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g5 3 K EFIgER-HmAAR
(1 FEBFEE R B S ARBR b 100044)
(2 EEFKREYIE ZME L 60605—249%)

FE  TRT SN L SCERBRAE ATHT I B RS 3 1) — B F——% B8 . ( Lariosaurus xingyiensis sp.
nov.)o %X RSJELIHE FEFLRIRAER E RS, DB T &K AN . BB ok SN FE
JEIRE, RS T BE A R TR A KA Fr . XS ERFN TN Ladosawrs
vadceresii ¢ MAEML, HRIBERESHHIRGXT L, BERRATAT IR B AR = B AR I,

KA BN R =B, LR

REESEE  15.864

BN EPEERZAN =B L E R LA, 1958 F45MEIEAR T R T
BB AT+ 3% B i Al J8 B ( Pachypleurosauridae ) B4 # F& 5t M JE ( Keichousaurus hui Young,
1958), N HE 57 B P =B N Pachypleurosaurus J2 Neusticosaurus =22 H Y], B
4 L ( Shingyisaurus unexpectus ) A FHEE (1965) FE— A EHL B R EARY B8 89, BAH1H
N B FH(Simosauridae) o J5 %4 Rieppel (1998) BRI 7T , KI5 FLARBE 25 gh (O SR F 147, J5
BRI, R LB Z G B E—TUE 5458, ¥ HEE R4 2R (Nothosauridae )
K] JBHI K EF ( Nothosaurus sp.)o Rieppel(2000) LIAK, B FAHBHREF A, X —1iR
A LAUH A Nothosaurus 37— S HB VM XHE ., BRGIERSTHTICIR K2 R v 78
W, H ‘ﬁﬁﬁ)ﬁﬁfﬁiﬂ@ﬁd‘ll)—‘é)‘(ﬁﬂiﬁﬁz‘ﬂ’ﬂtﬁi’«]}%ﬁﬁﬁéi‘z H (Eosauroptelygia) , {E’ﬁ'ﬂ:iﬁ&@
PO A LA Qe A, B S T S M R (R P LBk B X UM — R IER B2 M
¢ J7 25 (thalattosaurs ) B 28 .

URHEE 28 M e 28 BT B3 (placodonts ) Fil 3 JE 26 (ichthyosaurs)——X 26T i F =& 4
VORI X 1) FE A TR T S 267, TE D T 4 73 X ER R K BE (Wang et al., 2001),H
ENRBEEMESEENANTERRTX EE, Bt EXIN R R B RR
HHEC M 8 2 & 5t M B ( Keichousaurus yuananensis Young, 1965) F1i#A 6 I 1T 47 ( Hanosaurus
hupehensis Young, 1972), %] T B W) Nothosaurus sp. F1 X5 (& = BF ¥ ( Sanchaosaurus dengi
Young, 1965), % 44{5 3T B (Pistosauroidea) ISR FCIE S I ( Chinchenia sungi Young, 1965) 1%k
J5 T P9 J¥.( Kwangsisaurus orientalis Young, 1959), XA 15 T AR IERIIC T5hY, S Ak
FA], R R AT RITT s BT . TR B RTIIKE

DEZK A AR¥EES (5 :40072010) AP BRF B AH H LT H (55 KZC3—T—02) ¥l .,
Y H #9:2001 - 12-13
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S R4 B Sauropterygia Owen, 1860
eEXE Eosaurpterygia Rieppel, 1994
EfERTHE FEusauropterygia Tschanz, 1989
X1XZ# Nothosauridae Baur, 1889
BSX® Lariosaurus Curioni, 1847

N B (#Fh) Lariosaurus xingyiensis sp.nov.
(E1,2)

R —ETEEHEE, TEMHSIYS T ABARFIRAGS VPP V 11866,

MAMBA  FME NP =R EL

I DR, SLEAK ERTER RN LKA 40 % , SMETLZ AW A 6 M4 BA
B ; EOE A LB 14 M T EEALKERRIEKEMNFHES TEEE
AR I RILZ G BRARE i B, KK ERBEKERN 0.75; REERILH BN,
Mg s B,

Ba MUMEarEiiETL.

