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Morphological background of
flight and flightlessness

m Adaptations towards different modes of locomotion
m Flightlessness in Holometabola evolutionary history

m Different roles of thoracic muscles for movement

Lepidoptera Hymenoptera

Coleopetera #== " Diptera
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Methods: y-Computer Tomography
(u-CT) & 3D-Reconstruction

3D-Reconstruction
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Finished: Lepidopteran evolutionary
implication from thorax

Neuroptera

Trichoptera
— Eriocrania

Lepidoptera

I_E Micropterix
2 — Agathiphaga

Hepialus
Incurvaria

3
Coelolepida

— Opostegoidinae

4
Heteroneura

11

— Tischeria
— Dahlica

— Psychinae

Ditrysia s

p
Anacampsinae

— Aphomia

— Pyralini

Cydia
Crambinae

Plutella

Archipini

Adscita

Callizygaeninae
Pterodecta

Brachodes

Synemon
Pennisetia
Sesia

 — Limacodinae
Cossus

Dyspessa
Phragmataecia
2= Zeuzera

Platyptili

Archiearis
[~ Geometrini

|_C5co ulini
Trichopterygini

Acropteris

Bistonini
— Plusiinae

|_C Saturniidae
2 ' Endromis
Sphingini

Arctiini
Hadeninae

=1

Heliothinae
Hesperiinae
Pyrginae
Papilio
Parnassius
Dismorphiinae
Pieris
Theclinae
Satyrinae
Libythea
Charaxinae

Nymphalis
Argynnini
Riodinidae
Danaus

| outgroup

Eriocraniidae
Micropterigidae
Agathiphagidae
Hepialidae
Incurvariidae
Opostegidae
Tischeriidae

| Psychidae

Choreutidae
Gelechiidae

| Pyralidae

“Tortricidae”
Crambidae
Plutellidae
“Tortricidae”

| “Zygaenidae”

Callidulidae
Brachodidae
Castniidae

| Sesiidae
Limacodidae

Cossidae

Pterophoridae

"Geometridae”

Uraniidae
“Geometridae”
"Noctuidae”

| “Noctuidae”
| “Hesperiidae”
| “Papilionidae”

| Pieridae

Lycaenidae
“Nymphalidae”

Riodinidae
“Nymphalidae”

eapioisas

ETENGIE

eaploucidey

m With 59 terminals,
referringto 111
lepidopteran taxa

m 160 muscular and
skeletal characters

m Lepidoptera
Coelolepida
Heteroneura
Ditrysia

m Papilionoidea
Sesioidea
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Finished: Unfolding-wing mechanism

m Ephemeroptera, Odonata
and Lepidoptera
(Papilionoidea,
Bombyboidea and
Geometridae)

Homologous musculature
and sclerites, different
ata N shape and arrangement.

Non-foldable wing base
may be apomorphies for
respective groups;
foldable wing is
groudplan for Pterygota.



Current: Independent female wing
reduction in Geometridae

Paleocene Eocene Oligacene Miocene Pliocene
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Wahlberg, et al. 2010



Next: thoracic 3D-reconstruction of
Orectochilus villosus (Gyrinidae)

ww g

m 9 metathoracic
muscles versus
“primitive” 36.

m Still able to fly

m Exploration for
muscle function



Impact on My Career

m Thinking independently and logically

m Good chance to learn newest ideas and techniques among
European countries

m New foreign language — German

m Another angle of view to think about my country

m If you want to do it, just do it.
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