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QT HABRMEYIE wET 530012)
(3 PEBERET S SH ARBIRH Jb3 100044)

WE AR T R BT VIR T RBE Bt i R b — B ORISR R R A VLT R (Qingxiu-
saurus youfiangensis gen. et sp. nov. ), FMFIEHIRABIEU T AXLBEN LGB —BK
MBI B AW ER ZEAME . BT MARRHEA S X5 FHME .
AR ZRBCREMAKRET AN BREIFERR WESEBIRRKZ WAERMK (S
0.65), I P A BLAIHTE R L) BOR SRR RE 09 B R R de ARk 32 B, W B e 28 R i 3K S5
HHPSZRE S, AL ARG EL I I 2o
KWWY T, GE M, Bl
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AR A AR ZRBA (Hunt et al., 1994) , Ok Z 40 Bt A 37 9 3t X A i Bl 268 228 Jp 8 o
B BEAEL RENEAZHILAJEM (Wiman, 1929; Hoffet, 1942; Nowinski, 1971;
Borsuk-Bialynicka, 1977 ; Kurzanov and Bannikov, 1983 ; Martin et al., 1994) , #RT H 1999
LR, WX 5 L0102 AR R B T 1 £ 51 5 Y M B2 2 Je A A B b s (Allain et
al., 1999; Pang and Cheng, 2000; %%, 2001; Averianov et al., 2002; You et al., 2003,
2004, 2006; Xu et al., 2006; =L 24%, 2006; Tomida and Tsumura, 2006; Ksepka and
Norell, 2006 ; Mo et al., 2006; BE E%:,2006, 2007) , AR AEHHEFZH THEZE
RHIE K HT BT (Barrett et al., 2002) , 4 X057 THER/R, EMA AT RERE 28 e 19
FIEHLIX (You et al., 2003) , FIEHITES 3R, Tl X A9 B Je P 2628 2 3R 3
HE ML SFES A (Xu et al., 2006) , £ H, SRR ZEHE AR 1A #b =53
FAL T Hu X, FERE (A WLl — M A S (&%, 2001)

1991 48,779 AW ERIBREAR RS, X PR BA XM 7 W Fadk 48 km By
Ao 2 KANAKIEH ST T RYR , TRAG 0 70 FE U I 28 F0 i B S B ow i B (B 5%,
1998) , SIS AR FEAHE U T ARBKAL G B #: — R T B AT 6E/E TRI# 2
MR E AAMER EAhE%, ETZEAETPRMEEAREEZ NS, B

D) BB T A B ST B IR & A B2 e B AR BB
kS B #:2007-06-25
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7= BB K/ EC BIAR TS , oA THE Bk Lo B AR T Rl —ME B AR FIER AL, AR — A& 48
GURERTGYE et Rk, S a2 (RO R EH P E ) B AR 8 B i (Mo et
al., 2007) , AR MEHANRI GG F (7P R B e R RS ™5, 1985) o A< 3OK R
X—PEETMXEREMN G EHE BB, HEL B —HRILES
H.( Qingxiusaurus youjiangensis) o FiAT KLY K A BY T3 — 25 T i B SE 40 0% 3R T2 9 3 X
EREZARWEHEERILEERESRIERERZTHASR, WHER RN RS LF
BE Wilson (2002) RS

2 ARGk

% Dinosauria Owen, 1842
W12 Sauropoda Marsh, 1878
E . 2 Titanosauria Bonaparte & Coria, 1993
BFH X (HE) Qingxiusaurus gen. nov.

BAE RIFREMHEM SRS A LT XN EEH 2R ME S5hERAKZ T
HBAK(£90.65)

BB Q. youiangensis gen. et sp. nov.

iR “Qingxiu” H“VEFHF”WPEE, BRI IVEKFE", BIE R WA 76 (LK ; “ saurus
“(ABETE) IR M9 ; B4 “ youjiang” R AR X B A 1L, BEALA 7= H14) 300 m,

HiLEH & ( FE ) Qingxiusaurus youjiangensis gen. et sp. nov.
(E1;3& 1)

