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20004 7 A VERTEBRATA PALASIATICA figs.1~3

AENSREA—NERRE
REENY
% B REH EEB EAW FEH EHY

(O PEMERGHEDNY S G ARTRN LR 100044)
Q FHEEXYEETRE BN 450004)

ME LT &REH (Iguanodontia) — %7 B F——% B 8 I (Nanyangosaurus zhugeii).
BAFTHENS EHARKFARNEAARERMDED. ENBERHTEEE. E_288
EBEZEEFMENEEREN 90%; BNEFERREIM: HY VO KE DM TFRBEHERRE
BB HEBAREERRKREXRTEZNE. RARXRTINER. EHERREEXRSHE
EMNBHEEN RS HABE, EEEHENEAA R TERZMO RN EAEHITR
BIRR .

xBiFA FENS,.BAEH, ARTH,.EZHRT

EESES Q915864

BRI H (Iguanodontia) AR —RIILF2RMEST AW S HLBR R, BFEEEL
MR A ILFNGEEI U —-HELZTBEEH, 3 -BERANEER K
%+ (Hypsilophodontidae) #1185 B% ¢ #8 $t (Hadrosauridea) 2 /8] B 4 i S B 49 S R K 2
BBIFABRE, HERFMARH, EHAR-TRRLH, MERRES NGEE
KEAAW — NI R KB (Milner and Norman, 1984; Sereno, 1986; Forster, 1990,
1997a, b; Norman and Weishampel, 1990). RE XK AIEFAIAE TR A EH K
KWHW Probactrosaurus gobiensis. P. alashanicus(Rozhdestvensky, 1966)f1H i B H
Ei B REBEMN P. mazongshanensis (L, 1997). Probactrosaurus W] B4 3 5 B8 g 1
RAXRARIEH —L B (Norman, 1998), X THERHEREMEMPHESRAHAR
A EEE X (Norman and Weishampel, 1990). BEM R, 45 NIEBA XA EESY
PR AR.

B FH & (Nanyangosaurus) AR A KR THE N S BEHEARUN KRB RTFHY
ROGREBRDES. BHEERGARYE Y RRRAIFRER S HE. 1995
&, 7E IR Ay BUR B BB T, RATEIE T R RREW A, R EMITRBEN L
R REIHAMH, MeAREHRAEMBBER SN XEXRE, HAMBBTH—
Mk,

1) EXERMEESTME (WS 49552000) I EA AR H A Y% 5 AR EH R RN X HRELSWE
(4= 9709) BT 8.
KRB 1999-12-28
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5% B Order Ornithischia Seeley, 1887
ZRITH Suborder Iguanodontia Sereno, 1986
FIRZE Family Incertae sedis
BPAE (F)8) Nanyangosaurus gen. nov.

BRIE BEPENSE FEBFKEHEIEZEENENERY 900%; FHULEEH
oM, RHETRBERFERL: Y IV 1B et B RERTHEYKE S
ZEHEEERRKERTE=ZME.

BEM N zhugeii.

B2 Nanyang, ERUBRA = H BT 2E 3 X ; #4 zhugeii B F = EEHPEL BBRENE
BRIERS, B KARE T 8 HEZB5.

EERPAR W&, ™) Nanyangosaurus zhugeii gen. et sp. nov.
(E1~2)
FEE [FBAE.
EBHREF —BEATENER, BRRSEH, SBEH, SRERE, B8 E; i

R1 BMARBERRE(V 11821 #EHR
Table 1 Measurements of the veterbrae of the holotype of Nanyangosaurus (V 11821) (mm)

vertebrate length width height vertebrate length width height
centra ventral anterior anterior centra ventral anterior anterior
Dl 53 46 49 C12 47 39 47
D2 62 46 60 Cl13 47 37 42
D3 59 51 53 Cl4 46 40 43
D4 49 52 ? Cl1s 47 38 44
D5 61 54 ? Cl6 46 35 39
D6 59 58 ? Cl17 46 35 ?
D7 S5 61 ? Cl8 45 37 40
D8 54 63 64 C19 44 37 34
S1 56 67 ? C20 46 37 34
S2 48 57 ? C21 44 38 37
S3 54 42 ? C22 46 38 36
S4 59 49 ? C23 48 39 38
S5 60 59 ? C24 46 37 35
S6 54 50 ? C25 44 38 31
Cl1 51 78 ? C26 44 38 32
C2 53 66 76 C27 45 36 28
C3 50 66 ? C28 45 36 29
C4 52 60 67 C29 45 37 31
Cs 52 56 ? C30 44 34 29
C6 49 51 61 C31 45 35 30
C7 44 45 ? C32 42 32 27
Cc8 51 48 57 C33 44 35 28
9 47 44 54 C34 40 32 25
Cl10 44 45 49 C3s 38 32 23
Cl11 48 45 47 C36 32 31 ?
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SENHEE. TEMN¥EEERIYE T ALARIIREHES V 11821,

