよそ2／3が新種ないし日本未記録種であった。   

4．貧栄養域の上流部では一般に個体数は少をいが種類数は多く，富栄養化の進んだ下流  

部では種類数が少をく個体数の多い傾向が認められた。   

5．同じ水系でも下水の混入率に応じて生息するユスリカの種にすみわけが認められた。   

とくに，広弟のTα乃y加5叫ぶ，P¢J〃ped前川，Crけ0‡opαβ などの属に含まれる各種類の  

間で貧栄養部にすむ種と，中間部にすむ種と，富来蛋部にすむ種とに顕著を差がみられるこ  

とが注目された。   

6．これにより，ユスリカ類を河川の汚染度の指標生物として利用しうる可能性があると  

考えられる。   
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INTRODUCTIOⅣ  

AsstatedinthepTeViouspapeT，atOtalof20speciesofthesub・famnyChironominae  
havebeenIeCOYeredfromsamplematerialscQueCtedat6stationsoftheMinamiasakawa  
River・Itisextremelyinteres血gthat，Withtheexceptionofonespecies，Whichwas  
tentativ如identl鮎das腫c和知dipe5ぁわ－1e乃i（Edwards，1929），becmse血emo咋ho－  
1ogicd如ture＄moStly coincidedwith that describedbyEdwards（1929）aJldPinder  
（197B），al1thcChironominaefoundinthisdverwerespeciesindigenoustoJapan，and14  
amon富山¢maT¢T叩0血dasnews匹Cies．¶血papefCOn也insd8SCdptionsof17speciesor  
adul量mde5，15丘匹Cie50fたmaleadult5，135peCie50fpupae，弧d2speciesofl綱e，出  
血owninthecontents．Wehaveadditionalsamplesofadults，puPaeandlaTVaeCO11ected  
丘om也esme血e‡♪ut払esモWinbdescribedlat軋nead山tsmd血matuTeSt呼SOf3  
0血e－SpeCies mong血em，iふ，花町ね和一∫呼〟椚〟f Sasa，1979，αお仰〝M∫・加地用心  
Tokunaga，1936，andOzLTOnOmuSyOShh70（SuiMartinetSublette，1972，Weredescribed  
htllep代血usp叩e代OfSasa（1978，1979）．n¢nOm¢ndat11TeandabbTeYia也msⅦSed血  
thispaperarethesameasthoseofpreYiouspap¢rS，andthoseusedbymostEuropcanor  
AmericanWOrkers．Thefollowingsareexplanationsofabbreviationsusedinthetext・   

AR（arLtennalratio）：theratioobtainedbydividingthelengthofthelastantennal  
segmentwiththecombinedlengthofal1theprecedingnaBeuaISegrrlentS・   

BR（beardratio）：1engthofthelongestsetaontarsusIdlYidedbythediameterofthe  
segmentfromwhichitadses；JBRfoTthefrontleg，mBRforthemiddleleg，andhBR  
わー仇ehindleg．   

g只 ¢y¢latio）：distanceb8血閃ntWOeyeSdiYidedby血eheiかO一也eeye・   

LR（legratio）：lengthoftarsusIdivldedbylengthoftibia；JLRforthefrontleg，  
椚⊥尺わrthemiddユeleg，比尺ねー仇ehmdleg・  

力血仰血娩棚舶  

The authoris greatlyindebtedtoDr・TakeshiGoda，Prqjectleaderofthe Special  
ReseafCh PrqJeCt onEutrophication ofl・andWatersofNIES，fbrthe support ofthlS  
Study．ThanksareduetoDr．MasayuklYasuno，Mr・Yo血ioSugaya，MissM山okoItoand  
ML TetsushiKikuchil，for assistanceincollection ofthespeciemens，andtoDr．and  
tMrs．CameTOnMcLeodforedltingandtypingthemanuscrlpt．  
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DESCRIPTION OF SPECIES  

Ⅰ．TANrrARSmI   

（1）肋叩タeC加Jm呼′加〃，Sp．m（〉Ⅴ．   

Mate血LsstzJdied．Holotype：amale（A43：21），emergedon20Angustfromabottom  
SamPleconectedatStationNo．loftheMinamiasakawaRiver，17August．  

Paratypes：anlale（A43：22），Samedata；3females，emergedon20Angust（A43：23），  
11September（A43＝24）and20September（fixedonpin），fromsamplescollectedat  
Stat10nNo．2；2pupalexuviae（A43：25，26）associatedwiththefemales．   
MaLe．（Platel，2）．VerysmallasaMicTVSPeCL7V，bodylength2．82and2，84mm，wing  

length1．64andl，67mm．Colorah10Stuniformlypaleyellow，SCutalstripesreddish  
yellow．AnleTlnaifiageuum13segmented，ARO．90．Palp4segmented（63，145，130，265  
microns）．Eyeswithmicrotrichiae alongtheinnermargin，withalong dorsomedian  
prqjection，ERO．糾．F10ntdtuberclesabsent．Supraolもi血鍾tae120mea血虫de・Clype山  
setae15．Scutumwith20dorsomediansetae，12dorsolat¢ralsetaeoneachside，and3  
supra・alarsetaeoneachslde；SCute11umwith8setaeinatransverserow（Fig．1－A），Wing  
asinFig．1－CandTablel・1．Squamabare，anallobe且at・Wingmembranewithnumerous  
macrotrichiaealmosta皿overthesurface．fCualmostunderr－m，RelativelengdlOfleg  
SegmentSaSinTable2・l・fLR2・11・Fronttibiawithasharplypointedanda鮎ttemlinal  
SCales（Fig．1－F）．Terminalcombsc山esofmiddleandhindtibiaecontlguOuSandwithout  
Sp111S（Fi各S．1・G，H）‥鮎1le夢Wl血lon8h血s，但R3．7，m甘R5・4，弧dl18R7ふmh皿i  
apsent（Fig・トE）・   

Hypopydum asinFigs．2・A，B．Analpointpardlel－Sided，Withroundedapex，and  
withoutspinegoups；ninthter由tewith5shorthairsbehlndanalpointandapairof  
smalltrlangular tubercles onthe aJlteriormaI由n（Fig．2－C）・lhnds orninthtergite  
Separatedinthemiddle・Appendagel（Figs・2・F，G）egg・Shaped，68mi？rOnSlongand38  
micronswide，With20r3hairsalongtheinnermarglnandwith6halrSOnthedorsal  
surface．withalonghairandnumerousmicrotrichiaeontheventralsidenearbaseof  
appendagel・a．Appendagel－a knife－1ike，eXtendlng Slightly beyondposteriormar由n  
Ofapendagel・Appendage2（Figs・2・D，E）longanddender・nOtSWOllenapical1y・with  
14aplCO－dorsalrecurved setae，2caudally directedapicalsetae，andnumerousmicro・  

trichiaealmostalloYerthesurface，Appendage2・a55micronslong，withspoon・1ikesetae  
On the dorso－aPicalarea，and simple，Sharply pointedsetaeontheventralandinncr  
Surface．Gonocoxitewithconcaveinnermar由Iandsharplypomtedapex，   

Fbmale．（Platel）．Winglength1．74andl．84mm．ColoratlOnaSinthemalebut  
general1ydarker，grOundcolorofscutumyellow，SCutalstripesreddlShbrown，femoraand  
tibiaebrownishye1low，tarSlye1low，abdomengreen．Palp4■segmented（39，135，128，  
239microns）．Antenna6segmented（72，116，84，94，80，116microns），Withasub－  
teminalseta155micronslong．Eyeswithalongdorsomedianprq］eCtion，ERO・46and  
O・56，Withmicrotrichiaealongtheinner margln・SupraorbitalsetaelOoneachside，  
clypealsetae22．Scutumwith18dorsomediansetae，18－20dorsolateralsetae，Zmd30r  
4supra－alarsetae．Scuteuumwith8setae．WingvenationasinFig．l－1andTablel・1・  
Win呈memblane Wi肘n11me1011SmaCTOtTichiae on也e entiTe SuTface・忙u、1ndef－一m・  
Squamabare・RelativelengthoflegsegrnentsasinTable2・l・fLR2・19・FroJlttibiawltha  

1l   



na∫mW弧dpo山地dte血鉱山eaきWem出血tandroun血dtem血山部de（Fig．1・L）．  
TemdJlalcomb＄Cale80fmiddleaJldhhdtibiaecontiguousandwithoutspur（Figs．1・M，  
叫・旭d血…用u＄Iw池ar？WOfspeci山㍑d血0れ（8bout15mic∫OnSlon由弧d¢代Ct  
＄紬ealong血¢机t¢dormar伊nO一也¢di細山仙0血irdきO一也¢紆卯1ent（Fig．1・り．ml祀止  
血随鵬．蝕【印8旭丘s匹ma也モ¢8Fi騨．1・J，K．   

Pbpa・げ1ate3）・Two匝mdepupalexuYiaWereaYanablefbrthisstudy・Len9hof  
abdom¢n3．08and3．03mm．nora由一esplratOⅣOrg肌S仙b¢心ke，tape血gtowaId8  
apex，0．53mmlong（includingterminalseta），withnumerouslongandneedle・1ikehairs  
¢XCep血g山eba血portion（Fig．3・A）・D鹿tdbution orsph¢S，Spinules mdh血son  
abdomiJlalterdtesasinFiBS．3・B，C．Te噛teIlwith＆1argecentralspinosearea（spinesare  
劇Ⅴ叩8m軋Il・C），弧dac紺d山t【弧SV即駆rOWOrbrown，代CuⅣedspin¢S（eachabout15  
mk－0甲lon8，他山m血b¢T98mdlO5；ll・の・Tモー如1IIw他ap血ofspin00e訂e禍，  
Whichareunitedintheoralpartbyaspinulouszone；thespinesintheinnerandcaudal  
COmerOfthesphoseareasalelongand血arplypointed，thelongestonebeing50microns  
long，Whilethey graduany decreaseinsize towards thel且tCralandoralsides（ⅠIl・C）．  
TergitesIVandVwithapairofwc11de丘nedpigrnentedsphepatchesindlCOralone  
血豆d，Wl血hext¢ndtoap血ofsphosea柁猥h也ecaudalside（Ⅳ・amdV－a）．Te噂tes  
VltoVIlIeachwithapairofspinulousareas．Caudolatelalsc且1esofsegmentVIlIwith3  
mr由l山tee也（F噛．3・D，り．nenumbersorlate血h血sむe3p血豆血馳gm紬tSlltoV，  
4pairshsegmentVI弧dVII，弧d5palIShVlII；血e航路taれdth血dp血son8egmentⅣ  
andal11ateralhairsonsegmentsVtoVIIlarelongand血amentous．Analsegmentwitha  
pairoflong毘皿18mtOuS九虚rson也edor8d由de，姐dana】血s訂eea血f拉1gedwi血40  
lo】lg餌mentoush血s匝soseeTable3・1）．   

Discussion．ThlSSpeCiesisumique asamemberofMicnpsecLTqinthatthebodyis  
VeTySmall，bodycolorishr評Iyyellow，andithasarelatlvBlysm且JIARvalueofO．9anda  
highLR value of2．1．Amongtheknown g【OupSOfthisgenus，itis，therefore，mOSt  
Closelyrelatedto血e〃rre〝〟ね騨Oup OrReね＄（1969），butdi騰rs丘om血lof血e伽e  
knowI15匹Cjes血仇e血a匹Orappen血騨1（8gg血apedin血sspecies，apic亜ydender  
andpointedinthca（tenuato youp）・Tokunaga（1938，1940）describedatotalof5  
SpedesofMic和PSeCtnfromJapan，andthe prescnt speCiesisdosesttoMicr叩SeCtn  
血加〝en由（Tokunaga）jJ7thebdycoJoratjonandthestructureofmalehypopygium，  
buttheseagaindifferessendanyinthebodysize，inthesizeof叩pendagel－a（much  
longerinthepresentspecies），inthechalaCteristicsofsetaeonappendage2・a，andinthe  
p∫eSe刀CeOfl皿gbea∫由onle群山仏epre銀皿暮ざ匹Cle5．   

Pupaofthisspecie＄hasthoracicrespiratoIγOrganStyPicalofthegenusMicropsectn，  
i．e．，long，tube－1ikeaJldbearnumerouslong，needle・likehairs．ThedlaPeandstructureof  
叩ho沈弧d印加山o11Sa！eお○】labdo】n払出t8r由tesof払epreざent∫騨¢ie∫iざ血Id訂tO血at  
oftheM attenu血groupdescribedbyReis畠（1969）．Thedifferenceinthenumberof  
spines on caudolateralscales ofsegmentⅥII（3inthisspecies，4・7in  
伊Oup）isprobablysig山丘cant・  
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（2）朗閻加叫椚附加棚闇肋加川・nOV・   

肋teriatsstudied AllthespecimensstudiedherewerecollectedatStationNo．1of  
theMinamasakawaRiver，17Angust1979，andrearcdinthelaboratory．Holotype：a  
male，emergedon20August，mOuntCdingum・Chloral（No．A43：01）；Paratypes＝ tWO  
males（A43：02・03）・emergedon18Angust，andamale（A43：04）・eTergedon22  
August，allmountedingum・Chloraltogetherwiththcassociatedpupal¢XuVlaC；2fbmales  
（A43：06，07），emergedon18Angust，mOuntedingum＜hloraltogedlerwiththepupal  
eXuVlae．   

Ma）e，（Plates4，5）．CoIoralmostunifonnlypaleyellow．Bodylength1．60－1．82mm  
（1．74mmin average of4）．Winglengdll．05・1．07rrm（1▲06mminaYerageOf3）．  
Antennalnagelum13segmented，thelastsegmentunusual1yshort，ARonlyO．15・0・18  
（0．17inave一輝Of4；Fig．4・E）．叫4se卯ented（ヱ7，56，恥145micTOnS）．Froふt血  
tuberclesabsent．Eyeswithalongdorsomedialprqjection，ERO・21；innermarか1Ofeyes  
bearsJlumerOuSmicrotrichiae，Clypealhairs14．SupraorbitalhalrS80neaChside．Scutal  
Stripesfalnt，SCutumWith12dorsomediansetae，12dorsolateralsetaconcachside，and  
OneSupra・alarsetaoneachside（Fig．4・B）・Scutdlumwith6setae・Wingvenationasin  
Fig．4・AandTablel・2．Wingmembranewithnumerousmacrotrichiaeallover．R2＋3not  
recognlZable．fCumuchbeyondr－m・RelatiYelengthoflegsegrnentsasinTable2－2・fLR  
2・17・fBR3・14，Fronttibiawithalong，SlendeTand血arplypointedapicalscale（Fig・  
4－F）．Middle andhindtibiaewithtwotemlnalcombscaleswhichareclearlyseparated  
andbothbeariJlgalongspur（Fig．4－G）．Pulviniabsent・   

Hypopy辞umaSinFigs．5－A，B．Analpointbare，withoutspinegroups，andwith1ateral  
ridges（Fig．5TC）．Appenda辞134mic－OnSlongand19micronswide，apica11yrounded  
andwithoutbeak・1ikeinnerprqJeCtions，withllongbasalseta，3innerand3apicalsetae  
（Fig．5－C）．Appendagel・aabsent．Appendage2about52micronslong，Slighdyexpanded  
apical1y，With14recurvedsetaeandtwocaudallydlreCtedsetae（Fig．5・E）．Appendage2－a  
witha basalgroupof血ortandsimplesetae，andanaPicalgroupofextremelylongand  
nattenedsetae，dlelatterreachfarbeyondtlpOfappendage2andtoalmostthetipof  
gonostylus（Fig．5－E）．GonostylusratherabruPtlynarroweddistal1y，aJldwithtworows  
Oflongsetaealongtheinnermargin．  

Jq，mqLe，（Plate4）．Onespccimenwasident摘edasifemaleofthisspeciesbythe  
associatedpupalskin．Coloralmostuniformlypaleyeuow．Bodylength1．74mm，Wing  
lengdtl．26mm．Antenna6segmented（includingpedicel；43，75，41，48，46，65mic－  
rons），thelastse許nent血oltelthanthesecond，with3subapicalsetae，anddalkerin  
COlorthantherestsegments（Fig．4－D）．PalpasirlFig，4－C．fERO．47（1argerthaninthe  
male，aSthedorsomedlalprqJeCtionis血orter）．Clypeuswith20setae．Supraorbitalsetae  
80neaChside．Scutumwi仇12dorsomedlanSetae，11dorsolateralsetaeandonesupra．  
alarsetaoneachside；SCuteuumW血6setae（Fig．4－B）．Wingvenationsimilarinthemale，  
asinFig．4－AandTablel・2）・RelativelengthoflegsegmentsinTable2．2こflR2・12・  
CercusandspermathecaeinFigs．4－H，1．   
Pbpq．（Plate5），Lengthofabdomenl．68mminamalepupalskinandl・72mmina  

femalepupalskin・Thoracicrespiratoryorgans（Fig．6－B）hom・1ike，0・38－0・43mmlong，  
CurVedrectangularlyinaboutthemiddle，widestatnearthebaseandtaperingfromabout  
themiddletowardsthesharplypointed apex，Widlminutespinulesonthedistalhalf・  
Distributionofspit；es，SplnulesarLdhalrSOnabdominaltergitesasinFis・6－8・TeT6tell  
withapalrOfsmallproxmalspinepatches（Il－a）eachcomposedofsome22spines，apair  
ofsmal1distalspinegroups（1T－C）composedof30r4largebluntspinesandseveralsmal1  
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SPinules，andatransverseroOfabout30dark，reCurVedspines（eachabout8microns  
long）alongthecaudalmargLn（II・d）・Ter由teslllandIVwithapairofproximalspine  
patches（Ill－aandIV・a）andacentralspinulouszone．TergitesVandVIwithoutspine  
PatChesandwithapalrOfcentralspinulousヱOnCS．Ter＠tesVI），ⅥIlandⅨwithout  
Spi朋8皿d5p血de5．Abdom細山gegme8t5〃toVwith3p血50flaterdhajr5，叫卯Ient5VI  
andVIIwith4pairs，andVlIIwith5palrSOflateralhairs；thoseonsegmentsIIandIIIas  
WellastheoraltwopairsonlVaLeShortandsimple，Whiletherestmorecaud山ylccated  
？airsarelongandnlamentous（Table3・2）・CaudolateralscalesonVlIIwithashortand  
Slmplespie（Fig・6－D）・Anallobesarefhgedwith25・28longnlamentoushirs，and  
withapalOfdmplchairsabout15micronslong（Fig・6－E）・Abdominalsegmentsof  
pupalexuaeareOnlydighdypigmentedalongthelateralmar如＄・   

β由r〟∬Jβ〃．MoJplldo辞Cd血aracteJi5tic50fmale肌dpupa or血ep∫e5ent5peCje5  
indicatethatitbelongs to genusRheotany（arsusBause，1913，Of7bJツtanuSinwider  
SenSe，aS definedindetads byLelmann（1970），The strucutre ofmalehypopygium，  
especiallythepresenceorextremelylongapicalhairsonappendag声2－a，indicatesthatthis  
SPeCiesis clo＄ely related tothe European species Rheo（arV（arsus dist如ctissbnus  
（Brundin，1947）．1twasconfirmedthatth6CharacteristicsofTbnytarsusTypelIpupaof  
Bau＄e（1913），Le．，thethepresence of30r4bluntspinesondlStalpartofabdominal  
te頑telI，andtheabsenceofspinepatchesontergiteV，Canbeappliedtothisgroup・This  
SPeCiesdiffers丘omthetwoalreadydescribedRheotanytarsusspeciesfromJapanaswe11  
asthosedescribedfromtheOrientinthestructureofmalehypopyglum，andfromRh・  
db（inc（Lssimumbytheremarkabledifferenceinthemaleantennalratio（lessthanO．2in  
仇1SSpeCies，0・401最由eriれ仙eEuropeanspecies）．  

（3）月力eoJ〃Jリね乃uJね椚αJer血ざ，印．nOY．   

Ma（erw］sshLdied．Twomales（No．A43：31，32），emergedon20August1979from  
Samplesco11ectedatStationNo・loftheMinamlaSakawaRIVer，17August．Twopupal  
exuYiae fbundonwatersurfaceofthesamerearingtub onthesamedate（A43＝33）．  
Anothertwomales（A43：34，35），emergedalsoon20Angust，fromasamplecollectedat  
StationNo．20nthesmedate．   

MaLe，（Plate7，8）・BodycoIorationalmostuniformlygreenishyellow・Bodylength  
1，70・2．11mm・WinBlength1・18．1・26mm・Antennalnagellum13segmented，thelast  
SegmentVeryShort，0・11－0．22rrun，ARO．23，0．24，0．46，0．53（Fig．7・A）．Palp4seg・  
mented（31，75，94，159microns）・Frontaltuberclesabsent．Eyeswithalongdorsomedlal  
prqjection，ER about O，3；eyeSWithmicrotrichlaealongtheinnermargin（Fig．7－B）・  
Supraorbitalsetae80neaC；1Side．Clypealsetae15－19．   

Scutumwith12dorsomedian setae，10dorsolateralsetaeandonesupra－alarsetaon  
eachslde；SCuteuumWith6setae（Fig．7－F）．WingmembranewithmacrotrlChiaeonthe  
apicdparts，basalport10nOfwingra血ersparselysetigeous（Fig，7－G）・Squamabare・Wing  
venationasinFig．7－GandTablel・3，fCumuchbeyondr－m，RelatiYelengthoflegseg－  
mentsasinTable2・3．fLR2，l・2，4．Fronttibiawithasharplypointedapicalscale（Fig，  
7・C）．Terminalcombscalesofmiddleandhindtibiaewidelyseparated，andeachwitha  
lo爪gSpUr（Fiが・7－D，E）・ 