MIE [FJRAE,

ERRA oA RKEKEER, QR —BRERZEOAHERENEI. A6 E
W ZEEE. T AR EYERE %S NHMG 8499,

FMEEAM JEREBREKETHRIRE S Kara kg, FRERAE,

AR —BRIEFREBIOEHEMEI(E 1A-C), MFEBEK A0 X ARG
A KB L7 EEN , X — M E N2k B EHEF IR, WRFKE (27 cm) 4
Wi, f A . B M S B R T e K (38 1) , 5 Huabeisaurus (Pang and Cheng,
2000 ) 55 17 iy J5 B FE A RO B AR EAHEAR SR 20, X3 T — L6 E B 2K20p 40 Malawisau-
rus (Jacobs et al., 1993 )  Phuwiangosaurus ( Martin et al., 1994, 1999 ) 1 Alamosaurus ( Gil-
more, 1946 ) FRETHR EHER 2 B AN [0 [ 1B TE , L X BT Mendozasaurus ( Gonzalez
Riga, 2003 ) F Opisthocoelicaudia ( Borsuk-Bialynicka, 1977 ) Fgij SR B HE18 £ 5 B A% [5) i 5%
BEARZENEE . HE2RERKIRERRTKE, REE EBH IR, B TR AR %
ERBTEREKE, MEMATIRM TR, 5SXERFE Dicraecosaurus (Janensch, 1929)
I 2H Amazonsaurus ( Carvalho et al., 2003) 2651l, A2 F , Huabeisaurus B RIEE &
HE#H 2 TR v i 18] IS % K, Camarasaurus ( Mclntosh et al., 1996) BB SR B HEMH £ 0k R 7T
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Ui A5 [ A B B, TR 22 B0 M B 2 B RiT B AR MR 2 R R LB M IR (Upchurch et al.,
2004) . MAMAIBIZ AT T PIZREK N E MIAE, FF7E o R 3 T — KT 58 /95 RS
RIS EERK KW, BREM [ mmEEHER EETARMA ., MERRE
GREE AV, REEREET T D/ DRBRE R ML, 1 2R e 5 (Rt 2%
FE AEBHIRGEM , —E 2K A0 Mendozasaurus 1 Opisthocoelicaudia W) R &R &
HERH 2 BRI AR FIR 5 AR SF RAR G BN K F |, Amazonsaurus 2532 H 28 8% e B 14 22 RN
HRREHIEE LT, AERRTES L.

ERBERRAFEATE (B ID,E), BERBF,MIZHEMA, FEAEE
¥ , 5 Opisthocoelicaudia . Phuwiangosaurus . Erketu ellisoni ( Ksepka and Norell, 2006 ) F1EAth
KEEE LRI AE L (Salgado et al., 1997 ; Wilson and Sereno, 1998 ; Wilson, 2002 ; Up-
church et al., 2004) , M ERESE N R, BT Malawisaurus . Mendozasaurus F1 Alamo-
saurus, FLLZ T, Opisthocoelicaudia F1 Saltasaurus (Powell, 1992) FHg & 4 Jj5 2 £ IR FE ™
o BHHERMERMEEN LT THERERES, ERERERREN T RE, K
5 em, KR REGEMTEHAME B HB A KT (Sanz et al., 1999) , EFEHIME
R SEEKENILELN0.65, KU TIEE LRl ; MEE LTI H, X —WE—K
KF 0.75( Upchurch, 1998 ), Lt i 7E Mendozasaurus # 0. 81, 7E Opisthocoelicaudia & g
0.75,

EREEREEFTE, (A A RS MUBE A Bk (B 1F-T) . BiAL, AL & #Y I o
FAXTHH:, S AN LS K ER 41% , 15 Saltasaurus F Opisthocoelicaudia 1T % T,
EHBRRKEZIRT 40% (IEEAEL. WhE#REsMIEE 27 E R ARSI, 5 Alamo-
saurus ( Gilmore, 1946; Lehman and Coulson, 2002 ) 1 Neuquensaurus ( Huene, 1929;
Powell, 1986)5{bl, Bh& = A MIUETEE MBI, A T EMBEET 1/3 Abr 2RIUE
MR SR, Z G OB R — B R B T 8P &, =M M Us I 2 = M8, Z a0,
Stk #8 tt , Apatosaurus ( Gilmore, 1936) .Camarasaurus ( Ostrom and MclIntosh, 1966) | Opis-
thocoelicaudia FAFA K 22 B BIZS R e ) B = A B U 2 RS SR 288 . B T S 3k o
173 B N BEHRE, IZRETE Opisthocoelicaudia \Saltasaurus FIEABHF RIE B AR
T AKE . BEBERSEmRABMA ,TmWE N FE, 5T HEEmEMREE,
<A ] MU . R, BEE Sk m) 5 AR &, ELTe] H R AR B B B K T = £ Ml Y
%, BEBENE MM AKE TIREHE R, 1208 B LB L 0E R, BRI
& (intercondylar groove ) FAXT AR , 5 HAth KR L5 B WIS 25 8L ( Upchurch et al., 2004)
AR, 37 o 5 9 T P SEAE B R RLRE , WBRE T8 AMR BRI A B T — M B2 R/NEER, M)
BRI, 2T EINEEET P KFER“L",5 Alamosaurus ( Lehman and Coulson,
2002) K000, BEEML B WAI L LA /MM, S, KESEMMER T Co-
marasaurus ( Ostrom and MclIntosh, 1966 ) il Phuwiangosaurus ) B 5 i ¥m Bl 2% & B F1/b
AIZERE , i oS T BR8] /5 I K AAR RS9 o 30 00 19 AR 1) B T RO I K, RUHA AT I 3 g
KRR,
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Crsp