FHERM WrENS EIEE RITH, 0%,

FAHER —PEEREE KA45m K, 15mE EBHE). HFHEREENES S
SGEFRNA AL ML FEnA &SRR, o R —RBNME,

hEER. BHRAEGREAMEREEIVERS. M TRERTE BRI
BEHWRS, RS ETEREREDABTEREDSHEL. BHES M DI £ DS, Fitdk
B S1 3 S6, BHEH S M C1 B C36. BRX—HEHAELRELRHWERBHALE,
1B b 550 482 S0 #E ) HE SR

EHEEE SN BE 2N ERENEHEDOI A D). .S MBI AEE—EN T
(D3~DNM—NMEHFHA SR M (DS). H MM S RAF BT, HMEAKE
RMESERMMBEHMASHRABHHN. AEE—EWFHRMERRENITTEE T EHL
TR B, SHEEEEEAETHE. XEARARTEFRETREH LB
BB ST E, TRAR-RKRS.

MERBMBEAME EAKBERT AT ENERE RN, D1 7T8E 5 —3i 5 FHE, D2
AHEN— P E M. DIBEGEME, KEZE, XVEREE 0, s XVESE04E,
BEE., D2#EEFMA, HRATE P, D3R DIASE—E HEXTEREEER
M, BIEDOER, FE XY E MM, D3 BARER, D4 25 — M5B E s, DS
D6 RE—WEMBAEB Fig, D7 I s 5T .

10em ® o
1 EEBERGENV 2D FEMER
Fg.1 Vertebral column and pelvis of the holotype Nanyangosaurus (V 11821)
A. HHEQALA S (dorsals in lateral and posterior views); B. FEMEME L (sacrals in ventral view);
C. B—RBH#HEM A" candal in posterior view); D, EHE LA 5 M (caudals in lateral and
posterior views); E. Bk¥KATHR (chevron in anterior view); F. 2 E fI# (ischium in lateral view);
if, ischium foot 4 & M; vg, ventral groove B

FEHEE B 6 NEIER M (S1 E S6). — M EFHift (D) M—MRBEH (COAR. M
B FEMBE 5 Iguanodon atherfieldensis (Hooley, 1925; Norman, 1986). Vectisaurus
valdensis (Norman, 1990)F1 Probactrosaurus (Rozhdestvensky, 1966; Li, 1997)#[F. #
HE (B & M f B A A s U, I &, TR MR A m BRI FRA
AF 4k, T Iguanodon atherfieldensis J& ¥ FEHERK 7] 58 BE B B K T 5 87 # (Norman, 1986).
AT Iguanodon (Norman, 1986)F1 Probactrosaurus mazongshanensis (Lu, 1997), ###E
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AT R REART, BETEXTERBEERE, CL BT MESE R, MG
XNTEHBEBILFRA—RE. BHSHEENXYTERE T SIHAERMER R S1 X S6 #: ik
MEXTAMME. D8 XE — KA. i O MEEAE R, %
SOMEEEZN—FHEH, HRANERBEE AT 8, AB=ZF8 S)FH, —HEMZEE
ANFEEME(S6), FHFHMIEMEXTL., X—FFERBEREAN, FIEARE. —K
RUL B SMWAERBERET Pl SEPE X~ RREREERENE L
Telmatosaurus transsylvanicus F1 % [K & I Bt & (Weishampel ez al, 1993). Iguanodon
(Norman, 1980; 1986). Probactrosaurus gobiensis. P. alashanicus (Rozhdestvensky,
1966) 1 Hadrosaurinae (Weishampel et al., 1993)HI /G EFME EHHR KT —E.

