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First discovery of polacanthine ankylosaur dinosaur in Asia
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Abstract A new dinosaur, Taohelong jinchengensis gen. et sp. nov., is described based on
material (a proximo-middle caudal vertebra, three dorsal ribs, an almost complete left ilium,
and several armors including a partial sacral shield) from the Lower Cretaceous Hekou Group
in Lanzhou-Minhe Basin, north-central China. Taohelong jinchengensis possesses three
autapomorphies: neural canal of proximo-middle caudal inverted trapezium, lateral edge of
preacetabular process inverted “S” -shaped in dorsal view, and sacral shield composed of various-
sized and irregularly-arranged osteoderms. Cladistic analysis shows that Taohelong is a member
of polacanthine nodosaurid ankylosaur, and is the sister taxon of Polacanthus foxii from the Early
Cretaceous Barremian of England. Here Polacanthinae is defined as the most inclusive clade
containing Polacanthus foxii Owen, 1865 but not Ankylosaurus magniventris Brown, 1908 or
Panoplosaurus mirus Lambe, 1919. Taohelong represents the first occurrence of polacanthine in
Asia, and indicates again the existence of a rich and unique dinosaur assemblage in the Lower
Cretaceous Hekou Group in the Lanzhou-Minhe Basin.

Key words Lanzhou-Minhe Basin, Gansu; Lower Cretaceous; Hekou Group; Ankylosauria,

Polacanthinae
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AT SE N e R B A T R L R e — B @ Al . 3k B (Taohelong jinchengensis
gen. et sp. nov.)o PRI EA =A-AAEE: Arh i8R SAL R B HIE, fRETs
M BIEE “S” T KRG i R/ —HESI TE RN - LA il 70 XRG040 HT
FEIAVIR TR R e AT e B i 2R R, I ER R BT [ e L Y
Polacanthus foxii/EUHIRRE . Wi e fCaR T Z 0 e W RHME A 7E I E ORI, kR
W22 JH - BRI A b P im] U REZR 2 % — T MR 2R A 5o

KR HOR MR, R, WORE, FORZE, ZRF TR

FEEXSES: Q915.864 XHAHRIRAD: A XELHS: 1000-3118(2013)04-0265-13

M- RN ZE A T H N . P S A, R B S AE B S AR AR RS A R IR
FRBIERE o AW L Rl 2k, o2 R R R R AR g LR
Az, 1980; RANC, 1993; d HJY, 1994; HAIR, 1995; 48 €4E, 2001). HHAIH
& T HRSC(1999) B R B AE =2 N - ROFN A b & e e EAb AT Z G AN, e ELEh iR
BRI — R B0 T e AR A 300 ok F2 193538 fE A1 (Zhang et al., 2006). 20024F, B
MR E AL A AT 2 ARER, Wi N B 22N 8 (Lanzhousaurus magnidens)(You
et al., 2005), B F BRI K R ETER e . 2006 H120084F- 3 73l 1 M4~
T F R EISMZE . X Zkw5in] By (Huanghetitan livjiaxiaensis)(You et al., 2006)F14%
R K HE E e (Daxiatitan binglingi)(You et al., 2008), ItAh, WAL TRIRE, A
REAIETEMFE T . ARSCEIRI R & I T % 2 iR B ANIG Pk B Ag A by () — B ek
Bpfba (B, WHERM, X A)m Z R R RS, 3R Tz a e m
PIE R, XFTFRFRH RS A o BA 2 E L,
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Fig. 1 Taohelong jinchengensis gen. et sp. nov. is recovered near the border of Yongjing and Lintao counties
(C) in Gansu Province (B) of China (A)
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O —EWNAME E LGB A . AT, IR 24800 m, WXk
SR IE A A 2 B (R LRSS, 2002) K2 A A 7= H 257 S AR e e AT 1
WL AR A & . SEFI P TR S I R m Y, KW, ea ™ A E
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HEkE SR b AW, 2o kEE, DI ETTE . WK
R R Sk R 1 R B AR N T B A — HEHE D 1 HE B () T M S R R AE . O
FRIF BRI AR 25 KBt 5347 8 BBV SE R B (Kimmeridgian) 2] 2 Bk BL R 4y
[ (Maastrichtian)(Vickaryous et al., 2004), H Jp2s 24155 H e BRI 4535 Je B A~ F)
(Coombs, 1971, 1978; Blows, 1987; Thompson et al., 2012), H BRI G Sk B RERK TR, B
Kt & B A R, M RPN O S B KB R T, RBARmEA YRR, MG TF
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Fig. 2 Stratigraphic section of Taohelong jinchengensis gen. et sp. nov.
The arrow directs the fossil horizon
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KR R A 1R, A EhrA s T T HORRHS 451 R R Z ] B RHE
EATEA W RSk 5 e e B B, WPolacanthus (Blows, 1987, 1996), Gastonia
(Kirkland, 1998)Peloroplites (Carpenter et al., 2008)5% . X EuH Jy DI Ari KAl dr &
IFEE, AR 2SR 00 RS (% S IR XEFR R = MR AR SRR 5 H R RHRES 15 e
BB B, I8 A A Z R H 2 IR} (Polacanthinae)(Kirkland, 1998), 223l FH i A1)
SIRALE—EAREE, WMYHE T e RN (Kirkland, 1998), J&F e 2 (RYH R AL R
TR 2Z BT B 2 28)(Carpenter, 2012)8845 5 12 B+ (Thompson et al., 2012), EIFA]
B Z 00 HH g SV BL(Polacanthinae) & X A4 7% Polacanthus foxii Owen, 18651Mi3EAnkylosaurus
magniventris Brown, 19085 Panoplosaurus mirus Lambe, 1919/ KL .

