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Dinosaurier als kaltblutige Reptilien
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Brontosaurus
66 feet (20.1 metres) from head to tail
estimated weight: 28.1-34.5 metric-ton range
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gehen wir auf die Suche
nach Uberlebenden
Dinosauriern




A 1969
A John Ostrom entdeckt Deinonychus, einen flinken

Warmblutige

Dinosaurier | Fleischfresser, der seine Beute jagt und mit den scharf
Klauen totet
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An exceptionally well-preserved
theropod dinosaur from the Yixian
Formation of China

Pei-ji Chen*, Zhi-ming Dong* & Shuo-nan Zhen}
* Nanjing Institute of Geology and Palacontology, Academia Sinica, 39 East Beijing Road, Nanjing 210008, People’s Republic of China

T Institute of Vertebrate Paleontology and Paleoanthropology, Academia Sinica, PO Box 643, Beijing 100044, People’s Republic of China
1 Beijing Natural History Museum, 126 Tien Qiao Street, Beijing 100050, People’s Republic of China

Two spectacular fossilized dinosaur skeletons were recently discovered in Liaoning in northeastern China. Here we
describe the two nearly complete skeletons of a small theropod that represent a species closely related to
Compsognathus. Sinosauropteryx has the longest tail of any known theropod, and a three-fingered hand dominated by
the first finger, which is longer and thicker than either of the bones of the forearm. Both specimens have interesting
integumentary structures that could provide information about the origin of feathers. The larger individual also has
stomach contents, and a pair of eggs in the abdomen.

The Jehol biota" was widely distributed in eastern Asia during latest ~ breccia, agglomerates and basalts, but has four fossil-bearing
Jurassic and Early Cretaceous times. These freshwater and terrestrial ~ sedimentary intercalations that are rich in tuffaceous materials.
fossils include macroplants, palynomorphs, charophytes, flagellates, The Jianshangou (formerly Jianshan™) intercalated bed (60m
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Walking among dinosaurs

By Dan Chinoy (China Dally)
Updated: 2009-11-24 10:00

Sihetun is a nondescript village tucked into the dusty brown hills of western Liaoning province, in almost
every respect indistinguishable from countless other farming communities of Northeast China. But it was
here 13 years ago that Li Yinfang changed the course of science

Li, a stocky, good-humored farmer with two children, was planting a tree when he noticed something
unusual in the ground. With the help of three friends, he carefully unearthed what turned outto be a
stunningly well-preserved fossil
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Farmer-turned-dinosaur museum guide Li meang shows the spot where

he found the first sinosauropteryx fossil in Sihetun, Liaoning province.
[China Daily/Feng Yongbin]

About half a meter in length, the skeleton appeared to have a long tail, strong legs, small arms and a head



Sinosauropteryx prima Ji & Ji

Figure 2 Sinosauropteryx prima li and Ji. a,
NIGP 127588, the counterpart of holotype
(GMV 2123). b, Skeletal reconstruction of
NIGP 127586. The integumentary structures
are along the dorsal side and tail and dark
pigmentation in the abdominal region might
be some soft tissues of viscera.
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Deutliche Federspuren

Figure 5 (Far left) Integumentary
structures in the neck and dorsal
sides of NIGP 127588.

Figure 6 (Left) Integumentary
structures over caudal 27 of
NIGP 127587
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DINOSAUR HUNTING GROUNDS

Rich deposits of dinosaur fossils are scattered around China. Xing Xu
has excavated or studied many of key finds emerging from those sites.

Liaoning

A treasure trove of
feathered fossils.
Er T B G il I aeerrorareermememreerms = :
Digs this summer uncovered :
duck-billed dinosaurs and : ®
theropods. ®

Junggar Basin - Beijing M
A small theropod, Limusaurus, :
helped to reveal how bird = ®
hands evolved. : :
Lingwu
Bayan Gobi s Excavations this year focused
Bird and possible new on a new sauropod.
theropod discovered.

