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Abstract: The marine reptiles in the Nanzhang-Yuan’an fauna are noted for high abundance and diversity of
marine reptile fossils, from which Hupehsuchus nanchangensis is the most enriched species. Aim to find out
the morphological characteristics as well as taxonomic and ontogenic significances of limbs of Hupehsuchus
nanchangensis, six well-preserved specimens in different growth stage are studied in this paper. As for
forelimb, they have strong humerus and straight distal facet of radius and ulna, with three proximal and four

distal carpals shaping the 4-5-5-5-3 phalangeal formula. Refereing to hindlimb, it is showed that the distal
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facet of femur is trapezoid-shaped, and the proximal facet of tibia is relatively wide as well as the proximal

facet of fibula is narrow. Three proximal and four distal tarsals are presented and the phalangeal formula is

5-4-4-3-2. The anterior three digits are convergent and the posterior two digits are distributed caudally, in

both manus and pes. Measurements of the forelimbs suggest that all the specimens are on the same growth

sequence , but the length of the tibia and fibula seems hardly related to the femur for hindlimbs , hard to be

presented on the same growth curve. There is delayed ossification for the carpals and sexual dimorphism may

result in the morphological diversity of fourth metacarpal .1t is concluded that NanchangosaurusSuni may be

the younger individual of Hupehsuchus nanchangensis.

Key words: Hupehsuchus nanchangensis; Early Triassic; Nanzhang-Yuanan Fauna; Limbs
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Fig. 1 Geological map of Nanzhang—Yuan’ an Fauna.
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V26000 4515 22 8] 1 [B] B R I ERRAS, 7 REJE
TRANRZES IR TRV AR R A KD,
6 PFFRAANAR INES BE AR, AR T B AN 133 mm F]
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B 2 AR ALESH A B a=WGSC V26004; b—-NZGP 14002, £k B4 50 mm )
Fig. 2 New materials of Hupehsuchus nanchangensis Young, 1972 (a=WGSC V26004; h— NZGP 14002, Scale bar equals 50 mm )
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Table 1 Measurements of forelimbs and hindlimbs of Hupehsuchus nanchangensis and Nanchangosaurus suni.

e apiRuinla: INCFATE I
A5 NZGP14001  NZGP14002 WGSCV26000 WGSCV26002 WGSCV26004 YADMVI1402 WGSCV26006
U N 256.96 133.15 246.32 265.76 270.74 335.29 86.21
IN=RIS 28.53 11.29 — 29.46 35.14 50.2 7.19

W/ NgE 18.72 8.08 14.65 16.76 — 29.7 4.94

(RIS — 9.09 26.61 — 29.34 47.57 6.16

Kt e/ N5E 9.97 4.08 7.89 — 9.66 14.49 2.73

REK 24.27 — 25.33 — 26.35 47.29 6.14

R /NG 8.95 — 8.13 — 10.56 17.15 2.44

NN K — 3.77 — 10.19 13.85 17.62 —
CHIIER=gS 11.66 4.47 11.01 12.81 15.16 20.07 —
gz 21.27 7.87 15.5 16.93 24.17 33.13 5.56
iig=g =2 — 4.2 — 10.13 10.81 14.2 2.87

g K 18.51 — 18.95 16.44 20.69 29.28 —

I =g 52 8.31 — 7.47 6.84 10.09 11.91 —

JiZ=8S 17 — 18.21 17.65 21.64 28.11 —

I fe /N B 7.69 — 8.06 6.2 — 11.46 —

g RKEAR 6.74 2.51 6.5 — 9.14 11.41 —

PR IR OK AR 8.37 3.44 9.06 — 11.06 14.71 —
2.1 BIB% AR A P G 3 g AR O i RS B R R, R B AR K

Jhr: P S AL K BEAE 11 mme50 mm 22 20, HRERISAR A2 7% (1] 3) o FiT I G R i 320 2% 14 11 2
], L AR, /NS RE /D SR BB B B B o s kS, O L R R I Sk SR A
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H et al., 2014b, 2015 ),
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ARSI 2 14 H e g B RIS g = ) 22t — i
Chen X H et al.(2014b)HEM H 450 19 SRR B o
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TC U i 22 B — RO N R, ARSI B Iz it
KT Z N (] 3c AL f, 5] 4b), WGSC V26002 1
5 o vt M RN B L 2 AR — A ST Y
TE MBI 4d), X — 0GR 7E m I A0 85 1F R FRoAs
Hr 1,75 H PR (Carroll and Dong Z M, 1991; Chen X
H et al.,2014b),