AR BREAMRETE, NS, ERIER LD, kT AU HIE 5
LR B B R A, B 2 G AR R AT AL BN E TR T R E R A
RS

LB EZH R A5, A& B 5 hREE R AR —E /N, i 22 AT
MELTEIEEWEERE. SMARELFEATE, L&/ R, A, LK (W5—
A K %) 134mm. B TAUESEZ T, B F/KFRAE R T, W) 5H—i0 3R B9+ B MY i
— T K AR BB K AN S ST TIORE , B MEEA K, YWE
EERAE EATHRKEEN LK 40% . FEHRILATZ LKA B 6 A gE. SMaTL
KFREIE A, W RFLATw AR, R shatm M, Bl B s ik, HRHE 58K, M L3R
FLAHE , AL B R IRE R Y 2 £%

RIAEMERSEEAEIBILR G MHE M. AT E Y (premaxillary rostrum) i3 & &
FNBILZHHTHNKRERELEREKEN 19.6% ., REEMHE .4/ Da NI5TRER
RUAUE B AMI A BFLRTAMUIZ 5 FaiE 3, XPRE R IR B A SN BT, ATHE %K
N 5. AR BEIRERL, % 1.3.5 Bk e EIWi%, 5 mZEF0H0H; 88 2 15t
W, (UARE B 4R 58 4 h RARTE, B— K fl. FWEBEK/NE R BEHBHAF L
gV, EXMATT 7, 248K (procumbent fangs), AR BT RIREETE 2%
FIEEZBFISE 4 W KT, T, SEMTEAR, AR E S 4 hfm T h.
-t 3 T EL 40 R A 1) SR AL

P2 BHEPLMB, SIRENRASRAZEPFLRE. EIHERB TS SR
S58F 2 MEE, 2ERENMTHER, BNERK,

FEAEN NN ER. BN SIS, 5N 5E8E, ErShyg
g, SIEERIENZHAHS. SiBBREHEEEELET, EN495 15 RIEXRTA
Mg RGNS, BIBEMSEHE, BT THES LS, FEE M ERME EHL
"S5 A HIE R B HRRE ELMRI% . HRAMLSTRITR A EE.
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EATERE , A LIRS — & SHE BRURES . & HHTH m w5
PR, BB AR MR RBALT ARG 1/3 4, THLZ 5 R —% T
ﬁo

BT %SRS HE GRTf ) kB (IVPP V 11866)
Fig.1 The skull of Lariosaurus xingyiensis sp. nov. (IVPP V 11866)
A. LB TR skull in dorsal view; B. Sk TH#A & JE reconstruction of skull in dorsal view; C. kB 8L skull
in ventral view
THF1jiBH Abbreviations: F. Frontal i'H ; M. Maxilla_F#f#; N. Nasal £ ; P. Parietal i ; Pm. Prema-
xilla BAAE ; Po. Postorbital HE/5E ; Pof. Postfrontal J5%iE"; Prf. Prefrontal RIZHH ; Sq. Squamosal i

LHER—SAEE RNER, B BT S SRIEUE B FRTEEAE . EHRKNE
SR SR HEE PR S MU, 1)) Ao 22 E3BFLAT 1/4 AbM T 07 o 5 R Je HoAth B0 AR ), ZE 40 S FL AN
IRFLZ[B)F A& KEOR B, AR B AT R BB 1 AR BRIk , B 53R
HaH—#rEd, € B WFLRARTT 7 i, WA R K 338, g/, BirERE
—MHAENRE . AREHTE 3D ESE S, W RN TRE, £ Lo SEE
Rk ZJa A—15 AL, A —RIRAE RN TR . SAMRE S —H X — 2/
FRUFRERE R Y REGZRTATIL 3 A/ b 85E U, (B 7E e i i) — 4> L 8E o
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SBE—NHSEEZEA Tom H—BRER REHREHLRTE S - EHEE. £
W EFERFIATE, MREHTERZEEHNEILSET, RIEBFHREE KAE 11,
AWM 10 MREGER, BE— N EFFEMT LHS K 15mm &b, X8 FEHE NG
se R (AEEH BHUNTF RIS B G MR E ., FEEERASTRAWRHBEFIRERE .
= = g6 s 2 P G

BEfG &R — MR ROE F, R ERIERN G EFILNETS, ESTANSE
WA R IREHE, MUK G RAK, GEE EFLLA 172 &b, EEAELERNERKRD S55E
R

BEA—BRKHN=XIEE R, BRI, 4 HBFLA SMUL R RTEM , 5 HE
JEBM BB, AN S TEEE, B ERREAE. ENETHE
2 G B R BB A (occipital crest) , [ BN 77 2E A6 , T2 3 53-8 7T Sk 0 T IET AR 7
BENE T XAEMEHPNAER R E, S5 BE JGEERTEHE,

™8, S EEANE, EWA NGRS IR E, TUBHRMMSEaRE
TH £ (closed occiput) s FEFLIE B/, BT s #LfLZ E7E BB RTE A E —HER
. PR P o P o] e ER R LN, FERT AN E, B
w5, IR W RMR T Y S E T T E N SMRERKTHER MRV ESTH
BRHAT TR, SR TTERHBRABEEE. KIAEHL.