F 36 MBI (BEREER)RE. HARANTOER, FHMX T EMEHMSE, #Hik
0 16 < BE R A B L, B 1 R 1 B R B KT 1 R B, U B A
HP R KRR, MRS X WEREHEREE (C1-C)H)KRKEHRERFE (C4-
Cl4). ¥ £ (C15-C17). # N #1 JB (C18-C22). IE /N #1 J& (C23-C35) 1 H JE (C36).
Bactrosaurus (Godefroit et al., 1998)#1% ¥ & 3% (Norman and Weishampel, 1990) it
MEMBAEKMNEXRYTEEERKRIE E% B E N B, Probactrosaurus
mazongshanensis {XF LN BHERIE X TWHEHE/SNAHTE (Lu, 1997), AL HHE KM E
HERT S XV EJLFE2 3 A AT (Weishampel and Homer, 1990). HMABEAL KT —
RFEEA; LB KBRS, B 5 T Z S 2N JLF KT 1 B E
B4R, TE C20 EAFFIRIEK,

C2 EHE, C3 EF, RE—MFBE F s, FHBBKINXTE. c4 BEBEET.
C5 RIF T BONTEEH M LML, 201 T BB 2 (Sereno, 1986), HA LMK T Ik IK,
CT AR BAESE HRRET - BKENE, G—CI7THABEEHRXFRENE. HEK
FFEREi R R, CISEMXNEKE Y, BRVTEARE. HENERIEEZEXET —
A, HEBARAE. CIOBKIEXTEE N ADE. ERENEHBRET -BF
B, C20 £ C3SHEAXTEBANAL, BRMMERMHR, WA FAKIMXYHE,
MEERE, LFEEZREMRE. CI6 HETRERERE, AEEKIRXYHE.,

BB B AU PR B A R, BEM B BEwmE K, GIB P BB RE. LE
BAaH siRETEER GTRBEEEM. BEELIRNE G ME 5 R, 555 may
R, ER—HENENITXTE, FELENTXTEMRALNENSXTE, FXT
HTHH—HENEXHE W AREHENER (nner tuberosity) 1 51 f& &2 (external
tuberosity). WSMERKA BB G XVEERN. ARELERTKT LS LMIME
E.ARE-HTAR. MEREBEXTEZERE—HW. WSMNEE R FEMER—ES
REW =M. FRTHASES EN=fAlEASrmnny, LEFEE TSR
H, T%HZ M. & & 3 Camprosaurus. Iguanodon. Ouranosaurus F JE 1& & 08 ¥ J
Telmatosaurus I ZFABER KRG EZHBE RS, —AMERAIRE, FE2HE AR
(Weishampel et al., 1993). =B AN EEBRIRE LA —FERT I LIME
(Bicipital gutter). AE& T eh#8BI B4, A 0 B KT mBE M BERN V2, EmREmE
%, GRIERKE AL N 1311, ERENSEAEME I, X — AR K FEMBE 4,
X8 /D. ZRRERIBEREAIKE. FRZAENRERT —RKERHNE, WL
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B2 MEHEBIEREERV 11821) MK
Fig.2 The appendage of the holotype of Nanyangosaurus (V 11821)
A EREEEH MY (humerus in proximal view); B. ZZfEE B4 (humerus in anterior view); C'. %
BB T 3 A (humerus in distal view); D. ZREHMZEHHE S (left ulna and left radius in posterior
view); E. ZERT % 3 W (left hand in dorsal view); F. ZEBFE 45 (left femur in proximal view);
G. ERE AWM (eft femur in medial view); H. ZERE Wi (left femur in distal view); L LM
B M 22 HE B BT (left tibia and fibula in anterior view); J. 72 R2 8 #1242 He & M UM (left tibia and
fibula in medial view); K. ZER2H MZEHE# L5 M (left tibia and fibula in proximal view); L. ZC#R
& B (left astragalus in ventral view); M. Z2J5 B 4 (left foot in proximal view); N Z/5 B H
. (left foot in dorsal view)
ap, ascending process [ F2E; bg, bicipital gutter B —3kUL¥%; cc, cnemial crest BB & #%; dpc,
deltopectoral crest Zfg My ; cl, calcaneum BE-H; et, external tuberosity SM&E; fh, femur head B
&3k; ic, inner condyle of tibia B PIBR; it, inner tuberosity WR&#E; hh, humerus head BLHE 3k;
Ic, lateral condyle of femure A% E #h#8; 1lcd, lateral condyle of tibia B2 & 4N #8; mc, medial
condyle of femur & A #; mc. IV, metacarpals -V B ¥ & —FE HEE; mp, medial
process W3; mt. IFIV, metatarsals II-IV, 55 - 80B—% B &; op, olecran process RE ft &;
rac, radial condyle S #8; tg, tunnel-like groove B JIR¥; ulc, ulnar condyle RE #; 4, 4°
trochanter 58 MU %%+

1) BE2A~CREFZERMFLH.
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TH—HENE ERRORERENW, W—EREHERE T, W4 NaRE
BRABEE R L MEEOBRIRENE. X —4FMEET Iguanodon (Norman, 1986). R
FREABNAERMAE HEREAHENERME. REEVUEXRTHEESE XUTF
Bactrosaurus F1— LB ¥ A (Godefroit er al., 1998), BERBEEHN TEMEFHE AT
RAE®R, KT Iguanodon atherfieldensis (Norman, 1986).

