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HME CRTFARMXKR E=FHKHHEEERE 3 H— I A HE &I ( Cymbospondylus
asiaticus sp. nov) . PRARME LT B L F, FETERHHAREBRMREKSE S X EHE
E%]T&#B‘Jﬂﬁigéﬁ_f Cymbospondylus BRI A , R LR KEMA — . EMHfEE T
KEEWRBAFMARE FH TGN TINERETEE . b FRHNYBHRK. 8 Leg
eRZE EABFEERE FERBCHNEELETRIMRIE. THTHAEEERX - KT
B RTEAL RN LU SM X B9 B KIE R

XgiE BMXW =R KR B X

HEESFES 915.864

Cymbospondylus |8 & Leidy (1868 ) HR#E ™= H It £ Nevada LUk =& G —HE M B & 1
0y 4B 3 DBl C.opetrinus . C . grandis 1 C . piscosus . Merriam(1908) 4R T 7= F
[l — b SR FETE LN C. petrinus - WG, SR — % @ M Fp kK & bR A 7 L BR JE 56 5
AR, BRBE C. petrinus F C . parvus VASF, 8% D F 89F S #HE £ F 30 (Merriam,
1908 ; Huene, 1916; Broili, 1916) . Sander(1989) 8 7 R C . buscheri R Hi L =F it
Monte San Giorgio SR AR AS 1k A AR R 4K 1908 F Merriam 8 34 A9 C . petrinus brAs 2z
IES A LB SE# A A&, ™ T Anisian-Ladinian £ R I . @J B & A 1k, Cymbospondylus &
MBI ARD 28" FIERKHN T =&HHZE. X—Bi@a ki E -SLEBER
jtﬁ’ﬂﬁ’%.Ek{ilﬂ?ﬁ?{*ﬁ@%“‘éﬁfﬁﬁ.ﬁﬁfhzB‘Jﬂ’ﬂﬁ%?ﬁJ@l”’v‘ﬂlikf’lﬂ’ﬂ’bﬂil_
—SEHEHENINMT BERFRETEX . A TERARTEERNBZFECIR =2 F
R ST % .1995), C. asiaticus TR B HATE MBI R L E -

# # B Ichthyosauria Blainville, 1835
PERT 45 # # Shastasauridae Merriam, 1902
B ¥ B Cymbospondylus Leidy, 1868
TR H (M) Cymbospondylus asiaticus sp. nov.
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Fig.1 ~ Cymbospondylus asiaticus sp. nov., Holotype V 11865
BIBUARA  —{F0 w55 i3k B, K 85cm, W) i A it 2k o b [ B2 B il B HE S )
5 AEWFFE BT bR A4 5 IVPP V 11869 (& 2)

Sp

B2 Y ARAE T G ) B BLAR A V 11869
Fig.2  Cymbospondylus asiaticus sp. nov., Paratype V 11869
T8I 1B Abbreviations: a, angular & ;d, dentary %8 ;j, jugal 88 ;1, lacrimal JHH ;m, maxilla
A ;n, nasal &F ;p, parietal THH ;pf, postfrontal J& & E ;pm, premaxilla BT _EAUE ;po, postor-
bital HE J& ‘& ; prf, prefrontal i &iH ;q, quadrate 7B ;qj, quadratojugal 77328 ;s, sclerotic bone I

EH ;sa, surangular | P& E ;sp, splenial AR H ; sq, squamosal B§H ;st, supratemporal _t 3 &
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BIE SBAHBAREH EAESH ESEER. WHKESLEREMNLAKR
(AHLBLENS4%). RENGEESLFRENLAMSFRD. HEE=ZAE . B
BESEAEM. BEAHEAHL., LT TEEAECTENEEN, THNTER
St T B 8RR

AIE  asiaticus, BL T 1], B TR HY

FiH5EM RMNEXWBEFHS L=8% ERNAREE.