rac

A1 AILES GRS IE 8R4 (NHMG 8499 )
Fig. 1 Qingxiusaurus youjiangensis gen. et sp. nov. ( NHMG 8499, holotype )

A-C. HiEBEMEM LM cranial caudal neural spine, A. FHJfi cranial view, B. fl|#{ lateral view, C. J54
caudal view; D. £5J6E & #K right sternal plate in ventral view; E. Z=J4‘5 8 left sternal plate in ventral
view; F-1. ZZHEE left humerus, F. 7yt proximal view, G. wtiygfl distal view, H. HjfA cranial view,
[. ZMIAR lateral view:J. 45 5 BifL richt humerus in cranial view; A—C B LR =10 em, D-J | EL ]

R =20 em,scale bar equals 10 em in A-C,20 c¢m in D-]
a1 571 HH Abbreviations : crsp. cranioventral ridge of sternal plate 5 & Hij 8 ;hd. head JIl'H 3k ;hple. humeral
proximolateral corner [Jj & T #Ml| /f ; 1bh. lateral bulge of humerus ‘B #M&E 1™ ; pdpe. peak of deltopectoral
crest — FA IR s posl. postspinal lamina Jifi 54 ;rac. radial condyle B&E 4 ;ule. ulnar condyle [ & ##
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®1 RILBEFE(FHEHM) ERRENE

Table 1 Measurements of the holotype of Qingxiusaurus youjiangensis gen. et sp. nov. (mm)

BAK A S de K 5 (J&E ) 176 i e K 3 (J&E ) ISR/ ()
FR 4 Specimen Maximum Maximum proximal Maximum distal Minimum midshaft
length width ( thickness) width (thickness) width ( thickness)
28 Neural spine 270 30(30) 100(50) 65(35)
229 Left sternal plate 560 (50) ? ?
£ & Right sternal plate 580 (50) 210(12) ?
7 Wi Left humerus 900 370(250) 300(200) 155(100)
A REE Right humerus 890 ? 300(200) ?

3 WEME

REBEF RO AR, BXEHRMRE T IFZ B M ERTESEIE, AT
HAITRIT X — ARG B, BEHFHAAE RIEREEE WL PR P R — L
MR B E BRI AN R E S ERE B TE B b o< 55 AT AT L RTER R
HE e 22 RS [ 10 9 L) B BB = M B B [ i i ok . XUIIERN U RBIE BF R TE
e KR , oA — SO AE (FU AR B HE 1 242 08 1] I 58 LA K R B = A g U B R 1 s o
) ERAEF IR THAMNASHE R, & =M 8 ermnd k2B w2k
TR R RIE S RHE, X RATE F o B v REJR TIX — 268 R T, 16 75 1o Y Ak B o 45
I, AR T REER LA TR AT R ST HA TR, S8l Eoth, EF
AFREIR TRE Pl &R H A BE X — KB IHREE . BXERNMA LA EEER
R EF e R R B BRATE LA FFTELSHR AR,