Hypopygium asin Figs，8・A，B，Analpoint slender，rOugldy parallel・Sided，．apeX  
rounded，widllateralridgesbutwithoutspineclusters・NinthtergltewithtwolonghalrS  
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at the base ofanalpoint・BaJldsofninthtergiteseparatedinthemiddle（Fig．8・F）．  
Appendagelthumb・like，widlrOunded margln，andbears20r3setaeontheinner  
mar騨l，5or6setaeonthedorsalsurface，andonelongset80ntheventralsurfacenear  
thebase（Figs．8・D，E）．Appendage2apical1yexpanded，with11recurvedsetaeand2  
Cauqal1ydirectedsetae加theapicalportion・Appendage2・arelatiYely血ortandhi卯y  
twisted，nOt reaChlng beyond tip ofappendagel，withaboutlO stout and血arply  
POinted basalsetae，andthe dista11amelhewhichare sepa∫atedintoseveralfkt and  
nar【OWlobes（Figs・8竜，tl）・GonocoxiteasinFig．8－C，abruptlynafrびⅣedataboutapic血  
OnetI山dashmosto仙er月力eoねり′r〃門〟∫males．   

Lhpa．（Plate9）．Lengthofabdomen2．03inonespecimeJlandl．97mminanother．  
ThoracicrespiratoryorganssirrlPle，tubeJlkeandsmoothlycurYed，0．50・0．53mmlong，  
ratherabruPtlynarrowedinaboutthemiddleandthedistalhalfbeing斑amentous；the  
Surfaceis roughbut devoid ofhairs or spines（Fig．9－A）．Distdbutionofspinesand  
Spinulesonabdominalter由tcsasinFigs．9・B，C．TergitesTTtoVwithapairofsharply  
denned，OValandpigmentedspinepatches（II・atOV－a）．haddition，tergiteIIhasapair  
OfdlStalspinoseareascomposedofsome20verynarrowspines（1I・C），andatransverse  
rowofsome30darkspineseachabout12micLOnSlong・ThecentralpalrSOfhairson  
terglteSIVandVarelongandmamentOuS，Ter由teVwithspinulousareaslateraltothe  
Spinedlields，andalsointhecaudolateralcomers，Te噛teV］withoutspinesbutwitha  
palrOfpro血一Ial5pinulousareasandapairofcaudolateralspinulousareas．Ter由teVIl  
without spinose or spinulous areas，Tergites VIIIandIXwithapalrOfsmal11ateral  
SPh血ousaTe3S．Sc卯1e71tSlltoVwith3pairsoflateralhairs，andsegmentsVltoVlll  
with4palrSOflateralhalrS；thethirdpairoflateralhairsonsegmentIVaswe11asal1  
thoseonsegmentsVtoVIIIarelong，mamentOuSSwimminghalrS．Caudolatcralscalesof  
Segment Vl11witha smple temlinalspine（Fig．9－D）．Anallobes fringedwith14・17  
（average15．0）filamentoushalrS，andbearapairofsimplehalrSOnthedorsalsurfacenear  
thelateralmargins（Fig・9・E）．MalegenltalsheadlSprOducedconspicuouslybeyond9th  
terglte．   

Discussion．Themorphologicalcharacteristics ofmaleandpupaofthepresentpopu・  
lation arealmostidenticalwiththose co11ected fromrunrling waterin Kyotoand  
describedin details by Tokunaga（1938）underthe scientific name of Tbw（arSZJS  
伊heotanyLwszJS）pen（qpodaKieffer，EspeciallynoteworthyarethepeculiarstruCtureSOf  
analpoint，apPendages2，2－aandl，andtheshapeofgonostylus．ThevaluesofARand  
LRgivenbyTokunaga（0．68・0．72，andabout2．6，reSPeCtiYely）arebothhlgherthaJlin  
OurSPeCimens，butsiJICebothwereveryvariableil10urCaSe，thedifferencescouldnotbe  

regardeda5Sig山鮎狐t．   

More receTltly，I・ehmann（1970）gaYe detailed accounts on the morpholo由Cal  
CharacteristicsofEuropean5peCiesofthegenusRheotanyLtlnuSBause，1913，According  
tomis article，the present populations are essential1y dlfferent fromRh．pen（qpoda  
Kiefferinthestructureofappendage2・a（thisismuchlongeraJldnottwistedinRh，  
PentaPOda），arLdkey out toRh．muscicolaKieffer，WIdchalsohasashortandtwisted  
appendage2．a．However，thc distallame11ae ofRh．muscicoLais asimple，broad and  
roundedlobe，Whilethepresentpopulationbearsnarrowandpointeddistallamellae・ln  
thepupa，thepresentspecieshasapairofwen－de餌IedspinepatchesonsegmentslltoV  
（not on VI），but differs fromthe pupa ofRh．muscicoLaiJlthatthespinulousarea  
（chagreen）is absent on segments‘Il，ⅠIJandIV（朗．muscico10has a pair oflarge  
ChagreensonsegmentsIItoVwhichextendbeyondthebaseof山enrstdorsalseta），and  
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alsointhatthepresentspecieshasapairo［longandsimple＄etaonthcdorsalsurfaceof  
anallobe＄（thisisabsentinRh．cu，ticomis；therespiratoryorganofthepresentspeciesis  
叙mple，mamentOuSandwithalmostsmoothsurface，WhilethatofRh．cur（LcomLshas  
manyspinulesonthcdistalhalf．1nthepupa，therefbre，thepresentspecicsisconsidered  
as bei鴨moSt Closely relatedto尺九αけ由伊加among山e Europeanノミねeoね叩Jα′鉛J  

describedbyLehmann（1970）．  

（4）朗eoJd叩Jα′甜Jrαmαq〟arf〟ざ，Sp．mOY．   

Ma（eriqlssEtLdied．Holotype：amale（No．A44＝51），emergedon20Angust1979，from  
asamplecollectedatStatlOnNO，20ftheMinamiasakawaRiver，17August．Paratypes：  
14malesand5fbmales，allfromStatlOnNo．2，COllected17August・10pupalexuviae  
associatedwiththeadults・Allmountedingum・Chloral（No．A44：52）・   

Thisspecieswasfoundcoexistencewiththefollowingspeciesu？h．tamaquin加），and  
bo山werequitesim肋rincolorationandsize，butmaleswe∫eSePar且tedbytheantennal  
ratio andthe structure ofhypopyglum，femalesby frontlegratio（fLR），arLdpupal  
exuviaebycoloTation（paleTinthepresentspecies）andbytheshapeofspinepatcheson  
abdominalsegmentsII・V，   

肋お．（加teglO，1り．80dyユeng払2．09－2．33mm（2．2】mmirlaVerageOrlO）．Wjれg  
length1．29－1・46mm（1・40mminaverageoflO）・Bodycolorationuniformlygreemish  
yellow．Antennalflage11um13segmented，AR O．69－0．78（0．75in average oflO，  
Signincantlylargerthaninthenextspecies）．Palp4segmented（39，84，92，154microns）・  
Frontaltuberclesabsent．EyeswitA aJongdorsomedialp呵ection，ERO・25－O．32，widl  
microtrichiaealong廿Ieinnermargin．Supraorbitalsetae70r80neaChside・Clypealsetae  
12－14．   

Scutumwith10・12（most commonly12）dorsomediansetae，8・10dorsolateralsetae  
oneachside，andlsupra－alarsetaoneachside；SCute11umwith6setae（Fig．10・D）・Wing  
asin Fig．10・A andTableト4・Squamabare，Anallobe爪at・Wingmembraneheav弘y  
haired，mOrehairlytharLinthenextspecies，withmacrotrichiaeeveninthebasalportions  
Ofcells．Rland R4＋5runnlngClose together，R2＋3absent．fCumuchbeyondr－m・  
RelativelengthoflegsegmentsasinTable2－4．fLR2．10・2．28（2．19inaverageof8），  
mLRO．60・0．64（0、62inaverageof8），andhLRO．69・0．76（0．73inaverageof8）・Femora，  
tibiaeandtarsiIwithrelatiYelylongbeards，fBR3．9，mBR7．0，andhBR5．9．Fronttibia  
wjthalor．gandpojntedtermjJ）alscale（Fjg．11．G）・Terminalcombscalesofmiddleand  
hindtibiaewidelyseparated，andbothwlthalongspur（Fig．11・H）．Pulvilliabsent・   

Hypopygium asin Fig．11．A，Analpoint（Fig．11－B）slender，Parallel・Sidedandwith  
roundedapex，hardlypigmented，andwithoutspinegroupsandmicrotrichlae・hteral  
rjdge50randpoiれtarepOSk汀】Orlyopen，andthecjrcularridgea5SeeniJl山enexf5匹Cle5  
isabsent．Analterdtewith50r6shortsetaebehindanalpoint，andseveralsetaeonboth  
sidesofanalpoint・Appendagelrough1yegg・Shapedbutwitharectrangularprqjectionon  
山einnerside，about44micronslongand22micronswide，With2setaeontheirLner  
margin，40r5setaeon血elateralmarginanddorsaJside，andaIongsetaontheventral  
side（Fig．1l－E）・Appendagel－aabsent・Appendage2apical1yexpandedandstout，with  
about12setaesubapical1y；appendage2、aShortandst9ut，Subapicalplateonthedorsal  
sidebeinglargeandflatandwithroundedmargin，andwithaboutlOstoutandsimple  
setaeontheventralside（Figs．11・C，D）．Gonocoxiteabruptlynarrowedinapicalone  
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止血d（Fig．11・F）．   
Ebmah・．PatelO）．FemaleofthisspeCieswasdlfEiculttoseparate fromthoseof  

O仙er co引出tingJi烏e∂rd町ね柑び∫ SpeCies but 血e spec血eps examhed here were  
tentatiYelyidentifiedsobywinglength，1egratio，andthedensityofh由rsonwing．Body  
leng血1．糾・2．11mm（2・鋸m山averageor5）．Wingleng仇1．37・1・50m（1．45n畑山  
aYera辞Of5）．Colorationasinthemale，almostunlformlygreemishye1low，SCutalstripes  
hardlydistinguishable．Antennalnagellum5segmented（92，55，70，63，72microns），with  
about5subtennlnalsensorysetae（Fig．10－B）．Palp4segmented（36，111，99，195mic・  
rons；Fig、10－C），FrorLtaltubcrclesabsent，Eyeskidney－dlaped，dorsomedialproiection  
血orterthaninthemale，ERO．35J．43，widlmicrotrichiaeaJongtheinneTmar伊n．Supra・  
orbitalsetae6－80neaChside．Clypealsetae18・22．   

Scutumwi也12－14dorsomedianSetae，14－20dorsolateralsetaeoneachside，andl  
supra－al＆rSetaOneaChside．Scutellumwith6setae（7inonespecimen）．WingasinFig・  
10－AandTablel・4．WingmembranemOrehaiTythaninthefollowlngSpeCies，maCro－  

tdchiaed紬SelydlStTlbⅥtedon血mosta止血ewi喝恥ぬce．鮎1a血eleng仙orlegse騨l¢mtS  

asinTablc2・4．fLR2．42・2．49（2．45in3VerageOf5），higherthaninthemale，andalso  
Signl鮎antlyhigherthan2．00－2．060ffemaleofthenextspecies■Cercus34micronslong  
弧d51micTOnS血d8，WithTOundedpo如血Im8噛n（Fig．10－H）．Spema仏ecae猥h  
Fig．10G．   
凡押（Plate12）．bng血orabdomenl．95－2・42mm（2．13m爪血aver喝eOr8，  

由卯i鮎弧也ylon㌍T th狐仇epTeCe也n8S匹Ci吋．no一色Cic【eSpiratory o【各組SO．47・0・5S  
mmlong（0．51rruninaYerageOf8），Ⅲamentousandtaperingtowardsapex，withafew  
hespinulesonthcdlStalonethird（Fig．12・A）．DistributionofspirleS，Spinulesandhairs  
Onabdominalter由tesasinFigs，12－B，C．Te痩tesll・Vwithapairofpi苫mentedandweu  
de血edspine patchesiJltheproximalp且rt，andd10SeOnteTgitesIVandVaccompany  
SpinulousareasextendlngtOWardsthecaudalside（inthenextspeciesthespinulousareas  
extend towards thelateralside）．Te頑te Vlwitha pai10fsmailspinepatches，arLd  
dlffusespinulousareasinthemiddle・TerdtesVllIandlXwithapalrOflateralspinulous  
areasneartheoralma呼n．Analsegmentyithapairoflonghairsonthedorsalside，and  
frhgedw仙17－21longf冠折Ien伽5h血ざ・nenumbersoflatera王1ⅧrSare3pa】rS加m  
SegmentlItoV，and4pairsfromVItoVJJI；thethlrdpairofsegmentVandal1pairsof  
segmentsVItoVIIJarelongandnlamentous（Table3・4），   

DiscussioT7．The presentspeciesismorphdo由Cal1yquitesimnarto血enextspecies  
uZh，tamaquh加），andslnCebothspeciescoexistinthesamehabitat，greatCare血ould  
be一波en伽一触出魚代n鮎tjon．h鉾れera】，払eprege両∫匹Cle5i5釘”』即血body由宇・1n  
themale，antennalratioissignlficantlygreaterindlepreSentSpeCies，andthestructureof  
basalportionofanalpoint（presenceorabsenceofcircularridgeatthebaseofanalpoint）  
is the most remarkable point forthe differentialdiagnosis．In dle femde，theonly  
characteristicswhichwasfoundusend fordifferentiatlOnisthelegratio（LR）offront  
l略取e血peofcercuざi5PrObauydjf肋e刀LmeS血ctuJeOrpUpaj畠山50qute血l鮎ー，  
butcanbediffbrentiatedbythecolorofexuvlae（darkerinthenextspecies），andbythat  
thespinepatchesonterdtes11toVarebetterde伽edinthenextspecies（theborderlhe  
ismoredimlSeinthepresentspecies）．ThespinulousareasontergitesIVaJldVareonthe  
lateralsldeofthespinepatchesinthenextspecies，Whiletheyareonthecaudalsidein  
血pre5ellt5匹Cieg．   

Among the EuropeanRheo（anytwSuSdescribedby Lehmann（1970），the prcsent  
specicsis closestin structure ofmale hypopygium arLd pupalchaetotaxy toRh・  
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Cu血O7hLS（Goetghebuer，192i）沌owever，bodycolorationisquitediffbrent（thoraxdark  
browninRh curdsO，lus），ARisalmostthesame，LRmuchsmallerinRh．cLLTdsO，tuS  
（1．5・l．6），theshapeofgonostylusisdifferent（abrupdynarrowedinthedistalonethird  
血tllepreざe8t5peCie5），姉dappeれd岬2・aig由一鮎ri皿5trUCtUrebutprobably】onger血  
C肝油坪山∫thanh血epleSentS匹Cies．  

（5）〟胱庖岬加鋸沌抑叩血肋町p．n帆   

MateriaLsstudied・10males，re3redbetween18August且nd29August1979，hm  
bottomsむnpleβCO山ecteda‡Statiod占No．2a皿dNo．30f血eMi桐mia5止awa砧ver，17  

Angust．7females，identifiedbystructureofpupalexuvlae，Samedata．10pupalexuviae，  
Smedata．ユ1aⅣぬshnc破tS，aSSOCiatedwi血pupaeandadl山m血es．   

肋Je・げ1ate13，14）．Bodyleng山1・幻・1．95mm（川0皿れ加avera野Or‘）．Wiれg  
lengthl．11－1．22rrun（l．18mmin aYerageOf8）．CoIorationpaleye1loworgreenish  
ye1low，SCutalstripeshardlydlStinguishable．Antennal11agellum13segmented，ARO．38・  
0・47（OA2inaveraBeOf8），SignificaJltlysmallerthanintheprecediJIBSPeCjes（Fjg．13－D）．  
Palp4segmented（31，70，87，145microns）．Eyeswithaconspicuousdorsomedlalprqiec・  
tion，ERO・26－032；Pubescentalongtheinnermargin．Supraorbitalsetae6－80nOne Side・  
Clypealsetae12・14．Frontaltuberclesabsent．   

Scutumwith140r15dorsomediansetae，80r9dorsolateralsetaeoneachslde，andl  
SuPra・血rsetaoneachside・Scutellumwith6setae．WingasinFig・13－AandTablel・5・  
MacIOtrichiae rather scanty，thosein ce11R－Mand MrCu are uniserialexcept forthe  
mar騨1alportioJIS，basalpartofceuCufree丘ommacrotrichiae．RlandR4＋SrunnPg  
Closetogether，R2＋3absent・RelativelengthoflegsegmentsasinTable2L5▲fLRl・97・  
2．06（2．01inaYerage Or8），mLRO．56・0．61（0．58imavefageOr8），弧dhLRO．67・0．71  
P，69inaverageof8）LFronttibiawithalongand血rplypointedteminalscale（Fi各．  
14・Il）．Teminalcombscalesofmiddleandhindtibiaeseparated，andbothwithalong  
Spur（Fig．14－1），fBR2．0，rnBR3．6，andhBR2．1．Pulvi11iabsent．   

Hypopy如masjnFjg．Z4－A・Analpoirl（Slender，SOmeWhatconstrictedinthemiddle  
and expanded apicany，Withrounded apex，and most characteristicamongallisdlC  
prescnceofacircularridgeatthebaseofanalpointfomledbyextentionoflateralridges  
（Figs．】4・8，C）．N血也te相加wj山20r3血ortllalr5ne且rba5eOr班ecjrcle．8a几dざOr  
nmth terdtewidely separatedin themiddle．Appendagβlovoid，basalpartofinner  
mar如ICOnCaVe，With2setae ontheinnermargin，4setae onthelateralmargin，and  
Onelong seta on the Yentralslde（Fig・14－E）・Appendagel－a absent．AppeLldage2  
relatively血ortandstout，dightlyexpandedapicany，andwithabout10recrVedhairs  
andlor2caudallydiTeCtedhairs；dorsalsurfaceofappendage2freefrommlCrOtrichiae  
exceptfortheinnermar如・Appendage2－aeXtendingslightlybeyondtipofappendagel，  
witharowof60r7stoutandsimplesetaeonventralsldeandalargβnatdistalplate  
with20r3points ondofSalside（Figs・14・F，G）・Distalpartofgonostylusnotabruptly  
tapered（Fig．14・D）・   

Female．げ1ateJ3）・AsingLe femalewasconfirmedbythcassociatedpupalskinas  
representing this species，ThisspecimenshowedfLRof2・00・Additiona15specimens  
weTe tentativelyidentified as female ofthlSSPeCiesandsepa‡atedfromthDSe ofthe  
届low山gspecieざby山e一山ueormR・Descriptionismamly basedontheconfimed  
specimen（No．A44－71）．Bodycolorationasinmale，almostuniformlypaleyeuow，SCiltal  
stripesinconspieuous・Bodylength1・42・2・00mm，Winglengthl・11・1・34mm・Antenna6  
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Segmented（40，65，40，55，39，63microns），thelastsegmentdarkerthanthepreceding  
Segmentsandbears4shortsubtemlinalsensorysetae（Fig．13・C）．Palpi4segmented（19，  
51，84，147microns；Fig．13－B）．Frontaltuberclesabsent．Dorsomedjalp呵ectionofeyes  
relatively short，ERl．0．SupIaOrbitalset＆e5・70nOneSide．Clypealsetae140r15．  
ScutunlWi血12－14dorsome山肌錐t叫10・12doISOlateralsetaeoneachside，狐dlsupra・  
ahrsetaoneachside・Scutellumwith69et8e・WingYenationasinFig・13－AandTable  
l・S．Winglesshaizydlanintheprecedingspecies，basalportionofcelICubare■Rland  
R4＋5runningcIosetogether，R2十3absent・fCumuchbeyondr・m．Relativelengthofleg  
駈評IentS砿hTable2－S．mRユ．OQ・ヱ．06（Z．038士0．022in5），皿dsi卯i丘ca山1ym劇er  
thanintheprecedingspecies．FronttibiawithalonganddlarPlypointedterminalscale  
（Fig．13q，Terminalcomb＄Calesofmiddleandhindtibiaeseparated，andbo血w  
lon8SpⅥⅠ（Fi苦S．13tH，l）．Spema山号caeashFi8．13且CeICuSlon騨【山肌雨de（46  
micronslongand41micronswide；Fig．13・F）・   

hLPO．O＞late15）．Lengthofabdomenl・63－1．79mm（1．70mminaverageof8，Shorter  
thanin也epTeCedingspecies）．ThoracicTeSpiTatOryOTganSO．40・0．46mmP．43mmin  
averageof8），faamentousandtaperingtowardsapex，with且nespindesonthedistalhalf  
（Fig．15・A）・Abdomen of pupalexuviae dark brown（d＆rkerthaninthe preceding  
SpeCies）・Åbdominalte79teslltolVwithapaiTOfwellde瓜nedandpigmentedspirLe  
pat血esh仏eoralpart；也oseontef顔tesIfandⅢla代両dertha爪longmd∫10【accom・  
paniedbyspinリlousareas，Whnethoseonte噛tesIVandVarelongerthanwide，and  
WithaspinulousareaDntheht¢rd虫de（Fi各S．15・B，C）．TeTかellwithadistalspinose  
area（Il－C），andatranSVerSe rOW Ofdarkandrecurvedhooks（II二d）．TergiteVIwithout  
SPinepatchesaJldwithadi肋sespinosearldspinulousarea・Tet顔teVIIfreeftomspiTLeS  
andspin山es．TerかesVl11andlXwl仙apaiTOfo血s匝ndousa代aS・CaudolateT由scdes  
OfsegmentVIlIwithasimpletenTlinalspine（Fig．15－D）・SegmentsIltoVwith3palrSOf  
lateralhairs，andVItoVIIIwith4pairsoflateralhairs；thethirdpairofsegmentIVand  
城山oseons呼nentSVtoVIIIarelonga♪d用kmentou5（Fig．】5－B）・An由se騨－eれtWi血a  
pairoflonghairsonthedorsalslde，andfhgedwith17・20（mostcommor11y18）long  
札m郎tOuShalrS（Fig．15・D）．   

DLsczLSSion，ThestructureofmalehypopyglumaSWeuaSthechaetotaxy ofpupa  
ind血tethat也e preざentSpeCjes belon騨tO仇e評nu5月カの叫ね勅‖ねu5e・A5Stated  
previously，the present speciesis sin1ilarin morphology ofadults and pupaetothe  
precedingspecies，RfL tqnaquartuS，Sp．、nOV．rlowever，thepresenceofacurcularridge  
atthebaseofanalpoiJltOfmalehypopy如misquitecharacterislユC，andcanbeeas止y  

df勧en亡ia一号d丘omother創価助甲奴M叩頭底  
Indlepupa，thedistributionofspinepatchesonabdominaltergitesaswellasthe  

chaetotaxyofiateralhairsismostcloselyrelatedtoRh．phoEophLlusamongthepupacof  
EuropeanSpeCiesdescribedbyLelmann（1970），butthepresentsepeciesdiffersagain  
丘omiti几血prese几CeOrapairorlong館廊On山edorざd5U∫伽eoraml封！gme雨，肌d  
intheabsenceofspinulesonter由tesIIandIIIlateraltothespinepatches・  