#id PIRRUMGEEE. AT EHFRIC, GEHS MR, SDBFLENH— L E M
W—X K, FEMBERAZE ., EHEIEE KK, 75w ARG LSE S, S b8 8 R IE
M2  AFRESH. LS EASCRE MAEESHESE AFZHR & ik
SHi@ma . SRARK, 2R . MEFAR. EFXLATLXENEM, e Loia5 L
TEER. BEEFRE RBE=MAE. BFWHBRIEK, RXTHEH EHEZH,
FEWmEE FAMRAZIE . TR L6 R n e &, B8 g bR T B2, IR
EEHWEE A5 LBEAGIHAEEKWIS% IS . RENKDMERRARRARE &
(32 % ) (FE,1999) . ABERREFR I ZE, AR R A LAH 7~ 9 BOABEHRSEM
B FBEFAME 13.5em, N4 5.3em. BIEMME/D KELZLE FRE, HERLN T
5WEMNCRL. g5 RBEN L&, —EWIRERNEW. frA A 05
FEMEHREFEAE UMW, EEEUTIHEREATL. SAKEIXTLKE
12% ~14% . EBAHEHF AUF 888 & 3 (supratemporal bone) . TH B &ZiEH KR
EMAFH. IARD CTRREGE, ZLLETREINR. EREMTEHTESE
ZTFT HABREMNGEZ. FR(EFEESE #8035 LF2KN10.3% ,£RK
BEEXPHHRESI% ., LEEFEE MTHANG R, FRSHTHERSBHFHE
BMEAR . C. asiaticus PFITF R AEERNREFER,G7 HBF, SR E L
HEFRHFIAES ., FHLEREER, REARNL, RN G . BaiEmmeCH e
B G E . SIRBRARMEII AR, BRix M ERERNESH AR, 55P R
FhKPIA—  BLEBRAPLRA SEFEHEL, (XAEZHEME, A B4RE AR
2R LA 14 (2R MK RN0ERA. AENEMERMBRELK 1.

®1 THARSR(FR)EEME

Table 1 Measurements of the skull of C. asiaticus sp. nov. (em)

%21 ro1a length 106

Wy ¥ E B FLATZ from rostrum to anterior margin of nares 56.8

Wi Z MR IE RIS from rosirum 10 anterior margin of orbit 70

HR B 1< length of orbit 16,7 left; 17,745 right
L [C length of temporal fenestra 13, % lefty 15,5 dght
BERLC length of cheek region 11

kB B A K maximal width of cranium 31

S LIPS width between naries 7.5

T 5H 42 (BIRUEE &) outer diameter of the scleral ring in paratype 15

HEF AR (FAIEA) inner diameter of the scleral ring in paratype 5.5

TfL KK length of the parietal foreman 1.7

T AL % maximal width of the parietal foreman 1
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T4 1 45 4 7 # J 25 100 2% B B o A S TR 2 01, 4% B S R R A AE 3 ELARBE AL
Ko AR B TR S BRI A W K % B B A AE A B % AR /)N (Romer, 1956) o &l
HIARA BR C. asiaticus ) TERE RN, AR T — DA+ 0 ZEBHERE. EB
B E G R AT R — A KRR R DR, X —
\ LEMITE C. asiaticus BT L+ 28R, C. asiaticus T
i) B4 Bl 2 Ab7E TG 51, k2 RSO R P 5 RE AT
THBRTEI . UG A EARN T, L BH T ik
A A . B R, AR AR 4 i O U E TR A5 A AR B AL
BLRAESZBREHIXN R
Sk B B AT LA BEA M 4 bR B LAY, RIS R LRI
BB, WK, BT EE BT HE
B ORE R Y A K AR T R R LA R S A RLAL
% (diapsida) 40 ¢ H 4k 7 T K ) T 3 L (subtemporal opening) K
£ #L (suborbital opening) i) & & 4 ( Callaway, 1989) o 3% >k
KFAERNGEA LB T RO EMREAR. A
BAFEIEREE b RS A T AL L SUE A
BB Fnitit R kG EH A IRAE, (ER X P R
Kt Ak HE T Cymbospondylus BREAEM(E3). BT
HA W)t 0 — BERFAE ST, B TS M R L Cymbospon-
dylus J& Sk 3 1 L5 45 i 41 4« W9 A% T A4S, JL - 52 4 o Al
AR R R 5 b AR R A 5 BRI A X BN, AR s S LA
PACHHT EFE S LS, EHAEHR s AR EET R
i, FAN C. asiaticus BB IEFE LB MR RTEEZ T
1.5 Cymbospondylus ) JLA~ B HIFh I 4y 4 3L (Motani, 1999) .
Cymbospondylus f6) B HE 8k EG 810 17 5 R R R 2R R /Ny L T C
3 TR (R asiaticus WR HE AR X K B 76 %8 B/ : IRIE S kB & K
LB ZWHE C. asiaticus N 15.09% , ¥ C. petrinus 4
Fig.3 Reconstruction of Cym- 16-15 % (4 Merriam 1908 [&] Ji) . Sander(1989)##iiA C. buch-
bospondylus asiaticus sp. nov. seri I #5 HILIRME & SHEE# 4K Z R 1.7, K HAETE C.
{8 18 B Abbreviations: exn, asiaticus N 1.39, C. asiaticus W) 38 BT o B L R C pte-
extemnal naris 4h 7L 0, frontal rinus Y9k, 5 T Sk B &K 0 54 % o 7ERILAR A LA B
AR 1, dacrimal 3B m Bl L asiaticus BOPUBEERH 7~ 9 MOILBER AUR , T Sander
masilla L in, nasal BH 5 (1089) g3k €. buchseri I HY 13 B A Merriam (1908) 76
:):)" Ofrbn " fE;pl, fl;alﬂ])ﬁ C. pterinus FICEFNM 16 2 18 B C. asiaticus BT a2 51
i L . UV U BT ORGSR
T Wt o, T LI R B 02—
tal B %05 sq, squamosal 8 R (1972) 4 37 1 76 5805 = 7 7 #80 ( Himalayasaurus
B o, supratemporal |k ; tibetensis) T [ 53 —Fh K AL A e = Bttt fe o MR HL B
utf, upper temporal fossa F 3% W, AT HEXT RGBT 5. B DR BRI A REET
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FBRMEHT S5 C. asiaticus WFEE GV EA KX S+ 58 8. FHRIEF(2000) i &
F Ay 2 W BIF KB My 3%, XR K 5t M 1 JE ( Guizhouicthyosaurus tangae ) M1 385 [C S BY fa Jp
( Typicusichthyosaurus tsaihuae ) 7= F 6 Ws Hi X AR A . (LA BT RR IR 22", 53X 9 1 4 4 3F
HHA ARRFWAEAR. XPHEMNLEERE NN EHE, BTk S Z#ITX R
TR AT .

