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BE ITHFASTABRARA-HAERRALLA. SVSTRBEL—FRMH. S
iLP% Liaoxitriton zhongjiani gen. et sp. nov.. UFEEREHFEREREHRALMEKRE
B, 102 P E B 5 o h T o B AN TR T O — . R E— IR R
BRBRPEY. HLBRNE. G WHEES 5/ B Barachuperus AL, THE
HMEABRENAREABELNER, RHRL, AT HEREENEA.
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FREAEE( XHER)RAEHZREFHRIYPH P EETRGBIFKRL
RERXMERE). BAFRENESHES EELMITRBLM LR B IE, i
ERAPHEENHERR WRANBARFEASIDREELGRER—BLREH, I
Duellman, 1988; Milner, 1988; Trueb and Cloutier, 1991a, b Fr £7), FT A R H BXK
HEHHRTUMSETRARFERALNER. EPRAENTHEREENEE. HEAR
RKILHH 360—370%, 3% 9 B 60 & /& (Duellman and Trueb, 1986), FE A4 Tk
(£24LR), NOEFEBABRAS, EWGEILA)  HEXEBMAENY A=,

- FHERAREHEAA{USr A KR, IR B E; FEFMMLL
AEFEN TR (Bstes, 1981). AXHRMITHEAGRPEFERTREHHL
MEXRRE. KA RENREL -HFERNEREFME. % FEE Procynops
miocenicus, 7= HIWRIGMEPEHHLER (G, 1965). ZMENMRERBEITY
Bepehfiit (8%, 1984). AXHARWKE A RZATITHA ST HIR, BB
TYRBREEREEBCEREHREMARH. AAZALBRAKBAT A Y. L
HEANSA R AR BiEM4%, 1982; £, 1996). B, 751 T4 W WA w It
BB PFERBEPEEAT - LEENAFRPNERALEG, HETERAE RGO

D PEMEERESESHERRAEATHE (KZ951-B1-410) ¥ 5.
WwmEH. 1997-12-18
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R,

XA ERFARMGREERNIOZSHRTAER L. REB 20K/ MBETEHA T
BRBE AR, Ch5AMA BFHHALRE B EL R EEKE Dueliman M Trueb (1986)
Estes (1981).

2 AR

AWM Amphibia Linnaeus, 1758
BEBEIEN Lissamphibia Haeckel, 1866
FEHB Caudata Scopoli, 1777
FXKE Family Incertae Sedis
LM (FM) Liaoxitriton gen. nov.

BEM SR T (BR. BrF) Liaoxitriton zhongjiani gen. et sp. nov..

afEM NEREF.

CRR BACUIASEREAATBAELTEBMWS; “Triton" &% BiAR, B8
KRR, 2 st MAREYELATRSE - AmPEaEt.

WIE DEAEABEE, YRESAN 69 mm; FHE LK 120—140 mm. %‘E’ﬁlﬁﬁ
FR: ABEAREALHREN. MBS LHELREYS 25/ 50 8 HEEHE
it 708G WA EERE, RERPIE/N, EBRMaEYT, REFRNZEAEE. F
FEL. FHEIE,; HATHE 1610 BRERKANREKER—F, WEEL, EK
K. BB, 5Bk,

SheRiT YR (F#) Liaoxitriton zhongjiani sp. nov.
(H1—5 BRI I

ERFE — A EVE—BNER LEFEARYE URRESRS. BEATFEFS
KERRT A k. *Eﬂ#ﬁﬁ%ﬁﬂ%%ﬁk%ﬁ%ﬁ%$ﬁ% IVPP V11582A F
V11582B.

J=PN=F: 3 ﬁ#%ﬁﬁ%%ﬁ¢@ﬁﬁﬁmﬂﬁﬁK%%%%S@f@%
IVPP V11583—V11615).

FSEM ITHSSTORE TAZRAHEA.

