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Maps showing the location of the dinosaur site in Tianyuan district, Zhuzhou City, Hunan Province
A. ; B.

; C.

A. Map of China showing the location of Hunan Province; B. Map of Hunan Province showing the location of Zhuzhou City; C. Location of

dinosaur site within Zhuzhou City proper.

o 1 000 m,
40 m

o

(
(D
13.
12.
11.

(2)

40 m

’

0.2—6.4 cm

>5m

1.4 m
2.2 m



2 227
10 - s
3
Lz=zdm 3.1 (Sauropoda)
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g Saurischia Seeley, 1887
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o. 1.8 m
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0 1.5m ZGT002 ,
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(Upchurch et al. ,2004),
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Stratigraphic section through the dinosaur-bearing Daijiaping Formation of Tianyuan,Zhuzhou

3 Q.

Abbreviations; K, Cretaceous; Q. Quaternary.
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Upchurch et al. ,

(Tschopp et al. ,
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(Wilson,
2005), N
(Euhelopodidae) , Wilson

(2005) . ZGTO002

b o

ZGT56-60 ( 3B)
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47 cm,

2 ,o ’ ,
o (Upchurch et al. ,2004), ,

’ ( deoltopectoral crest)

b b b

( 3B, ,

(Wilson and Sereno, 1998),

b o

ZMW148 ( 3C)
60 cm, (iliac peduncle),
(pubic peduncle)
(acetabulum) .
(35 cm) , (20 cm), ,

o b

o ’ b

,  Alamosaurus(Gilmore,1946) ,
(Tschopp et al. ,2015),

(
17 cm, 9 cm, 3.5 cm),
8 cm, , 3 cm,
(Reb-
bachisauridae) (Mannion et al. ,2012;Tschopp et

al. 92015) o

,  Bonitasaura (Gallina and

Apesteguia,2015), 9 cm,
5 cm, N o
, 7 cm, 3 cm, o
, (Upchurch et al. ,
2004) , (Tschopp
etal. ,2015), s
,ZMW148
ZMW51-57 3D)
ZMW51-57 o
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R Opisthocoelicaudia
80 cm (Borsuk-Bialynicka,
1977), o
(Wilhite, 2005 ; Otero, 2010) ,
, (
) ’ b
(Tschopp et al. ,2015), ;
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5cm
3
Sauropod bones from the Upper Cretaceous Daijiaping Formation, Tianyuan, Zhuzhou
A. (ZGTo002) . ;B. (ZGT56-60), ; C. . (ZMW148) ; D. (ZMW51-57) . o A
5cm,B—D 10 cm, ;acet, sapf, savpf, ser, sdpe, sdri, silped, s 1t, ;paps
;pped., ;vmk, .

A. Cervical vertebra in left ventrolateral view (ZGT002); B. right humerus in anterior view (ZGT56-60); C. left ischium in lateral view
(ZMW148);D. right fibula in lateral view (ZMW51-57). Scale bars:5 cm in A, 10 cm in B-D. Abbreviations: acet, acetabulum; apf. anterior
pneumatic fossa;avpf,anteroventral pneumatic fossa;cr,cervical rib;dpc,deltopectoral crest;dri,dorsal ridge;ilped.iliac peduncle;lt.lateral tro-

chanter; pap, parapophysis; pped, pubic peduncle; vk, ventral midline keel.

( . ,2015),
3.2 (Theropoda) (Sues et al. ,2002),
Dinosauria Owen, 1842 o
Saurischia Seeley, 1887 , 2/3 .
Theropoda Marsh, 1881 ,
7ZGT210( TF-K,-5-9), s ,
TF-K,-5-11( , , o 1/3.
),Z2GT028, ZGTO7 ( 4), s o
4 o 4 , 0
s (Charig and Milner,
. 1997;Sues et al. ,2002),
1( 4A,B) s s
ZGT210 o ’ (Han et al. ,

2011), s
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) o (Sues,1977;Xu et al. ,2010a)
2 4C) .
TF-K,-5-11 . 3 4D, E)
) 1 cm, ZGT07 .
0.5,

(Hendrickx and Mateus,
2014 ; Hendrickx et al. ,2015) ,
(Han et al. ,2011), ,CBR 0. 5(Smith et al. ,2005),
s ( )

(interdental grooves),

C D
cro

1cm
dca ro

4
Theropod teeth from the Upper Cretaceous Daijiaping Formation, Tianyuan, Zhuzhou
A—B. (TF-K:-5-9) ,C. (TF-K,;-5-11) ,D—E. (ZGTOo7) ,F. (ZGTo028), :Cro,
sdea, 5eW, smea, 5TO, o