EARERGFRE. REBRIGH . HRKESREB/IEATELG N 12, BET
Ouranosaurus nigeriensis MZHREYE ., REENHEBK, HEAXEE ARG TB/ME
MBEERE2RE. REMEIER LT, LT Iguanodon. Ouranosaurus 1 15 ¥ 15
(Godefroit et al., 1998), M ZE 8K B I #5230 Hypsilophodon foxii M Camptosaurus
dispar P, REMRBEERE. REMEMREAE T HFRE THRTREIER S, 29
AL HREFHAES. REEHIMUEH SO, AR — RN X EH, B2
BELAMXY, X—XVEH-FEXEFHNAEM—F SR T K REANMNE R
H., B, ARAIRETFZHA—-HBELENE., AT, RETEHEH. RETHITE
A, WO, SHE T, KRB e 56 1 1 1 55 111 3.

EAREREZE. BERINGHE, KEANERTEERIE 1545, ARBKEN 92%.
ZHERRHBEB AT B M. K, TEE ISR B M TR 2.5 1%, EaR S
Bk, BEARERM TR 120%. HaB THEREEA L VLB, R0 &R,

HEERERST. AEFE B FNEETME LEFRE RENE ST TRE 1-3.
M1 -3, IV-1TV-3, V21U V-2, B 5088 5B imm AR 43 56 VO 4B 3 0 0 228 3 38 403
T REMETA I3 I-1A V-1, B EZMBNEETEHEE. BA04E—&.
EEHNER AU, F_EEFHAK, KENEZEEHN 90%, KTEHFTASHWED L,
UL VAR A, T 0 Ak, TR — s AR R X, S I s e
EHTHE-ET, ARXVTEMESRT, DRETEEEK ER—NENENXTE, 8
MEFLFSE=ZFF KK, BHHSHATE =%, L L2 T8k, 535 M
W, FREFEEE, AFENEEKEN 31%. 585 B 5, 367 M3, T
28, i, HEE B XL T B8 88 B (Weishampel and Horner, 1990), TR EBEMN S
LER., HERUTHME R, AR, RHE V-IBEEE R, HKERNT RAH
mEE. NiEE2HEHER.

BEHNAELEAL TR RE. HEALBERESILFAS. ASHEEENE
%, REWKRANH, WBHWEE ST, BT Camprosaurus dispar. Iguanodon W% &
WA B, T Ouranosaurus FIREGYE 1524548 B W %2 5 F B (Godefroit et al., 1998). M
GER, BEEE, FEEELEWWIMIZEET 8. BHRAT BRIV EHLEH
(foot) , X —4#FMERAUT Bactrosaurus M Ouranosaurus nigeriensis.

ERRFEITZE, BRBERE . EARE. EHE. EARE IFIVRERA U,

RIFLERE, BBk Wik, BUHFREWR R, BREB L, KEIREK 96%. B
BRI R, BRI LG MRS, SRETFER— B 084S 98853, K40
FREYE Je 2 (Norman, 1986). K¥EFIE AT, IERBIAY B, BaW B ER, 5iE R
REAEFEER 2.9 . KEFIURTERTHE L. EXETHRNE, BT 5K
RE/PNEF, MTREF. KDMEFZRAEET-RENSE., EUETHATREFAS%,
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KRAERE . BT Tmmoai &M ME, 5% I0E, BiEmnmsass
B3k, MR, RS T st R E, RMUTF Iguanodon. Ouranosaurus F18E Mg 18}, T 78 K
BB ARG EE REAETH. TRASMBREHARAYTR. ARABRTH
BAHREESE WBEERAREKXTHIEN 24, BT Probactrosaurus mazongsha-
nensis (Lii, 1997). Camptosaurus browni. Iguanodon M Muttaburasaurus langdoni. B
K WEILPEEZE &, BR—BEBEANWEYEE, % LT 8% E (Lul and
Wright, 1942; Cooper, 1985); J&%, PIABR#E 1M 55 Bl WK, SMERAR %, Wi B BE B AR IE,
BRETMRAEGBREY., 5EE0BREREHRE L s, ANBEHARELAT—KE. &
MERE TR TR,