FE  FURAE.

ik ERRAR—XVE— _RMEE BEAAT MEERFAA KBTS
t. MESHERL, BELERERRETEENSEHE, EHFINER, RELTS
B AL R0, ERRAR AR R —~REME. BRAVHBRHS KA 120 mm. VB (Y
B EIEAEE BT 400 69mm. WNFEAEBIUEH, T W 8RR IR ERUR A,

LBW@E DK 21 mm, ¥ 18mm. WIPEME, ENmHFARE. ¥ma B— x5
B HEEA KT R, MEHE —HEEN AL THERTURED, KAKLN
2.5mm. EIRARE, KWEDMHEKER(XHFLE); REVNHTHBRESHE
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B R rEFR. )

A. EERGAXHE BEM(VI1582B), MAFHRE (RFFE VI1582A L), RENBERNEEAEE, F
NEHREEFSRIEENEE B. ERRALT ATEMR(VIISE24A), BBEHRK (RFE VIISE2B L),
REH B SA Tr M, B AESEE R
Fig.1 Liaoxitriton zhongjiani gen. et sp. nov.

A: The skull of the type specimen in dorsal view (V11582B). Nasals are absent (preserved on the
counterpart), also frontals and parietals are poorly preserved, showing part of the dorsal surfaces of
vomers and parasphenoid. B: The skull of the type specimen in ventral view (V11582A). Vomers
are absent (preserved on the counterpart), also parasphenoid is poorly preserved, showing part of
the ventral surfaces of nasals and frontals. a, atlas; fr, frontal; h, hyobranchial skeleton; m,
mandible; ma, maxilla; n, nasal; oc, occipital condyle; pa, parietal; pm, premaxilla; ps,
parasphenoid; pt, pterygoid; sq, squamosal; v, vomer

BRMERAN, B RTREERERAF—ENEER. LHABATHMENENT,. 5
EEWE. HEAKASOHFH. LHBHNERENER, BENFEHELKH—3,
MBS LE 53 0 E R (pedicellate teeth).

ERGHEREREG—3F, MTHMES5 LHME0RN; RERE, BNT4#HE
KBIERAER., EERGEALBNBEAT, A TAEKES —SL, BEESHER
B AU AR ENNBEIRLESE, BIEFBARNBENLERFEE (E
D. IARARBAERBREEHEE, SEREHEEEHN (V11587 ERI-1), R
BUAEENIE, A TEBNRE, ZRmEAHEMS, AREEIEFRAZE. #
ThHAERERT, TEEERATHNES. HEUREMEBRFINTR. V11599 S5
AR RENMEHENATEH 2R EFHAR.

BISE B FBUSA PR, HATRMTE TR LB ENE,. EARRIMREEHFE
B BREBNEMERARATRRARE. BT LAHRIENBRESRATE,
UL REME SHENEE.
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B2 PRl vass R FTRD B LBE R

A. kEBEEHM; B. LEHEEH, SiEFHE, B3 PEIITHE GBR. Bif) ERRE
FEFETHEZEER (V11582A) 58\ SRR HEBL AR, A AN B BR %,
Fig.2 Reconstruction of the skull of Ligoxitriton NEXRYNERME
zhongjiani gen. et sp. nov. in dorsal (A), and Fig.3 Liaoxitriton zhongjiani gen. et sp.nov.

ventral (B) views. Atlas is showing in ventral Ventral view of the 8th presacral vertebra of
view. Mandibles and hyobranchial skeleton are the type specimen (V11582A),right rib is lost;
not included a unicapitate left rib is showing

CIERARAER T —3 KB E T ) BRBE, A2 4 mm. T YEE (quadratojugal). B
BZXE, IS m LA RS R RIE V11598 S4ra i B8 BRI, "B MR
BEREE LSBERY AN, BEKEX (otic ramus) 7 J5 P75 4 17 5 2 (otic capsule),
EXfREESNTT, SRR ME. ERRAKBERESTE, B V11592 5% V11598 &
FRA B9 AR 3T, AT LA R PR K BE Bl 4 iR, O 3 B K (BTG HR B AN 43 32, S 3 4 e M
75, EREWE XAE.

BREREAE, KBEEE. REERAN, HREFWHFRETRLEE, FEH
BHEEE. BEPREMT -MKMEE, FUERESEE. NERERER, HATL
TR M E 0 1) B B B B R S SN, DA BLA AR AR T B 3 W O TR I FL B FE A
B br 4 09 B 26 X SR 17 A 4, 7E IE RUAR A b (BB 43 9% th B M AL AR (occipital condyles) B9
BN, AT E MR R T RMBZ 5. V11600 SIRARETHIS ER, ERNBE TG
R EAR — AN KEIE L, 307 % 50 B B (fenestra ovalis).

THXEE, fiRwEiR, AF 70 EBCF . BTG RIEBRE, TEAK FTHIMA
8. 7&%% (hyobranchial skeleton) B4, EVBEFHES , HZEHWREBRFZE, 54
IERR AR B A8 L B AE, RIS T — /M rMRII AR LB 2 RE (8 2).