LEEEEATE BA/NMEDFE, BG4 ¥. BT FRMNRE, L8
RTERATANE . LB RSB WEES TERER, AMRNAILEL, SHELEEE &%
B ERBIEE e, REEEEEWEE T HYRNAE, BENHFE&XXmE
Hid, 5 e, BEERSIREME BEBOVE  iEAETHEEZ L (R4
M EARTE), BB AREKEM T R HE B3 B N % (pterygoid-ectopterygoid
flange) . BEMHHAEREFZIEHAFRLE, hHE SRR,

TR IEE B NEIENEBE . &£ F o #E S ERISMUTE, A T &S8R
MREERATEAAN. E5MEFTLEEATHY F. E48HK 25mm, FTEZRE
RSB EERTIE . ANERT RA 6mm, £ A& S5RERNEAER —FEA, T
ik 14mm, fHiT TS HATEELE 14 ~ 16mm, EEHWKERZ LN 1.79 ~ 1.56,
% ERIERRE A /MM, '

WEHWR FEIMUE M KES, ENKESTHKEN 23, A8HEZSRE
() BE, GRS EEEHE. CRTEERANMER, SR, £(TER)E S
AN (fang) AL B TH &, 1) )5 B BEAR, 26 A X F B 430K 15 O 00 B BAIR, T 87 A = BE A
2} 8mm, PG _FGSF B O TR . 4 HEROK S B B ek B AR 7E T A
SMIEERA FHEM B4 . X—HA FTHEER 18mm, ARE - MEERXETHHERE.

BER—HMAKNER , ELTEZIMSE, S| THEMMELZ. LREETH
NEEHE, CSBEWRIEERENMRETR, HETEBERN THATES X7
B ERARXT R, SMUE A B B BT R, ISR RE

TSR AR TR, £ THAHEETH MK TR, 08— K 1lmm B R
G, BT B AL B — N R AR, s it , I S B AT 3. 5mm, AR YRS
W EER ., SERCETTREARAN TN BE. A TS 1 G AREE, eHERTAEM
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120, AR 13mm, 5 2.3 HAHXEH, 5 4 58— AH L P RIRNHS 3
RIBTAE W, EAERE B R TR ARG 258 LB S FE A EHR. 5 5 i, XK
V 11866 1 T SRTHEA 5 DARKEE . I TESBZIAN. SHMLIERARBY
X ST A2 EER, BRA M 2 WM el oh, KA S LA K, REH HH
M B, A 6.7 th BER/N, A TR RGRWEA 14 M EBEA TR
Foetifr  HX—$HBR DT ERTRERN. b TRENER RN T SR

R1 ANBE(FH) LB TAUR

Table 1 The nts of skull and lower jaw of Lariosaurus xinyiensis sp. nov. (mm)
3LF distance from the anterior end of snout
Wy 3— TR J5 ¥ to posterior end of parietal ridge 134
W3R B to occipital condyle 153
W 55— 3635 to lower jaw articulation 160
kBT width of skull
SPERFLATHLHEAL across constriction before external naris 15
URHE J5 BB B FEAL across widest behind orbit 46
THIET 4 across articulation of lower jaw 62
BTl x 95 extemnal naris length x width 11x5
P B AL [A) B /N FERE smallest width between two external naris 5
BRIE 1< x 3% orbit length x width 26x 13
(el HIE 285/ T8 smallest width of interorbital region 6
LEFFL 1K x T upper temporal fenestra length x width 54x 14
Wi — 5 FL AT p.
distance from anterior end of snout to anterior margin of extemal naris
Wy i— R EE T 4% 56
distance from anterior end of snout to anterior margin of orbit
R HE S5 2% L3 FLIS ot 64
distance from posterior margin of orbit to posterior end of upper temporal fenestra
THRAS length of lower jaw 186
T4 & ER S length of symphysis of lower jaw 25
TS B FE width of symphysis of lower jaw >14
R FEATRK length of retroarticular process 25

LIGHEE: V11866 WP HIBESATT . Tl EHERFEHR IR, LA S HE#
WiFF, ATREA SR 4Bk . FERUME 44 37, AP EiME 18 35, BB MH 8B KL 19 205
HE b, PR RSB 2R R, B A BAR A S5, V 11866 kB 21
e b, TEHERZ M ERFN . BT aEm kS4B, BB S5 HNNE S E
TE— , R ILATFREFISFRE M 2R SRME A4 2 5 TR MER SR BORLHE , B2 5 IS 63
RIEFRE . ERMRAEZIEH - AR R, #0077 AR HE R e, ARAERY
HERRIE T 45 3 MR (B2 5 WEE S5 3 BN EA—3,