EEREHRERE. REEFE. ENBEARENRE TR/ARER 3.5 1%, KER
BETHEBEWHZEND X —FERLTHE LM (Godefroit er al, 1998).
Hypsilophodon. Camptosaurus. Iguanodon M Ouranosaurus &H ¥t 4 & 58 4k JL P & e B iE
W TR, 18]35 3% 7 [6) 4R A8 42 (Taquet, 1976). F&'H 1% (cnemial crest) IEH K F, MIMUZE
t, BELHGEOE, ER—EXLABE. EHERET—HRINZRT IR BERD
ELL H—PERBTHUELE. REEETEAN 8, EMERE THgL. BETHEE
AR BT, i 34 K i 5 1 R R 1R, mIm R A S . mNe R E DT RN, W
BRI 16 FE B AN R A 5.4 5 MR MR K EHE R T AR, i A% dom. KM
F Ouranosaurus M Bactrosaurus (Godefroit et al., 1998), Bi#L, WAMNRILE—HEK/N: G
W AEEEARTHR. ARBESZSEEREEEARSAE IR SRE GRHE
BHRIAS.

EHEERIFRE. BEAK EEH. BFELERREEXAE. DRI EM
B, X T REIRNSN G SRR, EWmATE K, T RETRE &M, S
BEBIAE.

EHESMRGHRERT, AEBR LF 25 (ascending process) Wik . BR& FEEFJL
FPREAAE—E. N EEREEEETKIE EAXREME XMUT
Camptosaurus dispar (Godefroit et al., 1998). M, BE-B M &MU )5 12 B3 BT, 38
Pl ORI R AR, EOE. BEAMNEY —BE: KiEmAETnRENE
KT BmKE,

EHRERERE BBRAGRNTERBENLE. E_HERKERE. ERBEH MR
gk HEEBEE=MEEERRE: BrRINER. EREE=HEFBIAE. &
THETURERAEENER. AEER—FHEH, BES=ZHENZL; N&OLE. &
WMEFLEE AT E TR, FUBTRAN. F=0FEHE, ek, BRE®E
B, B . &M, B2E T HRERWNERE MFROE. BRXTLER—HE
BEXVRY -, EUATLNERELSE=AF. F TRHERE, ZmAIKITE.
I 48 55 5 TR A,

R FRK, EmlYHEMERESR, HEmEEATHEYKE, TREFEE
HER, IV-SECA% K, IM-48 5.

it B B kB M RHRAE, B, A X E A BB e i B
BELEBHOES. REBEWEBEENMERIEHE (Iguanodontia) kBB AR5 XK
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FEEE, L FERESOAAT AL EAER, B, TLARER TS KR
=L,

F2 BFMRERRE(V 11821) HEE#REENR
Table 2 Measurements of the appendage skeleton of the holotype of

Nanyangosaurus (V 11821) (mm)
length width width width length width width width
proximal distal minimum proximal distal minimum
Humerus(R)  265? 76 56 28 Femur L 517 ? 94 62
Radius(R) 230 38 31 17 Tibia L 548 138 102 39
Ulna(R) 243 52 37 21 Fibula L 503 80 34 18
(RMCII 28 19 14 11 (L)MTII 155 35 24 12
il 92 19 16 12 m 193 36 53 33
v 102 19 17 13 v 165 31 33 22
v 102 20 27 17

MHEEMERESTEMEREREEHEL. BHERA 6 MM HEB L TEE
Bactrosaurus (Godefroit et al., 1998)7EW W A #8581, Bactrosaurus BH 7 HHE, 3
MR A 8~ 12 ) #F M (Weishampel and Homer, 1990). 7E 8 B 4 ¥, Iguanodon
bernissartensis (Norman, 1980) FHHEEREZ (71). BEESHEUTREHE .,
e BT JG % T T B B H B LR A4 2 BN 31 (Norman and Weishampel, 1990). 7E
RS BE J% o, JUF BT A B MERE AR BT JS 52 Y HR Y 7N 1B (Weishampel and Horner, 1990).
Fit, METFEAZ N RN BHEMSHAKINKE LORE, SRR ERETEE L.
M b B HE A S MR K BE KT M R Bk IR A9 K B (Sereno, 1986), TE H At & B K P,
Ouranosaurus BH T M3 B K 1 BHE#H LB (Taquet, 1976). HABEMEHLELSHEKE
e 20— MR FAI R BKIR., BRI AL BHARE T R ERMKIK. LR
C5 B4 £ BRI Bk IR 52 8 MR A, K BEST B0 184mm A1 156mm. X — $X{E 7 18 W& 12 75 BB
M.