E5 A, T X B A T 82 W E ISR : Opisthocoelicaudia . Huabeisaurus |
Phuwiangosaurus | Tangvayosaurus , Borealosaurus . Jiangshanosaurus | Gobttitan | Jiutaisaurus
Sonidosaurus, 5 Opisthocoelicaudia ¥, TEF WM B R E T, BhB B SMU T 5 1/3
BERE TSR, B E R = A R ) i K, B AR AR A ) 58 P R R T RS
MK, &S ERRTEREMEM 2B I RIK , 2 BRT 5 E 3R, BE 8 A9 -5 Sl
Z [ E AR RS, B R B G B F E B S s KK Z AR (2929 0.65) ,
IXUEEE X5 Opisthocoelicaudia FIX 51|, {15 —IZHIAETE 75 Jo 09 M0 B ABXT K/ANE 3R T
FoAth RIS R e, A B T HAs B 2 P AR B K & (BB SREB B XK Z LTEE
ek Rde h—iEid 0.75) » FIRENEF EEF XL RE R HE, AT A
B AN BN E R R ¥, 5 M Phuwiangosaurus #J8HE B, (B
BIE AR BRSN & MBI MAE RN BE . EF AT R 2o Y5k, m
Phuwiangosaurus RYRT R EHEMR Z BN M) e o 518 5 AR, Huabeisaurus HIRTER
HEM AT, Ry R, Ay ROEFRAESF BRI, SEFRA
A , Huabeisaurus B REBE M HEREE T — RN E BEREH KA , Borealosaurus 1 & ik
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MBS EARXS AN AT , B = A B0k 1] i s Ak AR BE IR V8 75 ik B . 1B 55 e A H At
WM E fe s R0 By T 5k = A0 B 09 B B 3RO M ARMEF 1T LU

EHRBRIB M 2B A B, M XK, AU a0 IR 48 220K, X AE O R BF A
MEMEWME L HEERLR P ILAFER, SO ERE X E FH) Dicraeosau-
rus (Janensch, 1929) F1E W #) Amazonsaurus ( Carvalho et al., 2003) FR7] ILE , {H /5
ER e BR T RIEREHER 2R 2 B S 10 FE 48 B9 ZOR S0, B A8 R AT AR FUBRAS B %5 AR
REMWELEF o L F . MILZ T, HA K ZH ISR (AT R 2 25 m &
ZEWIMCIR (Upchurch et al., 2004) , B R X 5| TEH HHE Y KW EL. BF XM
FERRE A R R FAHDC R BT 3R, T E 2k Bk B B BT SR IEZIERE B
Z, IEAE A B RN IF1EIE B B A FFAE 73 A —FE (Xu et al., 2006)

ﬁi&]’ @?ﬁﬁ%ﬁﬁ“ﬁ&%/ﬁﬁ%ﬁﬁ%‘%?kﬁﬁ]‘ﬂﬁo %zf;’@\%*%\yf-;}i\i‘;&i\
B A G R A RN Adn T B sb T AE, Bl @A 452 T 47K, Bucky Gates 45 2 3& SC
EE I R R E N

A NEW TITANOSAUR (DINOSAURIA: SAUROPODA) FROM
THE LATE CRETACEOUS OF GUANGXI, CHINA

MO Jin-You'? HUANG Chao-Lin° ZHAO Zhong-Ru’® WANG Wei'? XU Xing’
(1 Faculty of Earth Sciences, China University of Geosciences Wuhan 430074 jinyoumo@ 163. com)

(2 Natural History Museum of Guangxi Nanning 530012)

(3 Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044 )

Key words Guangxi, China; Late Cretaceous; Titanosauria

Summary

A new titanosaurian taxon, Qingxiusaurus youjiangensis gen. et sp. nov. , from the Upper
Cretaceous red beds of Nanning City, Guangxi, China is reported. It is represented by several
postcranial elements including a cranial caudal neural spine, a pair of sternal plates, and a pair
of humeri. The new taxon is diagnosed on the basis of a combination of following features: sim-
ply-built cranial caudal neural spine elongated and paddle-shaped and the length ratio between
sternal plate and humerus low (about 0.65). The new form, as well as other recently recovered
titanosaurian taxa from Asia, indicates a highly modified postcranial morphology and large di-
versity within this sauropod clade in the Cretaceous of Asia.

1 Systematic paleontology

Dinosauria Owen, 1842
Sauropoda Marsh, 1878
Titanosauria Bonaparte & Coria, 1993
Qingxiusaurus gen. nov.

Diagnosis Distinguished from other titanosaurs in having a unique combination of follow-
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ing features; simply-built cranial caudal neural spine elongated and paddle-shaped and the
length ratio between sternal plate and humerus low (about 0. 65).

Type species (). youjiangensis gen. et sp. nov.

Etymology “Qingxiu”, for “shangingshuixiu” (pinyin) , means “a picturesque scenery
of mountains and water in Guangxi”; “saurus”, means “lizard” (Greek); “youjiang”, after
the name of the river near where the specimen is excavated.

Qingxiusaurus youjiangensis gen. et sp. nov.
(Fig. 1; Table 1)

Diagnosis Same as for genus.

Holotype A partial postcranial skeleton ( NHMG 8499 ) including a cranial caudal neural
spine, nearly complete paired sternal plates, and paired humeri.

Locality and horizon Dashi village, suburb of Nanning City, Guangxi Zhuang Autono-
mous Region; Upper Cretaceous red beds.