HAEH 16 MERHE GE— D I IRHE, AR 15 PMAERRE) . —/ME#E. REZ T 20 B
. PrAAHEANTMEA, R, HiTh 5L F0F ML, I L TTHEM
=g

HRHE 154, B KA 2.8 mm, BEAREEN B EE, THAE T % (subcentral keel).
HES B H AT BB — KR BB, HEORE0 AR ARAS, BRI s IR RE UG 7. AR
MK EARMAKERN—F (& 3; ERI-2).

WHEMBEHE ERFRXTLMME. HENKERKTHE. S MIEHERRT
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B4 ShRITTIME(FR. R AR V11583 MARTMAEHEN

Fig.4 Liaoxitriton zhongjiani gen. et sp. nov. Dorsal view of the left forelimb and
pectoral girdle of specimen VI11583. II-V, Digits II-V

ischium

ilium ’0

v B- metatarsal

5 PMBIITEE BB FR) KK VIS4 WERKEREHRER
Fg.5 Liaoxitriton zhongjiani gen. et sp. nov. Dorsal view of the left hind

limb and pelvic girdle of specimen V11584. I-V, Digits -V

WA, SEENEREXY. BRMNITEEAXDNZIHZ/N, B8 KT 208, B FHAERE,
THEHEREMEBE. V11591 f V11612 SR KRR BERER REW & 8 &

HIENIR, HIWT 49 3—4 MG A (postsacral ribs).

ERRARAREEMEE. V11583 (B 4; ERKII-3). V11598 #1 V11600 5454
BETRENEERESHEE,. REXEREATURAETH - RASHWENS%E

(scapulocoracoid) 4 . % &3 % B K, o 1 1. & ) AT % JC 91 B &9 1 2] (noteh).
V11583 SHARRE T REEHHIRE#: MEHE: RESHEAAES, —EKEM

GE,ANEERENESZ = BIMANE, HAR 2,2,3,2; REBLEE.
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IERVBRA B BB RN S B SRR RRBE. V11584 (B 55 R 11-4) 7 V11585 SAR4AH]
DA FE— SR RE. BHEWNERNET. BREMLE, KRB LS. wEE,
EmER, EmER. LEN—NEH, EREVERRHEXT. V11584 SIREBRET
ROWERESH BRESHEARS “HKEME METRE: BRARM, BN
1,2,3,4,3, V11589 StrAaRARHEKBE R, HES —RHE V11585 SRR RE 5Bt
RAERREE. ZEOBSMERFHN (B 5). NEHMPORRE, BE AL, X
B R R FERERH MR, BXTARXTHRTERERLIREH#TERANDIE.

—HARARAE T AR EVR (0 V11614 {R7F T ARAT-09 8 R R 3B 04 S BRI T ER ) .
725K T H8 00 B Bk B T EDJR b BT DR B /MR BE, (BT KRR,

3 kESHe

PEILVEUR Liaoxitriton zhongjiani TE S KGH L RN ETE FM WA ER. H
ERMANRL. ERARERERNHLRFMED. FROHRX, BERE, LEFRH
B QETE. GES. B&. 7 & M EMERRE, 2% Estes, 1981 # Trueb, 1993 i
HARIT) . Liaoxitriton zhongjiani RE —KB; RESHE. REEHEHUREE: ¥
WEBRKA. SBEHESTRERHELHERE. HKEMENHEHERNTFRITERRHEAER
RGP, PETEENFBFEEANEEENEET N (G X8k811i8).

EARAXZH P ENE — G SEa, B R D d g L B 4E 8 5 5 K Procynops
miocenicus (%P, 1965; Sun e al, 1992). PHBEBER AL LXANE —NFREPIH
KA. B (96S)BY TEXNMHBMIBHIIAAT HEM. A hHFEENEN =5k
AR, WA RS W RHIEE A B (1965) FHBRR M 5 4R I7 48 Cynops orientalis HIA
L4 (Estes, 1981). RE S FIFEE MR LB RE, RIMNERTUEINE B 5 Lisoxitriton
KHAEAE. HHEEMNMEED, BE/MMIRE LkEEFRMHNFRXE5EEHEE N
BB AR T Liaoxitriton zhongjiani.