1 RGEh Y

M7 25 Dinosauria Owen, 1842
5228 Ornithischia Seeley, 1887
£ B ZE Thyreophora Nopcsa, 1915
BH - 28 Ankylosauria Osborn, 1923
2575 %} Family Nodosauridae Marsh, 1890
% % B I &l Polacanthinae Wieland, 1911 (sensu Kirkland, 1998)
WAL GNE . #FiFh) Taohelong jinchengensis gen. et sp. nov.

AR PRI, ERES T A A 7 A BT RS ORIk . Ak, S
PR, BRSSO ; SWONA B S, mEZR R EHEA R aan
PRUGRITAC

EBRRA HIRRIE Y1 (Gansu Dinosaur Museum)(H i 4 7k o B0 5 e )
GSDM 00021, AL if—Heg A MBS AT h AR A, —MRASERE M, — i
SEREMY MR, WHTEE, —R=MILRNR, TP R ARSI a s .

RSB 2N - R AR RGPk B Rk s B 22 Ay (B 1) . T FEge i 1
TErh R R AR 2 (1512)

WKRAFAE 2R H e R AL 51 I EAA QR R G (o A AR < R A
ZALEBEI I, BT AR RS T a4, BB TS AL (BN I ) ),
EHMRIMIGERZE®EE S” B, BiREWE, HEREHRES, “HEh RN —
HESN TSR B i, — IR RBARASXIFR

2 BRAICIR ST

2.1 HIPERREME

— MU AR SR A MR 2 (13) o MEARAHXT S 4E (5.7 em), $i(8.0 em)Bg KT
(7.0 cm)o AP0 ) Y WCE, BT g — R A A R OC T T AR R E
WA —IBTT, K H RGN HEREAATE N RIS . 5 O T 23 ik
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Fig. 3 Proximo-middle caudal of Taohelong jinchengensis gen. et sp. nov.
A. 3 proximal view; B. ZEuwfi distal view; C. ZEMIAR left side view; D. F#4 right side view; E. ¥
. dorsal view; F. JE¥H ventral view; 45’5 Abbreviations: c. centrum HME{A; cr. co-ossified caudal transverse
process and rib fI 5 R %S 5 I ne. neural canal #£5FL; ns. neural spine #125%; poz. postzygapophysis
J5i KT %E; prz. prezygapophysis Flj K7 %

e, $M(#0.8 cm). 7EGastonia (Kirkland, 1998)FFHiJ5 &5 2.0 JE , {EPolacanthus
(Blows, 1987, 1996)Fl1Peloroplites (Carpenter et al., 2008)1 1| A R .