（6）凡ぬ兢叩佃椚購わ′0わ即JfJ（Tokuna汎1938）．   

Ma（e血Is shLdied．A totalof203males and208femaleswe［e reared from bottom  
Samples co11ected at Station No．5（underTamagoryoBridge）oftheM山amiasakawa  
R”er，17August1979・23malesand12femalesweremountedingum・dloraland  
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examined（No．42：01－）・hrgcnumbersofpupalexuYiacandlarYaewerer6COYeredfrom  
thesamesamples，Ofwhich20pupalexuvi＆eand121arvaeweremountedingumdlloral．   

MGle・O，l？teS16，17）・Bodyalmostuniformly paleyellow，withtheexceptionof  
antennalshaR（yeLIowish brown），eyeS（darkbrown），SCutalstripes aAd postnotum  
O）rOWni血ye1low）・Halteresentirelyye1low．Bodylength237・2．82mm（2．62土0．16  
inmeasurementsoflO）．Wing■1ength1．32－l．50mm（1．42士0．06mminmeasurementsof  
lO）． 

Antennal鮎genunl13segmented，ARO．70・0．90（0．83士5．9in10），Pajp4segmented  
（36，96，106，195microns）．Frontaltuberclesabsent．EyeswithadorsomedialprQjection，  
distance80－94microns and O．27・0．48times the heightofeyes．Clypealhairs16・20，  
SupTaO－bitalh血s8－10■H血sonscutwnands00tenumaSinFi8．16・E；doTSomedlan  
hairs12－18，dorsolaterals7－11，Supra・alarl，SCutellumwith6（4inonespecimen）hairs  
inexaminat10nOfll．WingasinFig．16・AandTablel・6；Squamabare；Wingmembrane  
withnumerousmacrotrlChiae；RlandR4＋5closelyset，R2＋3absent．fCuapicalofr・m；  

anallobe very nat．RelatiYelengthofleg segments a5in Table2－6；fLRl．96－2．29  
（2．12士0・08inlO），mLR O．60・0．63（0，‘14士0．8），hLRO．63・0．71（0．665土0．020，畑10  
SPeCimens）．Termhalscaleof丘onttibjanarrowand血arplypointed，about．halfaslong  
asdiameteroftheendoftibia（Fig，17・A）．Combscalesonmiddleandhindtibiaewidely  
Separated，bothwidlalongspur（Fig．17－B），HairsonfrorlttarSuSIabouttwiceaslongas  
diameterofthesegment，PulvnllVeSt噛al．   

HypopygiumasinFig・17・C．Analpointdender，Parallel・Sided，Withoutspinegroups・  
Nin也te痩tewi也seYeT虚血aiTSbel血dbaseofan血po血t，b11tWi仇outo仇eTSped血ked  
Setae（Fig・17・E）．Appendagelrougldyegg・dlaped，about32micronsIongand22mic－  
ronswide，with2hair＄OntheinJleImargmand4・6hairsonthedorsalsurfacenearlateral  
margin（Fig・17・D）．Appendagel・a broad，uSual1yextendingbeyondinnermargnof  
appeTldagel，aLldwjdlalongsetaatitsbase（Fig．17・D）．Appendage2expandedapicaJly，  
withabout15recurvedstouthairsonthedorsdsurfaceneartheapex；appendage2・a  
SlightlylongerthanaPpendage2，withnumeroushairsorldleStem，andapicallybilobed  
andexpandedlikeaboxlngglobe，bothlobesheaYilystriated（Figs．17－F，G）．Gonostylus  
taperlngtOWardstheapex，apicallyratherpointed，withan叩icalspurandtworowsof  
relativelylonghairsalongtheinnermar威n（Fig．17・C）．   

FbmaLe・（Plate16）．Bodylength1・71－2・74rrun（2．07mmh7gum－Chloralmounted  
SpeC血ens）・Wingleng也1・46・l・S9mm（1・53畑．糾mhlO）・も由ycdoTatlOnaSi】lthe  
male．groundcoIorofscutumyellow，SCutalstripesreddishye1low；SCutellum，pOStnotum，  

halteres yel）ow，abdomen greenjsh yeuow，1egs yellow orbrownjshyellow．Antennal  
flagellum5segmented（101，60，70，58，89microns，Fig．16－B）．Palpi4segmented（39，  
94，108，174microns，Fig．16－C）・Eyeswithadorsomedlalprqjection，ERO．28・0．46  
（0．37inaverageof8，Fig・16・F）．Supraorbitalsetae6－10oneachside；Clypealsetae16－32  
（23．2inaverageof8）rScutumwith16・24dorsomedian㌍tae（19・3haveraBeOf8），12・  
26dorsolateralsetaeoneachside（18・Oinaverageof8），andonesupra・alarsetaoneach  
side；SCutellumwith5・8setae（usually6，Fig．16－D）・WingasinFig．16－AandTablel－6．  
Squamabare＞anallobeLlat，membranewithnumerousmacrotrichiae・RlandR4十5  
closeandparallel，R2士3absent・fCufarbeyondr－m・Relativelengthoflegsegmentsasin  
Table2・6；fLR2．02・2．29（2．12士0．10in9）， 
O．58－0．65（0．62±0．02in9）・CercusandspemlathecaeasinFigs・16・G，H．   

EtJPa．O＞1且te18）．Dngthofabdomen3・26・3・95mm（3・57±0・24mminmeasurements  
oflO）．Thoracicrespiratoryorganslong，Slender，1ength039－0・54mm（0・43士0・04mmin  
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10pairs），width0．O19・0．022m叫taPeringtowardsapex，Surfacesmoothandwithout  
hairsorspines（Fig．18－A）．Distributionofspinesandspinulesonabdominaltergitesasin  
Fig．18－B．SegmentIwithoutspinesandspinules・TergitellwithapairofproxAmal  
pigmentedspinepatches（ⅠⅠ・a），apairofdistalspinegroups（Il・C），andaumiserialrowof  
62・102IeCurVedspiJleSalongtheposteriorm叫如（ll－d）．Tergite11l，lVandVwidlapair  
Ofproxmlalpigmentedspinepatches（IIl－a，Ⅳ－a，Ⅴ・a），andapalrofsparsespinoseaEeaS  
inthemiddle．TergiteVIwithapairofsparscspinoseareasinthemiddlc，Ter由teVlI  
W止hap血ofsp血lousare誠do叫血or山marか（ⅤⅠⅠ－a）・Ter如VlIIwi血apヤror  

SmanSPinulousareasinthelateralcorners（VIIl・a）．StemitesIVandVwithapalrOf  
SPinegroupsinthecaudolateralcorners（Ⅳ坤andV－V）・SegmentsIItoVlwith3pairs，  
andsegmentsVIIandVIlIwith4pairsoflateralhairs；thethirdpairofsegmentlVand  
anthoseonsegmentsVtoVlllarelongand斑amcntousCrable3－6）．Caudolaterdscdes  
ofsegnentVIIIcomposedofaratherstoutandsharplypointedspine（Fig・18－D）・Anal  
血with 

lQng，血plehairson仏edoTS山盛de（Fig．18－E）．   
Lan，a．O｝1ate19）．CoIorinlifbpinkorgreenidlPink．Bodylengthofmaturelarvae  

2，34・3．24mm（2．84±0．31mminlOgum・Chloralmountedspecimens）．Headabout280  
mcronslongand215micronswide・ratiol・3・Antenna5segmented（87・27，11，5，3  
mlCrOnS；Fig．19・C）；antennalbase35micronshighand60micronsindiameter；Segment1  
longandcurved，1．9・2．4timesthecombinedlengthofsegmentsIltoV，Witharingorgan  
nearthebaseandanantennalhairarisingfromatO．6levelfrombase；antennalblade  
SllghtlyLon騨rthanthecombinedlerLgthofse騨IentSIltoV；IAuterborn’sorgansituated  
onadlOrtpetioleabout17micronslong；SegmentIIexpandedtowardsapex・Mandible  
（Fig．19・D）with4cutthgteeth，witharowofsubapicalcombhairs，andwithabruSh  
nearbase．hbialplate（Fig．19・A）with11teeth，thecentraltoothwidestandnotchedon  
both sides．Paralabial如tesnarrowandwide，20micronslongand72micronswide，  
Onlyabout3micronsapartfromeachother．Labrum，ePipharynxandpremandiblesasin  
Fig．19－B．Clawsonanteriorpseudopodsal1slmple（Fig．19－E）．Thorax3segmented，With  
longand増dhairs，Baseofanalhautuftlongerthanwide（Fig・19・G），bears7longand2  
dlOrthairs．AnalsegmentsasinFig．19・H；POSteriorpseudopodswith15claws・（Fig・  
19－F）．   
Discussion．Thepresentspeciesisinterestinginthatitwascollectedinlargenumbers  

fromStationNo．50ftheriver，atthesitewherethewaterismuchmorepollutedthan  
thesitesatwhichotherRheo（Onyla，SuSSpeCieswerefound．Themorphologicalcharacter－  
istics ofmales and females werealmostidenticdwiththe description of  
（乃叩rαr乱IS）砂Ok・eれ5fsorTokunagi（1938，p．345）・餌pa弧dlaⅣa打eneWreCOrds，md  
theirmorpholo由Calcharacteristicstitquitewellto血ede伽ItlOnOfRheota叩（arsuSglVen  
byBause（1913）．Thestructureofmalehypopy如misalsotypicalofthlSgrOup，Since  
theanalpointlacksinthespineclusters，andgonostylusisratherabruPtlynarrowedat  
aboutdistalonethird．However，itisunusualasamemberofthisgroupinthatithas  
appendagel・a．ThestruCtureOfappendage2－aisquitecharacterisitctothisspecies・   

ThestructureofpupaiscIosesttothatofRh．curtiso，lusamongtheEuropean5peCies  
descdbedbyljbnan（1970），Shce血epail扉w班d沌nモds再nepatdleSa†ef00ndon  
terdtesJItoV，analsegmentbearsapalrOflong，SimplehairsonthedoISalsurfacenear  
thebaseso用1amentoushalrS，andthoracicresplratOryhornisalmostbare・   

AlthoughTokunaga（1938）regardedthisspeciesasamemberofTb叩tarSUSS・＄tr・，the  
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PreSent authorconsidersit as tobelongtoRheoEwtytarSZJB，becausethestructu∫eOf  
larvae and pupae丘ts quite we11tothe de伽ition givenby Bause（1913），andthe  
Characteristics ofadults arealso typicalto this group exccpt forthe presenceof  
ap匹mdagel－a．  

（7）花町肋Ⅶ＝餅肌印面佃，印．nO▼．   

肋J〝肋∫加地3mde5（No・A43：7】，72，73），emergedo1123皿d24Au糾ざt柑79，  
frombottomsamplescollectedatStationNo・loftheMinamiasakawaRiYer，17Angust・  
3pupalexuYiaeassociatedwi山仏em山号s（No．A43：73，76，77）．   

肋te．（Plates20，21）．Verysmallspecies，bodylength1．32andl．39mm，Winglength  
O・92 andO・95nm・Bodycolorationgeneranyyellowishgreen，SCutalstripesandpost－  
notumbIOWn・Legs，halteresandabdomenpaleye1low・HeadasinFig・20・B・Antennal  
鮎gellumwidllOsegmentsonly，ARO．69inoneandO．68inanOther（Fig．20－A）．Palpi4  
5e卯¢れted（26，60，75，1糾mjcTOJ15）．Eye5南仏血c∫OtJid血e山ongtlleinn8redge，  
Otherwisebare．Dorsomedialprqjectionofeyesrelativelyshort，152micronsapartfrom  
eachotherandlllmicronshigh，ERl．37．Smallcomicalfrontaltuberclespresent（Fig．  
20－C）．Supraorbitalsetae70nOneSide．ClypealsetaeonlylO．   

S¢utumwl也8dorsome山肌setae，8dorsolaterals¢taeOnea血side，弧donesupra・血I  
SetaOnCaChside・Scuteuumwith8setae．Antepronotumhigh1yrcducedinthemiddle  
（Fig・20・1）．WingvenationasinFig．20・DandTablel・7．Squamabare，anallobeflat．Wing  
membranewithmacrotrlChiae asinFig．20－I）；they arerathersparsecxcept forthe  
mar如山partsof山e雨ng，andarrangedo山y如a血derowin虎鮎R－MandM・Cu，md  
alongAn・YeimR2十30bsolete．R4＋5endingaboveCul．fCufarbeyondr－m．Relative  
lengthoflegsegmentsasinTable2－7．fLRl．78，fBR3．8．Fronttibiawithanarrowand  
血a呼1y pointed km止血＝氾山（Fig．20・E）．Tem血dcombscdeざOrmiddleandhlnd  
tibiaenarrowandweuseparated，Onewithalongspurandtheotherwithoutaspur（Figs．  
20－F，G）．Nv山iabsent．   

Hypopy如masinFigs，21－A，B．Analpointtrlangular，Withpointedapex，withapair  
Oflateralridges，andseveralclustersofspine騨OupS（Fig．2l・C），Ninthter由tewitha  
groupof5longsetaenearthebaseinthemiddle，andseYeral血ortsetaeonbothsidesof  
analpoint（Fig・21－C）・Appendagelkidney・Shaped，30micronslongand14microns  
Wide，W仙Dutmicrotrj血aebutw抽7setaedongthepo5t8dor打如（Fig・2ユ朝・  
Appendagel－alacking・Appendage2longandslender，about55mlCrOnSlongandlO  
micronswideatthewidestpointneartheapex，narrOWeStinaboutthemiddle，andbears  

Only5setae（4recurved，1directedcaudany）intheterminalpart；aPPendage2－aSimple，  
tape血g towards the pointed tip，and bears numerous simpJe setae（Fig．21－E）．  
Gonostyluswidestneardlebaseandnarrowedgraduallyflomaboutthemiddletowards  
仙epo血edap8X（Fig．21・F）．   
軸a．（Plate22）．Lengthofabdomen ofpupalexuviael．37，1．45mm．Thoracic  

respiratoryorgans（Fig・22－A）mamentous，0．47－0．49mm．long，Withonlyafewspineson  
thedistalhalf・DistributionofspinesandspinulesonabdominalsegmentsasinFigs．22－B，  
C．PupaofthisspeciesischaIaCteristicasamemberofTanitarsiniinthatal1thespineson  
abdomima】ter由仁esa代VeけmarrOWandsle爪der，about15mjcronslongandlessthanl  

micronwide，Withahookneartheteminalend，andnotpigmented・AbdominaltergiteI）  
withacentralspinose area（II・b）and atemlinaltransYerSe rOWOfabout30recurved  
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Spineseachabout5mic－OnSlqn8（1t－d）・Ter6tcsllltoⅥwithapaiTedeentTalspinose  
areas・Ter9tcsVIItoIXwithapairedproxhalspinulousareas．Caudolateralscaleson  
SegmentVIllbearsalong，血pleterminalspine（Fig・22－D）・AbdominalsegnentsIItoV  
with3pairsoflateralhairs，VIandⅥl．with4pairs，andVIIIwith0nly3palrSOflateral  
hairs；thesecondpairofsegmentsIllandlVaswe11asallthoseonsegmentsVtoVIIlare  
longand nlamentous（Table3－7）．Anallobes fhgedwith16Ⅲamentoushairsbut  
withoutdorsalhairsinal1the3specimcnsexamined（Fig．22・D）．   

Discussion．T址＝peciesdbviouslybelongstoTanitarsiniandistentativelyplacedin  
the genus TbwEur！uS，buttheauthorhasnotbeenableto蝕IdarelatlYeamOngthc  
knownspecies．hdlemale，itispeculiarinthatthewingisrathersparselyhaired（Fig．  
20－D），teminalcombscalesofmiddleandhindtibiaearewidelyseparatcdandonlyonc  
Ofthembearsalongspurand也eotherisunamled，analpoirLtistriangularandwithboth  
Spinegro11PSandlateralridges，aPpendagel－aabsent，apPendage2long，Slenderandwith  
0nlyabout5recurYedsetae（Fi旦．21－El・aDt）endage2・aWithmanysimplehair声，gOnO－  
StylusnotabruPtlynarrowedbutwithpointedapex．Indlepupa，thisspeciesisalso  
peculiarinthatithasnoclearlydehedspinepatchesontheabdominaltergites，the  
SPinesareallpale，Slenderandwidlateminalhook，CaudolateralscalesofsegmentVIlI  
with0nlyonelongandsimpleteminalspine，SegmentVI）1with0nly3filamentoushairs，  
andanallobeisdevoidofdorsalhairsand餌ngedwith0nly16nlamentoushairs．  

（8）乃〃γね帽〟J路椚αOCJα〟ざ，Sp．mOV．   

MatedalssEudied Holotype＝amale（No．A43‥51），emergedon14September1979  
fromabottomsamplecollectedatStatlOnNo・3oftheMinamiasakawaRIVer，17August．  
Paratypes：5males（A43：52to56；2collectedatStationNo．1；2atNo．2；1atNo．4，  
Samedate）．2females（A43：61，62），identifiedbytheassociatedpupalexuviae．2male  
and2femalepupalexuviaeassociatedwi也theadults．   

Male．（Plates23，24）．J30dy colorat10n almostunifomlypaleyellow．Bodylength  
2．16－2．37mm（2．27mminaverageof6），Winglength1．27・1．39mm（1．32mminaverage  
Of5）．AntennalLlagellum13segmented，ARO．62－0．70（0．65inaverageof5）．Eyeswith  
microtrichiaealongtheinJlermargin，dorsomedialprqleCtionrather血ort，ERO．86－1・07  
（0，94inaverageof5），Frontaltuberclesabsent．ClypealsetaelO－14（12．6inaverageof  
5）．Supraorbitalsetae90rlOononeside．   

Scutumwith8・12dorsomediansetae，60r7dorsolateralsetaeononeside，andone  
SuPra・血rsetaoneachside・Scutellumwith6setae，WingvenatlOnaSinFig．23－Aand  
Tablel・8・Squama bare・Anallobeflat・Wing membranewithmacIOtrichiae．R2＋3  
ClearlyseparatedfromRl・fCufaTbeyondr－m・Relativclengthoflegsegmentsasin  
Table2－8．fLR2．37－2・57，mLRO，60－0・62，andhLRO．70－0・75・Fronttlt）iaw仙along  
and dlarply pointed temlinalscale．Terminalcomb scales ofmiddle andhindtibiae  
widelyseparated，aJldbothwithalongspur・Tarsiwithoutlongbeards・Pulvilliabsent・   

tlypopy9umasinFigs．24－A，B．Andpoint（Fig．24・C）dender，rOugh1ypardlel－Sided，  
Slightly expandedinthemiddle，with30r4spinegroupsandabout5pairsoflateral  
hairs．Ninthter由tewithtwoshorthalrSnearthebaseofaJlalpoint・Bandsofninthtergite  
ieparatedinthemiddle．Thestructure ofappendagcl・aismostcharacteristic tothis  
SPeCies；itextendsmuchbeyondtheinnermargln Ofappendagel，andexpandedand  
twistedasinFigs．24・F，G．Appendagelrou9dyegg一血aped，about24micronslongaJld  
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15micronswide，With2hairsontheinnermargmand4hairsontheposteriormargLn  
（Fig．24・F）．Appendage2radler StOut and notexpandedapicany，with12longand  
recurved setae onthe apicalpart，and numerousmicrotrichiaeallover the surface・  
Appendage2・aabsent（thisisaremarkablccharacteristicofdlisspecies）．Gonostylusasin  
Fig．24－E．   

Ebmale．O｝late23）．Colorationasinthemale，almostuniformiypaleyeuow，SCutal  
Stripesinconspicuous．Bodylength（in2spec血ens）1・47andl・63mm・Winglength1・27  
andl．30mm．Antennalflagellum5segmented（84，60，72，36，99microns），theterminal  
and血epretem血IalsegmentsareiJICOmP］etelyseparated，theteTmi1alsegmentdaker  
O）rOWn）thantheTeStiegmentSandwith3preapi叫Setae（Fig・23・B）．Palpi4segmented  
（39，87，108，176microns，Fig．23・C）．Frontaltuberclesabsent．ERO．54．Clypeuswith  
160r17setae．Supraorbitalsetae7，8or90nOne5ide．Scutumwith14dorsomedian  
鋸tae，12dorsolaterdsetae andlsupra一山arseta orleadl由de．Scutellumwi血4引地臥  
WingasinFig．23・AandTablel・8．R2＋3clearlyseparatedfromRl．fCumuchbeyond  
r－m，Relativelengthoflegsegment去asinTable2－8．fLR2．53，mLRO．56，andhLRO．70  
（valuessimuartothose ofmale）．MiddletarsusIwitharowofcomb・likesetae（Fig・  
23・G）．Spema血ecaeandcercusasinFigs．23・H，Ⅰ．   
Lhpa．（Plate25）．Lengthofabdomenl．93・2，17mm（2．10mmin averageof4）．  