B PR A RMR R R D, R LB WEm AR, LFERBS BT, BE
B K 2 B Iguanodon M Camptosaurus. MEB A H LW LA, L EWHEX L EH
(Godefroit et al., 1998).

BRI SN S TS, BN R, REN=AREEYRE,
EMREBRHERTHRER., XWBEHF LTS RR, ESHARBE LS, EEEESN
WM PEET N, FEMREREMNIEEEES K L RARE AHEMN, R
MHELEEE RSN, EX—K L, EHEERETRERE. STHEIERENELR
RIEBHNETE, ZAMERLE, AR, REBAEESHRAME. HHEEHRE
BB A4, 80T RS0 1025, Wi 408 i RBeE M Joitt. IRk BB A5
— R, BBV IHRALUTREER, BELXE. HERARENWEETEEEHE
Y T R M 2K —RE AR/, AT T A BB ARNBE, EH T EX. MHENERES
EEHEKR. DERESHBERREETHER EERIAK, BoBEE—E. AW, EXNE
TEERENESEEN 90%, WP R TR A, XRREHBK—BEFER.
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MHENEREEATREHSESFIME. LMBRBEETHB o EBRTEE, EMTF
Iguanodon. Probactrosaurus. Ouranosaurus ¥ 28, HAE —ROE, EHENRET
MESEFRETEYRE, FHRSHABEREERREARNAZEREETR. L
40 8% 5 12 3 (Sues and Norman, 1990); & # 2% 5 28 18] ¥4 & ¥ 48 ¥, Ouranosaurus
(Norman, 1986) 1 Probactrosaurus mazongshanensis(Lit 1997) W B 88 18] ¥ 3 % IF, A8
6] Y ) PO BEBE BOAR L. FOBE R KRR B TR EHER, EXEHEM T RS
g, ER—EREE. BAFHEENREEHNRERE RS, BELTHEE, JLF
ERT—EREE. BHEREERESMIYE Xt EAMN. EREN DI, B
B & B & 2K (Godeforit er al., 1998), I8 & B 17 B AL L T IR B B o, BRIG RARAE
A2, T BE I A BT ARG B R R B e B AL B AR TR B 3k, X — i 5 B 40 o 1 ) o 3 U
mARAE,

MRERAE, EEREREERE. BERE. BRE B S EZEWHRENFE
BB, (HRBRA RITiwHE, ik, RATAK, BHERL TR, B8 & 5T H

.

ATHFIEEHEMARGENE, RIVIEL T —MEH 45 MEEMERERE. BT
BT IR A MBI R RET L EEHBLS, B, RAX TG BRNEREBESR
Xk EEBMILER, HREMEEESH Sereno(1986) . Norman (1986,1990). Norman and
Weishampel(1990) . Weishampel et al. (1993)F1 Godeforit et al. (1998)HIH %X &,

24 A1k, JEMYE R E R IH 9 NAE B (Forster, 1997b) . BRI AL 3 B 1k 5 1 4
Camptosaurus 1 5 H ¥ it ) Iguanodon. 3¢ W 1 dt 3% 8 0k Bttt 89 Dryosaurus. ¥ €
Kangnasaurus (BF /X A #). 3 W B B E # 8 Ouranosaurus. 8 ¥ B 5 Z it &
Muttaburrasaurus. R E BB E WM Probactrosaurus. VKM B 8 EAE# Rhabdodon ML £ R
H MW Tenontosaurus. Tenontosaurus M Dryosaurus £ W2 58t 1236 4 5 L B 14
& 1 (Forster, 1997b), Camptosaurus /& T —2 F i K & 1 (Norman and Weishampel,
1990) s Iguanodon, Ouranosaurus M Probactrosaurus 1. & #t 2 9 & J 2% (Sereno, 1986;
Norman and Weishampel, 1990); KA BRHE TH BN RRYE, 2R BRERE.