P25 LS B T R S AR )RR O e, A A S Y RS A BDE
Peloroplites (Carpenter et al., 2008)"1; JS LA WLAHZFLA MG . PRI TS50,
PO RO A e f 21000 19 “V7 B, TR RAL TG HFE &R, 15 Hit i
MEM G O . MEMRRESE 5 ANE G, Wi LAY, A R Jy ZE4d, i HL 8 4 iy
7 Vi % ) T 5 A o0 AR i W R e AR A A T OGS TR O S MEIAR IR TR JLP AR AR
Peloroplitest I FE N 77 H AR Vi 34Ul K (Carpenter et al., 2008), #2200 i) F i
W e TRl RemlZoe, T BRIEIE , HARE A 2F 4R A0E

22 B

A ZRALTT I (E4). FH—RIE4A) AR TR R, o] UL R A
5 . Wi . 5 AR (EIABYIRAF B e 8%, RT VLI S FNIE , T I 45 77 e Tk
oA ; EmBEWTE R “L” JB, mimfE iy =A%, Rumiide . 5 AR (E4C)E
178 RO < S i) B S v AT E B @ vy A B 1 1 A s oS i 2 N e 5 1 B S S5 73
SRS AR RS AT DA i MR R IR B, S B F e 268 .
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Fig. 4 Three partial dorsal ribs of Taohelong jinchengensis gen.

et sp. nov.

Line drawings show cross-sections of respective rib sections
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Fig. 5 Left ilium of Taohelong jinchengensis gen. et sp. nov.
A. I dorsal view; B. I ventral view; C. {ii#i anterior view; D. J5f{ posterior view
455 Abbreviations: a. acetabulum #7175 ; pa. postacetabular portion #45 J5 %€; pr. preacetabular portion 5
HHIZE; sr. sacral rib {7
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VB A EARRL, 15 Mymoorapelta®] 5. 16 8l ) 4 A W) (Kirkland and Carpenter,
1994), MIPLHE B BTZE G RIR, R RS R — KM B Ak M b o s, iAol —
) JE T v B IR L B LT

8 F BT AR R BRI NI , 53 PN R TARLRS o 8 58 i P 2% 5 — AR S 48 02 i f
— MR AN A A A . PIARTERN WIS BOH, R ZE%E, R — BN ETE R[]
fLo ARHEFERD B 55 FIEE B 1T 2 () A4y 1) o] DASE DR B 10 2 ol 5 SR R g e /o
20° , iX 5 Polacanthust3t , 105 Peloroplites)55° #2258k .

5 FE B g B e o8, HORImalUA 38k, IRAFRBERG R T 3 AR, X
FPolacanthus (Blows, 1987, 1996)AAHEL. HRHEHE 1 J5 5 - 4 Wi 284 o ) HL 1 5 AR 7
FARE .

40 cm

K6 4Pk IE(A), Polacanthus foxii (B), Peloroplites (C)HlGastonia (DY§4 & BT [t
Fig. 6 Comparison of ventral aspects of ilia of Taohelong jinchengensis gen. et sp. nov. (A), Polacanthus
foxii (B), Peloroplites (C) and Gastonia (D)

24 HREE

—H R 27 I EACIR(EITA, B), MR — P20 o — g A MG . B i
P — AR, A A PR R X — AR s T S AR AT ER . A
H—B/N R EPR B e 5B B R (K7C, D), M g 2ds WA T B RS M H R TE
Ao HEE WA, WEHEA T A MR, AT W BT SR N 7R
A Y H g i Antarctopelta (Salgado and Gasparini, 2006: fig. 9A, B)HBR[RIFE A H Aok 1L
B IR, TEGRIRA LR SR,