Thoracicrespiratoryorganstube－llke，0．59・0．62mmlong，widestnearthebaseandtaper－  
ingtowardstheapex，withnumerous血espinesonthe distaltwothirds（Fig．25・A）．  
Distributionofspinegroupsandspinulousareasonabdominalte噛tesasinFigs・25－B，C・  
TeI5teIwithoutspinesand＄pinule＄．TergiteIIwithapairofproximalspinepatches  
（1Ⅰ－a）whicharesurroundedby＄Pinulesandnotsoclearlyde血edasthoseonte一癖tesIII－  
VI，1argecentralspinulousareas（lI・b andII・C），andacaudaltransverserowof32・34  
rec11rYedspineseach about8micronslong．TergitesI）ItoVIwithapairofproximal  
Sphepatches（ⅠⅠⅠ・atOVI－a）whichareal1clearlyde触edandpigmented．TergiteIIIwith  
aspinulousareabetweenthespinepatches，Thenumbersofspinesonthespinepatches  
Oft仁一由te5IltoVI加01】eOr仇e甲eClm川a∫e22and22，43且nd44，28a刀d32，26弧d  
27，18and20，reSPeCtively・SegmentsVIIIandlXwithapalrOflateralspinulousareas  
neartheoralmar騨l．CaudolateralscalesonsegmentVlIIbearonelargespineand8－12  
SmanaCCeSSOrySPines（Fig・25・D）・Thenumbersoflateralhairsare3palrSinsegmentslI  
toVl，4palrSinVけ，弧d5p血■S血VlII，mO皿gW出血仇eseco爪dpalrOfse卯Ie爪tVl，伽  
SeCOndtothefourthpairsofVIIandal1thenYePairsofVIllarelongandfilamentous，  
Whiletherestpairsareshortandsimple（Table3－8）・Anal且nsf血gedwith30・34（31，8in  
aYerageOf4）fnamentoushaiISOnOneSide，and2pairsof丘1amentoushairsonthedorsal  
Side（Fig．25・D）．   

Discussion．According tothe struCture Ofmalehypopygium，the present speciesis  
COnSideredasbelonglngtOthecur（icomLs・bnLndh7icomplexofTb町tarSuSdescTibedby  
lindberg（1963），andReiss＆Fittkau（1971），becauseitsanalpointhaslateralridgesand  
SPine gTOupS，butwithoutmicrotrichiaebetweentheridges，bandsofanaltergiteare  
SePaTatedinthemiddle，andmostcharacteristicofallisthelargeandtwistedappendage  
l－a．乃wねr∬5CIJr抽0川Jざ鮎er托randr－如附偵扉Lndberghavebeenfoundbree血Igin  
lakesinnorthemEurope，WhnethepresentspecieswascouectedfromrunnlngWater・Itis  
apparentlyclosertoTbTundinithantoTIcurlicomisinthatithastwomedianbristles  
onanalte頑te，andonly3spinegroupsonanalpoint・However，thisspeciesdlffersfrom  
the aboYe European speCiesin the complete absence ofappendage2－a（thisisquitc  

24   



unllⅢd鮎aれ叫〃∬鋸）．   

hthepupa，thisspeciesispeculiarinthatitsabdominaltc噂teIIhasalarge＄Pinosc  
areaandtheproximalspinepatchesarein・de餌Ied，Whueithaswell・dehedspinepatches  
Onter9tesIlItoVI（thisis且bsentontergitesVlinmostothcrspecie＄），andthelongand  
mamentouslateralhairsareseenonlywiththesecondpairofabdominalsegrncntVI，the  
SeCOnd，tl血dandfour血pai10rVII，弧da止血e丘vepairsorⅥⅠⅠ．Accordi几gtOundberg  

（1963），thenumbersoffuamentoushair＄OnabdominalsegmentsV・VIIIareusuallyl，  
l，3，5inTbnLndLnEand2，2，3，5inTczJrticomis，WhneitisO，l，3，5inthisspecies・  
Thepresenceoftwopairsofnlamentoushairsondorsalsideofanalhsisalsocharacter一  
迅心ctot山sspecies．   

（9）乃り哺循椚ねm研餅肌いp．nOV．   

肋Je血たぶねd好d Amaユe，eme呼don2台Au各uSt1979f士omasamp18COmeCtedat  
StaticInNo．30ftheMinamiasakawaRiver，17August．   

MaLe．（Plates26，27）．Bodylength1．67mm，winglength1．00mm．Bodycoloration  
almostentirelypaleye1low，SCutalstripesbrown．HeadasinFig．26｛・Antennalflage11um  
wid”nlylOsegments，ARO．43（Fig．26・A）．O＞alpimissingfromthethirdsegment）・Eyes  
baI¢，Te血ねm an8wideb sepaIatモd f10m eaCl10也eT，ERl．6αFTOnt血1氾beTd¢S  
COnical，COntiguousinthemiddle・40micropswideand17micronshigh（Fig・26－C）・  
Supraorbitalsetae80neaChside・Clypealsetaell・   

Scutumwith10dorsomedlanSetae，6and7dorsolateralsetae，andlsupra・alarseta  
oneachside・Wingvenat10naSinFig・26・BandTablel－9・Squamabare・Wingmembrane  
withmacrotrichlaealongthemidlinebetweenR4＋5andM，andnearthetipofthewing，  
onYeinsMandCul，andalongmidlinebetweenMandCul；maCrOtrichiaeareabsent  
frolnbasaltwothirdsofthewingasweuasinceuCuRelativelengthoflegsegmentsas  
inTable2－9．fLRl．77．mLRO，52，hLRO．68．Fronttibiawithalong，narrOWandsharply  
pointedapicalscale（Fig．26－D）・Temlinalcombscalesofmiddleandhindtibiaenarrow  
andseparated，bothwithalongspur（Fig，26－E）．Pulvi11iabsent．   

HypopygumasinFigs．27・A，B．Ninthtergitewith6shorthairsnearthebaseofanal  
point・Anteriormarginofninthtergitewithapairoflateraltubercles・Bandsofnln  
terglte unitedinthemiddle（Y－Shaped）．Analpoint relatiYelywideandshori，with  
rounded apex，withmicrotrichiae ontheentiredorsalsurface，1ateralridgesvestigial，  
spineclustersabsent．ApperLdage125micronslongand12micronswide，rOugh1yegg・  
shapedbutapicallytrunCate，with3setaeontheinnerma呼n，3setaeonthedorsal  
surface，and2setaeonthelateralmargin（Fig．27・F）．Appendagel－a17micronslong，  
knife・Shaped，andextendsfarbeyondtheposteriormarginofappendagel（Fig・27・G）・  
Appendagc265micronslong，almoststraightandonlyslightlyexpandedapical1y，dorsal  
surfacealmostbareexceptingthemarginalparts，andbears9subapicalsetae；appendage  
2－a25micronslong，withstoutands皿plesetae（Fig．27・H）．Gonostylus58micronslong，  
aJldwidlaStrOnglongitudinalridgeontheventralside（Figs．27－D，E）・   

DEscussion・ThepresentspeciesseemstobelongtoThq7taTSuSgrOupOfEdwards  
（1929），OrC7adoね町tumLSKieffer，becausethewinghasmacrotrichlaeOnlyintheapical  
a一組，也bialcombsaTeWenSepa†ated狐dbo血wi仏alongsp、1f，p山祀1iareab紀叫弧da  
smallspecieswithLRofaboutl．7．AmongtheknoⅥlSPeCiesofthisgTOup，thepresent  
speciesseemstobemostcloselyrelatedtoCvaTZ－der－1棚研EdwaIds，1929，inviewof  
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body¢dora出∞誠d＄加抑∫eOf∫れdehypopygium・m8甲eCi郎Wa∫托COrdedalさOby  
Tokunaga（1940）fromSakhalin・fIoweYer，dlepreSentSpeCiesisunusualasamemberof  
thisgroupinthatithasohlylOsegmentsofantennalflasFllum，lowARYalueofOA3，  
andsetaeonappendage2・aareal1simple（inC7adoLdWEmuS，thesearebranChedaLLd  
lamellar）．ThebodysizeismuchsmallerthanreportedwithCvm・der・Wゆi，Whichhas  
thewinglengthof2mm（0山ylmminthepresentspecie＄）．  

（10）乃Jげねr瓢l∫ね椚αdec血〟∫，坤．nOY．  

MqteJ血IssEzJdied．Arrlale，emergedon14September1979丘omasampleco11ected  
atStatlOnNo．30ftheMinamiasakawaRiver．   

肋Ie．O＞1ates28，29）．Bodylength4．05mm．Winglength2．48mm・Bodycoloration  
generally brown，SCutalstripes and postnotum dark brown・Head asin Fig・28・B・  
Antem出血ge批m13se卯Iented，ARl．00・Palpi4segmented伊Ⅰ，116，147，220mic・  
rons）・Eyeswithalongdorsomedialprq］eCtion，38micronsdistantfromeachotherand  
65micronshlgh，ERO．58．Frontaltuberdes13micronshighand8micronswideatthe  
ba頸（Fig．28℃）一Supraめitd錐tae80neaCh∫jde．αyped5勇ae12．   

Scutumwith0nly4dorsomediansetae（sofarasIcouldmakeoutwiththelateraly  
mountedspecimen），6dorsolateral駆taeandlsupra・alarsetaoneachside．Scute11um  
Witho山y4setae．WingasinFig．2B・AandTablel・10．Win各membranewithmacro・  
trichiae onlyinthedistalhalf，basalportionsofce山R－M，Ce11M－CuandcellCubare，and  
Without hairsbehlndCuvein．RlandR4＋5runnlngClosetogether，R2＋3separated  
trombothveins（inRheo（0町tarSuSR2＋3i＄uSuallymissing）．fCumuchbeyondr・m・  
Legsalmostunlfomdybrown，relativelengthoflcgsegmentsasinTable2・10．LRof  
frontlegl．81・Femora，tlbiaeandtarsiIwithrela血elylong hairs，fBR3，0，mBR4・2，  
hBR3．2．Fronttibiawitha血arplypointedterminalscale（Fig．28－D）・Terminalcomb  
5Cde50r血ddle肌d地Idtjbjae鍾p∬且ted，肌dbo仏前血aloれgSpUr（Fig・28・埠Puld】i  
absent，   

nypopyglumaSinFigi・29－Å，B・Bandsofanalter由te dark，arldseparatedinthe  
middle．Analpoint parallel・Slded andapical1yrounded，with10spineclustersbetween  
lateralrldgcs，withseverallateralhairs，and5血orthairs atthe base（Fig．29・D）・  
Appcndagelwithabeak・likeposterlOrprOCeSS，with2setaeoninnermar騨n，7setaeon  
dor血弧dlate血虫des，弧dllo叩駐taOntheventr由由deadsm各企omalon邑血beTCle；  
appendagel－aCOmpOSedofalongandspatulateddorsalprocess，andaventralhook・like  
PrCeSSCOnneCtedwitheachother（Figs・29－F，G）・Appendage2stoutandshort，With  
lnlCrOtrlChiaea1loverthesurface，andwith11subterminalrecurvedsetaeondorsalside  
班d4tem血ds細eon血eveiltralsjde；appendage2一之血ort，前山bro且d且ndsimp王ese伽  
（Fig．29・E），Gonocoxite rather slender and concave medially，aPical1y not abruptly  
narrowedbutendingtrunCate（Fig．29－C）．   

DEscussLon・ThestruCtureOfmalehypopy由umOfthepresentspeciessug8eStS血atjt  
belongstoせIeCfzinqyensIS－grOupOfthegenusTbnytqTSuSaSdefinedbyReiss＆Fittkau  
（1971），SincetheanalpointhasawelldevelopedlateralridgesandsomelOspineclusters，  
analtergitebandsareseparatedinthemiddle，andappendage2－aisshortaLldbearsslmPle  
lame11arsetae．However，theshapeandstructureofappendageslandl－alSquiteunlque；  
1has a beak－1ike caudalprq］eC也on，andl－aiscomposed ofalbngspatulated dorsal  
p－OCeSSandah的餌ibventTd pTOCeSSCOnneCtedwi血ea血0也ef・T鮎sstnlCtuTeis  
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probablyamodl氏cat10nOfthetwistedtypeofappendagel・aSuChasseeninTbny（CTnS  
bnLndiniLindbergandTLmnaocLql′uSnewlydescribedindlispaper．   

（11）れ明頼m服ぬmα肌虎cfmM，甲．nOV・   

MoteriaLssEudied．Twomales（No．A43：91＆92），emergedon3Scptember1979，  
frombottom＄amplecollectedatStatlOnNo．3oftheMinamiasakawaRiver，17Angust・  
Afcmale（No．A43：93）samedata．3pupalexuYlae（2malesandlfemale），CO11ected  
fromwatcrsurfaccofthe＄amereanngtubonthesamedate・Al1mountcdingum－Chloral．   

MoLe．げ1ates30，31）．Bodylength2．41and2．66mm・Wingleng仇1．47andl，50  
mm．Body colorationalmost umiformiy palc yellow，SCutalstripes and postnotum  
yenowishbrown．Antennalflage11um13segmented，ARO．77andO・72．Palpi4segmented  
（29，118；121，205microns）．Dorsomedialprq】eCtionofeyesmoderatelydevelopcd，ER  
O．44andO．65．Frontaltuberclesconical，31micronshighand19micronsindiameterat  
thcbase，53micronsapart丘omeachother（Fig．30－C）．Supraorbitalsetae80r90nOne  
Side．Clypealsetae130r14・   

Scutumwith12dorsomediansetae，8dorsolateIalsetaeandlsupra・alarsetaoneach  
side．Scute11unwith40r5setae．WingasinFig，30－AandTablel－11・Squamabare・  
Macrotrichiaeonwingmembraneratherscanty，thosebetweenMandCuaremostlyona  
singlerowcxceptfbrthema噂nalarea・R4十5endingdistaltotipofCul・fCubeyond  
r－m．RelatlVelengthoflegsegmentsasinTable2・11・fLR3・28・Terminalscaleoffront  
tibialongandsharplypointed（Fig・3l・C）・Terminalcombscalesofmiddleandhind  
tibiaeseparated，andbothwithalongspur（Fig．31－D）．fBR33，mBR9・4，hBR5・3・  
Middleandhindfemoraandtibiaealsowithlonghairs．Pulv山iabsent・   

HypopygiumasinFig．3l・A．Ninthter9tewi血3shorthairsnearbaseofanalpoint・  
BandsofnindltergteSeparatedinthemiddle．Analpointshortandstout，triangular山  
血ape，with6spineclustersbetweenwe11deYelopedlateralrldges，and51ateralhairson  
eachside（Fig．31・E）．Appendage130micronslongand15micronswide，rOuか1yegg・  
血aped，With2hairsontheinnermaTgin，3hairsotlthelateraLmar痩n，andlstouthair  
ondleVentralsidenearbaseofappendagel－a；apPendagel－a18micronslongand4  
micronswide，eXtendingbeyondinnermar騨10fappenda騨1，CurVedinwardsnearthe  
tipandwidlratherpointedapex（Figs．31－G，H）・Appendage265micron＄long，dlghdy  
8Xpandedapically，wid112or13recurvedsetaeintheapicalportion；aPpendage2・a28  
micronslon8，withlesstharLlOIon8，StOutamd血plesetae，theapicalsetaeabout25  
micronslong and extendlngmuChbeyond appendagelbut not reachingtotip of  
appendage2（Fig．31－F）．Gonostylu＄aSinFig・31－B・   

FbmaLe．（Plate30）．Bodylength1．70mm．Winglength1・52mm・CoIorationasinthe  
male，almostuniformlypaleyellow，SCutalstripesbrowni血yellow・Antenna5segmented  
¢8，77，55，67，150mic－OnS；Fig．30・町Iastantenn血駅騨IentW仙5subtemind  
sensory setae．palpi4segmented（31，108，111，183microns；Fig・30－G）・Frontal  
tuberclesconical，27micronshighand34micronsindiamter（widerthanthatofthe  
male）and100micronsdistantfromeachother（Fig．30・D）・Supraorbitalsetae60nOne  
Side．Clypealsetae18．  

Scutumwith12dorsomediansetae，10dorso18teralsetaeottonesideand120nthe  
other，OneSuPradarsetaoneachside・Scute11umwithonly3setae・WingasinFig・30・A  
andTablel－11．HaiISmOrenumerOuSthaninthemalewing，butst址1fewerthaninmost  
othe；ThTU・tarSuSSpeCies．fLR3．2，Veryhighasinthemale・FronttibiawithadlarPly  
pointedteminalscale（Fig．30・E）．CercusandspemlathecaeasinFigs・30・I，J・  
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fhpo・げ1ate32）・LengdlOfabdomcn23and2．4mminthetwomalepupalexuviae，  
and2．5rr皿iJlthefemalespccin1en．ThoracicrespiratoryorganS（Fig．32・A）simpleand  
鮎mentous，reCtangularlycurvednearthemiddle，Withminutespinulesonthcdistalhalf，  
length O・30・0・33mm・Distribution ofspines and spinules on abdominalsegnents  
Characteristictothisspecies，aSinFigs・32・B，C．Ter＠te11withap10X血alspinosearea  
unitedinthemiddle（II－b），distalspinoseareascontiguoustoitbutseparatedinthe  
middle and dightly pigmented，and ac3udaltransYerSe rOW Of48・54recurvedhook＄  
（II－d）■TergitesIIIwithapairoflongitudinalrowsof53・66longspines，theiTbaseline＄  
beingmediallyconYeX．Tcr由teIVwithapairofrowsofl17L1501ongspines，theirbases  
beinglaterally convex．Te頑tes V and VIwithapairofoYOidandpigmentedspine  
PatChesbearingshortspincsintheproximalhalfofthesegment（V・a，Vl・a）．Segments  
VlIIandIXwithapairofpro裏malspinulousareas．Thenumberoflateralhairsare3  

Palr＄OnSegmentSIItoVI，4pairsonsegmentVIl，and5pairsonsegmentVIIl，amOng  

Whichonlythecaudal2pairsonsegmentⅥ1anda115pairsonVIIIarelonBand丘1amen－  
tous，the others being short and simple．Caudolateralscales ofsegment VIIlbeara  

transverserowofabout6spines，and70r8additionalsp山esontheYentralsurface（Fig．  
32・D），Anallobesf血gedwlth38－42創amentoushairs，andwith2long，Ⅲamentoushairs  
On仇edors山side．   

Discussion・ThisspeciesisapparentlymostcloselyrelatedinthestruCtureOfmale  

hypopydum andpupalchaetotaxytotheTbwtqnustes（ageicomplexreportedfrom  
E山ope，aSanalpointhaswell・developedlateralridgesandseveralspineclustersbetween  
them，analtergitebandswe11separated，aPPendagel－alongandreachcsbeyond血1er  
mar騨n Ofappendagel，andappendage2－abeaTSlong，Simplesetae・lnthepupa，the  
presentspeciesalsocoincideswiththoseofTlesLtqeicomplexin血atabdominalseg・  
mcntsl11andlVbearapalrOflon由tudinalrowsoflongspines，VandVIwithapairof  
OVOidpatchesof血ortspines，andanallobesbear2longhair＄．Lindberg（1967）reported  
Onthepresenceofatleast9siblingspecieswithintheTLe拍geicomplex，butaccording  
toPhder（1978，p・154）theyarenotseparableasindlViduals．Thepresentspeciesdiffers  
from T testqgeiin the body coloration（accoIdingto Edwards，1929，SC11talstrlPeS  
血iningblackinTlestagei），inthat山ehairsonappendage2－aOfdlePfeSentSpeCiesare  
Shorterandfewer（accordingtoPinder，theyextendbeyondtipofappendage2），AR  
beinglowerandLRbeingmuchhlgherinthepresentspeCies（1．1・1．3，and2．06－2．28inTl  
testageiaccordlngtOLindberg）・Inthepupa，thebaseoflongspinesonsegmentIVis  
almoststraightinTles叫声LcomplexaccordingtoLindberB，nOtreCtanguladycuTVedas  
inthepresentspecies，   

（12）7b／伊J椚〟Jβγの〃〃fSa姐，1979   

Two mde5emerged on20August，弧d ano山ermaleon6鮎ptember，旭丘om  
Samples collected at Station No・50fthe Minamiasakawa River，17August1979・  
Morphology oflarYae，PuPaeandadultsofthisspecieswasdescribedintheprevious  
paperbySasa（1979）・  
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Il．C打mONOMⅢⅠ  

（13）備m血畑匝沌廟珊（t姐w81由，19ユ9）   

〟抽如血＝軌成如L Åtoge也erllmales弧d17fbma18S8merged fro汀ISむmples  
COllectedon17August1979，atriverbedofStationNo．3，anOtherfernalefromStation  
No．2oftheMina皿aSakawaRiver．Amongthem，6malesand5femaleswcredissected  
andmountedingum・Chloral仰0．A46：Ol・），theothersarepreseⅣeddry．Fivepupal  
exuviaear¢mOu爪tedi町卯m一山oral，弧d80仇ersarepre班Ⅳedinalcohol．   

Male．O，1ates33，34）．1lodylength3．85・4．90nvn（4．38mminaYerageOf7）．Wing  
length2．50・2．71mm（2．62mminaverageof7）．Bodycolorationcharacteristictothis  
SpCCies，i．e．，antennalhairsyellow，antennalshftbrown，SCutumShiningblack（slightly  
browni血），SCutalstripes not discemible，SCute11um dark brown，POStnOtum black，  
abdominaltergitcsI・Vgreemishyellow，VItoVIIIandhypopyglumdarkbrown；wing  
membfarlell迅kywhitealld5emi－tranSpafent，Withoutdarkspots；halteresyeilow；tipof  
frontfemurandentiresegmentoffron＝1biadafkbrown，kneejointsofmiddleandl血d  
legsdarkbrown，fronttarsiandal1thesegmentsofmiddleandhindlegsyeuow・   

Antcnnalflage11um13segmented，ARl．87・2．05（2．00in averageof5）．Palpi4  
Segmented（58，310，291，4O8microns）．Frontaltuberclesabsent．Eyeswithaprominent  
dorsomedialp7qiection，distanCebetween two eyes only77microns andO．09times  
heightoftheeye・Clypeuswith14－20halrS（16．7inaverageof6）．   