Ivachnenko (1978)#R 7 —FM B K#IBRR: Karaurus sharovi. EF- B FERifHE
H LR F 5 G BRRRER B IT £ F tit, Evans fl Milner, 1996). Karaurus &7 LA
B 2 B9 B B BRAEAL B IE R, ERPTE K E SRR A H K BE (Estes, 1981; Duellman and
Trueb, 1986). Liaoxitriton BB E 5 HES R 5 Karaurus AL, 3R BT 1T 75 48
#9 R 46 ¥ (Estes, 1981; Trueb, 1993; WHRS 7). Karaurus #Y) B HE % 120 mm, &K
TILWYE, Liaoxitriton zhongjiani ®kBE R ARBHRWE, FBHE; LBEHE
BESHEMART Karaurus. .

RE—-RBXTHHATEL EMH —FHEN XEMEBH 5 KWiTiL. Evans M
Milner (1996) #R T — MM ER B AR R BI G WM.  Valdorriton gracilis, F %4 T H [2]Bi
TR AR BIHIER. Valdotriton 8 MK Ligoxitriton /1N (W) BBE 25 40 mm) . & HAH
PAERE: RAENES G, T8 E K0 = a0y 2 4, 86T B0 16 .
Liaoxitriton KH| T Valdotriton 2. HEFTERM, 5ieiE R 2E (MREE), WEREX
k. Evans #l Milner(1996) BiTi8 T H & — BB BN P AR PSRl G, STHE
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BEHEMZ L.

B ek R % 12 5T 7 5 0 A e R e 6 2 i) Y K A B T B B, S 1 T R S AR MR
FEXRGUE LBEEEY. FEOEREFAFAGIYS =B K8# Cryptobranchidae. /b
#1#} Hynobiidae M BE4EH} Salamandridae. X 28R} R4 BTAR I AR AE A B 3F A I PU 4K
PR (NP RMES XY EEMBENAEXES). EFHRERED, BERIINE
S, AEERANESSHNTRAEARFARENEENASKE. EEHEZXANTTE
W% &, Liaoxitriton zhongjiani S/MEFERMAM. ERBAIRERN, REEHK L
ETUMAEBENES, Z25BH RALARE (Bstes, 1981; Trueb, 1993; HIIEEY
BRI E, 1977; EEIR, TEH, 1986 SIME, BIRTE,1987).
M LB E B Liaoxitriton zhongjiani 5 /MR AL # XM AME, B Liaoxitriton 5
W R R B Batrachuperus B ML, EMNBEF EHE B HT RATHYIFE, R & X%
FHHEISERAE £S5 (T Batrachuperus P B & %Lbﬁﬂ;%K*ﬁi%E@) ZA& B
1, IHE S E R REHAHE, SR X MR,

B TR RREATE, DHANANARNARBIEERIACMEROBA, E
MAEERNETREIREN. ERTH S HNREARLT W, RINEEA BkE™ X
LEXAFERRNRENERFEHEL. REm, TEEMN R ZEBRYEMLAIE
FRERTS 11124, HAMA RN B HIBL. EEMWK A6 RS RBGTEEN
BE, NHAERRALNAOHRLERT —IMEEN RN, AXNE—-MISHY
T, B#— S TAETEERABESREFERETRERELNTR.

B HAEH AR ARA A AR AR, R AR 0 ELE R
FORFREAERL, BRLRBREEOSETHFREA B QAN KRARHT BRR
B. E—F s

8 £ X ®

V)& YR TSR HYMRE, 1977. PEFEADYESERE. L. BEEHRE. 1—93

B, DR, 1986. PEFRERITHYEEFM. b BEdEt. 1—164

Z(Lge, 20K, BS54, 1984. PEBHFTEZROWE RS S, HHHESHYER, 2203):163—178

HohiR, 1965. FEPHAREAAHNERER. HEPEHR, 130): 455459

& W, 1996. ITFHHRPERBERRZ ARREEAS —ITERGRPERBEAERFRZE. S8
SHPFER, 34(2):102—122

PWE, BRTESRE, 1987, PEPEE. FHELERTAE. LR, BERRME. 1—110

WG, FEH, FERES, 1982. WHEESHAZRHULLEF —DERNLF. BFEFEHR,56(3): 187199

Duellman W E, 1988. Evolutionary relationships of the Amphibia. In: Frizsch B, Ryan M J, Wilczynski W er al.
eds. The Evolution of the Amphibian Auditory System. New York: John Wiley and Sons. 13—34