WA 3HFRAAC R TS (I TE-T) . Horp e R —HL (K 7G, H)iZkn] DLk 4
Tflo T ALV AT WA R @A U M AN 3R 1T . XS i KNS —, Hirpgek
e B ERK 12 em AT, 6 e AP, 4 emA2674, 1 emAyA 224, XL
HRHES K%, s AHEE, ANEAXFRE, HHA& R Z AT, RIS,
TREEEAREI om, AR UL /INAS— 535 LGSR AN TE 2 X0 B IMIRG o X Fh s 5 H
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Fig. 7 Armors and sacral shield of Taohelong jinchengensis gen. et sp. nov.
A, B. H#Y a large dorsal armor; C, D. H! - a small dorsa armor; E, F. B{##77 & broken sacral shield;
G, H. 5% — 77 )& part of sacral shield; I, J. #/ME—3RTFE part of sacral shield; K, L. JE#R caudal
armor; A, C, E, G, I, K. 7541 dorsal view; B, D, F, H, J, L. i #i ventral view

fbZ N H g 2 ERANR], 7E Gastonia (Kirkland, 1998)F1Polacanthus (Blows, 1987, 1996)
HH B 2 I R /NI S R S8R 1 S A ) AR A ) 1 (JA18)

BUNA— A2 G (B 7L D)L AT WL/ I — 9288, (EARXT TR B He o i
Boa W Bub, e, H A EA4 emMEESTS, 1 emfl4h . s/ IR &
R B/ NG IR (KITE, F), 5Mymoorapeltarb 5 F 1 2 11 H 7 A {El(Kirkland
1998: fig.8.1).

A — AW RIS, Homm FIE R (7K, L) PRAFIYER 3 i -, 173
AR K o — T b AT UL IR, VT e v A, TG o — TR PR R G
HRA DL U1l

3 ARG

R T RGBT R RGE KT XFR, AT T LR G = 00T PRIRAE R
P Thompson et al. (2012), ZIEFFALHE 170 HARFNS 243283 T0 . A 3lkdking Je v ml UL i)
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A

B8 43Pk B (A)S Polacanthus foxii (B)FGastonia burgei (C)1# &5 15 AT Lt
Fig. 8 Comparison of dorsal aspects of sacral shields of Taohelong jinchengensis gen. et sp. nov. (A),
Polacanthus foxii (B) and Gastonia burgei (C)

14EIRS3 G W21, 3B TNT (Goloboff et al., 2008)5k 14 1.1 A #EA T Rl 5, ik
T 464 T2 . WK (Tree Length) = 534, CI (—&HF8%0) = 0.343, RI (R 54D =
0. 665, HHEA64 15 [l A5 B 4% — BB FI50% 2805 SR ILEL9 .
#F 1 EWEHETEMEIREThompson et al. 2012) IR EEFE R DT
Table 1 Characters scores for Taohelong jinchengensis gen. et sp. nov. in the data matrix of

Thompson et al. (2012)

Characters 101 111 136 137 138 139 140 142 159 160 166 167 168 169

State 1 0 1 0 1 0 0 0 1 1 1 0 1 1

TET= M —BOW b, PRI e B T a5 e B, (EE Y e B A% R B 22 T B G AR
AHREX A3 T . TES0%ZE G BRI, Pin e 5 Polacanthus foxii (Blows, 1987, 1996),
Peloroplites (Carpenter et al., 2008), Gastonia (Kirkland, 1998), Gargoyleosaurus (Carpenter
et al., 1998)fl1Hoplitosaurus (Pereda-Suberbiola, 1994)# I A B ZHIF R, 5
Polacanthus foxii (Blows, 1987, 1996)J& SAHIKRE I .

4 i

SRR TR YN & BRI S — A~ Z I OR R e . 7E 2 w2 g2t HUE B
FAL SRR 1 i Ak 2 -5 1, i ELBR 1 Peloroplites cedrimontanus & 3T
A ) 5 WG SBIBT JR A I (Albian) 2 b, Hax iy Z2 00 Y e 2888 i1 A EV R 4B (Barremian)
B Z HI(Carpenter, 2012), H5IRATHIZEE AN, Carpenter et al. (2008)44 Peloroplites
cedrimontanusVAANZE o2, MZ R e 22 BT a9 W 2o Ik i e LA R %
LB S, RIS W R I 72 S RS KRR ) = A8 AR 8 A 2 Z i H
WA (9, 15 588). FEZ R R AR, Pl Je FlPolacanthus foxiiZIHIRRE(A]9, 7
S9), A LA BRI R B TR A ) B R R e M 7 10° ~20° FNfEE
Je SEARXT T S AR . P LR 3 H A AR R R M b 2L R 1
SLIERTE . BEERISEAMN Z S R B “S” T, #EIE R R/INR—HES TC RN i B R
A
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Strict consensus of 464 trees (0 taxa excluded) Majority rule tree (from 464 trees, cut 50)