M B SCH R R RIS T DUE W, A 3t S & 22K, 5 BH e B A4 A s o 1 T AR,
RFE—MRBELE K., B, RATEEE Iguanodon. Ouranosaurus M Probactrosaurus X
ZXHLS B RIER, BEUE A (Hadrosauridea) A R B FH BAE N B KM LR, R
& Homner (1990) A NS ME RAR AR AR BEHM, BEH AT H B WA NI B8R K
A RLZFFFESE ] (Forster and Sereno, 1994; Forster, 1997a), B, 311726 £:08 B 5 48 5}
(Hadrosauridea) 1E 2 — AN M 37 43 38 8 50, #%& B8 & & Hypsilophodon T J& 16 W & 1
Camptosaurus 1E 5N 5.

12 il PAUP3.1.1, BAN X 3% — MR IE B AT T 4047, BT A MR #B K € 181 (unordered) .
X H DELTRAN B30, F RERE, RIVBE T —MH—MEHAR G K = 63; —F K
BE(CD = 0.857; REMBE(RY) = 0.757). AWERKH, AR RESWE BN R
FERRABEW—REGRED I, F SN HEFERZFENVERREXR. EREHLHR
KTHEMKIRKE @D, ZABEEZAR 000). BESER (12.1) . F—%5HhrE
(16.1)EERAETER B K F (37.1) MR B R EAME M S8 i, BT AE (38.1). ST R
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R Probactrosaurus . FEFH R FIRS M B A M — B R K8, IR/ X—BARABME
EHEERE EEHESHAARETEEN=ZA
Mgk (9.0). HEBABRBE LT MEE, KTm

Hypsilophodon

l*lﬂﬂ'] (250)*‘]%—%%@%9& (412) o Camptosaurus
&l ACCTRAN &3, 3¢5 5 P 42 11 quanodon

0 A A AR R A R AR B LR B R R AR
BREEREQCD. BEBEMEAT T mBE

Ouranosaurus

mQee.l). BERETEE (7.1) BEHALE Frobecirosaurs
2B .. EERITBRAEBWERE (37.1). Nanyangosaurus
X HF Probactrosaurus. B B 1% F0 PS5 ME fo ¥ i —

BRRBMLEFERE:. ERABESE Hadrosauridea
AOD . EENESHh EE=ZAMKEEE
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Summary

In the spring of 1994, a partial iguanodontian skeleton (reconstructed length about
4.5m) was collected from the perley muddy siltstone of the Sangping Formation of
Xiaguan Basin, southeastern Henan Province, China. Thousands of dinosaur eggs also
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have been discovered and collected at this site. This is the first dinosaur skeleton
found in this area. A new genus and species of Iguanodontia was erected and
described based on this skeleton in this paper.
Ornithischia Seeley, 1887
Iguanodontia sensu Sereno, 1986
Family Incertae sedis
Nanyangosaurus thugeii gen. et sp. nov.
(figs. 1~2)

Holotype IVPP V 11821, a partial skeleton, including a few dorsals, complete
sacrum, most caudals, and partial isichium; nearly complete forelimb and hindlimb.

Type locality and horizon Xiaguan, Neixiang County of Henan Province; Early
Cretaceous.

Etymology Nanyang (place name); the specific name is in memory of the
famous ancient strategist and politician, Zhuge Liang, who lived in Nanyang for a
long time.

Diagnosis The new genus is distinguished from the other iguanodontians by the
apomorphic presence of: partially fused metacarpals IT to IV; metacarpal II more than
90% the length of subequal metacarpals III and IV; metacarpal IV more robust than
other metacarpals with a very thick distal end; manual phalanx IV-1  wider
thansversely than proximodistally; metatarsal II dorsoventrally thicker than metatarsal III.

Description A medium—sized iguanodontian, about 4.5m long and 1.5m high
(hip). The type represents an adult animal according to the well fused vertebral centra
and archs, the fused ischiua.