Antepronotum reduced in the middle and overhung by anterior projection of 
scutum，withtwolateralhairsoneachside．Scutumwithoutdorsomedialsetae（acharac－  
teds仕cof也is辞nじS），南瓜7－14doTSOlate血駅tae（9，4inavela辞Of7），弧d3・5（most  
frequendy4）supra－alarsetae・Scuteuumwith16－20setaerough1yintwotranSVer≡erOTS  
（Fig・3－D）．Wingmembraneunmarked．Squamafringedwith11－15setae．Wingvemasln  
Fig．33－AandTablel－13；R2＋3runningveryclosetoRl（acharacteristicofthisgenus）；  
fCubeyondr－m．RelativelengthoflegsegmentsasinTable2・13．fLRl．27・1．35（1・31in  
averageof6）・mLRO－59・0・67（0・64inav¢rageOf6），hLRO・7抑79（0・73inaveraeOr  
7）．Apica115％offront femur andentire segrnentoffronttibia，aSWellaskneeJOint  
（apicalpartoffemurand proximalpart of也bia）ofmiddleandhlndlegsdarkbroⅥ1，  
whiletherestpartsoflegsegnentsareentirelyyellow．Hairsonlegsareal1very血ort，BR  
Of丘onttarsusIabout2．0．Fronttibiawith3longsubtemlinalsetae，butwithoutapical  
SCale，endingtrunCate（Fig．33・E；aCharatteristicofthisgenus）．Combscalesonmiddle  
andhlnd tibiae contlguOuSOrOnlynarrowlyseparated，with0nlyonespur（Fig．33・F）．  
Pulvi11imoderatdydeveloped，   

AbdominaltergitesItoIVaswellasbasalhalfofVgreenishye1low，distalhalfofV  
andhlrtherdlStalpartofabdomendarkbrown．AbdominalsegmentVIIIrectangularin  
Shapeandnottrlan即1arlyproducedasinfbb，Pedilum（Figs．39－A，47－C）．Analpoint  
rough1ytriangular，Withpointedapex（Fig．34・E）．DorsalappendagesICkle－Shaped，largely  
bare，CurVedinwardsandapicanypointed，withalonghairmediauynearthebase，and4  
（rarely5，60r7）1onghairsorLthedorsolateralcorner（Fig．34－G）．Ventralappendageas  
inFig．34－H，withabout20stoutandrecurYedhairsbutwithoutlongapicalhalrSuChas  
SeeninmostPbケPedihLmSpeCies．GonostylusasinFig．34・F，   

紬乃〃Je・げIate33）・BDdyleng血3・ユ8－3・59mm（3・44minaveT呼Of5即mぺ‰T血  
mountedspcin1enS）．Winglength2．50－2．76mm（2．66mmlnaVerageOf6）・Bodycolora・  
tionasinthemale，i・e・，SCutum訂■dpostnotumShiningblack，SCutellumdarkbrown，  
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abdominalte噂tesItoVgreemidlbrown，VItoIXaswellashypopydumdarkbrown，  
halteresyellow，tipoffrontfemurandentiresegmentoffronttibiaaswellaskneejoints  
ofmiddleandhindlegsblack，reStPartSOflegslargelyyellow・Antennalflagelhm5seg・  
mented（segmentsIVandVclearlyseparated，142，92，99，96，171microns；Fig・33・C）・  
Palpi4scgmented（68，290，29l，408microns；Fig・33－B）・Eyeswithalongdorsomedial  
prq3ection，distance78microns，ERO．2l．Nofrontaltubercles・Clypealhairs18・21・   

5cu山mw抽outdorsomediaれS紬e，W地10－16dorgdateJ由5etaeOl】eaCl15ide，皿d3  
or4supra－alarsetaeoneachside．Scutellumwith16・25hairsrouか1yintwotranSVerSe  
rows．RelatlVelengthoflegsegmentsasinTable2－13．fLRl・38－1．43（1・41inaveragcof  
5），mLRO．57・0．62（0．60inaverageof5），andhLRO．72－0・74（0，73inaverageof5）・  
0thercharacteristicsoflegsasinthemale・WingvenationasinTablel・13andFig・33－A・  
Cercusamdspema山ecaeashFigs・33・G，H，   

PtQa．O）1ate35）．LenがIOfabdomenofpupalexuviae4・43・4・48mm（4・45mm如  
averageof4）．Thoracicrespiratozyorgansdividedhto2anteriorbranChesand50r6  
posteriorbranches，thefbmerbeinglongerandwideIthanthelattcr（Fig・35－A）・D始tri・  
bution ofspinesandspinulesonabdominalsegmentsasinFigs．35・B，C・Abdominal  
tergitelandstemiteleachw仙aspinulousarea（th1Sisanu五usualcharacterlStic）・  
TergiteIIwithapro血11alspinosearea（1l・a），amiddlespinulousarea（II・b＆1l・C），andan  
uniserialrow of70・100（81．4inaverageof5）longrecurYedspinesalongthecaudal  
mar卯l，eaChmeasuringabout14microns（ZI－d），Ter由tesIIIandLV血ihrtoI＝ndistTi－  
butionofspines，butthecaudalrowofspinesoflIl（11I・d）muchfewer（0・10intotal），  
while血oseonIV（IV－d）are67－90innumberanddistributedin30r4rows，TergitesV  
andVIwithaproximalspinoseareaandamiddlesphulousarea，butwithoutspines  
alongdleCaudalmargin．Ter由tesVIIandVIIIwith3spinulousareas・StemitesltoVIII  
allwithspinulousaIeaS，aSinFig・35－B・Inaddit10n，StemiteIVhasapairofcaudolateral  
whlrl・1ike spinose areas・CaudolateralscdesonVIllcomposedofastoutanddlarPly  
pointedspine，and20r3accessoryspincialongthelateralmargm（Fig・35・D）・Segments  
IltoIVwith3pairsofdlOrtlateralhaiIS；Vwith3pairs，VlandVIIwith4pairs，and  
VllIwith5pairsoflongfilamentoushairsonthelateralmar顔ns・Anallobesfringedwith  
3042（37，7inaverageof7）fnamentoushairs，andwithoutdorsalhairs・   

Discussion．Adultsofth1SSpeCiesisquitechaJaCteristicinthebodycoloration，i・eリ  
darkthorax，greeruShyellowabdomen，blackfronttlbia，andye1lowcoloIOfrestofthe  
legsegments・TheshapeandstruCtureOfanalpoint，dorsalandventraJappendagesare  
also very unlque and caLlbe easily differentiated from3species ofMicn（end＊es  
descnbedbyTokunaga（1940）fromKarahutoandKyoto，Becausethemorpholo9cal  
characteristics observedwidlthe present materialsagreedwiththosedescribedasM  
bri（teni（Edwards）by Edwards（1929），Goetglebuer（1937）a・1dPlnder（1978）with  
EuIOPean SpeCimens，the presentspeciesistentativelydescrlbedhereunderthesame  
Llame，though凡IturemOTedetailedstudleSmayindicatethatthetwopopulationsbe  
舶rfbrent．   

AdultofthcpresentspeciesissimilarinmanycharacterlSticstogenusAフb，PediLum，  
butdiffersfromitinthedlapeOfabdominalsegmentVIII（nearlyrectangulaTaJldnot  
trlangularasinPb＆pedihLm），intheabsenceofterminalscaleoffronttibia，absenceof  
dorsomedlalsetae ofscutum，andinthe struCture Ofcomb scalesonmiddleandhlnd  
tibiae．   

Pupaofthisspeciesdiffersfrommostotherrelatedspeciesinhavingspinulousareas  
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onalloftergitesandstemites9fabdominalsegments，intheEbwernumbersofcaudal  
Spinesonter威teIIl，andinthenumbersandcharactedsticsofl8teralhairs．Structurcof  
CaudolateralscalesonVIIIandofthoracicfespiratoryorgansarealsochalaCteristicto  
仙ss匹CleS．   

（14）タ0モ岬edぬ椚rαねoe托ざe，甲．nOY．   

Mate血l＄Studied・Holotype：amale（No・A45：01），emergedinthelaboratoryon22  
August1979fromasBLmPlecollected17AugustatSt且tionNo．loftheMinamiasakawa  
River・Paratype＝afbmale（A45‥02），emergedon23Angust，fromdlCSameSample．   

Male・（mates36，37）．Bodylength3．06mm．Wingleng仇l．63mm．BodycoIoration  
almostunifomdyyellow，widltheexceptionsofantennaandpalp，Whicharebrown，  
eycs，Whicllare dark browrl，and scutalstripes，Which a－eyellowish brown・Wings  
unmarked・AnteJlnalflagenumi3segmented，ARl・2O・EyesbareJeaChwithalong  
dorsomedlalprqiection，275micronshi91and76microns apart fromeadlOther，ER  
O・28．Frontaltuberclesabsent．Palpi4segmented（41，118，121，205microns）．Supra・  
Oibitalsetaellon eachside．Clypealsetae12．Scutumwith16dorsomedlanSetae，12  
dorsolateralsetaeoneach side，and4supra・alarsetaeoneachslde．Scutellumwithan  
肌te血‡TOWOf4血ortちetaeandamid鵬TOWOflOlon各eISetae．PTOn鵬umTed11Cedh  
themiddleandoYerhungbyscutum・Squamaf血gedwith10hairs．Wingmemblanebare，  
withoutcloudsaJlddarkspots，VenationasinFig．36－AandTablel・14．R2十3iscloserto  
RlthantoR4＋5・ECumuchbeyondr－m・RelativelengthoflegsegmentsasinTable  
2・14；fLRl・77．FronttlbiawithaTOundedteminalscale（Fig．36℃），Combsofmiddle  
and hind tibiae separated，Onewithalongspurandthe otherunarmed（Fig．36・D）．  
Pulv山iwe山developed．   

8thabdominaltergumrough1ytriangular，COnStrlCtedinthemiddle（Fig．37－A）．Male  
hypopyglumwidlananalpoint，Whichi＄Slender，Paral1el－Sided，andapic亜yrounded  
（Fig・37－B）・Dorsalappendagelong，Slenderandstronglycurved，withoutsetigerousarea  
andwithalonghair（Fig．37・C）．Ventralappendagc slightlyexpandedapically，with  
about15recurvedsetaeandonelongapicalhir（Fig．37－D）．GonostylustapcrlngtOWards  
apex，witharowoflongsetaealongtheinnermar9n（Figs．37－A，E）．   

ibmqLe・（mate36）・Winglength1．97mm．Bodycolora也onasinthemale，almost  
unifomiypaleye1lowwiththeexceptlOnOfeyes（darkbrown），antenna，Palpiandscutal  
Stripes（brown）．Antenna6segmented（75，135，82，96，55，166microns；thelastanddle  
pIeCedingsegmentsareonlyiJICOmpletelyseparated），With3subterminalsetae（195，193，  
181microns；Fig・36－B）．ERO．20．Supraorbitalsetae120nOnCSlde．Clypealsetae22．  
Scutumwith24dorsomedianSetae，20dorsolateralsetaeoneachsidc，and5supra－alar  
SetaeOneaChside・Scutellumwithananteriorrowof5sctaeandaposteriorrowof14  
Setae・WingtenationasinFig・36－AandTablel・14・RelatiYelengthoflegsegmentsasin  
Table2－14，fLRl．82，mLRO．55，hLRO．75．Fronttibiawi山aroundedtermhalscale  
（Fig．36・E）∴Middleandhindtlbiaewithtwoseparatedcombs，thenarroweronewitha  
longspur，theotherunarmed（Fig．36・F）．CercusandspermathecaasinFigs．36－G，IL   

Discussion，This speciesi＄a typicalmemberofgenusEbそ岬edihLm Sinceits8th  
abdomin血segmモntOrmaleistTian富山aいemin山combscalesof爪id劇eandllind也biae  
arescparatedandonlyoneofthembearsaspur，Ventralappendageofmalehypopy由um  
hasalongteminalseta，andsquamais揖ngedwithlonghaiIS・AmongtheprevlOuSly  
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describedspeciesofthisgenus，thepresentspeciesisapparcntlyclosesttoPl  
（Johmnsen，1932），Sincethebodycolorationisalmostumifomlyyellow，andwiJlgSare  
unma血d．Howey¢ー，ヱβ加がC飢！出漁∫5允om血e pJe脚t5pede5加也aldo∫5由  
PPendagei80nlydightlycurYedandhasateminalknob，andwithalongsetaonthe  

merside；Vent血app¢ndageofヱノ払，e∫C飢！ha50山y“seve血”subterm山川血町血  
teminalscaleoffronttibiaisalsodiffbrent（pointedinPLJlqvescens）andfLRishigherin  
ヱβ加eざピe那（about2．0）．  

（15）此・かped肋椚〟〝埴ざ血m（Tokun岬，1938）   

ThisspecieswasdescribedbyTokunaga（1938，p．335）0nlybyfbmdecollectedby  
lゆtatYama血iiほ，Ⅹyoわ・   

MateriaLs shJdLed．A totalof12malesand5fもmaleswefe reared fromsamples  
collected fromriverbed ofStation No．1andNo．20fthe Minamiasakaw3RiYer，17  
August1979，tOgetherwithpupalcxuviae．7males，2femdesand5pupalexuviaewere  
mountedhgum・ChloralOlo．A45＝31・36，41・43；46－50，reSpeCtively）・Therestadultsare  
preserveddry，andpupalexuviaeinalcohd．   

肋Je．げ1ates38，39）．Bodylenが11．85・2．36m（2．23mminaverageor5）・Wing  
length1．33・1．46mm（l．37mminaYerageOf7）．Bodycoloration：antennalhairsyenow，  
dlaft brown；SCutumye11ow，SCutalstripes brown，SCuteuumbrown，POStnOtumdark  
brown，旭te∫e5ye鮎w，W加gm¢mb∫独ew山te，南仏da∫kma止sa5inFiき・38・A；1eさS  
yeuow exceptingbasaltwothirdsoffcmorawhichisbrown；abdominalter＠tesdark  
brown．   

Antennalflagellum13segmented，thelastsegmcntrelatiYely血ort，ARO・58－0・66  
（0．62inaveragpof5）．Palpi4segmented（31，65，84，128microns）・Frontaltuberclei  
d）Sent．Eyeswithalongdorsomedialprojections，0nlynarrowlyseparatedfiomeach  
otheT，thedlStanCebetweentwoeyes34microns，ERO．16．  

Scutumwidlabout16dorsomediaJISetae，16dorsolateralsetaeoneachslde，and4  
supra－alarsetaeoneachside・Scutellumwith8setaeinatransYerSerOW・Wingmembrane  
withtwodarkstripesasinFig・38・A・Squamaf山Igedwith4－6hairs・Wingvenationasin  
Fig．38・AandTablel－15・R2＋3endlngClosertoendofRlthantOR4＋5・fCufar  
beyondr－m・Legsalmostunifornlyye1low，eXCePthgbasaltwothirdsoffemoIabro  
anddistalsegmentsoftarsidarkerthantibiae・fLRl・75－1・96（1・87inaYerageOf5），mLR  
O．56■．61（0．58山averageor5），hLRO．66■．74（0．71inaYerageOr5）・Teminalscaleof  
丘onttibiaw仙pointedapex（Figs．39・F，G）∴Middlea爪d山nd亡蹴aew肋twos叩a一拍d  
terminalcombscales，Onewithalongspur，andanotherunamled（Figs．39・H）・Al11egs  
withweudevelopedpulvnli．   

AbdominaltergitesVIlI，IXandhypopy如masinFig・39，A，Baseofte噌teVIlI  
narTOWedtowardsthemiddle（acharactedsticofgenusLbblPedElum）．TcrgiteIXwitha  
Pair oflongandnarrowtuberclesflanklng仇eanalpoint（Fig．39－C；adetemlinatiYe  
feature of subgenus乃㊥oduTU），Dorsalappendage pad・1ike，without hom－1ike bare  
processsuchasseeninmostothermembersofthlSgenuS，COVeredthicklywithshort  
hairs，andbearsalonghaironthelateralmargin（Fig．39・E）・Ventralappendagelongand  
d帥der，南仏0扉apic且Igwe追加g，bear5a】ongtem払出hairdjrec亡edcaud劇y，純dabou【  
15stoutandrecurvedhairs（Fig，39－D）．GonostylusasinFig．39－B，with6longhairs  
dong仙einnerma呼n弧doneteminalhair．  
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勧dLe．げ1ate38）．Bodylengthoftwogum・Chloralmountedspecimensl．74肌d  
l．85Il甘町reSpeC伽ely．Wingleng仇1．31・1．38m（1．34minaverageof4）．Body  
cdoT鵬on由一kモーin辞nモ！虚血肌h血8malモ，騨Oundcdo‡O一院utⅧmbIOWn，弧d鉱山血  
Stdpesdarkbrown．AnteTnae6scgmented（58，96，63，75，57，104microns），widltwO  
Iongsubterminalhair＄130and135micronslong（Fig．38・C）．Palpi4segmented（29，65，  
92，149microns；Fig．38・B）・Frontaltuberclesabsent．Eyeswithaprominentdorsomedial  
pfOiectiona畠山male，0山y39Ⅰ血汀OnSapartitomeacho仇er，也e曲tanceb血gO．17  
timesthcheigl1tOfeye．WingasinFig．38・AandTablel・15，withtwoconspicuousdark  
bands・Relativelengthofleg 

． 

mj¢rO力5lo相，r摘01．05，卸dwithr8】aかely釘血1numbefSOflongh血s山ong血e曲tal  
ma昭n，a＄hFig．38・H．Sp¢mla也ecaeashFig・38竜・   

凡匹．げ1ate40）．bng也orabdomen2．48・2．61m（2．55mminavera辞Or5）．  
Thoracicreipiratoryorgansdividedinto4anteriorand4posteriorbranches（Fig・40・A）．  
Distribudonofspineandspinulesonabdominalscgmentsasfouows（Figs・40・B・C）・  
Terかelwitho11tSpmeS弧8邑pin血s；Stemitelwi血acent一山spin山∞S町ea（l叫）．  
TerdteIIwithaproximaltransYerSebandofspines（（1・a），alargccentralspinoseara  
OI－b）andanunisedaltransversebandof3842recurYedspinesalongthec且udalmargLn  
（1I・d）；StemitclIwithacentralspinulousarea・Ter由teIlIwithaproximalbandofspincs  
（1tl－a），alargecerLtralspinosearea（LH・b），andatransverserowofsmallspinesinmultiple  
rosalongthecaudalmar如（III・d）；StemiteIIIwithareversedU・Shapedbandoflong  
叩皿朗・ead122・2きmゎーo点きlo乃g（1肋）・Te∫錘Ⅳw仙伽ee印加se訂eが，甲山t打如  
ⅠⅠⅠ；StemiteⅣwithapairofsmallspinegroups，eaChcomposedof4longsplneS（IV・V），  
andapairofwhirl・likespinoseareasinthecaudolateralcomers（IV－W）．TergiteVwitha  
PrOXimalbandofspinesandalargecentralspino＄earea，butthecaudalspinoseareais  
absent；Stemite Vwitha caudolateralspinulouszone（V・W）．Te嘘teVIwithasmall  
proximalspinoseareaandadistalspinosearea．Ter由teVIIandVlIIwithapalrOfsman  
proximalspinulousareas・StemiteVIIIwidlapairofsmanspinulousareas・Caudolateral  
SCalesofsegmentV11lcom？OSedofamainand30r4accessoryspines（Fig・40⊥D）・  
SegmentsIItoVIwith3palrSoflateralhairs，andVIIandVIlIwith4pairsoflateral  
hairs；thoseonsegmentsIItoIVareshortandsimple，WhilethoseonVtoⅥlIarelong  
andfilamentous（Fig．40・B，Table3・15）．AnallobeswithasimplehaiIOndorsalside，and  
eachr血g8dwi払18・23（21・Oinaera¢Or紬血s）longⅢ弧entOu8ha血   

DisczLSSion．ThepresentspecleSIStentativelyidentifiedasPbb，Pedilumun埴SChLm  
（Tokunaga，1938），bccause morphologicalcharacteristicsoffelnaleisalmostidentical  
withthatoftheorigmaldescriptiont）yTokunaga（1938）．However，thedlapeanddistri－  
bution ofhairsorfbmalecerciare sornewhatdlfferentfromthatfiguIedbyTokunaga  
（1938，p．335，Fig．15－b），beingmoreIOundedandbearlesshalrSinthepresentspecimens  
thantheori5nalones・MalesandpupaeofPun的SChLmhaveremainequnknown・The  
stTuCture Ofmale hypopygiumis typicalofsubgenus T［如duTVPrOPOSedbyTowns  
（1945），血ceninthtergitebearsapairofprominenttuberclesonboth5idesofanalpoint，  
anddorsalapppendageisbroad，pad－1ike，COVeredthicklybydlOrthairs，beaTStWOlong  
hairs，andwid10utbareandpointedapicalprocess，Maleofthisspecie＄ischaracterlSedby  
the5mauVdueorantenndra鮎（0．58・0．占6）．nepatte川Ofdarkmarkson血ewingi5  
Characteristictobo仏maleandfemaleofthisspecies．Inpupa，PreSenCeOfreversedU・  
血apedbandDflon各andnarrowspinesonabdominalsternitetllisadistinctiYeCha【aC－  
teristic，tOg寧dlerWiththestruCtureofthoracicrespiratoryorgans，WhlChisbranchedinto  
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8tubes・AmongthechironomidspeciesknownftomEurope，thisspeciesismostelosely  
relatedtoLbb・PedHumqpfubecki（Strobl）inthestmctureofmalehypopy如m，but  
血脆rsfromitintllewingpattems弧d仇ebdycololadon．   

（帖）ねかPed助川（ね少ped助川）朋血bl棚e〃Je，甲．n帆   

Mo（eriaLsshdied．Holotype：amale，emerged12Sept．1979什ombottom＄amples  
COueCtedat StationNo．30r血M血血出血wamveron17Sept．岬0．A45：21），  
Paratype＄：amaleandtwofbmales，emerged14Sept・丘omthcsamesampleandmounted  
ingum・Chloral；amale，CmergedllSept．，fixedonpin．Apupalexuviaeco11ected14  
鮎pt．（No．A45：21－25）．   

ノ肋ね．（nates4l，42）．80dyねng仇3．7‘王md3・82mmin也e two gum一血】o一山  
mounted＄PeCimens・Winglength1・97，2．05and2・11mm．Antennalfhge11umdark  
brown orneadyblack・Scutumandscute11umbrownidlyenOW，SCutalstripesreddish  
ye1low，halteresye1low，pOStnOtumdarkbrown，abdomenalmostuniformiyblack；wings  
unmarked；legs almost unifom止y pale yeuow（（thiscolorationischaracteristictothis  

SpeCies）．   
Antem掴ag血mw仙12se卯entSO叫・ARl・80andl・92・蝕pi4seented（53・  

128，142，241microns）・Eyeswithanarrow andlongdorsomedialprq］eCtion，the  
distance betweentwoeyes87micronsandO．26thestheheightofeye（Fig．41－D）．  
S豆praorbitalsetae100neaChside．Clypcalsetae29．   

