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Anmerkungen mit weiteren Belegen und Zitaten

1 ,Das Staunenswerte der Schwungfederkonstrukisteht ja darin, dal sie sich wie eine

geschlossene Tragflache verhalt, obwohl sie sémufgergliedert ist, wobei die wechselseitigen
VerschluBmechanismen der Federteile garantieréedantuelle Einrisse schnell zu reparieren
sind und damit die Geschlossenheit der Flache wieelgestellt wird“ (Peters 1994, 404). — Zur
geringen Luftdurchlassigkeit: Nachtigall (1985, .38)

2 ,The complexity of the feather does not stopeh#rough. The sliding joint made by the hooked
and ridged barbules needs lubricating oil. Oncebtres of a feather have been separated, it is
difficult for them to come back together. But thenr of the feather has been given a solution to
this problem. The bird spends much of its time piegg—methodically combing, smoothing,
cleaning, and lubricating its feathers. The bircrees a special preening oil from a gland at the
base of its spine. Without this special oil, thelbiwould be useless in flight”
(http://espanol.apologeticspress.org/articles/2610)

,Birds groom and repair their feathers reguladgsuse it is vital to maintaining efficient
aerodynamic surfaces" (Lingham-Soliar & Murugan 201).
Vgl. auch http://www.birds-online.de/verhalten/geferpflege.htm

.Federn missen standig gereinigt und gepflegtare damit sie in gutem Zustand bleiben. Viele
Vdgel baden regelmaRig in frischem Wasser, Arteckiner Lebensrdume nehmen Sand- oder
Staubader. Haufig — besonders nach dem Badengt piteVogel seine Federn, arrangiert sie
korrekt und fettet sie mit 6ligem Sekret aus derzBlidriise nahe der Schwanzbasis ein. Manche
Vdgel, die keine Blrzeldrise besitzen, wie Reihg Bapageien, pflegen ihr Gefieder mit
speziellen Federn, der Puderdunen, die zu feinanbSterfallen, der wie Talk wirkt” (Kamphuis
2008, 29). ,Die meiste Zeit nimmt die Pflege derzeinen Federn in Anspruch. Sie werden durch
den Schnabel gezogen, vorsichtig beknabbert unat@s# mit Sekreten der Blrzeldriise eingedlt.
Dadurch wird die Federstruktur geordnet und widaggestellt, anhaftender Schmutz und
Parasiten werden entfernt und durch das Ol wirtitmiar das Gefieder wasserdicht, sondern die
Einzelfeder wird geschmeidig, bakterizid und fuidjiz.. Bei der Pflege der Einzelfeder mit dem
Schnabel wird die Feinstruktur geordnet* (Bosséa®.

»1he flight feathers of birds must possess antbeg most important characteristics two almost
paradoxical qualities—they must first, be compasfeeiktremely light materials and second, be
strong enough to withstand the immense aerodynkads experienced during flight (Lingham-
Soliar & Murugan 2013, 1).

.Feathers must be designed to give the birdjiftausing the air on the top surface to floweast
than the air on the bottom surface (a situationmknas the Bernoulli Effect). Flight feathers (often
called contour feathers) accomplish lift with timeadler vane on the leading edge in direct contact
with the air during flight* (http://espanol.apoldgsspress.org/articles/2610).



6 ,A complex pattern of feather muscles conndutscalami of neighboring feathers” (Bock 2000,
479).

7 .Now the curious thing about follicles is thatie they produce an enormous variety of feathers,
they are extremely conservative. You can look lgbdicles for all kinds of feathers, anywhere on
the body, in various kinds of birds, and the fédigcare virtually identical except in size, andha
case of filoplumes, they do not have muscles” (Msaie et al. 2000, 705).

8 ,feedback mechanism through an intricate nervat®ork with sensory receptors and motoric
innervation.” Sie schreiben: ,For the integumenbégoable to react appropriately to the ever-
changing and unpredictable air currents durindnflig feedback mechanism through an intricate
nervous network with sensory receptors and motorervation is necessary” (Homberger & De
Silva 2000, 563). Und: ,Various experiments (...) g&sf that the movements of contour feathers
create the stimuli that are received and transdhliiethe various receptors and filiform feathers,
and collected and processed in the spinal corccarebellum” (Homberger & De Silva 2000, 564).

9 ,Feathers are hollow, widely spaced from eatieioand usually arranged in distinct ‘tracts’, but
not long ‘crests™ (Martin 2008, 46).