Duellman W E, Trueb L, 1986. Biology of Amphibians. Baltimore and London: Johns Hopkins University Press.
1—670

Estes R, 1981. Gymnophiona, Caudata. Handb. Palherpetol., 2:1—115

Evans S E, Milner A R, 1996. A metamorphosed salamander from the early Cretaceous of Las Hoyas, Spain.
Phil. Trans. R Soc. Lond. B, 351:627—646




166 v 5 K 3 ¥ ¥ # 36 #

Ivachnenko M, 1978. Urodeles 'from the Trassic and }urassicr of Soviet Central Asia. Pal. Zhurn., 12:362—368

" Milner A R, 1988.- The rglaﬁonships and origin of iiving amphibians. In: Benton M J ed. The Phylogeny and -
Classification of the Tetrapods. V(')l.l:.Amphibians, Reptiles, Birds. Syst. Assoc. Spec. Vol. No.35A..
Oxford: Clarendon Press. 59—102 ,

Sun AL Li JL Ye X K er al. 1992. The Chinese Fossil Reptiles and Their Kins. Beijing: Science Press.
1—260

Trueb L, 1993. Patterns of cranial diversity among the Lissamphibia. In: Harken J, Hall B K eds. The Skull. Vol.
2: Patterns of Structural and Systematic Diversity. Chicago: The University of Chicago Press. 255—243

Trueb L, Cloutier R, 1991a. A phylogenetic investigation into the inter— and intrarelationships of the Lissamphibia

- (Amphibia: Temnospondyli). In: Schultze H P, Trueb L eds. Origins of the Higher Groups of Tetrapods:

Controversy and Consensus. Ithaca: Cornell University Press. 175—188

Trueb L, Cloutier R, 1991b. Toward an understanding of the amphibians: Two centuries of systematic history. In:
Schultze H P, Trueb L eds. Origins of the Higher Groups of Tetrapods: Controversy and Consensus. Ithaca:
Cornell University Press. 223—313

A NEW URODELE (LIAOXITRITON ZHONGJIANI GEN.
ET SP. NOV.) FROM THE EARLY CRETACEOUS OF
WESTERN LIAONING PROVINCE, CHINA

DONG Zhiming  WANG Yuan
(Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044)

Key words western Liaoning Province, China, Early Cretaceous, urodele
Summary

The salamander fossils have been especially scarce in Mesozoic deposits (Estes,
1981). In China, there was only one reported fossil salamander, Procynops miocenicus,
from the upper Miocene Shanwang Series in Shandong Province (Young, 1965). The
age of Shanwang Series later was revised as early middle Miocene by Li et al.(1984).
The herein described fossil salamander was found in Sajiaocheng, Huludao City,
Liaoning Province, collected by geologist Mr. Chang Zhenglu from the Coal and
Geological Bureau of Fuxin City. The collector provided the horizon of this
salamander as Jiufotang Formation, which is accepted as Early Cretaceous in age (Hao
et al, 1982; Jin, 1996).

Some other fossil salamanders also have been found from the Mesozoic deposits
in the western area of Liaoning Province and the northern area of Hebei Province,
neither were reported nor described. This is the first described Mesozoic caudate
amphibian in northeastern China. The herein described fossils are preserved on more
than 30 slabs of shale; representing more than 20 individuals. The terminology of
urodele osteology follows that of Duellman and Trueb (1986) and Estes (1978).
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1 Systematic Paleontology

Class Amphibia Linnaeus, 1758
Subclass Lissamphibia Haeckel, 1866
Order Caudata Scopeli, 1777
Family Incertae Sedis
Genus Liaoxitriton gen. nov.

Type species Liaoxitriton zhongjiani sp. nov.

Included species Only type species.

Etymology The generic name is derived from Chinese Pinyin “Liaoxi”, which
means the western part of Liaoning Province, where the fossils were discovered.
“Triton” (Gr.) means a kind of newt The specific name is dedicated to Dr. Yang
Zhongjian (C. C. Young), who was the first to study salamander fossils in China.

Diagnosis Small slender salamander approximately 69 mm snout-pelvic length;
total length of skeleton 120— 140 mm. Skull slightly longer than wide, with no
sculpture on bones. Premaxilla and maxilla with estimated 25 and 50 teeth,
respectively; dentary with more than 70; teeth pedicellate. Two vomerine teeth rows
short, with no medial connection; their distal ends extending posterolaterally.
Hyobranchial skeleton ossified. Vertebrae amphicoelous; sixteen presacral vertebrae
present, transverse processes of vertebra half-length of centrum. Ribs unicapitate, with
expanded proximal end. Manus four digits; pes with five.

