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ON THE SKIMMING HYPOTHESIS 
OF INSECT FLIGHT ORIGIN 

(talk) 

Alexander P. Rasnitsyn 

Skimming hypothesis of the insect flight origin (MARDEN & KRAMER 
1994, MARDEN 1995) gains growing popularity (RUFFIEUX et al. , 1998, 
SHCHERBAKOY 1999, WOOTTON & KUKALOYA-PECK 2000) . It suggests 
that the insect flight was preceded by, and developed directly from, the stage 
of skimming locomotion. The latter implies that the immediate pterygote 
ancestor (i) gained support from the water surface film due to hydrophobic 
properties of their legs (like in gerrid bugs); (ii) its locomotion was resulted 
from the aerodynamically efficient movements of wing precursors (like in 
some extant short-winged stone- and mayflies) ; (iii) wing precursors were 
limb appendages (e.g. , epipodite) inherited movable from an aquatic 
ancestor (SHCHERBAKOY 1999 admits that epipodite might be incorporated 
temporarily into pterothoracic paranotum to be later re-mobilized upon 
necessity of skimming locomotion). 

Skimming locomotion hardly originated in direct transition from 
subaquatic to epiaquatic environments: an intermediate stage of epigeal 
existence (with support from solid, even if wet, matter above the water level) 
should be inferred. Otherwise the ancestor was not able to break the water 
surface film, nor to acquire hydrophobic integument. Direct transition 
through the surface film occurs now in advanced amphibiotic insects with 
hydrophobic adult eclosing afloat from a hydrophilic immature: this is most 
probably a secondary adaptation. So skimming should start from a shore, but 
the reason for a wingless pre-pterygote ancestor to enter water surface film is 
problematic. It would find little attraction there, if any. Extant surface 
dwellers live mostly on the flying insects e ither fallen onto water surface or 
emerging afloat from aquatic immature: nothing of these existed before 
pterygotes diversified themselves. Plant fragments floated on the water 
surface could hardly provide pre-pterygots with any food better or easier 
available than shore (or floating algal mats which were land equivalent for 
small creatures) could do. So the only food related reason why pro­
Pterygotes might move to on-film way of life were probably macrophytes 
emerging through water. Travelling between plants by water surface is 
beneficial, but water-striding is well enough and skimming unnecessary 

there. 
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Shcherbakov (1999) relates ongm of the skimming locomotion to 
upstream migration of adult ephemeral pro-pterygotes in running water to 
compensate downstream drift of immature. This resolves the food problem 
but adds others. To compensate downstream drift an insect should travel 
kilometers, a hard task for a short-lived glider using primitive pro-wings. 
Ephemeral hypothesis per se has no paleontological support: even mayflies 
were mandibulate in Paleozoic. 

Surface film was a dangerous habitat threatened by wind, by 
chelicerates abundant in Paleozoic, and by underwater predators. To live 
there and particularly to execute dispersal and courtship (Shcherbakov 
1999), the thrust generating machinery must be efficient. This is unlikely 
because apterygotes have already paranota, so the winged insects should 
have their pro-wings as secondarily re-mobilized from paranota and so 
starting thei r propul satory fu nction from zero. 

It might be instructive that man-made air-driven boats, like extant 
insect skimmers, have thrust machinery once designed for real flight and 
on ly secondary modified for gliding on water. 
MARDEN J.H. 1995. Flying lessons from a flightless insect. Natural History 

104 (2): 4-8 . 
MARDEN J.H. & KRAMER, M.G. 1994. Surface-skimming stoneflies: a 

possible intermediate stage in insect flight evolution. Science 266: 
427-430. 

RUFF!EUX, L. , ELOUARD, J .-M. & SARTORI, M . 1998. Flightlessness in 
mayflies and its relevance to hypotheses on the origin of insect flight. 
Proc. R. Soc. Land. B 265: 2135-2140. 

SHCHE~BAKOV, D.E . 1999. Controversions over the insect origin revisited . 
Proceedings of the First Palaeoentomological Conference Moscow 
1998. Bratislava, AMBA projects: 141-148. 

WOOTTON, R.J., and KUKALOVA-PECK, J. 2000. Flight adaptations m 
Palaeozoic Palaeoptera (Insecta). Biol. Rev. 75 : 129-167. 

******* 

57 

ng titles: 

e Analysis 

·i 
'i. Le1ters 

titute of Mathematics 
".:hemistry 
rnl Physics 
'1emistry 

:orrelation 
'Jevelopment 
·allography 

anics· 

: in1erperiodica@ebsoo.oom 

:es 

mission 
oftware 

!mistry 
Chemistry 
m Chemistry 
1tal Biology 

~istry 
emistry 

logy 
rive Testing 
emistry 
ology 

* 
Physics* 
1mica / Engineering 

ns, the institutes, 
l lnterperiodica" 

3300 AH Dordrecht, 

ant Services, Suite 1 N01, ---·--------------------•••••••••-•••••l!!!l",,..704, E-mail: subs@aip.org 

International Academic Publ1sh1ng Company "Nauka / lnterpenod1ca" (MAIK "Nauka / lnterpenod1ca") 
Profsoyuznaya ul 90 Moscow. 117997. Russia Phone 7 (095) 336·1600 Fax 7 (095) 336-0666. 

E-mail comp mg# ma1k ru . http ''WWW ma1k ru 



Second International Congress on Palaeontomology 

FOSSIL INSECTS 

5 - 9 September, 2001 
Krakow, Poland 

ABSTRACTS VOLUME 

Edited by 
Ewa Krzeminska and Wieslaw Ki·zeminski 

Institute of Systematics and Evolution of Animals 
Polish Academy of Sciences 

UI. Stawkowska 17, 3 1-01 6 Krakow, Pol and 

Krakow 2001 