Scutumwith9－12dorsomediansetae，11dorsolatcralsetaeoncachside，and3supra－  
alarsetaeoneachside・Scutellumwith8setaeinatIanSVerSerOW・Wingsunmarked，With  
Very fhintcloudswhcnseenunderre鮎ctinglight．Squama血ngedwithaboutlOhairs．  
WingvenationasinFig．41－AandTablel－16．R2十3closertoRlthantoR4十5．fCu  
muchbeyondr－m・Cu2curYedneartip．RelativelengthoflegscgmentsasinTable2－16．  
fLRl・72，mLRO・60，hLRO・74・Fronttarsiwithoutlonghairs，butfbmora，tibiae，tarSlI，  
ⅠIandIIlofmiddleandhindlegswithlonghalrS（thoseonhindtarsusImeasure198mic・  
ronsand7・5t血esthediameterofthesegrnent）．Pulvnliwelldeveloped，deeplybifid．  
FronttibiahasabroadterminaIscalewithapointedtip（Fig．42・C）．Terminalcomb  
SCalesofmiddleandhindtibiaeareseparated，thena∫rOWerOneWithalongspur，andthe  
Wideroneunamed（Fig．42－D）．   

Eighthabdominalter由tc narrowed basally and nearly triangular（Fig．42－A）・  
Hypopy威umasinFig．42・B・Analpointrough1ytriangular，basallysetigerous，andwith  
1ateralhairs（Fig・42－F）．DorsalappendageischaracteristictothlSSpeCies，1ong，dender  
andrectangularlycurYedinthemiddle，entirelybare，andwithroundedapex（Fig．42・G）．  
Ventralappendagegraduallytaperu1gtOWardsapex，withabout16recurYedhairsanda  

longtemlinalhairabout85micronslong（Fig．42・H）．Gonostylusnotabruptlynarrowed  
andapicallyrathersharplypointed，withatermnalsetaandlongsetaealongtheinner  
marか（Fig．42・E）．   

Fbmale．（Plates4l，42）・Winglength2・16and2．15inthetwospecimens．Body  
COlorationasinthemale，i・e・，antennalflagellumblack，SCutumbrowmihye1lowwith  
scutalstripes reddidlbrown・Halteres mostly ye1lowwiththe tip brown．Scute11um  
ye1low，pOStnOtumdarkbrown，abdominaltergitesblack，1egsyellowandwithoutdark  
rings，AntennawithapedlCelumand5segment＄OfElagellum（70，111，84，96，72，159  
microns），thelastsegmentcompletelyscparatedfromtheprecedingonesandbears3long  
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Subtemlinalsetae ofsubequdlength（169，178，164microns，Fig．41・C）．Palpi4  
SCgmented（53，130，137，287microns，Fig・41－B）・Eyeshigh1ydeveloped，OCCuPyingthe  
largβStPa＝tOfheadandLwithalongdorsomedlalprq】eCtion，thedistanCebetwcentwo  
eyesbeingouly30micronsandO・08timestheheightofthecye．SupraorbitalsetaelOon  
eachside．Clypealsetae30．   

Scutumwith9・12dorsomedlanSetae，14or16dorsolateralsetaeoneachside，and3  
SuPra－alarsetaeoneachslde・Scutellumwidl140r12setae・WingvenationasinFig・41－A  
andTablel・16．Squamafhgedwith12hairs．R2＋3muchclosertoRlthantoR4＋5．  
ECufarbeyolldI亜・RelativelengthoflegsegmentsasinTable2・16．LRl．82inthefiont  
leg，0．56inthcmiddleleg，andO．76inthehindleg，Fronttibiahasabroadterminalscale  
Withpointedapex（Fig．41・E）・Terminalcombscalesofmiddlewdhindtibiacseparated，  
Onehasa＄Pur（Fig．41－F）．PulYilliwelldevelopcd（Fig．42－1）．Cercusandspermathecaeas  
hFi騨．41右，H．   

乃甲仇げ1ate431．bng也ofabdomen3・78mm（ap11palexll扇aemountedin如m・  
Chloral）．Thoracic respiratory organdividedinto6tubes（Fig．43・A）．Distributionof  
Spin9SandspinulesonabdominalsegrnentsasinFigs．43－B，C．Se卯1ent）withoutspines  
andspinules．Ter由teIIwithaproximalspinosearea（Il・a），withamiddlespinulousarea  
（Il・b＆II－C），andanumiserialtransverserowof45largerecurvedspines，eaChabout25  
micronslongalongcaudalrnalgin（II－d）；StemiteIIwithalargespinulousarea．Tcr由teIII  
andⅣsimilartoII，butthe spines on caudalmargin（ⅠⅠⅠ－d＆1V－d）smal1erandmore  
numerous（104and105，reSPeCtively），in30r4rows：StemiteIIlwithalargespinulous  
aIea，lVwithapairofcauddateralwhi山1ikespinoseareas（Ⅳ・W）．Te痩tesVandVlwith  
abasalspinose areaandcentralspinulous areas，butwithout spinesoncaudalmarか．  
Tergite VlIwitha palr Ofsmallproximalspinulous areas compoed ofseveralsmall  
SPinules（VII・a），StemitesVl，VIIandVlIIwithapairofproxlmalspinulousareas（VI・V，  
Ⅵl・V＆VIll・V）．SegmentsIItoVIwith3palrSOflateralhairs，andVIIandVIIIwith4  
PalrSOflateralhalrS；thoseonVtoVIIlarelongandnlamentousswinminghairs（Table  
3－16）．CaudolateralscalesonVIIldarkbrown，Sharply pointed，andwidlOne OrtWO  
Smallspinesonthelateralmar騨1S（Fig．43・D）．Anallobesfringedwith38and41long，  
創amentoushairs．   

Discussion・Thisspeciesisalso atypicalmemberofsubgenusPbb，PedihLminthe  
Strictsense，aSfronttibiahasaterminalscalewithroundedmargin，terminalcombscales  
Ofmiddle aTld hlnd tlbiae are separatedaLldwithalongspur only on one ofthem，  
abdominaltergte VIIIwithatringularbase，andvein R2＋3isseparated from Rl．  
Ventralappendageisalso characteristictothissubgenusinhaviJlgalongterminalhair．  
Amongth1SSubgenus，thepresentspeciesbelongstoagroupwithunmarkedwin8S．Until  
now，3specieshavebeenrecordedfromJapan，i，e，，且）b，Pedi］umわノOtOenSe（Tokunaga，  
1938），ヱ〃rビゴ抽10e〃Je（鮎sa，1979）and員一皿兎扉旭川胱（Sasa，1979）．melasttwospecies  

WaSdescribedasMicJり（endipes，butshouldberevisedastobelongtogenusEb如7edilum  
S．Str．Thepresentspeciesisunlqueandquitedifferentfromthosealreadydescribedones  
inbodycoIoratlOn，inthenumberofsegmentsofantennalnagellum（12inthepresent  
SpeCies，13inothers），andintheshapeofanalpoint（triangularinasakawaense，parallel・  
Sidedinothers），andintlleStruCtureOfdorsalappendage（1ong，Slenderandrectangularly  
C、In・ed，弧den血elybaI＝n丘㍍たのリ8∽ざe，Whiletheo也erspeciesh訓eOneOrSeVerallong  
hairs，Orwithsetigerousbase）．  

ThepupalexuYiaewasfoundco・eXistentwlththoseofMicrofendipesbrittenl，but  
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Wa＄diffbrentiatcdbytheshapeofthoracicrespir8tOryorganS，bythenumberofspines  
OnintersegrnentalmembraneofabdominalterdteIIl（morethan100in・thisspecies，1ess  
than20inMbdt（eni），bythenumberofBlamentouslateralhairsonabdominal9，gment  
VIII伊inthepresentspecies，5inMbdt（enE），andbycolorandstruCtu【eOfcaudolateral  
SCalesonsegmentvIII（darkerinthisspecies，18teralspinessmaHerinthisspecies）．  

（17）jわケped肋m（ね如ed血椚）一肌昭）ワOe那e，印．mOV．   

Ma（eTials studied．Holotype：a male，emerged18Sept．1979，from a sample  
ConeCtedatStationNo．5（underthebridgeofTama・Goryo），theMinamiasakawaRIVer，  
17August1979，nr＄teXaminedonpinandlatermountedingum－Chloral（No．A45：11），  

Paratypes：amale，emergedllSept．，fromthesamesample，mOuntedingum｛hloTal（No．  

A45：12）；afbmale，Samedata，伍rst触edonpin，1atermountcdingum・Chloral（No．A45：  
13）．   

Mate．O＞1ates44，45）．Winglenがh2．30mm（holotype）and2．22mm．Bodylength  
4．10and3．77nlm．Groundcolorofscutumdarkbrown，SCutalstripesblack，SCuteuum，  

postno仙m and abdomen血止browm（nedyblack），h山ere5ye止ow，1egse騨1ent5劇  

yeuow・Wing membranemi1ky white，Withfhint clouds，aSin Fig．44・A．Antennal  
nage11umwith13segments，ARl．65andl．55．Palpi4segmented（51，142，149，231  
microns）．Eyeswithaprominentdorsomedialprqjection，155micronsdistantfromeach  
Other，0．41theheightofeye．Frontaltuberclesab＄ent．  

AnteprollOttJrnreducedindlemiddle，with20r3hteralhairsoneachside．Scut11m  

with18dorsomediansetae，18dorsolater山setaeoneachside，andlOsupra・alarsetaeon  
eachside・Scutellumwith16setaeinirregulafrows．Squamafhgedwith16setae．Wing  
VenationasinFig．44・AandTablel－17．R2＋3separatedfromRl．fCubeyondr・m．  
WingmembranewithfalntCloudsbetweenR4十5andM，CulandCu2，andalongthe  
posteriormargin・RelativelengthoflegsegmentsasinTable2・17．Teminalscaleoffront  
tibiabroad，andwithslightlypointedapex（Fig．44・D）．Combscalesonmiddleandhind  
tibiaeseparated，Onewithalongspurandtheotherwithoutspur．Tarsuslofal11egswith  
relativelylong beards，BRoffront，middle andhind tarsusIbeing3．5，4．6and6．1，  
1e5peCtively．hll祀1iwe皿developed．   

AbdominaltergiteVIIIwithatdang血rbase（Fig・45・A）．Hypopy由umasinFig．45－  
A．Analpointslender，pOSteriormardnofninthtergitewithouttubercles（Fig．45－B）．  
Dorsalappendagecurvedandslender，withoutmicrotrichlae，andbearsonelonghalr（100  

micronslong）ontheposteriorma呼n（Fig．45｛：）．Ventralappendageslender，dlStalhalf  
Sljghdyexpanded，WidlOnelongtermina‖lalrdlreCtedbackwards（170micronslong）and  
9－11long，CurVedhalrSdirectedforwards（Fig．45－D）．Gonostyluswitharatherrounded  
apex，with5verylong hairs and6shorterhairsalongtheinnermar9nand3hairs  
Subapically（Fig．45・E）・   

Note＝ BecausefronttarsianddlStaltwosegmentsofpalpiandantennaearemissing  
fromthefemalespecimen，itwi11bedescribedwhenmorematerialsarecollected．   

Discussion．Thisspeciesis a typicalmemberofsubgenusPbb｝PediLum s．str．，but  
quitepeculiarinthebodycoloration（blackthoraxandabdomen，yellowhalteresand  
legs），inwingmarks（presenceoffaintclouds），inthepresenceoflonghairsontibiaeand  
talSi，andinthestruCtureOfanalpoint，dorsalappendage，Ventralappendage，andBOnO－  
stylus．AmongthespeciesofthissubgenusrecordedfromJapan，thepresentspeciesis  
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mostcloselyrilite8ioC伽no椚uSげ0かped伽m）闇加剖ぬ睨Meigmdescribedby  
Tokunaga（1940）fromTokyoandKarahuto，butitsdorsilappen血gcsarealmoststraight  
andnotstrondycurved8Sintheprcsentspecies，ithasnotar＄albeard＄，anditsARis  
aboutl・0・Icouldnot丘mdanyspeciesintheliteratures血owingsuchacombinationof  
umque竜hi！a¢te山鹿s．   

（18）ね少匹d肋mure占肋0帥ざe（Sa泌，1979）   

ThiswasdescribedasancwspeciesbySasa（1979）bythenameofMicTO（endipes  
unshinoensLs，based ononemale，One fbmale，tWOPuPalexuvlae aSSOCiatcdwith  
adults，andtwolarYaC，ObtainedfrombottomsedlmentSOfasewageditchinthehot  
SprLngtOWn Ure血血0，SagaPrefecture，Kyushu．Atotalof19malesand17femalesof  
ObviouslydleSameSPeCieswererearedfrombottomsamplescollectedatStationsNos．5  
弧d6，d旭mostpOnutedpa一也Q一也e加ざattllissuⅣCy，狐d払S∝ia鵬pupaleⅢ血e  
andlarvaewerefoundinthesamesamples・Adults，PuPa8andlarvaeareredescribed  
basedonthenewmateTialscollectedfromtheMinamiasakawaRiv   

肋teTYZLsLsstudied．8males，5females，6pupalexuYiae，and5larvae，dissectedand  
mountedingum・Chloral桝0．A45：51－78）．3malesand3females，丘xedonpin．   

Male．0）1ates46，47）．Bodylength3．05・3．58mm（3．29±0．17mminmeasurcmentsof  
7gum・Chloralmounted specimens）．Winglengthl．83・2．08mm（1．99±0，06mm  
measu7ementSOf8dry・PreSerVedspecimens）．BodycdLoration：antennal瓜age11umbrown，  
eyesdarkbrown，SGutumye1low，SCutalstripesinconspicuousmdslightlyreddishyenow，  
SCute11um yc1low，POStnOtum brownish yeuow，abdominalter由tes greenish yellow  
（brownishye1lowin＄OmeSPeCimens），halterespaleyeuow，1¢gSlargelyyellow，fronttarsi  
brow・   

Antennal11age11um13segmented，ARl．63・1．85（1．74士0．08in6）．Palpi5scgmented  
（34，55，101，104，198microns）．Eyeswithalongdorsomedialprqjection，ERO．21・0・34  
（0，264inaverage of5）・Frontaltubercles absent・Supraorbitalsetae80neaChside・  
Clypealhairs15．Sctltumwith12－14dorsomedlanSetaedistributedalongtheanterlOrhalf  
ofthemidline，14－16dorsolateralsetaeoneachSide，and5・6prealarsetaeoneachside  
（Fig．46・D）．Wing membrane uniformly semitransparent，Without clouds andcolored  
SpOtS，Squamafringedwithsome12hairs・WingYenatlOnaSinFig・46・AandTablel－18・  
R2十3closetoRlandrunningalmostparalleltoit・fCufarbeyorLdr－m・Relativelength  
oflegsegmentsasinTable2－18．LRoffrontlegl，68・1．85（1・76士0・07inmeasurements  
of6）．Fronttibiahasaterminalsc山ewithnarrowandsharplypointedapex（Fig．47－A）．  
Fronttarsiwithoutbeards，buttibiaeandtarsiltoIIIofmiddleandhindlegswithlong  
hairs．Pulvnliwe11developed．   

Eighth abdomirLaltergiterough1ytrlangularandbasallyconstrictedinthemiddle  
（Fig，47－C）．Analpointwideratbasethanneartheapex，WithrathertrunCateerLd（Fig・  
47－D），AnterlOr margin of analtergite rounded，withoutlobe5SuCh as seenin the  
打甲0血相許Oup・Dorsalappenda騨COmpOSedofabare，hom・1ikeinnerproce∬，弧da  
SetlgerOuSPadexterldingbeyondtheinnerprocessasaposteriorlobe；thelatterbears2  
r3temlinalsetaeandtwobasalsetae（Figs・47・G，H）・Ventralappendagehasastraight  

lnnermarglnandconcavelateralmar騨l，bears14－16stoutandrecurvedsetaeonthe  
distalexpandedportionandonelongterminalseta65micronslongandabouthalfas  
longastheventralappendage；（Fig．47・F）．GonocoxitewlthaboutlOlonghairsintwo  
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rowsalongtheinnermar9n，andateminaland3subterminalhairs（Fig．47・E）．   
FbTTZGle・O｝1ate46）・Bodylength2．24－2．7lrLm（2．40mminaverageof5gllm・ぐhloral  

mountedspecimens）．Winglen鉾hl．79・2．21mm（1．9SiO．14mminmeasurementsofll  
dzypreserved＄peCin1enS）・Bodycolorationashthemale，i．e．，grOundcdorofscutum，  
SCutentJmaLldZcgsegmentsmostZyye山ow，SCutaJstripesreddishyeJlow，halteresyeJlow  
exceptforthetipwhichisbrown，POStnOtumandabdominaltergitesbrown・Antennae5  
Segmented（pedicelumand4鮎gellarsegments，theapicaltubularportionandthebasal  
90bthrportionofthelastsegrnentnotdivided；94，128，84，96，212microns；Fig．  
46－B），lastsegmentwith3longsubteminalhairs（174，160，188microns；0mittedfrom  
班8月卯re）・Pdpj55egmented（67，51，108，121，236mkmn5；Fig．4‘・C）．Frontal  
ttlberclesabsent・Eyeswithalongdorsomedialprq］eCtion，thedistancebeing58microns  
andO・18t血estheheightofeye．DistrlbutionofdorsalhairsonscutumasinFig．46・E；  
SCut11mwithabout12dorsomediansetae，25dorsohteralsetaeoneachside，and6supra・  

alaISetaeOneaChside・WingvenationasinFig．46－AandTablel・18．Wingmembrane  
unmarked．RelatiYeleng血orleg se卯IentS a5血Table2－18；几Rl，68－1．82（1．76h  
average of5），Fronttibiahasaterminalscalewithpointedapex（Fig．46－F）．Pul祀1i  
high1ydeveloped．CercusandspermathecaeasinFigs．46J；，H．   

Lhpa．（Plate48），Lengthofabdomen3．13・3．70mm（3．34mminaYerageOf5pupal  
exuviaemountedin gum－Chloral）．Thoracic respiratory organ＄dividedinto6tube・1ike  

branches（Fig．48・A）．D由tribution ofspines，Spinulesandlateralhairsonabdominal  
tergitesas打Figs．48－B，C・AbdominalsegmentIwithoutspinesandspinules・Ter由teIl  

witha proxmaltransversebandoflargespines（1argestone22micronslong；1Ⅰ・a），a  
SeCOndtransvcrsebandofsmanspinesand spinules（thelargest spine8micronslong；  
II－b），athirdtransverse band ofsmallspines（ll，C），and auniserlaltransverseband of  
about50largerccurvedspinesontheintersegmentalmembrane（II－d；Fig．48－C）．Terdtes  

HandIVsimilartoILTer由tesVandVIeachwiththespinebandsa，b，andc，butdis  
absent，TeI由tesVIIandVIIIwithapairofproximalspinulousareas．StemitcⅣhasa  
palrOfwhirltlikespinSeareaSOndleCaudolateralcorners（Fig・IV・V）・Thenumberof  
lateralhairsis3pairslnSegmentIItoVl，and4inVIIandVIII；thoseonsegmentsIlto  
IVaredlOrtandnarrow，butthoseonthemorecaudalsegmentsarelongandfilamentous  
（Table3－18）．CaudoJateralscalesonsegmentVmwithasharplypointedspine，and20r3  
accessoryspines（Fig・48・D）・Anallobesarefhgedwith2941（34・3inaverageof5pairs）  
罰1amentoushairs．   

LaTVa．（Plate49）．Bodylength4・53－5・21mm（4．87nlminaverageof5gum－Chloral  
mounted maturelarvae）・Colorinlife pink・Eye spotsfused，Antenna（Fig．49・E）  
mou庸do几Se血dobular餌加rcle，55e卯Ie山ed（鮎，19，9，10，5microms），Se評l印‖  
aboutl・5timesaslongasthecombinedlengthofsegmentsIItoV，andsegmentII  
dlOrterthanthelastthreecombined・Antennalblade50microTtSlongandl，15timesas  
longascombinedlengthofanterlnal＄egmentSIItoV・Lauterborn’sorganvesti顔al，hbial  
plate（Fig．49・A）with14teeth，themedianpairhighestandwidest；thesecondpairmuch  
lowerandJ］arrOWelthanthenrstpair；thethirdpairhigherandwiderthanthesecond，  
andalmostaswideasthenrstpair；al1teethwithrathersharplypointedapex・Paralabial  
Plates（Fig．49・A）fan－dlaped and striated，86microns wide and41micronsIong・  
Mandiblewith5cutting teeth（Fig．49－B）・Labrum，premandibles，ePipharynx，and  
maxillaasinFigs．49－C，D．ClawsonanteriorpseudopodsasinFig，49－F，andthoseon  

posteriorpseudopodsasinFig・49・H．Baseofpre狐alhairtuftsemiglobular，andbears6  
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longhairsandtwoshorterandthinnerhairs（Fig．49－G）．Analscgmentswithoutblood  
脚1sandlateralproccsses；dorsalpairofanalglsIongandconstrictedinthemiddle，the  
Yentralpair血orter（Fig．49qり．   

β加〟∫め仇When仙s specieswas鮎stdescribedbyS舶a（1979）wi仙spec血ens  
C仙ectedatUre血ino，itwasdo由卯ateda5amembero一也egenus〟rc′OJ印d加古Or也e  
Pbb，PedHumgroupinwidersense，餌IIPlybecausedlewingveinR2＋3isrunnlngYery  
ClosetoRl，抑止whgisunmiTked．ⅥoweveT，lnowconsideTtllat血isspdesaswen猥  