Remarks The cranial caudal neural spine is elongated and much broader transversely
than craniocaudally. It is subsquare in cross-section at the base, but gradually broadens distally
to subrectangular in cross-section with the cranial surface slightly broader than the caudal one.
In cranial view, the neural spine is paddle-shaped, flaring distally through most of length and
then tapering into a round summit. A low and broad ridge-like structure is present in the mid-
line of the cranial surface of the spine. This structure fades into the summit of the spine and be-
comes markedly concave towards the basal part of the neural spine. The caudal surface of the
spine is nearly flat with a greatly reduced post-spinal lamina near the base of the spine, just la-
teral to the midline. In lateral view, the surface of the spine is nearly flat, and the distal portion
of the spine is inclined caudally. There is no indication that the lateral laminae are present on
the lateral surface of the spine. The simply-built cranial caudal neural spine of Qingxiusaurus is
quite different from some titanosaurs such as Mendozasaurus ( Gonzdlez Riga, 2003 ) and Opis-
thocoelicaudia ( Borsuk-Bialynicka, 1977) in which the cranial caudal neural spines are rein-
forced by prespinal and postspinal laminae, and from some Diplodocoidea such as Amazonsaurus
(Carvalho et al., 2003) in which the cranial caudal neural spines bear well-developed lateral ,
pre-and postspinal laminae.

The left and right sternal plates are crescentic in shape, with a strongly concave lateral
border, as seen in Opisthocoelicaudia and many other derived titanosaurids ( Wilson, 2002). A
stout ridge is present at the cranioventral margin where the greatest dorsoventral thickness of the
plate is about 5 cm. This stout ridge is also developed in other titanosaurids ( Sanz et al.,
1999). The length ratio between the sternal plate and the humerus is about 0. 65, while it is
0.75 in Opisthocoelicaudia and even larger in other titanosaurids ( Upchurch, 1998).

The proximal end of the humerus is relatively wide, reaching 41% of the total length of the
element. The proximolateral corner is somewhat square. The deltopectoral crest sharply projects
cranially at the proximal one-third of the shaft, which extends ventromedially at about one-half
of total length of the element. The base of the crest is robust. Caudal to the peak of the delto-
pectoral crest on the lateral side is a distinct bulge, which is seen on the humeri of Opisthocoeli-
caudia, Saltasaurus ( Powell, 1992) and other derived titanosaurids. Viewed ventrally, the
outline of the articular surface resembles a stretched letter “L” , with the radial condyle bending
caudally. The distal end of humerus is nearly flat, with the ulnar condyle more prominent than
the radial one. The articular surface of the distal condyle is slightly expanded onto the cranial
portion of the shaft.
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2 Discussion

Qingxiusaurus displays many diagnostic features of the Titanosauriformes or its more exclu-
sive clades: humerus with well developed proximolateral corner, crescentic sternal plate, hu-
meral distal condyle exposed on cranial aspect of shaft, cranial caudal neural spine transversely
broad, and humeral deltopectoral crest markedly expanded distally. These features not only es-
tablish the titanosaurian affinity of Qingxiusaurus, but also suggest a relatively derived systema-
tic position within the group. Humeral deltopectoral crest markedly expanded distally is a diag-
nostic feature for the derived clade Saltasauridae, suggesting that Qingxiusaurus might be a
member of this group, but Qingxiusaurus has a relatively flat distal end of the humerus, unlike
in Saltasauridae the humeral distal end is divided. Therefore, Qingxiusaurus could either be a
basal saltasaurid or a sister taxon with the Saltasauridae. Given that this systematic inference is
based on limited information, this conclusion is tentative and more material is needed to confirm
this assessment.

Qingxiusaurus possesses a simply-built, relatively elongated, paddle-shaped and axially
compressed cranial caudal neural spine, which is uncommon among sauropods, especially
titanosauria. Similar structures are also seen in some genera of Dicraeosauridae such as Dicraeo-
saurus ( Janensch, 1929 ), Diplodocoidae such as Amazonsaurus ( Carvalho et al., 2003) in
which the cranial caudal neural spines are elongated and paddle-shaped, but bear a well-deve-
loped lamina system. In contrast, the cranial caudal neural spines in most other sauropod taxa
are simple, laterally compressed plates ( Upchurch et al., 2004 ). It seems that Qingxiusaurus
reinforces previous assertions that Asian titanosaurian sauropods show a highly degree of varia-
bility in postcranial morphology and display a complex pattern of character distribution across
the group (Xu et al., 2006).
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