53— 18 AR KR TR (BARAARHERAEERZELE ), HERNMTEYE
B e, R T O (keel) o BHEDE IS B, RAESS 7.8 WHERIRY UL FF, T 22 3
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HEACRH MR, MAD SRR BTN, A0 MR THRE, ERKMRTR. #aM
R, AR R, IRV E A L JEXRT RN ESNT s, #B)
HEIE] 57 (accessory intervertebral articulations) 77 7E , {HH T8 HE Bl & e B %, KB R
3, Tk, N, PR B

$19— 441 RERE, 3L 26 T, ENHTUEN LR, TEMEBIHER, B HEK
E5RK,ERRKTKEER, W05 31 WHEHHEGE BTER)MHAES K 27mm, K
16mm; HEBKTR . SHEREMXATEZSMTHES L, EaRNRINE, B
B K. XRAWE Kk ZE (capitulum) 5 ZRIERKHESIE. FAIRE, W
PRem TS i, Wi I TR . 45 25.26 S ANTE 455k, EATE 5B R E AR, K
A ISR, BRHAUE T, M ER R . SETFEHEARE, 5 25.26 THMERRM T
[ BN GRESS LI N

5 WHHEBNS EHEHARE AL, ENFERKHTZRNBEENHES , Fihh
A ERIBCR , B 95 AR S IS A2 H R R S

AT 27 e, AT 21 WiESE R 7 R IRAL . AHERRA B K i R
Ko BHEAMIN HRAF. BHEMARTEMA, BARMNGT 10 TEREF T ENE,BS
1~ ISTHEM ETT RS ZHENXTEH, X—EFREEHMEALTFMHES Mk R, —
H R B S8 A U A ERE o . R AR

V 11866 TEZ I BHEMNMIRE TR B . ENAmEE, BB A, MAiFE
F 20 HE. FHER—rP R AT E TR B0 R

V 11866 HIBHARTETELEF , SHABLI LB RHINER AL, B—ARSERNE
TR =M, R LR P R EE, BEUEMNS —RHIEEEH R R THA
IR H R BE , AR T RS P R (E0ERE B . B ERMNE
FIBN ) 2 A R e, AN S R IR B . B IR E IS E AR R, 8 A S — IR ML
JEIMIS 2B — BT BB F (glenoid) o 8 PE& £ 38 B /8 R & AR (scapular blade) 48/ME
BEEERMAT K. S%BEBHRE MR —X &, B R KRB, HEHER
— SRR EFFR . %R AL B8 S E L, RREMM I E % HE
— A

V 11866 BIZEMETS E 7] b, A DIAE ok MR B, (VA MREHRF#Hsr L&, BEA—
BB, MMBLEIHT, & 29mm, BT 19mm, P9 21mm, BHE AL BHOUR
BTERSHEHENTS, XhgiHes. NEBEMERSE,V 11866 MR AT aE5 3
47 B R M AR TR

R BB SR, REEREEA AR, AR EEE R b, &SRS, B AR
AR AT B2 AT . B K 79mm, BOF B, - R HAL) BRI M S0 B A K, R
BRAMERANMA, FEKE, P& LGS, &AL (20mm) & 2 5 Ff 5w T E
(19mm) o, ETHETEE N 21mm, U538 R AR, T2 MR Dok o i o< T BT A
SRR, =AM ALE (deltopectoral crest) K SR B NBRL, AHMNE L
BB BRI JE B 03 S AN AT WL 28 B A (B R TR R SR IE R B fE LR
REK 43mm, EHEFH R 20mm, HBANY, BEK 4lmm, EHATEEMNFE, RE
K 13mm. EATHIESZ BT 16mm F Umm, BT EB/NFEE S5 13mm Fl 7mm,
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JiEr 5 B, 2200 EALARAR , A O B s AT 4 3h (7R U B B TR i R TE 1] EARAF AL T
BIRAMRART) . HEBEE (intermedium) K , 2 B , AL F RE HeH E BRAL (spatium
interosseum) F3ZE 3 o RUBEE (ulnare) /1N, 7 T RB Mo o 3 B/ I g 9 (distal car-
pals 2.3.4) 2 BN R F LIV 5 55 4 imomi B 5 RpE B AR, 26 2 s & 02 T2
BT, REE 2 T E A, HAR A B AR TE I S MA

TR 5 18N, HAMMAGF R, s TRV RE, LIV 5 L%
K, MOV 38 R45 T BHE5 85, A mimds W E AU . Ko —Eimis g, £ 1
A —EERKNETE, ST, B/, mEHmRE TIRA. 5 VEURE T —1
6B, 15 VE RARAE , (BAEI N, RAFTER , B LIRS Je 94500 2.4.4.4.2(7) 6