AREFEHNEE TR —NEHE MR, Motani (1997) XA X ARIE BT T M
HxtaRETULL. RE, &XTFEEEFXBMHRLNA+2EM. C. asiaticus
& B4R A B T 3% B 6T B T AR BE 0 L (B b DU AR 00 2 I8 LR B L BCAR ME A A AR 1 Y
AfE— R BEOEM LA L LB U e . ERUSHA AR AMERE
By, RS IR 7E B i S REFIT O T RS A S AR R 48 L SRR AR 5 255 S R A0 {0 A= 1 A
o e AU A EASE. THEFIME SR H URER EBNEHE . B2H
MAERETERTEAEGWAETE. BB T Cymbospondylus BRI, LiRE R A 58 =& H 1Y
Shonisaurus popularis (Camp, 1980; Motani, 1997) L & #% 3 .

BREIBIRHMEREE A LIEF LG BEMHE. HERERERPE
AR, iR ZBIA Grppia 1 =& K Mixosaurus BB P HEHD T LWE LFH
THEAT S B GRE, fER =8B Cymbospondylus H , B8 i T i L &5 K A9 iE
K585 &, BMHEERES 558 FL A R, BT & B E 1 /) (Romer, 19563
Massare and Callaway, 1990; Motani, 1999) . iR &% H# 489 Ichthvosaurus 1, I 800 & 44
N AT HERR FEFLA B Z 9. Wit SrBILEAD M E B 5, R Cymbospondrlus 7] BE
ABBO E EREKNLABE P h =G A

FHAIVIE NS PBENAER. ANEBEAIN =B BERITaIWOREM RA M
TR W h Wy B R R K F T B 0 BE RO FR AR, SR8 S WD BE P 978 J2 25 (Rieppel et al., 2000;
Liu and Rieppel, 2001) & ff 17 38 (2= ,1999; 7 4% IE %, 2000) 7£ B & O BR o AL 28R A 26
kA HE. XHAR SR XAE=ZFLMNFTFEN MR, L TEXRIPRZ
() 2 AHIF A B . Cymbospondylus R ilfik e 7 TR 58 i K RU A Jp 26 , K 7 36 [ 74 B st (X % B
KRR S — SR T ENRERET2REMN T 250, R X A8 89 Lo
MNP =BHEEI TR =M. FAEREERALE R ZBTECH P R AR o it
X,2000 FAEXBER AW T H RETREX LYY R ETEHRITF USSR
(ZEE,2000; FH5IE % ,2000) . FEAL R4t KR BIHE G e K40 7 Z 00 X R iiF vk BE 7 R AR B
BHEREBERTHYUFRVRER P SARRTFEELR YT mA R EL—
B XBSEHREARN"ELAXKARERVIMEDHYHBCR (FEE,
1959; & 1.,2001) .

it AXHEONRLHFAGTANAGE. KALALNBBBEA AILHEABRARHAF
£ 4 (%% .40072010,49942006) B £ A & F 2 H % FH EAAZHR AL (%5 :]9930093)
Fod AAFRAUMHLAL (BT KICX3-]-02)F B %8

