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Fig.1 ~ Cymbospondylus asiaticus sp. nov., Holotype V 11865
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Fig.2  Cymbospondylus asiaticus sp. nov., Paratype V 11869
&} F VLB Abbreviations: a, angular F & ;d, dentary % H ;j, jugal $EH ;1, lacrimal JHH ;m, maxilla
L AE sn, nasal B& ;p, parietal TH‘H ; pf, postfrontal /& & & ;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 &



14 F OEHE SAMRER =B KA FELH 11

BIE SHBAHBEAIREHEAETSHESAERR. HKESLERKREMRFHK
(HIHLEBFLEKHSA%). BENSEESLEKENEAM SR, HER2=AK . B
BESAAREM. SEAHAHL., LAGRAEEAETENESEAN, TOATHR
o T & EEEY.

WIE  asiaticus, FL T 8], B WM H .

FiS5BEN RMNAXKREFHS  L=8% BNARLEE.

iR RBKEMEREE. GTEAERK, G2 VAR, AN BFLE W — 3 LS M)
M—XK HEMERBAZE., LHEIEELRE, ATwmARE L&E P8, S oS8 RIE
A2l AERESRI. FHAEMN AN SABEETSH LT BEZHE & Fik
SisaEm. SRAERK BREE . IFER. EA LM TLEIMNEM . Bri L85 L
FEER. HEEERE KHE-AR. BEWHRIKK , RXRTREM LS EZH,
RIS FANRALZ G . A TRI LS Rimm s T, B2a gHRR TS5 B
EEHMEE. A5 XBMASEELTERP I5% ) Ms  REVMXNMNERARRARB A
(32 % ) (FFE,1999) . HBEFRRERATE, ERIRARE 249 7~ 9 BOAB B IR S
B WEASME 13.5cm, H5E 5.3em: BEHME/N KEZZETRE HERLMT
S5WEMNXERL, fiFE5RHa4BREN %, —EWHERNEW. brA AW HL
FENSHREFAE A ZEMAN . EHE UTFHA#HATIL. BAKEILTEKD
12% ~14% . ERAHE R ATF 887 R b8 (supratemporal bone) . & B &ZiEH KK
BHRMAFTH. TARNNMTFRREGE. XL THEAR. EEBUTEH S 5%
ZF HEBERNSES%. S(SEESS #HENAES)ELETLRKM10.3% ,£RK
BEaEXIHEARE9% ., EHMEEX N THAMGR. FTHEEATHEREHTHE
BMEAN. C. asiaticus LT R N BRI WEEE, KBTS
M FEREP R ES . T ERER, R BL,RGEE0JEES . Baim g m U 5 3
B EeEE. SREANRIHNEZR, ERZTEREENELI T B, K0P B
FERKNM—  BLEERAPLLRA  DETFZEHEN  (XAZHNHE. A BHEA LW
ZAM LA ER 4B (ER) A0 A, kEMNEMEEMBERHELE L.

1 THERSR(FR)EEME

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

%5 21K 101 length 106

Wy 3% E B FLATZ from rostrum 1o anterior margin of nares 56.8

Wy 3% ZE W IE #T 5 from rosirum 10 anterior margin of orbit 70

AR FE £ length of orhit 16, % left; 17,45 right
BTL K length of temporal {enestra 13, % lefts 15,5 right
B ength of cheek region 11

kA B A K maximal width of cranium 31

B FLIE PR 3E widih between naries 7.5

TLEE K 5H 12 (BIRUER &) outer diameter of the scleral ring in paratype 15

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

4L KK length of the parietal foreman 1.7

T AL % maximal width of the parietal foreman 1




12 C - 7/ - 40 &

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
Koo TR e 8 e 2 HGE 8 0 W B, B A B A AE B % AR /N (Romer, 1956) o il
HIARA BR C. asiaticus ) TERE RN, AR T — DA+ 0 ZEBHERE. EB

B E G R AT R — A KRR R DR, X —

\ LEMIFE C. asiaticus W TFA L+ 2B 8. C. asiaticus T &

1 B ) 2 AL 7E F LG 81 X e BB HEOR 5 RE AT

THBRTEI . UG A EARN T, L BH T ik

WA UM . e 2, S A A B 1R 7E TR A AN A R A
BLBRAESZREMMNER,

Sk s T AT A B Y 4 FROE R LAY, RO B LA LR R
BB, WK, BT EE BT HE
BB R L K bR T R B LA R D A LA
% (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
A 30 40 e ) — BB AR AE AL, EVE Wi R B 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
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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.
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FimtEwd, 5 €. asiaticus OSSR T EE KX+ 008 . FHIEF(2000)idiE
Fér 2 KPR KRS 1 p 26, XP K 5t A JE ( Guishouicthyosaurus tangae ) FIEE 8] [C BB 1 i
( Typicusichthyosaurus tsaihuae ) 2 7= F W5 H X I HR A . LA B RR AL 22" L 3X 0 1 05 4 3F
FHAL ARRFWAEAR. XPHENLEERE AN EHE, LR S Z#ITXE
TR X L .

B EFRHEETRAR— MEFE S MR, Motani (1997) XA XA EH T T AL
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A& B4R A B 32 B 6T F O AR BE 0 L (B B SR F AR P R LT B BRI R LY
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MERETERTEE LM, BB T Cymbospondylus & 91, iR 1E AT 58 = & 1Y
Shonisaurus popularis (Camp, 1980; Motani, 1997) EL B #8ifT -
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FHHERBERITHYUTFRVUKER T SRR FEE ST RN R EL—
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1959; £11,2001) -
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A4 (%% .40072010,49942006) B £ A &AM 2 H % FHEAAZFHR AL (45 :]9930095)
Fob A FRAHL L (BT KICX3-]-02)F B %85
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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 Pennsylvania 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 ichthyesaurs. This is the latest occur-
rence of the genus Cymbospondylus, which is previously known only from the Middle Tnas-
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 localitv. 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 boundary 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 extenal nans 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 bevond the naris. Iits posterior end is concave with the dorsal process much longer than the ventral
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process . The extemal naris is an elongate slit, caudodorsally orientaied 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 entirely 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-cramial 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-
Iv perfectly preserved. In the paratvpe, there are about 7 ~ 9 sclerotic bones can be distinguished,
much fewer than 13 in €. 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 .

Himalavasaurus 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
“ichthvosaurian 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 Furope and North America. Sinocvamodus xinpuensis (Li. 2000) is the first
placodont discovered outside western Tethyvan 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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