Eight dorsals were preserved but most transverse processes and neural spines were
missing. D1 probably represents an anterior dorsal. Its centrum has a modestly convex
anterior articular end and a slightly concave posterior end. The articular ends are
nearly heart—shaped in ourtline. D2 is probably a middle dorsal. It is platycoelous
with a modest ventral keel. D3 to D7 are fused together and probably posterior
dorsals. They are platycoelous with flattened heart-shaped articular ends. Among them,
only D5 and D6 have well developed ventral keel. The sacrum consists of eight
vertebrae, including one sacrodorsal, six true sacrals and one sacrocaudal. The
sacrodorsal has a nearly rounded anterior articular end. The sacral centra are
proportionally low and wide. The sacral centra are not strongly contracted. The
ventral sides of the first two true sacrals are relatively flat. In the succeeding centra,
the ventral surface develops a broad and shallow groove. The sacrocaudal is very low
with a slightly flattened circular posterior articular end. Thirty six caudals (including
the sacrocaudal) were preserved. They are platycoelous. Posteriorly along the caudal
column, the centra slightly decrease in axial length but apparently decrease in
transverse width and dorsoventral height, which leads to the elongated cylindrical
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distal caudal centra. The caudal centra present sub rounded (CI1—C3), subrectangular
(C4-Cl14), trapezoidal (C15-C17), irregular hexagonal (C18—C22), regular hexagonal
(C23-C35) and rounded (C36) outlines in anterior or posterior view along the column.
The transverse process shortens posteriorly and disappears from C20. According to the
relatively completely preserved neural spine and chevron of CS5, it is inferred that the
neural spines of Nanyangosaurus are longer than the corresponding chevrons as in
hadrosaurs (Sereno, 1986).

The humerus is a comparatively slender bone. It has a well developed head and
an angular deltopectoral crest. The proximal portion of the deltopectoral crest is
perpendicular to the anterior surface of the humerual shaft. The distal end of the
humerus is comparatively thick dorsoventrally (The ratio of the transverse width to the
dorsoventral length is 1.3:1). The ulnar condyle is apparently larger than the radial
condyle, but the latter extends more distally. The ulna and radius are comparatively
slender bones. They are 12 and 15 times as long as wide respectively. The olecranon
process of the ulna is well developed. The carpus is reduced. The metacarpals are
relatively long and slender. Metacarpal 1 is absent. The metacarpals I, III and IV are
partially fused. The metacarpal II is 90% the length of the metacarpal IIl. Both the
metacarpal III and IV are relatively robust. The metacarpal IV is particularly robust
and its distal end is well expanded and laterally diverged. The metacarpal V is only
31% the length of metacarpal IV. The phalanges are relatively robust. The phalanx
IV-1 is not as long as wide. The unguals are hoof—shaped.

The ischium are distally partially fused. The distal portion of the shaft is
modestly curved. It has a well developed ischiual foot.

The femur is relatively straight in lateral view. The distal condyles are well
developed and the medial one is more than twice as wide as the lateral one. The
anterior intercondylar groove is tunnel-like, though the two condyles are not fused.
The tibia is straight. Its proximal head is quite wide transversely and this widening is
progressive, extending on the proximal part of the tibial shaft. The fibula is straight
and slender and its proximal end is semi—lunate in outline in proximal view. The
astragalus and calcaneum are fused together. In anterior view, the astragalus looks
more rectangular with a weak ascending process. The metatarsal I is absent. The
proximal end of the metatarsal II is deeper than that of the metatarsal III
dorsoventrally. The unguals are hoof—shaped.

Discussion The vertebral morphology of Nanyangosaurus is more like that of
other non-hadrosaur iguanodontians. It has six sacrals, less than all known hadrosaurs
(at least 7, Godefroit et al, 1998). As in most non—hadrosaur iguanodontians, the
anterior caudals have rounded or vrectangular ends in outline. However,
Nanyangosaurus is similar to hadrosaurs and Ouranosaurus in that the caudal neural
spines are longer than the corresponding chevrons. Nanyangosaurus has very derived
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forelimbs. It is similar to hadrosaurs on the basis of the presence of the following
Characters: ulnar condyle larger than radial condyle, angular ventral margin of the
deltopectoral crest, reduction of the carpus, slender metacarpals and loss of metacarpal
I. The hindlimbs of Nanyangosaurus are more like those of hadrosaurs in having
straight femur, tunnel-like anterior intercondylar groove, transverse widening of the
proximal tibial head extending onto the diaphysis, and loss of distal tarsals and loss
of metatarsal L

We ran a cladistic analysis, using a dataset with only postcranial characters. Our
analysis suggests that Nanyangosaurus is more derived than Probactrosaurus, but lies
outside Hadrosauridea.

There is little agreement on the age of the redbeds in Xixia Basin and
neighboring basins but the current consensus suggests that it is Cretaceous (Song, 1965;
Zhou et al, 1983; Zhao, 1994; Fang et al, 1998). The iguanodontian occurrence
from the Sangping Formation supports an Farly Cretaceous age of Xiaguan redbed.
The systematic position of Nanyangosaurus suggests that the Sangpin Formation may
represent Albian deposits.
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