Lesothosaurus diagnotsicus
Scutellosaurus
Emausaurus
Scelidosaurus
1 Stegosaurus 3 1

Huayangosaurus tabaii 4
Minmi paravertebra
Liaoningosaurus paradoxus
Cedarpelta bilbeyhallorum
Gobisaurus domoculus
Shamosaurus scutafus
Zhongyuansaurus luoyangensis
Tsagantegia longicranialis
Shanxia tianzhenensis
Crichtonsaurus benxiensis
Dyoplosaurus acutosquameus :l_
Pinacosaurus mephistocephalus
Euvoplocephalus tutus
Ankylosaurus magniventris L
Pinacosaurus grangeri
Minotaurasaurus ramachandrani
Nodocephalosaurus kirtlandensis
Tianzhenosaurus youngi
Talarurus plicatospineus
Tarchia gigantea
Saichania chulsanensis
Antarctopelta oliveroi
Mymoorapelta maysi
Hylaeosaurus armatus )J_
Anoplosaurus curtonotus
Tatankocephalus cooneyorum 7
Polacanthus rudgwickensis
Zhejiangosaurus lishuiensis
Struthiosaurus languedocensis
Struthiosaurus austriacus
Hungarosaurus tormai
Animantarx ramaljonsei
Texasetes pleurohalio
Stegopelta landerensis
Silvisaurus condrayi
Sauropelta edwardsi
Nodosaurus textillis
Niobrarasaurus coleii
Pawpawsaurus cambelli _—
Panoplosaurus mirus
Edmontonia —
Hoplitosaurus marshi
Gargoyleosaurusparkpinorum
— Gastonia burgei 8
A —_— FPeloroplites cedrimontanus B
Polacanthus foxii
Taohel L J'". h = 15is 9

K19 Wk e REE R TS
O3B T 464N IR 20, AR ks — SR, BRSO%ZE AR, Hi e 1Ak, %“,‘\\Zjﬂﬁ
AR, PRBNTERIE, TR4 NS, RS, *“)ﬁﬁﬁﬁﬂmﬂ TR TSR,
B8N g TR, ,.\\9?%F/JEYsziﬂPolacanthus Soxii IR R o gﬂiﬂﬁajE]Eﬂ(Polacanthmae)
St Polacanthus foxii Owen, 18651 AEAnkylosaurus magniventris Brown, 19081% Panoplosaurus mirus
Lambe, 1919 R A7 32
Fig. 9 Phylogenetic position of Taohelong jinchengensis gen. et sp. nov. based on 464 most parsimonious
trees obtained in this study
A. strict consensus tree; B. 50% majority rule tree; 1. Thyreophora; 2. Thyreophoroidea; 3. Eurypoda;
4. Stegosauria; 5. Ankylosauria; 6. Ankylosauridae; 7. Nodosauridae; 8. Polacanthinae; 9. sister group
relationship between Taohelong jinchengensis and Polacanthus foxii. Polacanthinae is defined as the most

ol

o]

TS T

|

inclusive clade containing Polacanthus foxii Owen, 1865 but not Ankylosaurus magniventris Brown 1908 or
Panoplosaurus mirus Lambe, 1919
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S e REE B KRBV SE K Polacanthus foxii (Blows, 1987)F1JL3E 1
Gastonia burgei (Kirkland, 1998)¥ & BT K. 7 T EL AR 4R DY, R B Wk in] e i vl 11 3
B ARAR AT e 5 L 7 AR AF >, 17 L 7R — B S0 AR I 5 At K i 1] 1 R A AE 2E L
X —B P R W IR IR . X — S5 e - S X) & 30 T R — 207 & e 22 e 22 M
J¢(Lanzhousaurus magnidens)(You et al., 2005)[AF S —2; 522 MR R G
SR TACAE R A YY) Lurdusaurus arenatus (Taquet and Russell, 1999), %M g HIL.
arenatus|FAENGWE LA & IS, L v8 LR RN JE (Jinzhousaurus yangi)(FFA&
MR, 2001)F0 % BT H N S kb DX B B ER A v 1Y) S 82 e (Equijubus normani)(You et
al., 2003). 43& ¥ (Jintasaurus meniscus)(You and Li, 2009b)FIE L ¥ (Xuwulong yueluni)
(You et al., 201 1)@ T4 (MM e BRSP4, 2008; McDonald et al.,
2012).