A-B. Indeterminate theropod tooth in labial or lingual view(TF-K>-5-9) ,C. probable dromaeosaurid tooth( TF-K;-5-11) ,D-E. probable carcha-
rodontosaurid tooth(ZGT07) ,F. probable tyrannosaurid tooth(ZGT028). Abbreviations:cro,crown;dca,distal carina;ew,enamel wrinkle;mca,

mesial carina;ro,root.
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(serrations) , , (Samman
0 etal.,2005),
. ) ) o
. 2.5/mm, .
2. 46/mm, ,
) (Carcharodonto- B
sauridae) (Sereno et

al. ;1996 ; Brusatte et al. ,2007) .

b

, Antlers
(Acrocanthosaurus) (Currie and

Carpenter,2000) ,
(Shaochilong maor-

tuensis) (Brusatte et al. ,2009,2010) ,

b

(Novas et al. ,2013),

, (Campanian-
Maastrichtian) Presidente Prudente

(Fernandes de Azevedo et

al. ,2013) Marilia  (Upper Maastrichtian)
(Candeiro et al. ,2012),
(141.1 et al. 5200992016]3)0
4( 4F)
ZGT028 o
o 1 cm,
2 cm, s
. 3 o

3.3 (Hadrosauroidea)
Dinosauria Owen, 1842
Ornithischia Seeley, 1887
Ornithopoda Marsh 1881
Hadrosauroidea Cope, 1870
7ZGT099-1,ZMWO016,ZMWO017(

) ;ZGT099-2( ) s ZMW-146( )
ZMWO017 Z2GT099-1
, ( 5A—D),
, (Horner et al. ,
2004), ) ,

. ZMWO017 ,

1/4. , Z2
Z2GT099-1 ,
ZMWO016 ( S5E,

B, (Horner

etal.,2004),

,  FEotrachodon
(Prieto-Marquez et al. ,2016),
ZMW146
( 5G), 35 cm,

b b

(Horner et al. ,2004) ,
(Prieto-Mdrquez and Norell,2010),
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gle 10 cm

ppr

acet

5
Hadrosauroid bones from the Upper Cretaceous Daijiaping Formation, Tianyuan, Zhuzhou
A—D. A—DB. ZMWO017.A. ,B. ;C—D. ZGT099-1,C. ;D. . E—F. ZMWO016, :E.
,F. . G. ZMW146, . H—1. ZGT099-2, :H. .1 . :A—F 5cm.G—1 10 cm,
:acet, ;apr., ;cof, ;sder, ;gle, sisped, ;ppr, .

A-D. Anterior caudal vertebrae: A-B. ZMWO017, A. left lateral view,B. anterior view;C-D. ZGT099-1,C. lateral view,D. anterior view. E-F.
ZMWO016 ,middle caudal vertebrae,E. lateral view,F. anterior view. G. ZMW146,left scapula in lateral view. H-I1. ZGT099-2,left pubis. H.
lateral view.,I. medial view. Scale bars:5 cm in A-F,10 cm in G-1. Abbreviations: acet, acetabulum; apr, acromion process; cof, coracoid facet;

der.deltoid ridge;gle,glenoid;isped.ischial peduncle;ppr,prepubic process.

, , (Prieto- (Lambeosaurinae) o
Marquez,2008), (scapular neck) .
(deltoid ridge) , .

° 0 ZGT099-2
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(

SH,D, ,

(ischial peduncle)

ZGT099-2

b

(Horner et al. ,2004),

o

(41120124002,41502011,41602006) |
(5174032) .
(201601)
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Abstract

Numerous dinosaur eggs have been discovered
in the Upper Cretaceous of South China, but
previously documented dinosaur bones are relati-
vely rare in these strata and represent a small
number of taxa. Here we present the first detailed
study of dinosaur body fossils from the Upper
Cretaceous Daijiaping Formation of the Tianyuan
district, Zhuzhou, Hunan Province, China. This
dinosaur assemblage contains diverse taxa, possi
bly including at least two sauropods. three thero-
pods and one hadrosaurid. Some sauropod material
can be tentatively assigned to Diplodocoidea,
which represents limited but suggestive evidence
that diplodocoids occur in Asia. One sauropod

ischium appears to show derived features of

Titanosauria, although more evidence is needed to
support referral to this clade. The theropod sample
consists entirely of teeth, but may include a small
coelurosaur (e. g. a dromaeosaurid), a tyranno-

Small
fairly

sauroid and a carcharodontosaurid.

coelurosaurs and tyrannosauroids are
common in the Upper Cretaceous of northern
continents, whereas carcharodontosaurids have a
comparatively poor record. The multitaxic dino-
saur assemblage from Zhuzhou suggests this part
of China was home to a richer Cretaceous fauna
than previously believed, and may have been one of
the last places where diplodocoids and carcharo-
dontosaurids persisted. The Zhuzhou dinosaurs
thus have important implications for the study of
Chinese,  dinosaur

Asian, and particularly

biogeographic investigation.