Liaoxitriton zhongjiani gen. et sp. nov.

(Fgs. 1—5; pl.I, )

Holotype An articulated skeleton, with poorly preserved skull bones and limb
bones. The skeleton is split into two, and preserved on two slabs of shale. IVPP
(Institute of Vertebrate Paleontology and Paleoanthropology) specimen number:
V11582A and V11582B.

Referred specimens A total of 33 catalogued specimens with variously preserved
skeletons and imprints (IVPP V11583—V11615).

Locality and horizon Sajiaocheng, Huludao City, Liaoning Province; Early
Cretaceous, Jiufotang Formation.

Diagnosis As for the genus.

Description The typical specimen is an articulated skeleton split and preserved on
two slabs of gray—black shale. The appendicular skeleton is incomplete. This specimen
is selected as holotype because its skull and vertebral column preserve .important
characters that are useful in classification. The typical specimen represents an adult
form judging from its fully ossified skeleton. The skeleton is approximately 120 mm
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long from rostral tip to caudal end. The snout-pelvic length is about 69 mm. The
following descriptions are based on type specimen if there is no further notice.

The skull -is 21 mm long by 18mm wide (Flg.l). The rostrum is short and
narrow; however, the rostral tip is not pointed. A pair of premaxillae is present at the
rostral tip, with estimated 25 teeth on each pars dentalis. An oval opening situates
behind the rostral tip; it is nearly 2.5mm in longitudinal diameter. The presence of
the pars dorsalis can not be determined due to the poor preservation condition. It
should be small, if present, considering the shape of the premaxillae and adjacent
bones. The maxilla abuts the premaxilla anieromedially, with approximately 50 teeth;
it extends posterolatcyally to the mid-length of the skull. Premaxillary and maxillary
teeth are all pedicellate.

A pair of vomers is medial to the premaxillae and maxillae. In type specimen
V11582B, the nasals are absent (preserved on the counterpart), and the frontals and
parietals are poorly preserved, so the underlying vomers and parasphenoid are showing
their dorsal surfaces. Although not well preserved, the vomers can be identified as
diamond—shaped, and meet one another in the midline anterior to the parasphenocid. No
specimen shows the ventral surface of the vomers; however, determined from the
imprints (V11587, pl.II-1), vomerine teeth are arranged in a short curved row in the
middle of each vomer. The distal end of each teeth row extends posterolaterally. Two
vomerine teeth rows do not meet each other in the midline. Because the fossils are
not well preserved in this area, the shape and number of vomerine ﬁeeth, and the
number of lines of each teeth row can not be determined. Specimen V11599 shows
that each vomerine teeth row may have 1—2 lines of denticles.

A parasphenoid is situated in the middle of the skull floor; its anterior end is
round, and invests between the posterior parts of the vomers. The posterior portion of
the parasphenoid is not preserved in all specimens. Because of poorly preserved
anterior part of the orbits, the presence of the prefrontals and the lacrimals can not be
determined from known specimens.

The orbits are large, oval-shaped, and approximately 4 mm long in diameter. No
quadratojugals are present. The pterygoid is triradiate; its anterior ramus extends
towards the posterior tip of the maxilla, but no trace of articulation of the pterygoid
and the maxilla can be found. However, in specimen V11598, the imprints of the
pterygoids show a possible connection between the two elements, with the anterior
ramus of the pterygoid medial to the posterior end of the maxilla. The otic ramus of
the pterygoid connects to the otic capsule, while the posterior ramus extends
posterolaterally, and connects to the squamosal. On the type specimen, the squamosals
are not preserved completely. Supplemented by specimens V11592 and V11598, the
squamosals can be determined as a curved rod in shape. They have an expanded
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proximal end, and extend laterally to articulate to the posterior ramus of the pterygoids.