FrAR NZGP14002 i E U RAF T i) =A%
F—Hgaz i B (5] da) PR AR LT B9,
A1 RT3 0 ) H i B SR — R i A%, (RIEAR e 3K
TRAE, BRI EE B DI RAS B R i B o 1Z e HE
R A 2R A A R 8 B A o AR A1 A X
BRI AR R B RRE , A0 CRAF T R (3 b
i H Ay 5% DU S i B ( Motani, 1999b) . NZGP14002
1) g B 50 4 2 R AR A, 10 B L R 4 S | 7
3, W] BE S Mg VR b B FLA SE R B AL

RS« B B R B RN T
6, Hg WL, AR O FIR S B R
DU 3 AR, B — IS T B A X N A —
B 3T i P S — i T A, B TR 1 30 i [+
Fisk 5 5% U 37 s o 0 RO , T 2R R A U 2
3 i ) S ARTURE 3T 1) PR A 3 i g 14 2 o S0 St B
RSB TEAR AL, 1) 22 S5 328 9 72 e, 461 BE A I
AR IR , dear it e B — AN R A AR
B o P T A B2 A i AR =k 5-5-5-5-4 TR I AL
S5 1T LS A AR A CRAF R AL, BT — 45 %3k, )5
W8 1] 5 2080 1) 400 1 =38 BRI RE 4 /DN, 55 =48
L DUEE S B T B2 — 35 98, 2R HAs S5 A IUER
FJefAa 15° 2 25° 1 PUFE 1] Je 5 il , 26 FdE 1)
Je A8 EL o (LA AL B AT 2L FL AR DRAFARHIE, X 5]
FE TR 0 1T DU FE R, AR 18 19 )5 43 B
{ (Chen X H et al, 2014b),

PRA i A ORI R 2 2 —J2 DU
WGSC V26004 > 12 1 il i 2 - vh B S0 4
T B B, JCIlEE (&) 3a A D, X AMEAT 5K
HIERFRA IVPP V3232 #[H]; —J&LL NZGP 14001
1 WGSC V26000 A3 1 Hij il 5 8 Hh Belie 4 1
%, ¥8 B B AAEL, IR R & (1] 3c A1 D), X —22
SEATRE S M S IEAT O, IR AR 5 SCHE .

2.2 fah%
JBE B+ B TR A 85 4 IR B K BEAE 7~33 mm 2
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Fig. 3 Forelimbs of Hupehsuchus nanchangensis
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Fig. 4 Forelimbs of the specimens of Hupehsuchus nanchangensis (Red region means humerus, radius and ulna; yellow region means
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carpals; blue region means metacarpals and phalanxes. Abbreviations are same as figure 3)

a. NZGP14002 ;b. WGSC V26000;c. NZGP 14001 ;d. WGSC V26002;e. WGSC V26004 ;. YADMV1402.
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Fig. 5 Hindlimbs of Hupehsuchus nanchangensis
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[] o JI% B B9 TR 25 et v ML U S O 09 1T P B, R B
e, iR, AR BUR E (] 5) o AR AR i
B T B AN DT IR, 43 35 B R R B A
JI8 A0 D71 T T PR 000 O 35 T o A4 O T AH 52 1Y
FAREZR 1200, 3F Him s & T 5 258, o ff i ()
Uity R R IE o IR - HER - BB i O o
TEALIAAL 650 B 22 AT & B (Chen X H et al.,
2014b, 2015) . {H J& NZGP14001 F1 NZGP14002 f¥)
JRE B v 2 PR, OG89 K B, X —FEIE SRl G
WACES , 5 HAARASA — 7 X 1] (4] 6a Fl o).

