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—HFEME AT EE ., XEZBERMARRUSIE R EHR . FHRHUREERR 7 T
SRTRIRTA . BIBERNOTHEESEHZRARAARTRR, MX A FH—RH KSR EEER
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FIRLENRENSY . “KIEKF” T EMHAREERTHY (MERSE ML) . ©
RFTREERLL“ HR "M e, KR AARENEAS -SRI T FERE I =848
HNCTT S BE S R PU R AT S04 B (western Tethyan fauna) 2Z [R] BBEHI X FK
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1999 4ELASK, S04 ¢ XA R | =BG hkhse A B T KBRS E G, B AT
BEEMP R E T E SRR s N A RT kA A S, BIHRTH
IE, ZHG IR T R S IR B e MEE T2 SRR MR 255 FE AR,

JF 72K ( protorosaurs, m¢JFMTIE 2 prolacertiformes ) /&4 1 %Y ( archosauromorphs ) B 4
BFEHBR, B AE R TR =& 5, G —HE M ERS £ R EH)Z (Carroll,
1988) , FEr47 TERY ACEMPRADFIHX . RIS Kk B 454, Re B2 H T B T F AL
F L ESWGIEAERF AL BEN B S8 Z ARG BRI R XA, Gow
(1975) i3 XS FE AR =& Prolacerta fBTS, B 55N IRB IR 2 3 ¥ )& F 4 .2 (archo-
saurs) , MRS 26 (1epidosaurs ) , BEHAMIIE SIS I 7 — SRS R sh Y, EATLAST 40
BRI , JC AR R RO SUAR Oy 2 2 R AIE , B AN BA h =& T A9 U ( Tanystropheus ) #1
FHE RSk I ( Dinocephalosaurus ) , EFR K BEARX BIR K M—F L L, KB HAAS
A (Wild, 1973,1987) , i BRI — BB B2 HF A SR 25 (Evans, 1988; Benton,
2005) o KEUL AT LR A VS R IR AT sh B FR o0 7, R b BB R ST BRI,
BEAMYAE LA @3 & o JLAT A Bk ( Rieppel ,2001) o $[E H BT C F ) 09 R Jp 25 #R 2
KIRG AR, BR T A OER X A F KRR A, A SN B IT B (F =

1) BR ARFIFEELIE (455 :40302007) %80,
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Btttz e ) PHIARITRSK I (D. orientalis Li, 2003) , M4, H8E T =&GK B HEA
BE/RIEIR M ( Prolacertoides jimusarensis Young, 1973) K5y il A et — BT,

J&# B Order Protorosauria Huxley, 1871
Kl Family Tanystropheidae Gervais, 1858
KB & B Tanystropheus Meyer , 1852

BREHRS VPP HBlE B dr SN 5 i ARG ET) V 14472,

PR L BN AT EL ERRA T B (h =& 5 h T H) o

BAILR AR EREICE . AR Sk E IR HUHE R Y A A B 438 A
Bk, SRTERoER REE VM. BREFKEL N 51 om, BERAVN, RAEANEE 1),

T . RAORAF IR E S T EE, KRB R INR 1 R, SHETE A SEKNW T. longo-
bardicus L 58 & —BUMAMA KT MERER K, BN, St S T. longobardicus —
FE R, Bk, 0] G EIE 2 ~ 3 P3iHE . XA IRTE S I BUREAE R IT 3h 4 2 46 T
LB, 52Z 8 AIEARLE AR B REK I (D. orientalis) |, J5 3 B A R IR EE 09 2 A 57
WEMNTR, B THEERNK B m/NFRIM V 14472(FK 2) . Ead LikEF
1, SR RMER B S22 HeRT DAHERT |V 14472 fSHERUY 5 K F— 5, o 12 #, it
D F RS R 25 WY THESL. 5 T. longobardicus RNE I,V 14472 B KR SHE Ky
2510 9, MAERTE 02RO W, (AR X MIMERAI SN MELE A X,