1) 2000 FEEH @ AN XHGADERERLRAREE TP EERPFUERE
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CYMBOSPONDYLUS FROM THE UPPER TRIASSIC OF GUIZHOU, CHINA

LI Chun' YOU Hai-Lu'"’

(1 Institute of Vertebrate Paleontology and Palevanthropology . Chinese Academy of Science Beijing 100044)
(2 Dept. of Earth and Environmental Science , University of Pennsylvunia Philadelphia. PA 19104, USA)

Abstrect A new species of Cymbospondylus is named and described on the basis of two
well-preserved skulls from the Late Triassic Wayao Member of the Falang Formation at
Guanling,, Guizhou Province. The prominent character of the new species is the teeth on the
lower jaw, which only exist on anterior half of the dentary. Furthermore, it has large maxilla
and relatively, has the smallest orbit in the known ichthyosaurs. This is the latest occur-
rence of the genus Cymbospondylus, which is previously known only from the Middle Trias-
sic of North America and Europe.

Key words Guanling, Guizhou, Late Triassic, ichthyosaurs

The genus Cymbospondylus was erected by Leidy (1868), who described three species, C.
petrinus , C. grandis and C. piscosus, based on fragmentary material from Middle Triassic rock of
Nevada. Merriam (1908) gave an exhaustive description of C. petrinus based on an excellently pre-
served specimen from the same locality. From then on. several species that came from North Ame-
rica and Europe were erected, but the validity of these species is doubtful, except for C. petrinus
and C. parrus (Merriam, 1908; Huene, 1916; Broili, 1916). C. buscheri (Sander, 1989),

" which is found from Anisian-Ladiaian boundarv of Middle Triassic in Monte San Giorgio, Switzer-
land, is the second best known member of the genus. Hence, by far all materials of Cymbospondy-
lus are known from the Middle Triassic of North America and Europe. Here we report a new species
of this genus that was collected from the Late Triassic in southeastern China.

Order Ichthyosauria Blainville, 1835
Family Shastasauridae Merriam, 1902
Cymbospondylus Leidy, 1868

Cymbospondylus asiaticus sp. nov.
(Fig.1~2)

Diagnosis  Large-sized Cymbospondylus. The external naris bordered by large maxilla and
premaxilla. Differs from C. pterinus and C. buchseri in having relatively long rostrum (54 % total
length of the skull), very small orbit, triangular lacrimal and no contact between the nasal and
squamosal . Dentary teeth distributed over the anterior half of the lower jaw.

Holotype A nearly complete skull preserved in three-dimensions, with the occipital part and
the most anterior rostrum missing. V 11865(Fig.1) .

Paratype A nearly complete skull. V 11869(Fig.2).

Type locality and horizon Guanling County, Guizhou Province, China; Late Triassic.

Etymology The species name is derived from Latin and, refers to “Asia” .

Description and comparison The premaxilla is significantly elongated and extends posterior-
Iv beyond the naris. Tis posterior end is concave with the dorsal process much longer than the ventral
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process . The extemnal naris is an elongate slit, caudodorsally orientated and bounded by the premax-
illa and the maxilla. The maxilla is relatively large, more than 1/3 the length of the premaxilla. The
ascending process of the maxilla is strong and excludes the lacrimal, which is triangular in shape
and forms the anterior margin of the orbit, from the border of the external naris. The nasals are well
developed , long and slender. They taper anteriorly, wedging into the beak between the premaxillae,
and their posterior ends terminate far beyond the naris. The nasals are also excluded from the exter-
nal naris by the caudal projections of both the premaxilla and the maxilla. The jugal, which is very
slender, forms the ventral border of the orbit, and is overlapped caudally by the postorbital, al-
though the suture can not be clearly determined. The orbit is oval and dorsoventrally compressed,
the ratio of its length to the postorbital length of the skull is 139 % . The sclerotic plate is nearly
perfectly preserved. In the paratype, about 7 ~ 9 sclerotic bones can be distinguished, much fewer
than that in C. buchseri (Sander, 1989). In the holotype, these plates curve backward around a
considerable segment of the eyeball and the sclerotic ring lean to the posterior half of the orbit, while
in the paratype, it is in the middle of it. The postorbital is lune shaped and forms the posterior mar-
gin of the orbit. As in C. buchseri (Sander, 1989), it exhibits a narrow contact with the postfrontal
rostrally; posteriorly it contacts the squamosal more extensively. The frontal is relatively small, ob-
viously shorter than the nasal, with its widest position along the frontal-parietal suture. The prefron-
tal appears larger than that of C. buchseri, and contributes about half to the rostrodorsal margin of
the orbit. The suture between the prefrontal and the postfrontal is difficult to determine. Similar to
that in C. buchseri, there is a verv narrow contact between the prefrontal and the squamosal, but
there is no contact between the nasal and the squamosal. The rostral process of the squamosal cont-
ributes about 25 % to the upper temporal fenestra. The parietals are strongly crested as in some de-
rived genera of ichthyosaurs, with a very small parietal foramen entirelv within. The supratemporal
bone is well developed. The temporal fossa is relatively small, bordered by the parietal, squamosal,
and the supratemporal. It seems that neither the postorbital nor the postfrontal contributes to the bor-
der of temporal fossa. The cheek is relatively wide. The suture between the quadrate and the qua-
dratojugal can not be distinguished due to the poor preservation of this region. The teeth are sharp-
pointed , with longitudinal grooves on its surface; the total number is about 60. The measurements of
the skull elements are given in Table 1.