i 22 JH S b 22 M - R0 2 b Jn] R S 4 3 5 WA T B IR 2R M i R e . Xl
KW 5 g (Huanghetitan liujiaxiaensis)(You et al., 2006)F14% ® K& F g (Daxiatitan
binglingi)(You et al., 2008). T HFFEFRAXIZZWe B E R AN R KEE K5 kT
T B L BH b R P g O 1 St L ) 3 FH BT e (Huanghetitan ruyangensis)
(Lii et al., 2007). EH%BH ¥ (Ruyangosaurus gianteus)(Lii et al., 2009b)F1 52 ZE 7AW 111 g
(Xianshanosaurus shijiagouensis)(Lii et al., 2009a) HAGIT IR LR, BRIELHE
J¥ ¥ 2K (Titanosauriformes)(Mannion et al., 2013), 1 & LT 5% M X B AR RE 1) K BE
E JE(Gobititan shenzhouensis)(Wang et al., 2007)FIFFE JE(Qiaowanlong kangxii)(You and
Li, 2009a) LA K & BT L R 52 B 38 /2 e (Helopus zdanskyi)(Wiman, 1929)[R])& T4 2 T
Bl(Euhelopodidae)(Mannion et al., 2013), &I FiL 74 LB H A JLE e (Dongbeititan
dongi)(Wang et al., 2007)J& T B Z 1 E JgJEJE(Mannion et al., 2013), & FHA LA H
B ZEH e . PR e (Zhongyuansaurus luoyangensis)(AEFi55, 2007). 2R
1M, Carpenter et al. (2008)FIThompson et al. (2012)#R+5 i se vy g H e Rk, X573
M5 LRGSR 3L

Zi AR, BRI e R U A B A — D 2 R R e e Y R LR GER ]
M- BFNR 0] TR & — R R e e a 4G .

Bt HRE B S AAE SN 8] K ARASEEAR A, B H AT AR A AT AR A AL B
BE, TAEAMBNEredie 3 @AE, FRERBTOEINGZMGIERE, A
. A EAE R B NG AR AT & F @y R A L FFH 8.

References

Blows W T, 1987. The armoured dinosaur Polacanthus foxii from the Lower Cretaceous of the Isle of Wight. Palacontology,
30: 557-580

Blows W T, 1996. A new species of Polacanthus (Ornthischia; Ankylosauria) from the Lower Cretaceous of Sussex,
England. Geol Mag, 133: 671-682

Brown B, 1908. The Ankylosauridae, a new family of armored dinosaurs from the upper Cretaceous. Bull Am Mus Nat Hist,
24: 187201

Cai X F(ZEHE®), Li C A(ZEKZ), Zhan C S(4%:4:), 2001. Characteristics of dinosaur footprint fossils in the Lanzhou-



276 I 7/ B 514

Minhe Basin and their relation to the environment and tectonism. Reg Geol China( & X s }1/57), 20(1): 62-66(in
Chinese with English summary)

Carpenter K, 2012. Ankylosaurs. In: Brett-Surman M K, Holtz T R J, Farlow J O eds. The Complete Dinosaur. 2" ed.
Bloomington: Indiana University Press. 505-526

Carpenter K, Bartlett J, Bird J et al., 2008. Ankylosaurs from the Price River quarries, Cedar Mountain Formation (Lower
Cretaceous), east-central Utah. J Vert Paleont, 28: 1089—1101

Carpenter K, Miles C, Cloward K, 1998. Skull of a Jurassic ankylosaur (Dinosauria). Nature, 393: 782—783