=R 1 Tanystropheus sp. (V 14472) GEMEFTHH N E

Table 1 Measurements of the cervical vertebrae (CV8 ~12) of V 14472 (mm)
5 8 Fifk %9 Fikk % 10 Fifk %11 ik 512 ik
(CV8) (CV9) (CV10) (CV11) (CV12)
£ 7 (length) 51.30 65.10 73.25 67.00 40.10
FVHE R 5 B
(middle width) 7.45 7.25 8.60 9.30 ?9.05

% 2 T longobardicus D. orientalis ¥0 V 14472 5 5 FiMEic . ELLBIBIFFLE
Table 2 Ratios between length and width of the last S cervical vertebrae in
T. longobardicus , D. orientalis and V 14472

FIRcEs ik EECE4 T BEIREs I MIBCE2 I EIECE | Hik

(-CVs) ( -CV4) (-CV3) (-CV2) (-CV1)
T. longobardicus 7.03 9.37 10.57 9.47 4.39
D. oriensalis 3.5 3.2 3 2.1 2.1
V 14472 6.89 8.98 8.52 7.20 4.43

BRI BREAEE, RENE, IHHANBINE  S5E BUF B BE HiE kg,
AR L TEHERNE WS, BIFE  DuEHERBIRARE AT A9 AR 2 i A7 i
RN, BgE R 8RR S, REOESNERE. SUE TR A, &5
B2 BRI R AR, B2 =B, 5 T. longobardicus AFTXH, J5 & ZEA
AL . 55 4.5.6 HHERTEETEM A KL 12 mm, EMR MK MHHK, Eiw
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SEKEBAH R, mhn V6K, BEFE, MBIV, ZRA M 10 JiHE—H DR
&, EEN N E RER AR A /NE#, UFRBHEREYRE, Hh HF—8
BLF R STAR A Vg LA SR 3 A A ZE AR ) B B PT LASOR BN o BEH I8 0 B B ORAH B
A BE L EREHENMTD,EERG T. longobardicus Z & L HF LR, NEE —HHF

CEMATEE left forelimb)

B 1 KBBAERDENMERTREFI(IVPP V 14472)
Fig. 1  An incomplete skeleton of juvenile Tanystrophews sp. (1VPP V 14472)
@ E1687 Abbreviations; c. centrale 2 R ; cl. clavicle 8fiH ; co. coracoid LB & ;cr. cervical rib Fififj; cv.
cervical vertebra FiffE; dv. dorsal vertebra & HE; fe. femur A& B ; g gastralia B iy ; hu. humerus i, ;icl. inter-
clavicle [E)8i5F ;il. tliun B H ;is. ischium A8F ;r. radivs BLE ;rb. vib B ;re. radiale BB B ;sc. scapula /&

TBE;sct. stomach content & 2547 ;sv. sacral vertebra FE#E ;u. ulna R & ;ue. ulnare R E

HE HEGR IR T R — R TR, (TP B, e % 2 AT M AR ITE

POJS : AERI AR AR 528, A R BOZ S i T R, Ja RS AR AT A U S8 R0 2 00 e Y 3 i
wWore MEEKZIS. 1 em REK 3.4 em BREK 3.6 emo AEK.2 em WX {HIHINE"S”
Ro ZERTBCATIL 3 MUBLHE, & 2 BT , WIBCE R 20 3 e O e 1 Fn R QU B o, 5 — Mk
N ARRBE . ARTCEA TR, BF 4 MEE R, S FEPEP SRR , 5 T. longobar-
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dicus BRI BFEE —3, f8X 2 -3 -4-4-3,785 T. longobardicus #H[F] ,