B2 SRS GRf) B4R (IVPP V 11866)
Fig.2 The skeleton of Lariosaurus xingyiensis sp. nov. (IVPP V 11866)
T4 “F 4 BH Abbreviations: Cl. Clavical #fi& ; Co. Coracoid 2158 Fe. Femur J8H ; Fi. Fibula HEE ;
Hu. Humerus 8 ; Ic. Interclavical [A]4iH ; R. Radius $5E; Sc. Scapula JEIFE; U. Una RE;
V18 Vertebra 18 55 18 i & #fE

B K . BRKE 105mm, AREEKEER 1.3 %, U4 23mm, T TE 19mm, &
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TrafBEALN 1lmm, B THRE, RE SREM. BEAEKES Nothosaurus raabi BB
BB, PIFETT (trochanter) IEE R H . BE HEBHARZERE ., HHBHRE T KEHB0,
DURSwBR . MERAMW BARSE R BTN RETHE,

EEREIE  RA MM X LA BV 11866) M —LAFAE, IS BB .
SRV AR TIE K B LIS FI EER U R TSR A Y RS, R BB AL R,
R RS 2 J& Nothosaurus i Lariosaurus (Rieppel, 2000), V 11866 {1k FHFitE S
Nothosaurus WIAETF (A BEFF1E JE Nothosaurus FV Lariosaurus FF 3L 8)) (BB R LG B %A
5 Nothosaurus WG IR KX A, -5 Lariosaurus BIEIE—B, 40 Nothosaurus 1 3 VM,
T V 11866 # Lariosaurus WIZZARIE 537, AT i AE 40, 1% M B 38 ; Nothosauwrus Y 1H] 84
BE—/MYEEE T, V 11866 fil Lariosaurus WA E =M, TEHE T HIHEL;
Nothosaurus [ i & At 3 3, B4 E BB R B-E #05 V0 i 5% B B (intermedium,
ulnare and the fourth distal carpal), V 11866 fl Lariosaurus W HE 5,58 T Nothosaurus T B
HH 3YSN EHE B = mBE . KES B LGB #HAFIE V 11866 A4 IHA
Lariosaurus ,

Lariosaurus 253 11 T PG BR . FABX I Hh 2 9 — @, H BT $5 6 A B Fh (Rieppel,
2000). J@BIBF L. balsani ML . curionii W IH ¥ & (parietal skull table) TEAARFLZ G2
WLgE, L. stensioei MTHE R =M, L. buzi FIIE T, EMRILZ ERAHBWSE, £
5 v 11866 T F & HILSHE AR V 11866 Fl L. valceresii #{M, TIBF M ALK,
TEMBRAZEA W E MU FE, v 11866 7E LFFLA/D  SIRIEKEM LA b5 L.
valceresii F L, AT FHARF, B LEHAKR HKERREKEN 215, m L.
buzzii M L. stensioei L BIFLKE SIRIER EAHSE, L. balsani L. curionii EFFLKER
MRIERER 1.4 — 1.8 45,

ZEEBUFHERE,V 11866 5/~ B B KA Ca’ del Frate FIFGHEF Estada # L. valcer-
esti ( Tinotori and Renesto, 1990)& AL, “E X BNTETF L. valceresii JiH MR (ecte-
picondylar groove ) FF i, 1% — B8 B 1Y §E S5 L & (supinator process) ( Tintori and Renesto,
1990), V 11866 ffi B B s s MU AT TLAE- S A, B R A BB SR FI e fE L. L.
valceresii FRTRS K TR IEE SMEKEZLEH 0.96; 1 V 11866 5 A H B T Al
BB SBERKEZEN0.75, B Lariosaurus BRI EE R —FE LB RIEM S
A K (positive allometry) , FEGE X — LR 0.74 — 0.77, ik 12 0.76 ~ 0.96(Riep-
pel, 1998) 18 V 11866 HJ 1A (130em) KT L. valceresii 8 IERE(90cm, Italian Governement
number: 59781), ER AR FT — B EME, HEWRTRN B ERGENRA, BREXH T
Lariosaurus AP RFAE o

