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Abstract: A new idea concerning the origin of flight is presented. Contrary to the
currently prevailing glider or cursor models this hypothesis is based on the idea thar tlight
has evolved in Archaeopteryx or in its immediate precursors as well as in rhamphor-
hynchoids because they were specialized in diving and hunting fish. Underwater flying led
to basically similar forms due to convergence in Archaeopteryx, rhamphorhynchoids, and
also in some rays.

Zusammenfassung: Fin neues Modell zur Entstehung der Flugfihigkeit wird vorgestellt.
Im Gegensatz zu den bisher vertretenen Hypothesen, daft sich die Flugfihigkeit tiber
den Gleitflug bei Baumbewohnern oder bei Bodenliufern entwickelte, basiert diese Vor-
stellung darauf, dall Archacopteryx bzw. ithre Vorliufer ebenso wie die Rhamphor-
hynchoideen die Flugfahigkeit entwickelten, weil sie sich auf die Unterwasserjagd auf
Fische spezialisiert hatten. Das Fliegen unter Wasser fihrte infolge von Konvergenz bei
Archaeopteryx, den Rhamphorhynehoideen und auch bei manchen Rochen zu ihnlichen

Formen.

Introduction

In 1984, a conference was held in Eichstitt, Bavaria, which dealt ex-
clusively with Archaeopteryx, the oldest known bird-like creature. Most
participants of this conference agreed that Archaeopreryx was a true bird
(HecHT et al. 1985). An important topic of this conference was the problem of
the evolution of flight, which was controversially discussed. Essentially, two
views are adopted. One group of researchers pleads for an arboreal origin of
avian flight via a gliding stage. Other workers have expressed the opinion that
bird flight evolved in an agile bipedal ground-dweller which used its flapping
wings more and more during running until it could eventually take off. None
of these suppositions is beyond doubt. Therefore, controversies persist
(Craric 1985). Since all of the assumptions concerning the evolution of flight
presented so far exhibit considerable plausibility problems, presumably none
of them comes close enough to the reality to preclude further efforts to find a
more convincing explanation.
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In this paper a new hypothesis is presented, in which the former diffi-
culties of the transition to airborne flight and the lack of 4 comprehensible
explanation for the evolution of the wing stroke do not occur. Yer, the
described solution of the problem is not self-evident and hardly deteerable
without some knowledge in flight physics. Furthermore, for supporting the
new model, apart from Archaecopteryx the pterosaurs also must be taken into
consideration, because the occurrence of different forms in this group
provides important indications of the evolutionary process. First, the arboreal
and cursorial models are submitted to a critical examination.

Arguments against the arboreal hypothesis

Although the arboreal origin of avian flight is presemtly favoured
(CH1APPE 1995} and also by the majority of the authors of the Archaeopteryx-
conference who are engaged in the flight problem, ¢. g Bock {1985), U.
Norpsere (1983), Perers (1983}, PeTers & GurMann (1985), Rayner (1983),
it is rather difficult to imagine the origin of fhight in this manner.

There are twa types of gliding, namely parachuting and real gliding which
is accompanied by the generation of lift. Parachuting is relatively casy. It
represents a balance of weight and aerodynamic drag. It is not a real flight
but a retarded descent which is effective because of the occurring high drag
cocfficients and hence the relatively low rates of descent.

The equation of mation for the steady parachuting glide is:

W=D with ¢, = drag coefficient, v = true airspeed,
=¢, YA Fp P vif2 W = weight, D = drag, p = air density,
A = wing area, p 7 v/2 = dynamic pressure

Figure 1 shaws the forces that act during parachuting, The values for angle
of attack and glide angle are 90° and -90° respectively. They can slightly be
diminished if the glide path has a horizontal compenent. This condition 15
achieved when the air siream washing apainse the wing area leaves it at the
trailing edge only, thereby causing a forward motion as a reaction. Yet, this
leads to a decrease in drag along the glide path and to an increase of speed.
‘The only possibility to return to the inital speed consists in stopping the air
diversion at the trailing edge and to achieve the maximum drag coefficient
shortly before arriving on the ground.

In Archaeopteryx the rate of descent would still be not less than

v, = VWA 7 ¢, ® p/2)

=4FYWHA ¢yl = %13 m/is, with ¢ = 1.0, p/2 = I/16 kg s¥'m’,

W =250 gr, A = 479 cm?® (YaLDEN 1985)

Such a rate of descent, corresponding to a free fall from a height of 4.2 m,
would hardly be acceptable to a bird with delicate bones. Since a substantial
reduction in touch-down speed cannot be achieved, the evolution of para-
















