XFEEANTTIE 1)V 14472 p9 53288 : BURTE O FAK , K 8RB C MinA KERIER
v AR B, BB ZR S MATFERNZER DI ZERHX
7ro KSR A REALSE 2 ~3 NF (Rieppel, 2001) ,{HE PGB AR R T. longobar-
dicus, BRTELAET) & A0 L5 F BLBHE (Rieppel , 2001) #h, K IR BARA 2557 B EX Y,
B A late Olenekian ¥ late Norian, X #h3h#) 09 UL & Z 552k, E AT B Al 15 48
TeANA , B BB R E 5 R A SR 0 AT LABEIA o BRUN Y Macrocnemus L Je L3 Tanytra-
chelos Y5 K Il A B VIR R B RHEIF IR E —IGi0- 287 ITHE R b ik & 31
AR FIEA R KT, BEMNAT LR SKIIBIIF SR L AEL, b AR
WA KB WHRERIFF AT, BREMEENK SZENTFaHE. XFathx
H, REBTTIHER SRR, B2 KRS (12 T8iE) SRSk (25 THH) (KA E
— P[RS (Li et al. , 2004) , K I W) SUHERF 76 848 KA (Wild, 1987 ; Tschanz,
1988 ) , BUAFAMASER AR B Z R FY4FEAE, FE T. longobardicus 1, G5 A K HER
KEREKN 45% ~50% ,TAEAEMA R IRE| 60% ~65% , V 14472 (URFEBRIG S 1
FirfE, 21K 29. 7 cm, 7E T. longobardicus 44 R H X T4 B 8 40 H SI B 4 K W
59% ,FEMINE ,V 14472 SHrA KRB KE A HN1.01 ~ 1. 12 m, 1 T. longobardicus FLAFA
MR RIIR 3 ~ 6 mo BRT A BIE RIZIE S MEE 9,10 SUHE A9HEXT K B 0g G £ 55h,
V 144725 T. longobardicus AE# H{M » HI FHRA R4 ME, I B —Lb e @3AL, B iEk
B R EREHE DR S Bk 3 B UK HAh — KSR B R 2

2) KU A A TE ISR K IR IE 3 )7 20 KU RO 5 R L2, K F U 4K ME
B RN Jo 1918 B, 1 S M TR g% & IR A 2RI 32 9 ) 304 ( Bassani, 1886; Nopcsa,
1923) , WERZENRAERE, MKIFENEFTIA-EFEFL. KTEEYEZRHENR
HREAE zh#) (Peyer, 1955; Kummer, 1972) ,Wild(1973) RS FEbrA EHG =4R8I\ N
HYFEN R ZRED Y MERA, BEREANGHEATE, V1472 BSREBEERFLER
Ja B0 S5 AR AL, (LR BB P 187 ST S AN S8 M B AL AR B (B e B 2, g R M LA TR 2
4 ;) BB HLE B K AE A A B B ARAE . R, KSR N B LA A MIRTT3h ¥

rp AR 2R TR T Sl PR 5 B A B I B, S5 —Fh L F 88 v 26 , e R
LA G BRI SR o, sl A9 /17 SUHERR AR , sl AR &, M gk B K, £ 7]
K70 WAL, HFMTIN TE ARk, KO S 18 K, (B 2SR B xR
BRI R 12 #1025 5, B, X TS HEM RS, R E
MBS T AR, BL2EEERTREBAN. BTKIRMTAIFHIHEK, EH 2
~3 WHHARKE  F, 8 2 A ZE RSB ERY 2 ~3 4,5 E 1 4 ~6 IRV RE
Eo HUATIL, IR XLEHAAEA —ERENENE, IBAXHE— R KIS,
BRERIEIZE. L et al. (2004) ZEWTIS R 7 2k o M SFRTh RE By 6 42 i i — b & IR
R E I, B TR TR BB SIS , P FH SR AL P A 28 SR i s 4% il 40 +<
BYSAN 18 B E AR R ZLY Sk A W o N SR SE . B AT, BRI
KHRY flg A eiTsh ik A B A, BRIR IS, A E B R BAE (L et al. ,
2006) . ARZEEERIA AT YR R AL, RIS SR T X R F IR A .
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Bl RE EHFHX XM = thE L T ehifta, B 28 21K
BN BIFR A SESE XS B , R W e 36 A a9 K TR (RS 2 /B (Lariosaurus ) F1Z] J J& ( Nothosaurus )
AN, AN 16 88 Jv 25 ( Eosauropterygia ) ¥ A Neusticosaurus ( BRI ) 5 5= M I ( Keichousaurus
[ ) ; ¥ 2 (thalattosaur ) F Y Askeptosaurus (BRI ) -5 &I, (Anshunsaurus F[F ) ; #5185 28
(Placodontia) F i Cyamodus (BK YN ) 5 A B & % b ( Sinocyamodus  [H) , Bk B I, ( Pse-
phochelys &) 5 Placochelys Fl Psephoderma (BKH) o XKLL KR RIERER, EE=BLH .
e, FRR TR PO P s RS O B R AR W — B BRTA LA TR B, Lk Hh (X 8]
BY X A — B ZAE L B TS AR KT (LS T ER) s Z AR AR (A