Nasals are not well preserved. They are approximately diamond-shaped. They
meet each other in the midline anteriorly, and covered by the frontals posteromedially.
The shape of each frontal is close to a rectangular. The frontals are surrounded
posterolaterally by the anterior extension of the parietals. Preservation of the parietals
is very fragmentary, though the anterior extension of each parietal can be identified
clearly. The presence of the fontanels on the skull roof can not be determined by
curtent specimens. The otic capsules are poorly preserved in all specimens. On the
type specimen, only two imprints of occipital condyles can be identified, which extend
beyond the skull roof. Specimen V11600 preserves part of the otic capsules, in which
a large fenestra ovalis can be seen at the posterior middle on the ventral side of the
otic capsules.

The mandibles are relatively thick, and taper at their anterior ends. There are
more than 70 teeth estimated on each dentary. However, the composition of - the
mandible is not clear from current knowledge due to the fragmeritary status of this
element. The hyobranchial apparatus is ossified, with at least two ceratobranchials.
However, detail of the structure of hyobranchial skeleton is unknown. Summarizing
the cranial osteological characters of the type specimen and other specimens, a
reconstruction figure is given here (Fig.2).

The vertebral column consists of 16 presacral vertebrae (the first of which is atlas;
the rest 15 are trunk vertebrac), one sacrum, and more than 20 caudal vertebrac. All
vertebrac are amphicoelous. The atlas is large. No transverse processes and ribs are
present on the atlas.

There are 15 trunk vertebrae present; each is approximately 2.8 mm long. The
centra have smooth convex ventral surface with no subcentral keel. A small neural
spine is present probably on the dorsal surface of each vertebra. The vertebrac are
narrowed in the middle, where the transverse processes come out and extend
posterolaterally. Each transverse process is approximately half the length of the
centrum (Fig.3; pl. II-2).

Unicapitate ribs are present on trunk vertebrae and sacrum. Each rib is slightly
longer than the transverse process. The proximal end of each rib is expanded, and
articulates with the distal end of the transverse process. The caudal vertebrac gradually
decrease in size from anterior to posterior. There are more than 20 caudal vertebrae
estimated. Specimens V11591 and V11612 have poorly preserved postsacral ribs or
their imprints. According to these specimens, the first 3—4 caudal vertebrac have
postsacral ribs.

The type specimen does not preserve pectoral girdle and forelimbs. Specimens
V11583 (Fig.4; pl.II-3), V11598 and V11600 can fill in this blank. Determined from
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these specimens, the pectoral girdle is composed of only one bone, the 'scapulocoxacoid.
It is expanded proximally, and elongated distally. There is no obvious notch at the
anteromedial margin of the girdle. Specimen V11583 also preserves relatively complete
forelimb skeleton. The radius and the ulna are separate, and of similar size; both are
3/ 5 the length of the humerus. There are four digits on the manus; the phalangeal
formula is 2,2,3,2. No ossified carpal elements can be seen in all specimens.

The pelvic girdle and hind limbs are poorly preserved in type specimen. Speci-
mens V11584 (Fig.5; pl.II-4) and V11585 can give more information on these
structures. Two ossified elements, the ilium and the ischium, are present on the pelvic
girdle. The ilium is short, compressed stick-—shaped, and proximally expanded. The
ischium is a small piece of bone, articulating to the expanded end of the -ilium.
Specimen V11584 also preserves relatively complete hind limb skeleton, with separated
tibia and fibula, which are slightly shorter than the femur. Each pes has five digits;
the phalangeal formula of the pes is 1,2,3,4,3; this formula is shared by specimen
V11589. However, an exception is found in specimen V11585 where the 5th digit has
only two phalanges. At least part of the tarsal elements is ossified, whereas the carpal
elements are not ossified determined from current specimens. For the latter situation, it
may be from larval or juvenile individuals.

Some specimens preserve skin impression (e.g., V11614 has well-preserved ventral
skin impression). Small tubercles can be recognized on the ventral skin impression.
But no large tubercles are visible.

2 Comparison and discussion

Liaoxitriton zhongjiani is clearly a urodele and lissamphibian generally in structure,
especially in the derived features of open temporal area and lack of many cranial
bones (e.g., the lost of postparietals, postorbitals, jugals, tabulars, and supratemporals.
Estes, 1981; Trueb, 1993). It has a long tail; the radius and the ulna are separate, so
are the tibia and the fibula; the quadratojugals are absent (different from anurans). The
vertebrae of this animal have short, straight ribs (different from reptiles). This animal
is primitive in having short, posterolaterally extended vomerine teeth rows. It was the
first Mesozoic fossil salamander reported in China.