肋roEen伸estsukubaensisSasa，1979血ouldbetter betreatedasamemberofgenus  
Ptlケped肋‘minastrictsense，andtorestrictdleCOnCePtOfthegenusMicrotend如StO  
the species withmorpholo辞Calcharacteristics such as discussedwithMicrotend如S  
かか托血（Edw抑血）in也e p【e駅ntpa匹T．Among仙ebownspecieso一也is評nuS，血e  
pfeSent SpeCiesis most closely related to PbbpedihLm COnV加肌（Waker）and P  
Cul（eLIGhLm Walkcrin the struCture Of male hypopy由um，eSpeCiallythat ofdorsal  
appendage，Whichiscomposedofabafeandhom・1比eapicalproce5Sandabuckel－1ike，  
Setigerous posteriorlobe．The number oflonghairs onthe posteriorlobei＄linP  
cβ〃γfc血m，40r5in月蝕加地血∽aCCOrdingtomnder（1978），While仇oseare20r3in  
the present species．The shape ofventralappendageandthe mode ofdistrib11tionof  
long setae onanalter由teisalso difEbrent between theJapanese andthe European  
SPeCies．ThestruCtureOflarYaandpupaalsontstotheconvic（umgroupofLenz（1942，  
1962），butpupaofconyicLumhas仙ethoracicrespiratoryorgansbranChedinto4（6in  
the present species），and Lauterbom’s organis apparentlylargerthaninthepresent  
SpeCies．  

（19）α血開削仙山浦加血Tokuma瓢193‘   

ThiswasdescribedasanewspeciesbyTokunaga（1936，p．76）bymaleandfbmale  
CO11ectedatSeto（Wakayama）・Hashimoto（1977a）reportedthatthisspecieswasvery  
COmmOninJapan，WeSt OfKanto．Ha血imoto（1977b）gave a brief account ofthe  
StruCture Oflarva・This specieswascommonlyfouTldatsurveysmadebytheauthorin  
Kanto，ShikokuandKyu血u，anddetai1eddescrlPtionofadultmale，adultfbmale，Pupa  
andlarvawasmadebySasa（1978）．AtthlSSurVey，atOtalof15malesand12females  
w¢TeleCOVeIed f10m Samples collected at Station No．6，Wh¢Te血ewateTWaSmOSt  
polluted，butnotfromthcupperpartsoftheriver．  

（20）α細胞削り朋柚痛血MartimetSublette，1，72   

Thisspecieshasbeenfoundbyanumberofworkerstobecommonlybreedingin  
SeWage ditchesin many citiesandtownsin Honsh11and Kyushu．Since Esakl（1932）  
designatedthe scientificnameofC7zironomusdoTSa／isMeigentoth1SSpeCies，thisname  
h誠been commonly11駅d by p一号dousJapanese wo【keTS．Mar血＆Sublette（1972）  
CXaminedmaterialsconectedatYamaguchlandShizuoka，Honshu，reCOylizeddlemaSa  
new species，and gave detai1ed description of adults，Pupa andlarYa．Morphological  
CharacteristicsofthethreestageswerealsogiveninthepreviouspaperbySasa（1978）．In  
the present survcy，a tOtalof55males and55fbTnaleswere recoYered ftom samples  
COllectedatStation6，butnotfromothersiteswherethewaterwaslesspolluted，  
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SUMMARY  

A surveyofchironomidmidges（Diptera，Chironomidae）breedingintheMinami・  
asakawaRiver，atrlbutaryoftheTamaRiYerrunningthroughTokyoPrefecture，WaS  
COnducted＆SPartOfthespecial－eSearChprqecton〃EutrophicationorLandWater”  
being carried out by members ofthe NationalInstitute fbr EnvironmentalStudies．  
Bottomsamples（sand，StOne，algae，etC・）werecouectedon17Angust1979fromthe  
riverbedof6samplingstations selectedatintervalsofabout2km，StationNo．1，the  
uppemost，WaSrepreSentatiYeOranunpOl山tedmo11nt血strem10n也edopeorMo00t  
Takao，WhileStationNo．6wassituatedindowntownoftlachiqjiCity，Wheredlerivcr  
watcrwaslargelycomposedofuntIeatedsewagcwaterdischargedfromhouieSand翫lall  
industrialplants・ThedegreeofpollutlOnaSindicatedbyvariouswaterqualityindiceswas  
良川肌dto加rea記卵du畑yaccord血gto血numberofstation丘omNo・1toNo・‘・ne  
Chironomidlarvae containedinthe bottom sampIcswere rearedinthelaboratoryby  
keepinginplasticcontainerstorecoYeradultmidgesandpupalorlarYalexuviae・Identifi・  
cationwasmadebyadultmalesasarule．   

Aβ血ere5Ult，丘tOta】of205匹Cjeg加loれ卯gtOthe占ubねm恥′Cムironomi舶eWe∫e  
identi爪edandaredescribedinthepresentpaper，amOngWhich4species（  
叩馴鹿Ⅷ鴫甲畑加＝腔油如朗吟C柚側聞触頼政血も仇血靴珊那叩血加納）were  
thesameasthosecouectedelscwhereanddescribedinthepreviouspapersbySasa（1978，  
1979），知0（創奴痛叩′ね乃〟∫わ′∂わ朗山肌dね如，g成山肌〟乃ゆ∬山川）havedreadybe印  

described as adults by Tokunaga（1936，1938），One O4icrotend＆es britteni）was  
tentativelyidenti且ed asthe same asthe European population，WhiletheremainLng13  
SpeCiesarenewlyreported．Itisextremelyinterestingthatthechironomidstbundinthe  
riverinJapanhrgelyrepresentedspeciesindigenoustoJapan．Furthermore，itwasnoted  
thatthedistributionofeachchironomidspeciesamongthesamplingstationscorrelated  
high1y withthe degree of eutrophication of theriver water，thus sug辞Stingthat  
ChlrOnOmidswouldbeuseAllandsensitiveindicatorsofthedegreeofpo11utionofrivers  
wi仙sewagedis血a柑e．  
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ANNEX  

KeytoGemモ18独dSpecie80fChむonomin8eO一也eMh且m血wIR卸町  

A．Keyfo川血1tm山es  

l－a WingmembraneWithoutmac【Otrichla．Squamaf血gedwithlonghairs．Crossvein  
r・mOblique  Ⅰ．CHIRONOMINI  

・b Wingmembranewithmacrotrichiae．Squamabare．CrossYeinr－mrunAingparal1el  
tothewingaxi＄  1l．TANITARSINI  

l．CHIRONOMmI   

l・a Bothcombsofmiddleandhindtibiaewithaspur・Ventralappendagewithouta  
longteminalhair・Dorsalappendagehlgh1ychltinizedandbareexceptforthe  
bas山portion  αか0〃Om〟∫2  

・b Onecombofmiddleandhindtibiaewithaspur，theotherwithoutspur（Fig．  
41－F）・Ventralappendagewithalongterminalhair（exception：Micn（en坤es；  
（Fig・42－H）・Dorsalappendagewithoneormorelonghairsarislngfromdistal  
half（exception：ヱ〟Jdたの相e〃Je）  

2・a Wingwithclouds・DoISalappendagewithalarge，Setigerousbaseandahom・1ike  
血ender曲t山process  （九たffe〃∫fJ  

・b Wingwithoutclouds．Dorsalappendagpwithalowba＄e，andasickel・1ike，distally  
expandedapicalprccess  口I．．l・り∫JJ州dJ餌J  

3－a Abdominalter由te VIllrough1y rectangular（Fig．34・E）．Dorsomediansetae of  
SCutumabsent（Fig．34・C）．Ventralappendageofmalehypopygiumwithouta  
longtemin山hair（Fig．34・H）  州加減鞘物部か如肌  

・b Abdominalter由te VIIIbasally narrowed and rough1y triangular（Fig，37」A）▲  
DorsomedlanSetae Ofscutum present．Ventralappendag声Wihalongapical  
hair（Fig．37－E）  凡・如肌肋㈹4  

4・a Dorsalappendagepad－1ike，COVeredwithnumerousmicrotrichiaeandwithalong  
hair（Fig．39・E）．AnaltergitewithapaiIOftuberclesontheposteriormar9n  
nanklnganalpoint（subgenusT［jpo血nFig．39－C）．Wingwithtwodarkbands  
（Fig．38－A）  A∽叫ぉ頭抑  

一b Dorsalappendage hook・uke，distalhalfhigh1y chltinizedand devoid ofmicro・  
trichiae．Analter由teふithouttubercles，（subgenusPbb7PedHum）．Wingwithout  
dark bands 

5－a Dorsalappendagewithahump－1ike posteriorlobe carrylngmanymicrotrlChlae  
and20r3longhairs，andahorn・1ikechitinlZedandbareapicalprocess（Figs．  
47・G，H）  ヱ〟rgg鋸仰e〃∫e  

・b Dorsalappendagewithout posteriorlobe，COmPOSedofabare，Slmplehorn－1ike  
process（Fig．45・C）  

6・a Dorsalappendage rcctangulady curvedinwards，and withoutalonghalr（Fig．  
42右）・Thoraxmostly darkbrown，legsyellow，antennal血aftandabdomen  
black．Wingunmarked．Antennalflagellum12＄egmented・ARl・9・fBRl・0‥  

P d湖南川相即倒  

・b Dor＄alappendagewithroundedinnerma咽n andwithalonghalr・Antennal  
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叫卿皿135egmented．ARl，60rless．mRlむ辞ー叫弧3．0‥    ．7  
7－a Scutalstripes，POStnOtumandahdomcnblack，1egsyellow・Wingwithfhintcloud＄  

（Fig．44・A）・Winglenが12・3mm．ARl．6，   ．．Pltm昭〉UOenSe  
・b Bodyalmostunifomdypaleye1low・Wingunmarked（Fig．36・A）．Winglen9hl．6  

mm．ARl．2  ヱね如貯e〃∫e  

II．TANYTARSINI   

l・a Teminalcombscalesofmiddleandhindtibiaecontiguousandwithoutspurs  
（Figs・1－G，tl）・AppendagelwidlSeVCraldorsalsetaeandonelongmedially  
dlreCted seta（Figs．2・F，G）．Appendage2－awithspoon・dlaPedsubt  
父也e（Fig．2－D）  肋r（那eC〝打  

・b Teminalcombscalesofmiddleandhindtibiaesepalated，andbothoronchasa  
longspur（Figs．4・G，20－F，G，H）  

2・a Analpointwithoutclustersofspines（Fig．5－C）  
－b Analpointwithclustersofspines  乃り′ねr釦∫（hpart）8  

3・a And印加前払outlateraIddge5，皿dw地肌merouS血crotd血血eont九edorsd  
Surface（Fig．27－C）・Appendagel－alongandknife・1ikc（Fig．27・G）．．  

乃叩兢昭那ね州劇即伽  
－b Analpoint withlateralridges butbare・Appendagel－a absent exceptlng  

わ′8ねe那ね  尺力eo′叩J〝皿J4  
4－a Appendage2・aWith extremelylongsubteminalhairs，reaChingnearapexof  

gonocoxite（Fig．5・E）  月九ね椚αJeαJ〃血J  

－b Appendage2－awithshorterhairs   
5・a LatcralridgesofaJlalpointunitedatthebaseofanalpointfomingacircle（Figs．  

14－B，C）  朗＝m叩血加  
－b Llteralridgesofanalpointareopenatthebaseofanalpoint・・  

6・a Appendage2－adistallybilobate，1ikeaboxingglove（Figs．17－F，G）  
尺九砂OrOe那由  

－b Appendage2－anOtdlStal1ybilobate   
7・a Appendage2－anOttWistedandwithalarge，Widedistallamella（Figs．1l・C，D）．  

尺九Jの71叩Uαr加  
・b Appendage2・atWistedands・血aped，distal1amellaenarrow（Figs．8・G，H）  

月九ね叩7〃Je〝血∫  

8・a Oneofthetemlinalcombscalesofmiddleandhindtibiaewithoutspur（Figs．20・  
F，G，H）・Appendagel－aabsent（Fig．2l－D），．    ‥Tta  

－bJ30thcombscaleswithalongspur・Appendagel－aPreSent．     ．9  
9－a Appendage2・aabsent（Fig・24・D）・ApperLdagel・alargeandtwisted（Figs．24・F，  

rね椚〃OCJαlⅦJ  

－b App印dage2・apre鑓nt．  
10・a Appendagelegg－Shapcd（Figs・31－G，H）・Analpointtriangular（Fig，31・E）  

rねm微那奴血1〟J  

・b AppendageldistallynarrOWedlikeabeak．Analpointparallel・Sided．  11  
11・a Analpointwith10spineclusters（Fig．29－D）．Appendagel・aCOmpOSedofalong  

Spatulateddorsalprocessandahook－1ikeventralprocess（Figs．31－G，H）‥  
rね椚αdecfm〟∫  
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・b Analpointwith4・5spineclusters：Appendagel・aSimple，血ortandnotextending  
b¢yOndm乱rgmOrappendag畠1  rq四川血  

B．Keyforptlp胱  

1・a Thoracicrespiratoryorgansdividedintoatleast4branChes・・I・CHIRONOMINl  
・b ThoTaCicTeSPi7atOryOr富anSnOtbTandled，aminpletube・‥・Il・TANYTARSINt  

I．CHIRONOMmI  

l・a ThoracicrespiratoryorganSdividedintonumerouS丘neⅢaments・Anal伽fringed  
αf托〉耽〉椚〟∫  withmorethan60fi1amentoushairs   

・b Thoracicrespiratoryorgansdividedinto6－8tubes・Anal血f血Igedwith1essthan  
45nlamentoushairs  

2・a AbdominalsegmentsVtoVIIIwith3，4，4and5pairsoflong，filamentouslateral  
hairs．ThoracicrespiratoryorganSdividedinto70r8tubes（Figs．35－A，B）・  

′川r…川（伸一，Jム血J川f  

－b AbdominalsegmentsVtoVIllwith3，3，4and4pairsoflong，Ⅲamentouslateral  
J叫†帖仙川バ  

3・a Anal餌swithapairoflong，Simplehairsonthedorsalsidenearbasesofmarginal  
Ⅲaments．Stemite）lIwithareYerSedU－Shapedbandofnumerouslong（22・28  
micIOnS）spines（Fig，40，1Il・V）．Thoracicrespiratoryorganwith8branches  

員以〃絢ぶC血椚  （Fig．40一心   

＿b Anal蝕ISwithout hairsonthe dorsalside．StemiteIIIwithout abandoflong  
spines・Thoracicrespiratoryorganswith6branches  

4－a CaudolateTalscalesofabdomimlsegmentV111withl－3conspicuousaccessory  
spines（Fig．48q．DistrlbutionofspinesonabdominalsegmentsasinFig・  

員∽Ⅵ血那脚眠・  
－b Caudohte血scalesofabdominalse評IentVIIlasimplespine，withoutacces＄Ory  

Spines（Fig．43・D）  

5－a Analnn frlngedwith3841tilamentoushairs on・eaChside・Spinoseareason  
tergitesll・VIlargeandcontiguous（Fig・43－B）・   ・・Pasokawaense  

－b Analfh：肘Ilgedwidl18・19111amentous hairsoneachside・Spinoseareason  
tergitesJI・VIseparatedintotheoralandthecaudalgroups…‥fttakaoense  

II．TANYTARSTNI  

l－a Thoracic respiratory organswithnumerouslong，needle－1ikehairs（Fig・3－A）・  
AbdominalterdtelnwithapairofcTeSCent一血apedspinoseareasinthecaudal  

〟fcr岬JeC加  halr，bearinglongspines（Fig・3・B）  

・b ThoracicresplratOryOrganSbare，OrWithminutesplneS   
2・a Caudolateralscales ofsegmentVllIwi血ashpleteTmimlspin¢■Abdominal  

terglteSIItoIVorJItoVwithapairorwelldenned，pigmentedspinepatches  
intheoralonedlird．AnalsegmentwithapairofsimplehalrSOnthedorsal  

尺如∂加γね門W∫3  

－b CaudolateralscalesofsegmentVIJlwithsevcraltemlinalspines，Orifterminal  
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Spineis simple，abdominalter由teswithout well・de蝕ICd，pigmented splne  
れ叩痛椚M7  patches   

3・a Tergite VwithoutweJl・dc蝕1ed＄phc patches．Ter威teIIwidlaPairofspinose  
areasin the caudalhalftoo，Whichconsistsof40r51argeandbluntspines・  
SegmentVIlIwith5pairsofnlamentouslaterdhairs（Fig・6・B）・  

月九ね∽8JeCu〃血∫  

・b Te頑teVw血ap血・OrWe山・d¢蝕edsp血epatdle5．TergiteIJw油out5udlSp加e  
groupsinthe caudalhalf・SegnlentVIIlwith4pairsoffuamentouslateral  

4・a TergitesIlIandIVwithoutspinulousareas（Fig．9・B）……‥Rh・tamatertius  
－b TeTgitcsIlIandlV with spinulous areas continuous tothe pigmented spine  

patches  
5・a Sp虫IulousareasontergitesIIlandIVaLeOnthelateralsidesofthespinepatches・  

Abdominalsheathof pupalexuYiae darkcrthanallotherRheotaJげt4rSuS  
SpeCiesdescribedhere（Fig．15－B）  月九一卯仙押血加  

－b Spin11lousareasontergitesIIIandⅣareonthecaudalsideofthespinepatches  

6－a TergiteVIwithpigmentedspinepatches．TergiteVIIwithoutspinulousarcas（Fig  
則h加W叩釧加  

・b TerglteV．widlafewspinesbtltnOtOnWeude蝕Iedpatches，TergjteVIIwith  
largeproximalspinulousateas（Fig．18－B）‥     ：・・Rh・  

7－a CaudolateIalscalesofsegmentVIIIwithasingleteminalspine．Spinesontergtes  
IItoVIallnaIrOWandneedle．1ike，withasmallsubtemlinalhook（Fig．22・B）・  

r加Ⅷ坪血棚  
ーb CaudolateralscalesofsegmentVIIIwithseveralteminalspines，SpinesonterglteS  

ⅠItoVlei血ermuchlonger，OrShorterandstouter  
8・a TerbteIlIandIVwithapairoflon由tudinalrowsofverylongspines（Fig，22－B）  

r r〃椚〃〟〃decわl〃5  

ーb TergitesIItoVIwithapairofpigmentedpatchesofshortspines（Fig．25－B）  
rね∽αロビわγ〟J  
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Tablel．  

StandaIdm¢おurem¢ntSOrWlngYenation  

Percentage to whglength  Species   

Code   
No．  RI R2＋3 R4＋5  Cs M Cl11 Cu2 An  fCllIn－Cu  Species name  

1．湖面卿眠血  
ねmdp〃椚〃  

2． 月毎0ねタワねJ㍊∫  
上の〃α∫eC〟〃血∫  

3． 長月e∂加γね勅∫  
ねmαJe〝血J  

4． 月毎∂ねり′ね〃∫  
ねm叫肌椚触  

5． 月力eoねれγJ8勅J  
抽仰叫血／仙∫  

6． 月力印JαJリ砂皿占  
わ′OJoe那正  

7． 乃り′J椚む∫  
吻乃〃J甲J加〟∫  

8． 乃Jツナ調ノ∫  
一切γ180CrのJuS  

9． 乃Jリねm∫  
l‘かJH〃J【）J柑J  

lO． 7bタワ佃胤∫  
ねmαdec血〟∫   
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T8ble2．（continued）  
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Table 3．  

Comparisonofpupalchaetotaxy  

Species  O
 
R
 
 

T
 
 

VIll  CL  IX  

1．〟如叩鍬加“卯叩血那  
2．只力eoねJツナαrm∫ね椚αJec〃〝血∫  

3．尺力eoねり′ね′m∫J耶αJer血∫  

4．欠如0ね／ツ山肌肌‖甜m叩眈針山  

5．月んeoねJ町加Ⅶ＝加Ⅷ押ぬ触  

6．月んeoね／ツ招mJ砂OrOe〃頭  

7．7bり′J肝∫〟∫fα椚α∫（pJか王〟∫  

ホ、Jこ叩l・佃爪JJJ〃JJId（－（、JのてJ∫  

11．rb′研一α澗J∫r〟m〃〟〝decかl打J  

13．肋和Je〃d吻e∫帥JJe〝i  

15．凡・如血肌用購殖血血  
16．劫功欺軌㈹朋庇m靴触  
18．」ね初犯即冊川服油血椚眠  

19．Cわわ〃♂椚〟∫た舷〃血  

20．の血川〝甑りⅦ面血琉如  
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LLLLL   3  L＋30L  

LLLLL I s ＋25－28L  
LLLL  I s ＋14－17L  

LLLL  I s ＋17．21L  

LLLL  I s ＋17・20L  

LLLL  l  ＄ 十15－26L  

LLL  l o 十1（iL  

LLLLL   5  LL十30－34L  

LLLLL   6  LL＋38－42L  

LLLl⊥  3・4  30・42L  

LLLL l・4  s 十18－23L  

LLLL  1  38・41L  

LLLL   2－3  29－41L  

LLLLL l－2  （i3－90L  

LLLLL lt3  7ユー1（X）L  

TRO ：numberofbranchesofthoracicresplratOryOrganS；n司IumerOuS．  
IItoIX：numberandchracteroflateralhairsonabdominalsegmentsIItoIX；S：dtortarldsimplehair；L：longnlamentoushaiL．  
CL   ：numberofterminalspinesofcaudolateralscalesofsegmentVIll．   



EXPLANATION OF FIGURES  

（1）〟fcJ叩∫eC加一肌呼血〟J，印．mO▼．   

Phtel・Adult A・1ateralaspect ofthorax，male・J）・do，female・C．wing，male・  
D．wing，female．EhindtarsusV，male．F．tipofflOnttibia，male・G．tipofmiddletibia，  
male・F［・tipofhindtibia，male・Ⅰ・middletarsusI，Eemale・J・CerCuS，female．K．sper・  
matheca．L．tipoff－Onttibia，female．M．tipofmiddletibia，female．N．tipofhindtibia，  
托male．   

P18tC2．Male hypopy由tm．A．dorsalaspect．II．ventralaspect．C．aJlalpoiAt．  
J）．appendagcs2and2・a，dorsal・E．do，Ventral．F．appendagel，dorsal．G．do，Ventral．   

Phte3．Pup8．A・thoracicrespiratoryorgan．B・abdominalter9tesI・VII．C．spines  
mdsp血山esonte噛tes（王l・C，王Ⅰ・d，ⅠⅠⅠ・C，Ⅳ－a，Ⅴ・a）．D．caudolateralscaleof駈gmentVIII．  