Coombs W P, 1971. The Ankylosauria. PhD dissertation. New York: Columbia University. 1-487

Coombs W P, 1978. The families of the ornithischian dinosaur order Ankylosauria. Palacontology, 21: 143—170

Gilmore C, 1930. On dinosaurian reptiles from the Two Medicine Formation of Montana. US Natl Mus Proc, 77: 1-39

Goloboff P A, Farris J S, Nixon K C, 2008. TNT, a free program for phylogenetic analysis. Cladistics, 24: 774-786

Ji LML), 1995. Sporo-pollen assemblages from late phase of Early Cretaceous in Minhe Basin. Acta Bot Sin(fH4/)2%
%), 37(7): 566-573(in Chinese with English summary)

Kirkland J, 1998. A Polacanthine ankylosaur (Ornithischia: Dinosaur) from the Early Cretaceous (Barremian) of easten
Utah. New Mexico Mus Nat Hist Sci Bull, 14: 271-281

Kirkland J, Carpenter K, 1994. North America’s frist pre-Cretaceous ankylosaur (Dinosauria) from the Upper Jurassic
Morrison Formation of western Colorado. Brigham Young Univ Geol Stud, 40: 25-42

Lambe L M, 1919. Description of new genus and species (Panoplosaurus mirus) of an armored dinosaur from the Belly
River beds of Alberta. Trans R Soc Can, 4: 39-50

Li Q L(Z=JHiiE), Xie G Q@I 5%E), Zhou L Q(JE¥L ) et al., 2002. Sequence stratigraphic framework of the Hekou Group
and evolution of the Lanzhou-Minhe Basin. Sediment Geol Tethyan Geol(ULAR54EHEMTHIFT), 22(4): 73-78(in
Chinese with English summary)

LiJ C, Xu L, Jiang X J et al., 2009a. A preliminary report on the new dinosaurian fauna from the Cretaceous of the Ruyang
Basin, Henan Province of central China. J Paleont Soc Korea, 25(1): 43-56

LiJC, XulL,Jia S H et al., 2009b. A new gigantic sauropod dinosaur from the Cretaceous of Ruyang, Henna, China. Geol
Bull China, 28(1): 1-10

LiJ C, Xu L, Zhang X L et al., 2007. A new gigantic sauropod dinosaur with the deepest known body cavity from the
Cretaceous of Asia. Acta Geol Sin, 81(2): 167-196

Mannion P D, Upchurch P, Barnes et al., 2013. Osteology of the Late Jurassic Portuguese sauropod dinosaur Lusotitan
atalaiensis (Macronaria) and the evolutionary history of basal titanosauriforms. Zool J Linn Soc, 1-109, doi: 10.1111/
20j.12029

McDonald A T, Espilez E, Mampel M et al., 2012. An unusual new basal iguanodont (Dinosauria: Ornithopoda) from the
Lower Cretaceous of Teruel, Spain. Zootaxa, (3595): 61-76

Meng Z F(d HJ5), 1994. Magnetostratigraphy of Lower Cretaceous (Hekou Group) near Lanzhou. Acta Geophys Sin(}ik
YEE2# ), 37(Supp 1): 342-347(in Chinese with English summary)

Pereda-Suberbiola J, 1994. Polacanthus (Ornithischia: Ankylosauria), a transatlantic armoured dinosaur from the Early
Cretaceous of Europe and North America. Palacontogr, Abt A, 232: 133-159

Qi H R GEHATH#%), Yu Q W(TFHIL), 1999. The frist Cretaceous dinosaur footprints from Minhe Basin, Lanzhou. Reg
Geol China(H [E X 35} 77), 18(2): 223(in Chinese)



431 Pk 22 R F e AR e e 04 8 Uk 30 277

Salgado L, Gasparini Z, 2006. Reappraisal of an ankylosaurian dinosaur from the Upper Cretaceous of James Ross Island
(Antarctica). Geodiversitas, 28(1): 119—-135

Song J JCRZASEY), 1993. Cretaceous System in Gansu. Acta Geol Gansu(H 7 HiJii*#4f), Supp: 1-50(in Chinese with
English summary)