i [E =B R LR AR T B R KB Nothosaurus sp. FIP T St FHATRB=
W HIXE B =8 8 ( Sanchiaosaurus dengi)o Nothosaurus sp. EEKBAZELFLE LB
FRE E 5N RAFEER, © EHFLEXMER, RIRIEKENFE S 8 S58E 0
BeeEERT, AT PG BN H Y —BRER, BRENTHLEREMRKHMML
P HE T V 11866 AR /8 £ BEREL G T HAFIE(RIE LB, EERLR),
T Nothosaurus sp . J&A RFF SR EHEE, B RTARMER A A RS . XBE = &
RIEGERTAEER, BEEERNESEH IR,
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BN SR RRAAATAT S B B RAEAE . B ETE B Z I A b =B il
BT R, e (1958) FMETE & (1985) 7EHE 8 ISt MH B Y AR A 5 53X — W s R B A
—3f . FILE(1996) Y% 1:5 T 1:20 7T K IEBE A MTHEA W ER =&
HREH . FRIRE(1998) 5K B 54 5t M e 7 b 53 0 6 SCTRR0 ) F B Rl Ak A 1 BF
3%, FIBEA AT AT S B BT AR R e . 2 P 5 (1997 7EXT 5N 5 A #2317 4R B
FAT L BB ATF S BB R E A hL T B — R BB, &5 ik B b ass
TI3IMEAERTE —ARIMNE . LRASHMMNLE T, B4R T 2R
(Pachypleurosauridae) F1£] B8l . X A AL 1 ERAE TG TRRM AN gy =&, 245K
EIAK =EMHARFT. BRGBE(1958) 38 EHI K 5N i R4, (BARMER A
HrE ) 3 MR E D HUER L PR SR B i R D . ARG HE S AT L AT AR 3 B B AR
o = B (Wang et al., 2001),

Bt awmIdlhisHmol BAGKALLERSY, HE G AHL L4, i
AR CHRE,

A NEW SPECIES OF LARIOSAURUS (SAUROPTERYGIA: NOTHOSAURIDAE)
FROM TRIASSIC OF GUIZHOU, SOUTHWEST CHINA

LI Jin-Ling LIU Jun' RIEPPEL Olivier’
(1 Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044)
(2 The Field Museum Chicago, IL 60605-2496, USA)

Key words Xingyi, Guizhou, Middle Triassic, Nothosauridae

Summary

The first Triassic sauropterygian to be described from China was Keichousaurus hui ( Young,
1958) found in Xingyi, Guizhou. Shingyisaurus unexpectus, another sauropterygian found in
Xingyi, was referred to the Simosauridae by Young (1965). It was identified as Nothosaurus or a
closely related genus, and the name Shingyisawrus unexpecius was considered a nomen dubium
(Rieppel, 1998). Here we report a well-preserved specimen from Xingyi, Guizhou Province. It
represents -the first undoubted specimen and a new species of Lariosaurus ever found outside western
Tethyan faunal province.

Nothosauridae Baur, 1889
Lariosaurus Curioni, 1847
Lariosaurus xingyiensis sp. nov.
(Figs. 1 —2)

Holotype An almost complete skeleton, institute of Vertebrate Paleontology and Paleoan-
thropology V 11866 (Figs. 1, 2).

Locality and horizon Xingyi, Guizhou Province, China; Zhuganpo Member of the Falang
Formation .

Diagnosis A small-sized species of Lariosaurus with a slender skull, length of preorbital
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region about 40 % of the skull length; rostral constriction; temporal fenestra twice the size of orbit;
maxilla extends backwards to a level below the 1/4 length of the supratemporal fenestra; parietal
table narrow; ulna without distinctly broadened proximal head; five ossifications in carpus.

Etymology Referring to Xingyi City in which the fossil locality is situated.

Description The type specimen (IVPP V 11866) is an almost complete and articulated
skeleton of Nothosauridae, which curves strongly and exposes different surfaces in different sections
of the body—skull, pectoral girdle and forelimb in ventral view; cervical vertebrae in left lateral
view; dorsal and sacral vertebrae, pelvic girdle and posterior limb in dorsal view; and caudal
vertebrae in right lateral view.

The skull is relatively small and slender. The snout is moderately developed with a distinet
rostral constriction at the level of the anterior margin of the external naris. The length of the
preorbital region of the skull is nearly 40 % of the skull length. The orbit is large and wide. The
supratemporal fossa is narrow and elongate, and twice as long as the orbit.

The external naris is surrounded by the premaxilla and the maxilla. The posterior ( nasal)
process of the premaxilla meets the nasal at the level of the posterior end of the external naris. There
are 5 fangs on the premaxilla, they are distinctly larger than the maxillary teeth. All the teeth are
procumbent, and bear longitudinal striations on their surface.

The nasals meet each other along the midline of the skull, they occupy the central area between
the external nares and the orbits, and separate the dorsal process of the premaxilla from the frontal.

The frontal is unpaired. It contacts the parietal posteriorly, prefrontal antero-laterally and
postfrontal postero-laterally. The latter two bones are moderately developed, and occupy the antero-
medial comer and postero-medial comer of the orbit respectively. The parietal is unpaired, and
meets the frontal in a deeply interdigitating suture at the level of the anterior margin of the upper
temporal fenestra. Anteriorly, the parietal is broad, but gradually narrows to form a distinct parietal
ridge. The pineal foramen is a small oval opening, situated near the 2/3 length of the parietal.