The lower jaw is long and slender. The coronoid forms a small coronoid process. Another small
process exists behind it, which is formed by the thickened surangular. The lateral exposure of the
angular is smaller than that of the surangular. It is interesting to note that the dentition only exists
on the anterior half of the mandible.

The teeth on the anterior upper jaw seem 1o be typical thecodont, as shown by the complete
sockets left by the teeth. However, the teeth on the posterior half of the upper jaw are probably sub-
thecodont as described by Motani(1997) .

In ventral view the maxilla, palatine, ptervgoid and parasphenoid are all greatly elongated.
Ichthyosaurs lack ectpterygoids, so the single large, elongate opening on each side is usually inter-
preted as a contiguous suborbital and subtemporal opening resulting from the reduction and loss of
ectpterygoid (Callaway, 1989) . This opening can not be seen in our material for the extrusion of the
lower jaw. The inner naris is bordered mostly by the palatine, and partly by the maxilla and the
vomer.

Discussion  Although no post-cranial skeleton is preserved, there seems to exist sufficient evi-
dence to refer the described material to Cymbospondylus (Fig.3) . For instance, the rostrum is long
and slender and mainly formed by the premaxilla; the maxilla is large; the naries are only bordered
by the premaxilla and maxilla. Furthermore, the new material has a relatively small depressed oval
orbit. It is even smaller than that of Cymbospondylus, which was believed to have the smallest orbit
before. The ratio between the orbit length and cranial length in C. asiaticus is 15.09 % , and in
C. petrinus it is about 16.15 % (based on the plates of Merriam, 1908) . Sander (1989) reported
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a ratio of 170 % between the orbit length and the postorbital length of the skull in C. buchseri. in
C . asiaticus it is 139 % . The rostrum. which consists largely of the premaxillae, is relatively long-
er than that of C . pterinus, reaching 54 % the total length of the skull. The sclerotic plate is near-
ly perfectly preserved. In the paratype, there are about 7 ~ 9 sclerotic bones can be distinguished .
much fewer than 13 in C. buchseri (Sander, 1989) and 16 ~ 18 in C. petrinus { Merriam, 1908) .
The most striking features of the skull is the teeth on lower jaw, which are only implanted on the an-
terior part of the mandible.

Himalayasaurus tibetensis is another large late Triassic ichthyosaur discovered in China (Dong,
1972) . The specimen is poorly preserved and only the teeth are comparable to our material. The
tooth of Himalavasaurus tibetensis is implanted in the open groove of mandible . quite different from
that of C. asiaticus, which is placed in a separate pit.

Montani (1997) gave a general discussion on tooth implantation and replacement in ichthyo-
saurs. According to his terminology, the tooth implantation of C. asiaticus could be defined as
“jchthyosaurian thecodont type ™, similar to that of other Cymbospondylus and Shonisaurus .

By far the Triassic marine reptile fauna in Guizhou Province shows the characters of both west-
ern Tethvan Fauna and the eastern Pacific Fauna. This dual affinity is congruent with the paleobio-
graphical position of southeastemn China. The ichthyvosaurs (Li. 1999; Yin et al.. 2000) and thal-
attosaurs ( Rieppel et al., 2000; Liu and Rieppel. 2001) from Guanling area are also known from
the Triassic deposits of FEurope and North America. Sinocyamodus xinpuensis (Li. 2000) is the first
placodont discovered outside western Tethyan region. This near-shore poor swimmer supports a close
relationship between Guanling Fauna and the western Tethyan Fauna. This relationship is also sup-
ported by the fossil fishes discovered in adjacent areas (Su, 1959; Jin. 2001).
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