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Fig. 3. Kranium af Aéfosaurus ferratus
A, en Ogle fra Trias (efter Jaekel),
af Archeeopleryx B (tildels efter Dames),
og af .en ung Due C (efter Brehm).

Gerhard Heilmann F Frontale, Jug Jugale, L Lacrymale,

Mx Maxillare, N Nasale, Nh Nmsehul,
O Orhita, P Parietale, Pm Preemaxillare,
(1 859-1946) Po Postorbitale, Pro Prmorbitale, Ptf
Postfrontale, @ Quadratum, Qj Qua- F
dratojugale, § Squamosum, Sct Sklero- HHOTeTI/IquKHe
tikaring. — B er i nat. St.
nepyuuecst Proaves

(1916)
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thermogenic muscles hypothesis

A new theory of bird origins suggests that selection for
the expansion of skeletal muscle, rather than the
evolution of flight, was the driving force for the
emergence of birds. Muscles became larger in
prospectively endothermic saurians, according to this

hypothesis, as a response to the loss of the vertebrate mitochondrial
uncoupling protein UCP1. In mammals, UCP1 functions within brown
adipose tissue to protect newborns against hypothermia. In modern
birds, skeletal muscle serves a similar function and is presumed to have
done so in their ancestors. In this view, bipedality and other avian
skeletal alterations were side effects of muscle hyperplasia, with further
evolutionary modifications of the forelimbs, including adaptations for
flight or swimming, and vestigiality, being secondary consequences of
two-leggedness.

Newman SA (2011). "Thermogenesis, muscle hyperplasia, and the origin of birds'. BioEssays 33 (9): 653-656.
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Mezentseva NV, Kumaratilake JS, Newman SA (2008). "The brown adipocyte differentiation pathway in birds: An
evolutionary road not taken'. BMC Biology 6: 17.




dinosaurian phylogeny of birds
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Padian, Kevin. (2004). ""Basal Avialae'. In Weishampel, David B.; Dodson, Peter; & Osmolska, Halszka (eds.). The
Dinosauria (Second ed.). Berkeley: University of California Press. pp. 210-231




YepTbl, poaHAwWMnMe JnHO3aBpOB C NTUuamMmu

B Haau4yue nNpoTo- M HACTOAUIMX NEPbEB

m CXxo0acTBO B CTPOCHMH CKeJleTa (OCHOBHOM MCTOYHHMK KJIAAMCTHYECKHX
MOCTPOCHUN)

m [lpeanosiaraemoe ¢xoacTBO B CTPOCHUH M QYHKIIMOHUPOBAHUM JIETKUX Y
ITHIl M XUIIHBIX TEPONO/I

Bones showing signs of.
connection to air sac tissue

CpaBHeHHe

e | % | BO3XYIIHMX MEIIKOB
'\ NTHIbI
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B CXx0aCTBO MO3bI OTABIXA-CHA (TPOOAOHTH/IBI)

Mei long Sinornithoides youngi
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YepTbl, poaHAwWMnMe JnHO3aBpOB C NTUuamMmu

OoOpa3oBanue MeayJUIAPHON KOCTH Yy caMOK (Tyrannosaurus rex, Allosaurus
sp., Tenontosaurus sp.)

Haanyue racTpojuToB

TKaHeBOE U MOJICKYJISIPHOE
CXO/JCTBO

Scipionyx
samniticus
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NPpoOnNCxXoxxgeHme noreta

Ha3zemuas (“from the ground up”)

ApoOopeasbHas (“from the trees down”)
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Samuel Wendell Franz Nopcsa von
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Wing-assisted incline running
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Othniel Charles Marsh
(1831-1899)

Keel of sternum

Heilmann, Bock, Tarsitano, Hecht, Feduccia, Martin —
1 880 TpHacoBbie apxo3aBpomopdnr; Chatterjee, Templin —
IOPCKHE IPOMe03aBPhbl
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ANCESTORS OF BIRDS [ Artist's conception
= of the Microraptor

Gliders not flyers | /Ry

Anew study suggest 125- £ _ possible position

million-year-old dinosaur

from China might have

glided from free to free with Wil

legs in a forward position.

Y
Long and
% = asymmetric
e feathers
_ .-;:"-,5." = - facing down
S :

Modem birds
-—

Feathers on both limbs would create an
aerodynamic lift similar to the biplane but different from birds.

ECURCE: Proceedings of the National Academy of Sciences

Beebe, C. W. A. (1915). "Tetrapteryx stage in the ancestry of birds'". Zoologica 2: 38-52.

Xing, X., Zhou, Z., Wang, X., Kuang, X., Zhang, F., and Du, X. (2003). "Four-winged dinosaurs from
China." Nature, 421: 335-340.
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Martin L.D. 1995. A New Skeletal Model of Archaeopteryx // Archaeopteryx. V. 13. P. 33-40.




npeBecHas

London Berlin Eichstatt Solnhofen Minchen

- LS




npeBecHas

Archaeopteryx

Rahonavis

JieBasi cTomna /) Neornithes
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ApXxeonTepukc
pexkoHcTpyKuus A.B. 3uHoBbeBa

Archaeopteryx

| 10 sk3emmasp
| JeBasi cToNnAa

AOPCOMETHATBHO

npaBasi crona
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TOPCOMeTNAIBHO

ITo Mayr et al. (2005)
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ApXxeonTepukc
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Pexoncmpykuyus A.B. 3unosvesa




apyrme Bepcumn

B Pouncing Proavis model (Garner, Taylor, Thomas, 1999).
m [IPBIKKH ¢ BO3BBILIEHHBIX MECT C IMOCJIENYIOIIMM ILIAHUPOBAHUEM H
nmoJieToMm (Peters, 2002).

m Kopmienue Ha MeJIKOBOABLAX M Oer mo Boje ¢ ranccuposanueM (Lacasa-
Ruiz, 1993; Jlonmapes, 1996; Caseabesn, 2005).




KOMNPOMUCCHaA TUNoTe3a

bunegajabHbIM HA3eMHBIN
apxo3aspomopda.

BO3HUKHOBEHHE AHU30JAKTHIUH.
3anpbirnBaHue HA HUJKHUE BETBH
AepeBbeB U KyCTOB.

HapnexHasi mocaaka Ha BETBAX NPHU
OKOHYATEJIHbHOM (POPMUPOBAHNH
AHU30IAKTUJIUU U HAYAJIbHOU
PeAyKIMH JJIUHHOI0 XBOCTA.
Bo3HUKHOBEHHE EPbEB C
CUMMETPUYHBIMH OIIAXAJTAMHU HA
AMCTAJBHBIX CErMEHTAaX XBOCTAa U
NepeIHUX KOHEYHOCTe! Mpu OpavyHbIX
AEMOHCTPALMAX.

N mapamoTupoBaHuu.
DopMUpPOBaAHUE ACUMMETPUYHBIX
NepbeB HA MepeIHUX KOHEYHOCTAX 1
peayKuMs JJUHHOTO XBOCTA.
DopMUpPOBAHUE HACTOSIIEIO MMOJIETA Y
OPHUTYPOMOP(PHBIX NMTHII.

N3: KypoukuH, bornanosu4, 2008.
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