E．segmentⅥⅠIandIX，dors山，d由thalr．   

（2）月加0ね町ね帽〟JJ‘mがe甜〝血∫，印．m肌   

Plate4．＾dult．A．wing．B．thorax，lateral．C．female palp．D．female antenna．  
E．maleantenna（halrSremOVed）．F．tlpOffronttibia，male．G．tipofhindtibia，male．  
札spema仇¢Ca．Ⅰ．良malecercus．   

Plate5．Male hypopyglum．A．dorsalview．B．Yentralview．C．analpoint．  
D．appendagel．E．appendages2aLLd2－a．   

P18te6．Pupa．A．thoracic respiratory organ．B．abdominaltergites．C．spinesand  
Spinulesonter由tes（Il－a，1Ⅰ－C，II－d，1II，a，1V－a）．D．caudolateralscaleofsegmentVIII．  
E．細山se卯1ent，餌Il伊hallSremOVed．   

（3）創㈲加卯椚那加地価血，Sp．mOV．   

Phte7．Male．A．antennaOlairsremoved）．B．head，frontalYiew．C．tipoffront  
tibia・D・tipofmiddletibia．E．tipofhindtibia．F．thorax，1ateral．G．wing．   

Plate8．Male hypopy由um．．A．dorsalview．B．ventralview．C．gonostylus．  
D・appendagel，dorsal．E．appendagel，Ventral．F．analpoint．G．appendages2and2・a，  
do一組1．H．appendage2・a，Yentrd．   

P18te9・Pupa．A．thoracic respiratory organS．B．abdominalter由tes・C．spineson  
terdtesI）・ⅤⅠ．D．caudolateralscalesofsegmentVIII．E．analsegment．   

（4）朗助叫四隅…m叩酬姉川．nOY．   

PlatelO．Adult．A．wing．tL female，antenna．C．female palp．D．thorax，dorsal  
Yiew，male．E．tlp Offronttibia，female．F．tipofhindtibia，fbmale．G．spemlathecae，  
H．cercus．   

Plate11・MalehypopygIum．A．dorsalvicw，B・analpoint．C．appendages2and2－a，  
dorsalvicw・D．do，Yentralview．E．appendagel．F．gonostylus．G．tipoffronttibia，male・  
H．叫）Oflwdtibia，male．  
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Phte12，Pup・A・thoracic－CSPiratoryorgan・B．abdominalter由tes．C．spinesaJld  
SPinulesonter由tes．．）．ter癖teVIIIandanalsegment．  

（5）朗紛叫川棚J拍m叩血加減＝肋   

Phte13．Adult．A．wing．B・female palp．C．femaleantenna．D．male antenJla．  
E・SPemlathecae・F・femalccercus・G・tipoffronttibia，female・H．tipofmiddletibia，  
fbmale・I・tipofhindtibia，female・   

Phte14．Mde．A．hypopy辞um，dorsalYiew．Zl．analpoint，1ateralview．C．anal  
POint，dorsalYiew・I）・gOnOStylus・E・aPPendagel，dorsalvicw・F・appendages2and2・a，  
dorsalview・G・do，Ventralview・Jl・tipoffronttibia・I．tipofhindtibia．   

馳te 

patches肌dsp血e帥）upSOnte噌tes．D．8山肌danal＄egmentS．   

（‘）尺力のね町ね和一∫砂OrOe那加什okuma騨，1938）   

Phte16・AduIt．A・wing・B・fbmaleanteJlna．C．femalepalp．D．thorax，dorsalview，  
female・E・do，male・F・head，f（Ontalview，female・G・SPemlathecae．H．cercus．Ⅰ．tipof  
fronttibia，female．，．tipofhindtibia，fbmale．   

Phte17・Male・A・tip offronttibia．B．tipofhindtibia．C．hypopygium，dorsd  
view・D・aPPendagel，dorsaJYiew．E．analpoint．F．appendages2and2－a，dorsalYiew．  
G．do，Ⅴモntralview．   

Phte18・PtlP＆・A．thoracicrespiratoryorgan．B．abdominaltergites．C．spinesand  
Spinulesonter由te＄aJldstemites（Il－a，1l－C，II－d，ⅠIl－a，IV・a，IV・V，V－a，Ⅴ・Y，VI・b，VII－a）．  

D・也porcaudolate血scalesorse卯IemtVIII・E・弧dsegment，dors正 巳■   

Phte19・JArVa・A・1abialplateand paLalabialplates・B・1al）mm，ePipharynxand  
premandible・C・antenna・D・mandlble・E・Claws ofanterior pseudopod・F・Clawsof  
posteriorpseudopods・G・baseofanalhairtuft．H・analsegments．   

（7）弘明加M加W昭励皿，叩．mOY．   

PIate20．M81e．A．antennalshaft．B．head，frontalview．C．frontaltubercles．  
D・wing・E・tipoffronttibia．F．tip ofmiddletibia，lateralview．G．do，frontalYiew．  
fT．tipofhindtlbia．T．dlOraX，1ateralview．   

Phte2l．Male hypopygium．A．dorsalview．B．ventralview．C．analpoint．  
D・appenda騨1・E・appendages2amd2・a，dor血扇ew．f．go几0吋1us．   

Phte22・Pupa・A・thoracic re＄Piratory organ・Jl・abdominaltergites．C．spineson  
tei由tes（ⅠIJ），IIJ，IIl－b，Ⅳ・b，V・b）．D．abdominalsegmentsVIlIandIX，dorsal．   

（8）乃町血仙削加Ⅶ打払Ⅷ，Sp・mOV．   

Phte23．Addt．A．wing．Jl．femaleantenna．C．femalepalp．D．thorax，dorsalview，  
male．E．tip of front tibia，female．F．tip ofmiddle tibia，ftmale．G．femalecercus．  
H．spema仙ecae・  
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rbte24．Mde hypopy威Ⅶm．A．do一組1血糊．8．ⅤOmtl出切ew・C．狐d poi血．  
D．appendage2，dorsal・E．gomostylus．F．appenda辞1，dorsal．G．do，Ventral．   

Phte25．Pupa．A．thoracicrespiratoryorganS．B．abdominaltergites．C．spinesand  
5p血1esomteI威tes（ⅠⅠ－a，1Ⅰ・b，1Ⅰヾ，ⅠⅠ・d，ⅠⅠⅠ・a，Ⅳ・a，Ⅴ・a，ⅤⅠ－a）．D・Caudolateralscalesof  

＄e騨IemtVIII．E．肌摘聯Ient，dorsd．   

（，）乃′ツね用‘∫ねJ闇〃0〃叫Sp．mO▼．   

鵬te2‘．M8血．A．antenn山血aれ8．w血g．C．bead．D．也porrronttibia・E・厄por  
h血dtibia．   

Phte27．Malehypopy由m．A．dorsalYiew．B．vcntralYiew．C・analpoint・D・gOnO－  
co裏te，doISalview．E．gono¢0Ⅹite，Vmtrd扇ew．F．append8geSlandl・a，dors血雨¢W・  
G．do，Vent旭日融w．H．appendages2and2－a，dors血Ⅵew．   

（10）花町加悦別物Ⅶ加油甑，叩・nOV・   

Pl8te28．Mde・A・wing・8・head・C・frontaltubercles・D・tippffrontdbia・E・tipof  
h血dtibia．   

Phte29．Malehypopygltum．A．ventralYleW．B・dorsalview・C・gOnOStylus，dorsal  
Yiew．D．analpoint．E．appendage2，dorsal．F．appeJldageslandl・a，dorsalvicw・G・do，  
ventrdview．  

（11）花町ね潤一∫一肌劇′dgc加〟J，叩・n肌   

Plate30．Adult・A・wing・B・thorax，1ateral・C・frontaltubercles，male・J）・do，female・  
E，tipoffronttibia，Lbmale．F・fronttaTSuSI，fbmale・G・femalepalp・H・femaleantenna・  
Ⅰ．spema血ecae」．cercu‡．   

Plate31．Male．A．hypopygium，dorsalview．B．gonostylus，dorsalview・C・tipof  
front tibia．D．tipofhindtibia．E．analpoint．F．appcndages2and2・a，dorsalview・  
G，appendageslandl－a．Ventralview・H．do，dorsalview・   

PLate32．Pupa．A．thoracicrespiratoryorgaJl．B．abdominaltergites・C・SPinegroups  
ontergites（1Ⅰ・C，ⅠⅠ－d，ⅠⅠⅠ・a，IV，a，V・a，VI－a）．D．caudolateralscalesofsegrnentVIII・   

（11）〟fαPJeJ山師タム〆けe乃ざ（t姐wardき，19ユり   

Pl乱te33．Adult．A．wing．B．femalepalp．C．femdeantenna．D・thorax，dorsalview，  
femalc．E．tipoffronttibiaandbascoftarsusl，female．F．tlPOfhindtibia，female・  
G．托malecercus．H．spema仙ecae．   

Phte34．Male，A．tipofmiddletibia．II．analpoint．C．thorax，dorsal・D・tipoffront  
tibia．E．abdominalterdtesⅥlI，1Xandhypopyglum，dorsal．F・gOnOStylus・G・dorsal  
app¢ndage．   

別ate35．mpa・A・也oracicrespiratoIyOrg肌＄・も・ねdominalsegments，lale血Ⅵew・  
C．spinesandspinulesonabdominalterdtes（II・a，II－b，II＜，II－d，I11－a，III－d，IV・d，VII・C，  
VIII・b）．．）．tipo（caudolaterdscalesofsegmentⅥ11．  
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（14）此，如Ie成血椚ねねoe那e，Sp．れ○▼．   

Phte36．Adult．A．wing．B．female antenna．C．tipoffronttibia，male．．）．tipof  
middle tibia，male．E．tipoffronttibia，femalc．F．tipofhindtibia，Eemale．G．sper・  
madleCa．H．托malecercus．   

P18te37・Mdc・＾・abdominalsegmentsⅥIl，IX aJld hypopygLum，dorsalYiew・  
B・analpoint・C・appendagel（dorsalappendage）・J）．appendag蓼2（ventralappcndage）・  
E．hypopydum，YentralYiew．   

（15）助伽押戯加…叫卸血脚ぺ加kum騨，1，38）・   

抑ate3き．A血此．A．wing．乱食male pdp．C．缶mde antemna．D．1庸一da叩eClor  
thorax，female．E．tip offront tibia，female．F．tipofmiddle tibia，female．G．sper・  
ma血eca．H．c即CuS．   

Plate39・Male．A．ter由tes VIII，IX and hypopyglum，dorsal．B・hypopy由um，  
Yentral．C．andpomt．わ．Ⅴ紺t∫dappendage．E．dor5dappend呼．F．tipof舟仰tdbia，  
dorsalYiew．G．do，1ateraiview．Jl．tipofmiddletibia．   

Plate40・Pup8．A．thoracicrespiratoryorgans．B．abdominalsegments，lateralview・  
C．spinesandspinulesonabdominalsegments（I－V：SPinulesonstemite［．II・a：Oralspinose  
且代aOnte∫辞teり．11－b‥Centra】叩j刀0光a∫ea，te一癖teII，Or且】part．IIィニC班tr且1甲山05e且rea，  

ter由teII，Caudalpart．II－d：Caudalrowofrecurvedspines．1II・a：Oralspinosearca，ter由te  
IIl．III－d：Caudalrowofrecurvedspines，tergitelIl．Ill－V：SplnOSe areaOfstemiteIlI・  
lV・C：Centralspinosearea，Caudalpart，ter由telV．ⅠⅤ－V：Centralspinosearea，StemiteIV・  
lV・W：Whirl－1ikespinoseareaincaudolateralcomerofstemiteIV．VI－a：Oralspinosearea  
On tergite VI．ⅤIIl－a：Oralspinulous area on tergite VI11）．D．caudolateralscalesof  
呵卯1entVIIl．   

（1‘）Aゆpedぬmd甜ねw〃e那e，Sp．mOV．   

Phte41．＾dult．A．wing．B．female palp．C．femaleantenna．D．head，male，frontal  
view，E．tip offront tibia，female．F．tip ofmiddle tibia，femalc．G．spemlatheca．  
H．托malecelCuS．   

門8Ie42．Adu此．A・8th ter由te，m由e，dor5止8．mdebypopygium，dor血．C．tipof  
fronttibia，malc．D．tipofmiddletibia，male．E．gonostylus，Yentralview．F．analpoint．  
G．dorsalappendage．H．ventralappendage．T．middletarsusV，female．   

Plate43．Pupa．A．thoracicrespiratoryorgans・tI．abdominalsegments，lateralview，  
C．5pjne5and叩jmlesonabdo∫血d錐伊Ie力士5印・a，ⅠⅠ・b，Jlぜ，Ild，Ⅲ・a，Ⅲ－b，川d，Ⅳ・W，  

VII－a，VI）－V，VIlI－V）．D．caudolateralscalesofsegmerLtVIII，   

（17）此，如e劇山肌庸瑚卯サロe〃Jg，Sp・mOV・   

Plate44．Adult．A．wing．B．1ateralaspectofthorax，male．C．do，female．D．tipof  
fronttibia，male．E．do，female，F．tipofmiddletibia，fbmale．G．spefmathecac、H．female  
CelCuS．   

Phte45．Malehypopyglum．A．abdominaltergitesVIII，IXandhypopy如m，dorsal  

5（；   



扇ew．8．amalpoint．C．dorsalappen血鉾・D・Yent一山appen血辞・E・gOnO吋1us・   

（1さ）凡廟四郎加＝肌戒血淵Ⅷ（Sa見．1979）   

Phte46．Adult．A．wing．B．femaleantcnJla・C．femalepalp・D・dorsalviewofthorax，  
maie．E．do，female．F．tipoffronttibia，female・G．femalecercus・H・SPCrmathecae・   

Phtc47．Mde．A．tip offronttibia．B．tipofmiddle tibia・C・3bdominalter由tcs  
VIII，IX and hypopyかm，dorsalYleW．D．aJlalpoint．E・gOnOStylus，YentralYicw・  
F．Yentralappcndagp・G・dorsalappendage，dorsalview・Jl・do，Yentralview・   

馳te48．hp臥A・thoracic respiratoけ 0－g弧S・8・dorsal血Ⅳ Of abdomi血  
紀卯ent5．C．spinesmdspinulesonabdomhalse卯entS（lI・a，mb，Il・C，Il－d，ⅠⅠⅠ・a，1ⅠⅠ・b，  
1II｛，Ill・d，Ⅳ・W，VII－a）．I）．caudolateralscalesofsegmentVlII・   

P払te49．bⅣ乱A．1abid plate餌d p8一山bi由plates・駄mandible・C－m跳山a・  
D．1abrum，premandlbleandepipharynx・E・antenna・F・Clawsonanteriorpseudopod・  
G．bascofanalhairtuft．H．clawsonposteriorpseudopod．［．analsegments・  
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Plate2・MicropsectrataTnaPrtTnLLS，SP・nOV・Malehypopyglum・  
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Plate3・MicropsectratamapnTnuS，5P・nOV・Pupa・  
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Plate4．Rんeo加γね朽“5加Ⅶ5eC肌d叫Sp・nOV・Adult・  

61   



Plate5・RheotaTlytarSLLStaTnaSeCundws，8P・nOV・Malehypopyglum・  
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Plateふ．R九eo加γねr5比βねmα5e相打血5，Sp・n研∴餌pa・  
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Plate7・R九eo加γねr5払5ねmα毎「血5，Sp・nOV・Male・  
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Plate8・RheotanytarsLLStaTnatertiLLS・8P・nOV・Malehypopyglum・  
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Plate9・月んeoね叫αr5“gねmα如血，Sp．nOV．mp礼  
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Plate10．RheotanytarsustaTnaqLLartuS，Sp・nOV・Adult・  
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Platell・RheolanytaTSLLStaTnaqLWttLS，BP・nOV・Malehypopyglum・  
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Plate12・R加0ね町ね和也5ねm叫“α血5，Sp・nOV・Pupa・  
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Plate13・R九eo加γねr5址5ねm8q“血“ざ，8p・n肌Adult・  
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Plate14・Rんeoねmγ如s払5ねm叩血れほ，Sp・nOV・Male・  
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Plate15，R九eo加lγね柑沈5亡αmα9山花餌5，Sp・nOV・mpa・  
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Plate16・RheotanytarsushyoEoensis（Tokunaga，1938）Adult・  
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Plate17・Rんeoね叫αr5uぶんγ0加几gi5（Tokunaga，1938）Male．  
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Plate18．RheoEaTlyEarstLShyotoensis（Tokunaga，1938）Pupa・  
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B  

Plate19・RheotanytarsushyotoeTLSis（Tokunaga，1938）LarVa．  
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Plat¢20．rα叫αrβ比5fα椚α5ef，鉦mug，Sp．nOV・M血  
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Plate21・TbnytarsLLStamaSePtlTnLLS，SPtnOV・Malehypopyglum・  
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Plate22・m叫drざ址5亡αmα呼flm払5，Sp．nOV．mp乱  
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Plate23・TbTVtarSuStaTnaOCEavLLS，SP・nOV・AdtJlt・  
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Plate24・nnytarSuStamaOCtaVLLS，SP・nOV・Malehypopyglum・  
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Plate25・rα町hrざ“gねmαOC加u5，8p・nOV・mpa・  
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Plate26．7bnylarsLLStaTnanOT”S，Sp・nOV・Male，  
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Plate27・7bnylaTSuStamanOnZLS，SP・nOV・Malehypopyglum・  
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Plate28．凡打γねr5払5ねm旧decimu5，Sp．nOY．Male・  

85   



Plate29．Ta町tarSuStaTnadecimLLS，SP・nOV・Malehypopyglum・  
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Plate30・TaT7ytarSLLSlamatLndecimLLS，Sp・nOV・Adult・  
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Plate31・rα町ね「ざはぎねmα“托decim叫Sp・nOV・Male・  
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Plate32・rα町ねrg“∫‡αmα比几decim那，Sp・nOV・mpa・  
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Plate33・Microtend中esbritteni（Edwards，1929）Adult．  
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plate34．〃icro量e几dわes♭高批ni（Edwa－ds，1929）Mde・  
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Plate35・〃icro加d中e5む〟〃e几りEdwards，1929）mpa．  

9：   



B   

Plat寧36．Po如）edilLmtahaoense，SP．nOV．Adult・  
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Plate37．fわ如，ed肋mね如oe耶e，Sp・nOV・Mde・  
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Plate38・PoわPediluTnZLn陶sciLLm（Tokunaga，1938）Adult・  
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Plate39・PoJγPed血m“几陶5血m（Tokumaga，1938）Male・  
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Plate40．Poりped血mはn殖g血m（Tokunaga，1938）餌pa・  
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Plate41・PobpedilLmaSahawaense，SP．nOV．Adult．  
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Plate42．Pob′PediluTnaSahawaense，Sp，nOV・Adult・  
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Plate姐粘らpediJ払mα5α如Ⅷαe几5e，5p．nOV．mpa．  
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Plate44．PoりpediluTntamagOryOenSe，SP・nOV・Adult・  
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Plate45・Po加，edilzLTntaTnagOTyOenSe，SP・nOV．Malehypopyglum・  
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Plate46．PobpedilzLTT”reShinoense（Sasa，1979）Adult・  
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Plate47．fb如・ed血m払reg九玩oe耶e（Sasa，1979）Male・  
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Plate48・Poわped血m址re5九山oe恥e（Sa飽，1979）mpa・  
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Pl如那＝叫脚班毎…reg九血oe耶e（Sa飽，1979）LaⅣa．  
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多摩川に発生するユスリカの研究  

第2報 その一支流に見出されたChironominae  

亜料の20種について  

佐 々  学1  

本稿には第1報にあげたユスリカ各種のうち，Chil・onOrninae亜科の20種について記載を  

行ったものである。このうち，（12）rα嘲αγ5混ざ 0少αmれ（19）Cん汗0乃OmWg んよie乃5よぎ，  

（20）Cんiγ0乃Om〃ざブ05んimα′5W上 の3種についてはすでに Sasa（1968．1969）の前報に  

幼虫，サナギ，成虫の形態を詳述した。また（18）PoJ叩edfJ鮎mぴγeβゐi氾Oe乃5e は前報で  

は含1，♀1，サナギ2，幼虫2の材料しかをかったため，今回それらが多数とれたにあた  

って再記載を行った。   

これら20種のうち，日本以外に見出された種はわずかに（13）肌cro亡e搾dipe5 ムγJf慮印J  

l種だけである。しかしそれもヨーロッパから報告されている記載とほぼ一致するからそう  

同定したもので，さらにくわしく比較が行いうれば別種とをる可能性も大きい。このように  

日本の河川にすむユスリカ類がヨーロッパ，アメリカ，オーストラリア，アフリカ等とほと  

んど共通種がないことは注目に価する。   

また，従来日本の河川に発生するユスリカ類について系統的に，かつ本格的な分類学の見  

地から調査を行った報告はほとんどをかった。徳永稚明（1938，1939，1940，1965）がその  

膨大な日本産ユスリカ類の研究のなかにいくつか河川に産するユスリカ類を記録しているが，  

そのうちChironominaeに属するもので多摩川に見出されたのは（19）Cん．ん言古印5‡5と  

（6）月んe8加γhr5Vざ わ0加れ5f5 の2種にすぎなかった．そこで，この20種のうち15種  

を新種として命名せぎるをえなかったのば∴驚くべきことであった。   

さきに述べたように，これら各種の分布は下水の混入度と密接な相関があり，ユスリカ類  

を水質汚染の指標生物に利用しうる可能性が大きい。長崎県の嬉野温泉町の下水からとれた  

種類と南浅川が八王寺市内を流れる最も汚染度の高い部分にとれた種類とが同一の（18）P．  

ぴγeぎんf乃Oenge であったことは，今後調査が進めば日本中に共通種が見出され，汚染度別の  

類型ができる可能性を暗示している。なお，従来は幼虫で属のていどまで判定する試みがな  

されているが，同じ属であっても汚染度に応じて種の分布が異なっていることが別働血町一  

加ぶ以ぶ，rα叫dr5混5，PoJ押ediJ以m，Cγfcロf叩混ざ をどの各属で示されているから，成虫の  

雄を用いた厳密を分類学の手法が重要なことは明らかである。  

1．国立公害研究所 〒305茨城県筑波郡谷田部町小野川16番2  
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