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Insectsaccountforhalfofallrecordedspecies.They
arethemostdiversifiedcreaturesatpresentontheearth
intermsofthelargenumberofspecies.Akeyfactor
causingthisdiversityisassumedtobetheacquisitionof
wings,asmorethan９９percentofinsectsareofthewing-
acquiredtypeorthePterygota.
Theoriginofinsectwingsremainsuncertain,

althoughtherehavebeenvariousargumentsforthe
originofwings.Aboveall,thebestsupportedhypothesis
isthe‘gilltheory‘(e.g.,Kukalová-Peck,１９７８;Averofand
Cohen,１９９７)thatwingsareseriallyhomologoustogills
(trachealgillsastherespiratoryorganinwater).This
hypothesisismerelyaguessbasedonpalaeontological
studies.Obviouslythestudiesusinglivinginsectsmust
playaveryimportantroleinresolvingtheoriginof
wings.
Asonewaytoverifythishypothesis,primitive

Pterygota(Ephemeroptera,OdonataandPlecoptera)are
verysignificantgroupswhichretainmanyancestral
characteristics,includingprimitivewingstructures.
Therefore,researchonthewingmorphogenesisinthese
insects is desirable.Actually,Ephemeroptera and
Plecoptera have segmentalgills which are very
importantcharacteristics,andthegillshavebeenstudied
anddiscussed,broadlyinrelationtothesubjectofwing
development(e.g.,Kukalová-Peck,１９７８,１９９１;Marden
andThomas,２００３).Ontheotherhand,itwasnotnoted
withrespecttomorphogenesisinthediscussionofwing
originthatOdonatadonothavesegmentalgillsontheir
abdominalsegment,despiteafactbeingworthyof

remarkwhenconsideringtheothertaxa.
However,intwoodonatoidfamiliesEuphaeidaeand

Polythoridae,thesegmental‘gill-like‘protrusivestruc-
turesareclearlyrecognizedonlarvalabdomen.Ina
euphaeiddamselfly,EpallagefatimeCharp,Norling
(１９８２)hasalsoconfirmedthemorphologyandthe
functionoftheirgill-likestrucutures.InJapan,two
euphaeiddamselfliesEuphaeayayeyamanaOgumaand
BayaderabrevicaudaishigakianaAsahinaaredistributed
astheendemicspeciestoYaeyamaislands(Ishigakiand
Iriomoteislands,OkinawaPrefecture).Wenoticedgill-
likestructuresoftheeuphaeidlarvaeandhavestarted
acomparative embryologicalstudy using Euphaea
yayeyamanaasmaterials.
Asforthekeycharacteristic‘gill-likeabdominal

protrusivestructures‘,werevealedthatfourpairs(from
the４thtothe７thabdominalprojection)areformedin
embryogenesis,andtheotherpairs(the２nd,３rdand８th
abdominalprojections)areformedintheearlystagesof
postembryogenesis.Inthefuture,wewillobservethe
morphogenesisindetail,andverifytheserialhomology
oftheappendagesortherelatedappendagestructures.
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