JV B FUHE B+ 8 e 0 JHE B B 4 30 i e
JBem, #R SRR, PR AR X K, rh TRl 4 AR A %]
5) AR 3 S A0 vt i, T JHE B TE A A I, I i 45
TS o B RS & 7 ke , e Ay -2 T T
JHE-B )2 3t 5 4 T2 R IO, & B A K80 1R H A
HEBBIIEAR S Wu X C et al.(2016) WS —3K, X
BEHRAE S Carroll and Dong Z M 1991 )7 B & 1E 7Y
FRAS IR i BSR4 2 B 3R Sy i i 74 G2 vy B () R AR
B HAFTEX 5

OB i I A ) R 7 M, H v g
B A, v R DU T R R BRI
JHEB AR , ) i SR A BB R, B
S BNIIE s BRAE IR Z, S ASELIN FL R 5 Hh ) it
BN, 5 SR o 0 v R E A 2 HE O AR vk AR
K, IERA A KN 1 TN (5 6) 0 55 ma i i b 6

2cm

ANTR) ) J2 , ALl b 5 R bt 2 i #0447 DU MU S
B, 111 22 R 04 30 i 4B 9T BB R B ATTAIE ( Chen X H
etal.,, 2014b, 2015,

BB A BE B BT A BR AR, YADMV 1402 1
B R B DR AT SR B, HAAR AR A AN [ A 3 1Y
B2, P L YADMV 1402 S 5 3 47 4 38 . YAD-
MV 1402 47 FARRAE, 55— S5 DU BA-E R )4
WS K AR, FLrh v b TE (<] 60) 5
AR T S T SR A T T4 1) R R A G
B R, A S ZMNH M8127 —2, Ay i %
7 it 24 1 240 B o T v B B IR S B B AR AL
S i) A S 2R T AR DN, T AR A 2R 9 A S AR, 5
2 B HIER 3 51 ) daant v Bk 725 A 20 o i TR TG
2 40 5 I BE =N 5-4-4-3-2(2): YADMV 1402 71
A RIS AR A A HE S 2SR B s, RIRG —
S B 5 AT 1) S S i VR BB ) S A, S kD
S5 VL2 [a) 4G — 2 PRk e [a] B, 255 D ik AR S ok e
124 30° 3% F kB HE 51 5 A e o AL,
FURTE R 245 A~ Bk B 22 (8045 45 5 R A ] B Chen
X H et al.,2015) o Rl 82 ) k7 PU Bk R4 ) 5
11 3 e W L T (e W S T LR B [
HHEF I XA T X 5] (Chen X H et al.,2014b),

Wu X C et al.(2016)7E W5 ZMNH M8127 i
L e IR — 2 vy B A — A i B 328 i 4 114 3/
FEIE B, 1B R A IR . YAVMV 1402 (1 55 — 17 Ui

K6 PR ALEs A ARAS G (LD @R e BEE R B 5 B (03 A i 5 30 e B ML, (AT 5 AR DL IR 5 )

Fig. 6 Hindlimbs of the specimens of Hupehsuchus nanchangensis (Red region means femur, tibia and fibula; yellow region means tarsals;

blue region means metatarsals and phalanxes, Abbreviations are same as figure 5)

a—NZGP14002; b-WGSC V26000; c— NZGP 14001; d- WGSC V26002; e- WGSC V26004; -YADMV 1402.
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R AR — T A B, O HLS R
(66, X—FETE WGSC V26004 1 [a]FE H 304
5a Fl ), [A A}, FRAS NZGP14001 FY %5 1 41 3 v i
HHIMUZ H 1 FGE TS 8%, 1B B A R B
A 375 2 T (a8 (1] 5b Fl ) o BRI A B4 7
Carroll and Dong Z M( 1991 ) 5 ## 1F RIFR A B IR
FEAE AR ZEE DL FEE, D R XA B R 3 AR 1 5
0 i .