Hifl ARG TS AEE, 4688, £8 £ EE0HE,

A JUVENILE TANYSTROPHEUS SP. (PROTOROSAURIA, TANYSTRO-
PHEIDAE) FROM THE MIDDLE TRIASSIC OF GUIZHOU, CHINA

LI Chun
(Institute of Vertebrate Paleontology and Paleoanthropology. Chinese Academy of Science Beijing 100044 )

Key words Guizhou, Middle Triassic, Falang Formation, Tanystropheidae
Summary

An incomplete skeleton (TVPP V 14472) of protorosaur, in which only the last five neck verte-
brae, the trunk and the forelimbs are preserved (Fig.1), is identified as a juvenile Tanystropheus
sp. based on the unique structure of the cervical vertebrae: neural arch poorly developed; centrum
obviously elongate, ratio of the length to height large (from 4.43 to 8.98, similar to Tanystropheus
but distinetly larger than Dinocephalosaurus orientalis (Table 1,2). The total number of cervical ver-
tebrae is assumed as 12, as in Tanystropheus) ; double-headed cervical rib extremely long and slen-
der, extending backwards across 2 ~3 cervical vertebrae. Most elements of the shoulder girdle over-
lap each other. Both of the scapula and coracoid are plate shaped, and there are a lot of tiny humps
on the surface of the scapula. The distal end of the interclavicle somewhat triangle in shape; four
carpals ossified (only 3 preserved in the left forelimb) ; digital formula of the forelimb is 2 -3 -4 -
4 -3 (Fig 1). The distal end of the rib expanded. The shape of the ilium and the ischium is the
same as that of Tanystropheus longobardicus. Some slight difference between V 14472 and T. longo-
bardicus was probably due to development stages. For example, the longest cervical vertebra of
V 14472 is the 10" one, while in T. longobardicus, the 9™ is the longest one. Along the neck and in
the abdomen part of the specimen, there are some tiny bones that look like the digested draft. A few
of them could be recognized as the tooth or vertebral centrum of the fish.

In contrast to the terrestrial and insectivore at juvenile stages, as suggested by Wild
(1973), V 14472 should be seen as a marine predator based on the number and the structure
of the carpus. Derived sauropterygian and marine protorosaur developed the extremely long neck
by different ways. With very short centrum and cervical rib, some plesiosaurs had 60 ~70 verte-
brae. In Tanystropheus and Dinocephalosaurus, both the individual centrum and the cervical rib
are greatly elongate, while the number of neck vertebrae only moderately increased (12 for Ta-
nystropheus and 25 for Dinocephalosaurus). As bounded by 2 ~3 cervical 1ibs in each side, the
intervertebral joint must be fixed and the whole neck must be stiffened. Marine reptiles with

such an unskillful long neck, not only the protorosaur but also some archosaurian (Li et al.,
2006) , would have adopted the “suction” way to catch the prey (Li et al. , 2004 ).
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The new material (V 14472) was found from the Middle Triassic ( Falang Formation, La-
dinian) of Chajiang, Guizhou Province, southwestern China. This is the first record of Tanystro-
pheus outside Europe and Middle East ( Rieppel, 2001 ), confirming a close relationship be-
tween eastern and western Tethyan fauna province during the middle Triassic. The affinity be-
tween the two regions is also represented by some other marine reptile groups, including Lario-

saurus { Rieppel et al. , 2003) , Nothosaurus (Li and Rieppel, 2004 ) , askeptosaurid ( Liu and
Rieppel, 2005) and cyamodontoid placodont {Li, 2000; Li and Rieppel, 2002).
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