The maxilla is a comparatively long bone with its posterior end extending to 1/4 length of the
supratemporal fenestra. Each maxilla bears a big canine between the external naris and the orbit as
in other Lariosaurus, but there is only one big canine. A new tooth just behind the right canine is
erupting from an alveolar, which points antero-downwards and contacts the middle part of the
canine. The tooth is possibly the neonatal second canine. On the right maxilla there are 3 and 10
teeth anterior and posterior to the canine respectively. They are 3 and 11 on the left. So the least
number of the maxillary teeth is 15.

The postorbital is relatively large, forming the posterior margin of the orbit, and anterior and
antero-lateral margin of the supratemporal fenestra. It contacts the postfrontal and the parietal
medially, the maxilla laterally, and the squamosal posteriorly. The jugal cannot be observed on
either side of the skull.

The squamosal is a large tripartite ( triadiate) element. Iis anterolateral ramus extends along
the lateral margin of the supratemporal fenestra until meeting the postorbital at the mid-point of the
fenestra. The medial branch of the squamosal and the parietal meet each other at the posterior
margin of the supratemporal fenestra. They form a distinct occipital crest, marking a sharp transition
between the dorsal and occipital surface. The lower part of the squamosal is an important element of
the occipital plate as it stretches downwards to join the supraoccipital, opisthotic and the quadrate.

The occiput is closed, and the foramen magnum is rounded and of moderate size. A sagittle
crest extends from the foramen magnum to the top of the occiput. Posterolateral to the occiput is a
clear exposure of the right quadrate. Iis two distal condyles, the lateral one being larger than the
medial one, articulate with the corresponding facets of the lower jaw.

The palatal surface with slight cracks is almost completely preserved, but the sutures between
the palatine and the pterygoid are difficult to establish. Behind the symphyseal region of the lower
jaws, a small portion of the right internal naris is exposed. The posterior margin of the naris is lined
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by the palatine, a damaged bone. The pterygoid is a large bone with its quadrate ramus extending
postero-laterally to meet the quadrate. And its transverse process joints the ectopterygoid to form the
pterygoid-ectopterygoid flange. The large occipital condyle can be observed at the end of skull, but
it is located slightly left to its original position.

The lower jaws are completely preserved. The symphyseal region is spoon-shaped, and 25mm
long. Different from other nothosaurs, V 11866 seems to bear a coronoid process. The dentary is
long and narrow, almost reaching to 2/3 length of the lower jaw. The angular is a narrow and long
bone, with its tapered anterior end inserting between the dentary and splenial, and its posterior
portion transversely broadened below the jaw articulation. The surangular, as the most posterior
bone, forms the lateral articulation facet and the majority of the retroarticular process, which is long
and straight. It bears a lateral shelf like other nothosaurs.

The total number of the lower jaw teeth cannot be ascertained. But it definitely has 5 fangs in
the front part of the jaw. The direction of fangs, except the right 2™, which is shed from its
alveolar, is upright. Their crowns curve in various degrees. Fourteen complete or broken small teeth
are present on the left jaw, which are less than the number of a complete dentition.

Postcranial skeleton: The vertebral column is preserved in almost perfect articulation in
specimen V 11866. Eighteen vertebrae are identified as cervicals. Only the last two cervical ribs
(the 17", 18") are preserved showing short body and two heads separated by a narrow gap. The rib
is supposed to articulate with the centrum only. There are 26 (from 19" to 44") dorsal vertebrae.
The dorsal ribs are gently curved with a single proximal head and a long thick body. Five sacral
vertebrae are similar to the posterior dorsal veriebrae in having a low neural spine and a wide neural
arch. The sacral ribs show a broad proximal head and a tapering, blunt distal tip. There are 27
caudal vertebrae, of which posterior 7 are eroded and displaced from their natural position. Gastralia
are well developed, and distributed densely between the pectoral and pelvic girdle.

In V 11866 the shoulder girdle is well preserved and exposed in ventral view, which resembles
that of other nothosaurs in contour. The mterclavicle is a triangular bone with a straight posterior
margin, it shows no rudiment of a posterior stem. The clavical is a massive element, which runs
antero-medially to meet the interclavical, but seems not to contact its counterpart at least on the
ventral surface. The scapula is of the ordinary sauropterygian type, with an expanded ventral portion
and a posterodorsally slanting dorsal process. The large coracoid contacts the scapula laterally and
meets its counterpart in the mid-line to reinforce the anterior union of the clavical and the
interclavical. Only part of the left pelvic girdle is exposed, which suggests great similarities to the
pelvic girdle of other nothosaurs.