Taquet P, Russell D A, 1999. A massively-constructed iguanodont from Gadoufaoua, Lower Cretaceous of Niger. Ann
Paleont, 85: 85-96

Thompson R S, Parish J C, Maidment S C R et al., 2012. Phylogeny of the ankylosaurian dinosaurs (Ornithischia:
Thyreophora). J Syst Palaeont, 10(2): 301-312

Vickaryous M K, Maryanska T, Weishampel D B, 2004. Ankylosauria. In: Weishampel D B, Dodson P, Osmélska H eds.
The Dinosauria. 2™ ed. Berkeley: University of California Press. 363-392

Wang X LFEAEHR), Xu X(FR/2), 2001. A new iguanodontid (Jinzhousaurus yangi gen. et sp. nov.) from the Yixian
Formation of western Liaoning, China. Chin Sci Bull(F}2#i#4[7), 46: 419-423(in Chinese)

Wang X R, You H L, Meng Q J et al., 2007. Dongbeititan dongi, the first sauropod dinosaur from the Lower Cretaceous
Jehol Group of western Liaoning Province, China. Acta Geol Sin, 81(6): 911-916

Wielang G R, 1911. Notes on the armored Dinosauria. Am J Sci, Ser 4, 34: 112-124

Wiman C, 1929. Die Kreide-Dinosaurier aus Shantung. Palaeont Sin, Ser C, 6: 1-67

Xu L(#:#i)), Li ] C(BF &), Zhang X L(7K>41T) et al., 2007. New nodosaurid ankylosaur from the Cretaceous of Ruyang,
Henan Province. Acta Geol Sin(M1fi“#4%), 81(4): 1-8(in Chinese with English summary)

Ye L S("#47£), 1980. Hekou Group in the Minhe Basin across the Gansu and Qinghai provinces. J Stratigr(Mll/Z2#4%75), 4:
96—105(in Chinese)

You H LOLHE), Ji Q(ZFiE), Li D Q(ZEKFK), 2005. Lanzhousaurus magnidens gen. et sp. nov. from Gansu Province,
China: the largest-toothed herbivorous dinosaur in the world. Geol Bull Chin(#FTiE 4R2), 24(9): 785-794

You HL, Li D Q, 2009a. The first well-preserved Early Cretaceous brachiosaurid dinosaur in Asia. Proc R Soc Biol Sci Ser B,
doi:10.1098/rspb.2009.1278

You HL, Li D Q, 2009b. A new basal hadrosauriform dinosaur (Ornithischia: Iguanodontia) from the Early Cretaceous of
northwestern China. Can J Earth Sci, 46: 949-957

YouHUL,LiDQ, Liu WC, 2011. A new hadrosauriform dinosaur from the Early Cretaceous of Gansu Province, China. Acta
Geol Sin-Engl Ed, 85(1): 51-57

You H L(JLI#), Li D Q(ZEA LK), Zhou L QUEILHY) et al., 2006. Huanghetitan livjiaxiaensis, a new sauropod dinosaur
from the Lower Cretaceous Hekou Group of Lanzhou Basin, Gansu Province, China. Geol Rev(}biiii1F), 52(5):
668—677(in Chinese and English)

You H L), Li D Q(Z=KJK), Zhou L Q(JFI¥ Fy) et al., 2008. Daxiatitan binglingi: a giant sauropod dinosaur from the
Early Cretaceous of China. Gansu Geol(H il #1)5), 17(4): 1-10

You H LUJLIEE), Luo Z X(F#FH), 2008. Dinosaurs from the Lower Cretaceous Gongpoquan Basin in Jiuquan Area,
Gansu Province, China. Acta Geol Sin(}1J5i2#4f), 82(1): 139-144(in Chinese with English summary)

You H L, Luo Z X, Shubin N H et al., 2003. The earliest-known duck-billed dinosaur from deposits of late Early Cretaceous
age in Northwest China and hadrosaur evolution. Cretaceous Res, 24: 347-355

Zhang J P, LiD Q, Li M L et al., 2006. Diverse dinosaur-, pterosaur-, and bird-track assemblages from the Hekou Formation,

Lower Cretaceous of Gansu Province, northwest China. Cretaceous Res, 27: 44-55