3 BT AT

VO] R % R K T 2 [ 14 A X6 B 481 AT DA S
AR TRAT B 0 R B RHE, T 48 7R a8 i 22 5=
(Sander,1989; Motani and You Hailu,1998a; J& %,
2016) A SCHRIEFRAPRAFAE L , LI R 13 WL 5 A1
AR AU S BN /A= = SNANG = N £ L Boivb o 7
BB A R ) B A TN S EUR AS Y
I 56T 5 B VR S KT B4 B, X A5l
LA I | rp B /N 58 R0 3ty 3 5, %o g R
TVEIBCH fp R B AR EAT I 6 U FE 5 R L 1% |
B S B 2R T 15105 23 B (reduce major axis
regression), 55 UL 4 2, o, Bl 240, B [E1E F
LIREE, a, FRAEA KR a B KT 1 1)

FEIARUR A S A K, ZNT 1 IR RS R 114 S A
£,a T 1 BB AR K 25 3 (Sander, 1989), [8] 14
LN y WREE B M) tAE K5 R

Xof T T I A B AN R R A R 1 B
FGR T B 5 £ s AR (1AL 720, X Bl B R0
B K BOS BURME R 2 70, 3R s KAk E K
SO BI0S $ S VR R 2] 8a), b R d K LA
e K BOSBUG B AR (5] 80) 25 R BoR, AME
BV bR A WGSC V26006 5 B 15 i b s b A< 78
] — 25 A R 2R I, IS PN o Vo R i T i 6
AR A A —Fh, BIE 2S5 & AR, 50 n] fg
55 J5 B W AR HAIAR R AH L o X AN T BE A FI IR
A VR P R LB 1 43 DS ) 8, 5 B4 Sk B A
) S A

W BB K B K AR T O B VR T2
Ta il b, ROWE B fie K ELAR AL B BOS B0 1
(Pl 8e), [, 5 A B i RUEH R B B 1 RN 55 D
B KRB O BUS AR (5] 8b e AT d) o Bl E
R, B EE AR RNE R R — S5 A Kl £k L,
PEIER] NZGP14002 [ 1% 52 g i 6 85 4 4R 14
NZGP14002 BRI A& B M a5 0
AU T8 G RN 28 A () R 1 I R AR R
B BT WGSC V26000 FY ik B 8% 451 ™ &, I

® 2 EEHILEREE KSR

Table 2 Allometric parameters and tests for isometry of Hupehsuchus nanchangensis.

FRARS L A KGR a A it n %S, MR p  WIRERKIRIR B
frEt: BT 1.403 6 0.045 0.992 -1.892
ek T K 1.263 7 0.076 0.968 -1.745
JeEt: fak 0.925 6 0.043 0.992 -0.063

B H e/ NTE BB e/ NTE 0.935 4 0.050 0.992 -0.195
B Phak 1.045 4 0.030 0.998 -0.124
Rk ek 1.011 4 0.049 0.994 -0.087

R R ER: K 1.059 4 0.033 0.996 -0.537

FEEEK: R 1.026 5 0.020 0.997 -0.421
Rk BEK 0.982 4 0.025 0.992 0.006

R R/INGE: BeER/NE 1.135 5 0.045 0.992 -0.115
JREE: Bak 0.643 5 0.051 0.886 0.453
e BeEk 0.600 5 0.051 0.872 0.506

HE R RER: Bak 0.964 5 0.073 0.964 -0.292
R RKER: BEK 1.038 5 0.059 0.979 -0.499
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YADMV1402 1.6
171 a 0 b YADMV1402
161 Ry 1.5 9
WGSCZf.Q%“ Lal WGSCZG%O‘I
15 N :
L (IWGSC26002 NZGP1400T0,
141 -~ /"NZGP14001 1.31 e Cas002
K ’ .o
e 1.3 ;{é 1.21 ke)
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Fig. 7 Logarithmic graphs showing growth model of Hupehsuchus nanchangensis

(' The hollow dots mean Hupehsuchus nanchangensis and the red dot means Nanchangosaurus suni )
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Fig. 8 Logarithmic graphs showing growth model of the forelimb elements in Hupehsuchus nanchangensis

( The hollow dots mean Hupehsuchus nanchangensis and the red dot means Nanchangosaurus suni )
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