Two humeri are well preserved, of which the left one shows its ventral surface clearly. The
shaft of the bone (79mm long) is relatively straight, and not so curved or “angulated” as that of
other nothosaurs though its postaxial side is slightly concave. A well-developed deltopectoral crest is
present near its proximal end, a distinctive insertional crest for the latissimus dorsi muscle projecting
from its postaxial surface. There is no distinctive entepicondylar foramen, but there is a narrow
concave depression in its position. A flat depression is visible on the outer surface of the distal end,
there is no open ectepicondyle groove or supinator process. The ulna is a little longer than the
radius. The width of the ulna is 21 mm at the proximal articular surface, 13 mm in mid-diaphysis,
and 16 mm at distal end. The corresponding width of the radius is 13 mm, 7 mm, and 11 mm. The
carpus in V 11866 comprises 5 ossifications: the intermedium is a large semicircular bone located
distal to the spatium interosseum, the ulnare is the 2 large element located distal to the ulna, and
thd 2™, 3" and 4" distal carpals are much smaller elements located proximal to metacarpals II, III
and IV respectively. The manus of V 11866 is well preserved, with digits I-IV corplete and the V
missing its distal phalange. It has a formula of 2 4 4 4 2(7).

The femur is relatively long, slender, and somewhat expanded at both ends, with a straight
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shaft. An intemnal trochanter is present. It is difficult to describe the tibia, fibula, tarsus and pes
due to their incomplete preservation.

Discussion  This specimen represents a new taxon of Nothosauridae for having its frontals
fused, parietal skull table strongly constricted, occipital crest present, maxillary canines present;
sacral ribs without distal expansion ( Rieppel, 2000). The family Nothosauridae only includes
Nothosaurus and Lariosaurus . Although the skull of V 11866 is similar to Nothosaurus, it is
distinguished from Nothosaurus, and could be identified as Lariosaurus based on the characters of
the postcranial skeleton: 5 sacral ribs, interclavical of triangular shape without any trace of a
posterior stem, 35 ossifications in carpus, hyperphalangy present in manus (second digit). The
genus Lariosaurus is distributed in western and southern Europe and Middle East, it includes six
valid species (Rieppel, 1998, 2000) . The parietal skull table of L. balsani and L. curionii show
a pronounced constriction behind the pineal foramen; the parietal of L. stensioei is triangular in
dorsal view; the parietal of L. buzzii is wide, without a pronounced constriction behind the pineal
foramen. These characters are distinctly different from those of V 11866. The parietal skull table of
V 11866 is similar to that of L. valceresii, it is slender, without pronounced constriction behind the
pineal foramen. The new species has a large upper temporal fossa, which is twice the size of the
orbit. This is similar to L. valceresii but different from other species.

The new species is more similar to L. walceresii than to other species. However the
ectepicondyle groove and the supinator process are absent in L. xingyiensis, but present in L.
valceresii (Tintori and Renesto, 1990). The humerus is much shorter than the femur in L.
xingylensis, but nearly equal in L. wvalceresii. The humerus grows with positive allometry in
Lariosaurus as in all other sauroptergians. Dividing humerus length by femur length yields 0.74 —
0.77 in juvenile Lariosaurus, and 0.76 — 0.96 in adult (Rieppel, 1998). But IVPP V 11866
(130 cm) is longer than the holotype of L. walceresii (90 cm), so it represents an adult individual,
the short forelimb is a plesiomorphy character, it can be used in distinguishing L. xingyiensis from
other Lariosaurus .

The age of Zhuganpo Member, Falang Formation is under debate. It was regarded as early
Ladinian of Middle Triassic when this Member was recognized ( Wang et al., 1963). It was
accepted by Young (1958) and Chen (1985). But the age was considered as Carnian based on the
regional survey ( Wang, 1996), which was confirmed by the study of conodonts from the same
location and layer yielding Keichousaurus in Dingxiao, Xingyi (Wang et al., 1998) . Three marine
reptiles species have been found in Zhuganpo Member, Falang Formation up to now, they are
Keichousaurus  hui, Nothosaurus sp., and Lariosaurus xingyiensis. They belong to
Pachypleurosauridae and Nothosauridea respectively. Other members of these two families are found
in the Middle Triassic of Europe or Middle East, but none is found in the Late Triassic. Although
Young (1958) suggested that Keichousaurus hui is more specialized than Pachypleurosaurus , it is
difficult to decide if these three species in China are all more derived than those of the same family
in Europe. The age of Zhuganpo Member is regarded as late Middle Triassic based on the correlation
of fossil reptiles.
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