Zhucheng -
Mass death site for
duck-billed dinosaurs.
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wo feathered dinosaurs from
ortheastern China

Qiang*, Philip J. Curriet, Mark A. Norell: & Ji Shu-An*

lational Geological Museum of China, { L 034 Beijing, People’s Republic of China

Royal Tyrrell Museum of Palae o ; 0 Canada
Str & New York 10024-5192, USA

rrent controversy over the origin and early evolution of birds centres on whether or not they are derived fro
pelurosaurian theropod dinosaurs. Here we describe two theropods from the Upper Jurassic/Lower Cretace

aomidianzi Formation of Liaoning province, China. Although both theropods have feathers, it is likely that
as able to fly. Phylogenetic analysis indicates that they are both more primitive than the earliest known aviala
chaeopteryx. These new fossils represent stages in the evolution of birds from feathered, ground-living, bi
nosaurs.

Dinosauria Owen 1842 There are two thin, flat, featureless sternal plates. The cla

Theropoda Marsh 1881 fused into a broad, U-shaped furcula (interclavicular angle

Maniraptora Gauthier 1986 50°) as in Archaeopte Confuciusornis and many n
Unnamed clade theropodq The forelimb is shorter than the hindlimb. T
Protarchaeopter) a Ji & Ji 1997 shorter (compared to the femur) than it is in birds, but
than those of long-armed non-avian coelurosaurs

Protarchaeopteryxobusta
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The feathered dinosaurs
of Liaoning

The hills of Liaoning have yielded hundreds of fossils

Astonishing fossils are being pulled out of
the ground in the remote hills of Liaoning
Province, China. The specimens,
particularly those of tiny, feathered
dinosaurs, are fuelling the debate about
the origin of birds. Martin Redfern of BBC
Science reports.

Slowly but smoothly, the night train glided
north-east from Beijing into Liaoning Province.
By six in the morning we had reached the
bustling city of Jinzhou from where we
continued on a white-knuckle taxi ride, praying
that the next corner would not conceal a lorry
attempting to overtake a donkey cart on the
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Zanabazar
Jjunior

The fight
for first bird

Zanabazar junior

For more than a century, scientists looked to -

Archaeopteryx to understand the transition from s

dinosaurs to birds. But more-recently discovered

fossils are threatening to strip Archaeopteryx of its

‘first bird’ title. One by one, the features that once Archaeopteryx BIRD BRAINS FOR EVERYONE

mndg A'CWW stand out as a transitional Despite their reputation, bird brains are

species are falling away. big relative to the size of their bodies
owing to an expanded cerebrum (red).
Archaeopteryx’s brain was also large, but
so were those of other theropod dinosaurs,

Woodpecker such as Zanabazar junior, suggesting that

this trait is not unique to birds.

Kulindadromeus
zabaikalicus

FALL OF FEATHERS

Feathers were once the sign of a bird.
Things changed when feathered theropod
dinosaurs — from the lineage that gave
rise to modemn birds — showed up in the
1990s. Now mary researchers believe that
all dinosaurs had feathers, thanks to
Kulindadromeus zabaikalicus, which is from
a completely different lineage. Its feathers
— fossilized as structures that resemble
used for warmth or signalling.

N
ANATOMY ARGUMENT

Aurornis xul is the latest creature to
challenge Archaeopteryx's spot as first
bird. As well as being of similar size, it
has limbs, claws and a tail like
Archaeopteryx, and it pre-dates its

rival by about 10 million yw\

Kulindadromeus

—p/

Archaeopie:yx

Aurornis xui



Fig. 1. Selected recently discovered transitional forms of theropods and early birds. The basal
tetanuran Sciurumimus (A) and the basal coelurosaur Sinosauropteryx (B) with filamentous
feathers. The deinonychosaurs Anchiornis (C) and Microraptor (D) with numerous skeletal and
integumentary features including large vaned feathers on hindlimbs that are also present in basal
birds. (E) The troodontid Mei with a birdlike tuck-in sleeping posture. The basal birds Jeholornis with
a dromaeosaur-like tail (F) and Sapeornis with a typical deinonychosaurian shoulder girdle (G).