There was only one fossil salamander in China before this paper, Procynops
miocenicus from the middle Miocene Shanwang Series (Young, 1965; Sun et al.,
1992). It was the first urodele fossil found in East Asia, and was assigned to the
family of Salamandridae (Young, 1965; Estes, 1981). The only three specimens of
Procynops did not give adequate information to confirm their similariies to Cynops
orientalis supposed by Young (1965). However, comparing with Young's description,
we can still be sure that Liaoxitriton is quite different from Procynops. Procynops is
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a smaller salamander, with small orbits. The arrangement of skull bones and the
number of vertebrae of the two taxa are also different.

Ivachnenko (1978) described a larger fossil salamander, Karaurus sharovi, from
the Upper Jurassic in southern Kazakhstan (the age later was revised as Middle
Jurassic). It was the earliest record of definitive fossil salamander, and was treated as
the sister group of all other urodele taxa (Estes, 1981; Duellman and Trueb, 1986).
The arrangement of vomerine teeth rows of Liaoxitriton zhongjiani is very similar to
that of Karawrus. This may represent the primitive feature of this animal (Estes, 1981;
Trueb, 1993; see character analysis). Karaurus has a snout-pelvic length of 120 mm,
much greater than that of Liaoxitriton. Liaoxitriton zhongjiani does not have heavily
sculptured dermal bones, and also no quadratojugals are present. The skull structure
and vertebrac number of Ligoxitriton zhongjiani are also different from those of the
Jurassic salamander.

A recent paper on a new salamander from the Early Cretaceous of Spain deserves
further notice. Evans and Milner (1996) described a small metamorphosed salamander,
Valdotriton gracilis, and gave a relatively comprehensive review of the early fossil
records of salamanders. They also evaluated different cladograms of salamander family
interrelationships, and provided one for their new genus. Liaoxitriton zhongjiani is
similar to Valdotriton in having short vomerine teeth rows, anterolateral extensions of -
the parietals lateral to the frontals, and 16 presacral vertebrae; but it is different from
this Spanish genus in having non—notched nasals, short (if present) alary processes of
premaxilla, and distinct unicapitate ribs. Liaoxitriton is also different from all other
mid-Mesozoic salamanders as discussed in Evans and Milner’s paper.

It is not likely to associate Liaoxitriton zhongjiani to the living taxa of salama-
nders. There are three families of living salamanders in China: Cryptobranchidae,
Hynobiidae, and Salamandridae. These families are diagnosed by some characters that
Liaoxitriton does not preserve (e.g. egg clutch, status of prearticular and angular, etc.).
The shape and arrangement of cranial bones and those of the vomerine teeth rows are
two important osteological characters in the classification of caudate amphibians.
Considering these two features, Liaoxitriton zhongjiani is more similar to Hynobiidae,
a family with only recent Asian distribution, than to the other two families. However,
Liaoxitriton is different from any living taxa in detailed comparison (Division of
Herpetology of Sichuan Biological Institute, 1977; Tian and Jiang, 1986; Hu and
Zhao et al., 1987). In Hynobiidae, Liaoxitriton is most similar to Batrachuperus in
the presence of two short vomerine teeth rows, but different from the latter in other
cranial bone characters (e. g, the nasals are not connected to the maxillae in
Batrachuperus). ) .

Current knowledge on this urodele can not justify a family arrangement because of
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inadequate information from the specimens. We temporarily use “family uncertain” to
treat this earliest known Chinese salamander taxon. However, the discovery of this
urodele not only has extended the Asian record of this group by some 110 million
years, but also has shed light on the early evolution, distribution, and diversity of
salamanders in Asia, as well as in the world. This is only a preliminary work.
Further studies will provide a better understanding of this animal.
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EAEi%EER (Explanations of plates)

BRI (Plate D

SHBIT TS (BB, M) (Liaoxitriton zhongjiani gen. et sp. nov.), IEEE4FZE (holotype), X 2
1. H¥ (dorsal view), V11582B; 2. MR (ventral view), VI1582A

AR 1T (Plate II)
bhRIT TG (B R . B Fh) (Ligoxitriton zhongjiani gen. et sp. nov.), X 3
1. L BH M (skull in dorsal view), FAEHHFHE (showing imprints of vomerine teeth rows); V11587
2. HH—E, SKATHE (part of vertebral column, presacrals), V11586
3. ZERTB 5B (left forelimb and pectoral girdle), V11583
4. L5 S5 (left hind limb ‘and pelvic girdle), V11584
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