10 ,Zwei Arten von Muskeln sind fir die Bewegurgy dFedern notwendig. Erstens willkiirlich
beherrschte Hautmuskeln: Gesichts- und Kehlganghakeln, am Hals und in der Nackengegend
der M. sphincter colli und am Rumpfe ausgedehntskdlbezirke, die zur Bewegung der
Federfluren* dienen. Auch die Spanner der Flugh&lieeSpreizmuskeln der Fligelschwingen und
die gut entwickelten Aufrichter der Schwanzfedénd Abkdmmlinge der Hautmuskeln*
(Burckhardt et al. 1979, http://link.springer.cohdpter/10.1007/978-3-0348-5304-0_4)

11 Steve Hunter, Feathers: What'’s flight got tc dot to do with it?
http://ncsce.org/pages/feathers.html

12 ,macro-patterning, micro-patterning, intra-badrphogenesis, follicle morphogenesis and
regenerative cycling”.

13 ,Molt involves the periodic cessation of grovetfid disorganization of the follicle collar follode
by the subsequent reorganization of the collarthedesumption of growth of a new feather"
(Prum 1999, 301). Weiteres dazu bei Bergman (2843,

14 ... itis currently unclear when feather moisfievolved” (Prum 1999, 301).

15 ,Feathers, however, are hierarchically compkseablages of numerous evolutionary novelties —
the feather follicle, tubular feather germ, featheanched structure, interacting differentiated
barbules — that have no homolog in any antecedermtsre” (Prum & Brush 2002, 265).

»oince follicles and their accessories are not kmawreptilian skin, they are an important
innovation associated with feathers* (Stettenhed®® 471).

16 ,The feather follicle is the complex organ tpatvides the spatial organization required to grow
feathers. The positioning of the follicle and tloaizol of development within the follicle is
determined by a complex cascade of induction anthaanication between the dermis and
epidermis (Sengel, '76; Wolpert, '98). With few extions, the follicles that produce all the
feathers in a bird’s life develop during the fit& days of life in the egg” (Prum 1999, 293).

17 ,Last, Brush ("99b,c) cites the extraordinaryatsity of structures produced by single modern
follicles as evidence of the omnipotence of thiselantegumental organelle, and he advocates a
historically rapid diversification of feathers foWing the initial origin of the feather follicle*

(Prum 1999, 301). In den Entwicklungsmoglichkeiéémes Federfollikels heutiger Vogel liegt das
Potential, die verschiedensten Federtypen hervarmggn.

18 ,Feathers are, therefore, not isolated featinrése avian body, but are part of the complex nrga
the integument” (Bock 2000, 479).

19 ,Therefore, any scenario that reconstructs timéuéionary history of feathers must deal with the
entire integument and its subcutaneous structkahberger & De Silva 2000, 554).



20 ... the featherbearing avian integument can lbelisided conceptually into three functional
components, namely (1) a hydraulic skeleto-mus@pparatus of the feathers, (2) a
dermosubcutaneous muscular system of the integuieathi(3) a subcutaneous hydraulic skeletal
system formed by fat bodies” (Homberger & De SREH0, 556).

21 ,Thus, the dermal and subcutaneous musclesitelésing separated by the Fascia superficialis,
create an integrated muscular system in which radtle performs a specific role in ensuring the
proper positioning and configuration of feathectseon the surface of the moving body. This role
is necessary for the proper functioning of the hutic skeleto-muscular apparatus of the feathers*
(Homberger & De Silva 2000, 560).

22 Vgl. auch Homberger & De Silva (2000, 561): ¢lonclusion, all cutaneous and subcutaneous
structural elements of the featherbearing integurasmintegral parts of a single coherent
biomechanical machinery that is responsible fdsiszing and moving feathers and for integrating
them into the overall body construction of a birtlis biomechanical machinery must have
evolved in conjunction with the evolutionary deyaieent of feathers through modification of
structural elements that were already presentannfegument of reptilian ancestors of birds.”

23 ,...it is not realistic to discuss the evolutiof avian feather independently of the evolutibthe
avian integument with all of its interconnectedtéeas” (Bock 2000, 479).

24 ,In addition, it will demonstrate that the ewtibn of avian feathers has been accompanied by
major adjunct innovations in their implantation|aration, arrangement, operation, growth, and
molting” (Stettenheim 2000, 461).

25 ,The sprouting of feathers on the surface efskin without a machinery to control and regulate
their positions is unlikely to have been selecinadvantageous for a reptilian organism (cf.
Parkes, 1966; but see also Regal, 1975, p. 48hémaare also unlikely to have evolved as
individual structures and must have evolved asaa @bfeathers from their very inception, because
their supporting skeleto-muscular apparatus cafumation as isolated units. For the same reasons,
feathers could also not have originated in isolates of flight feathers along the edges of the
forelimbs and tail of reptilian ancestors of birds,was variously suggested” (Homberger & De
Silva 2000, 561). — Homberger & De Silva (2000)iktern viele Details zum Aufbau der Haut
und das Hautuntergewebes bei Végeln und seine Baagiiir die Federn und damit firs Fliegen.

26 ... the transition from forelimb to wing first¢orporated the mechanisms for control of lift,
thrust, and drag, in response to gravitationaldsi@n the body of the animal“ (Caple et al. 1983,
456).
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