,ﬂ\\;{_ Anciornis
W (160 MYA)

Sinosauropteryx
(120 MYA)




Sapeornis
(115 MYA)

Microraptor
(110 MYA)

| (110 MYA)

Jeholornis
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2011
Dinosaurierfedern
In kanadischem
Bernstein entdeckt

Fig. 1. Photomicrographs of TMP 96.9.334 and comparison image of a tris
Canadian amber. (A) Overview of TMP 96.9.334, with dislocated barbules *
barbule bases. (B) Cross section of rachis where it is truncated at the sur”
with rachis surrounded by truncated barbule apices. (C) Stellate trick
specimen).
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Kulindadromeus, that were not closely related to birds.
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Haare, Federn und Schuppen
haben vieles gemeinsam

Die mogliche evolutiondre Verwandtschaft zwischen Saugetierhaar, Vogelfedern und
Reptilienschuppen wird schon wahrend Jahrzehnten debattiert. Nun konnten Forscher der
Universitat Genf (UNIGE) und dem SIB Schweizerischen Institut fir Bioinformatik zeigen, dass
all diese Hautanhangsgebilde einen gemeinsamen Ursprung haben. Mithilfe never Analysen in
der Embryonalentwicklung gelang es den Schweizer Biologen, in frihen Entwicklungsstadien
identische molekulare und mikroanatomische Merkmale im Haar, der Feder, und der Schuppe
festzustellen. Diese neuen Beobachtungen, die heute in der Fachzeitschrift Science Advances

publiziert werden, deuten auf einen gemeinsamen Reptilienvorfahren dieser drei Strukturen
hin.

Die mogliche evolutionare Verwandtschaft
zwischen Saugetierhaar, Vogelfedern und
Reptilienschuppen wird schon wahrend
Jahrzehnten debattiert. Nun konnten Forscher
der Universitat Genf (UNIGE) und dem SIB
Schweizerischen Institut fUr Bioinformatik

zeigen, dass all diese Hautanhangsgebilde einen

gemeinsamen Ursprung haben. Mithilfe never

Absender
Universitat Genf

2 UNIVERSITE
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JOHN LONG AND PETER SCHOUTEN

Sankar Chatterjee . FOREWORD BY LUIS M. CHIAPPE 2008




A 1861 Archaeopteryx lithographica 150 Mio.
A 1933/20120rnithomimusedmontonicus 70 Mio.
A 1981 Avimimusportentosus 80 Mio.
A 1996 Sinosauropteryyprima 125 Mio.
A 1998 Caudipteryxzoui 115 Mio.
A 1998 Rahonavisstromi 70 Mio.
A 1999 Beipiaosaurusnexpectus 120 Mio.
A 2002 Scansoriopterykeilmanni 150 Mio.
A 2003 Microraptor gui 115 Mio.
A 2004 Dilongparadoxus 120 Mio.
A 2006 Juravenatorstarki 150 Mio.
A 2008 Epidexipteryxhui 165 Mio.
A 2008 Similicaudiptery»ixianensis 120 Mio.
A 2009 Anchiornishuxleyi 160 Mio.
A 2011 Xiaotingiazhengi 160 Mio.
A 2012 Sciurumimusalbersdoerferi 155 Mio.
A 2012 Yutyrannushuali 115 Mio.
A 2013 Aurornisxui 160 Mio.
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Mageninhalt Blitenpollen (39 MYA)
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Figure 1.2 Phylogenetic interrelationships of birds
and their closest theropod relatives, with some
key apomorphies characterizing major groups (after
Makovicky and Zanno 2011; Turner et al. 2012). The
asterisked characters are absent in Archaeopteryx
and the Troodontidae.
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Figure 4.6 Ossified sternal plates and sternum (upper two rows), of
oviraptorosaurs (Caudipteryx, Citipati), dromaeosaurs (Bambiraptor, Microraptor), and various early avians.
Philomachus (Charadriiformes, Scolopacidae) and Bucco (Piciformes, Bucconidae) exemplify two different
sternum morphologies of extant birds. Fossil sterna after Zheng et al. (2012), furcula of Sapeornis after Gao
et al. (2012). Not to scale.




Caudipteryx
Oviraptorosauria
140 MYA



