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BN E2M (Hemishinisaurus larifrons gen. et sp. nov.) BEREHREINEWFILG; &
BRI (Tinosaurus yuanquensis sp. nov.) RIAMBERENERINE,.

N ERIEH, R E AL R PE S, BaF S mEET T RENE
ERBAFAR LTI SHRNAIIZER W) B, LEERSHERER T —HRANZ
5, (B BCR AT LR ICAT M Rl e rh FTRE A )| v R i BBk AR RO B4 6 B 2 SR (24
B, 1991)0 ASCHE b L VEE H A BHE— SR Ao .

i A AR TERTTR RS R ARIRE R 1921 £F5G (ARES, 1973),
2%, EMRARERCEATHARLEM (Bk4E, 1989), MRITERE—ERE
(Trionyx spp.) #iREo FMERIRALREEET X—sPRNER, HHENRKH
S, RS AHENX LM T E—F Rk,

—. W B X

Infraorder Lacertiiia Owen 1842
Family Agamidae Gray 1827
Tinosaurus Marsh 1872

T. yuanquensis sp. nov.

E# —XFARRTER (IVPP V9596.1),

B —ARsEaE LAE (IVPP V9596.2),

PEAGEE T2 EFESE (VPP V9596.3—.15),
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fRAFItE A LFEE AR R A 5 B, IR R R B R P S AR S, (BRTF
AERBBEE. SE—BRATE, BEWE 24 M Tk, FRNBRAHETHABE
EATREE L EFHELEWMS (T. dowmuensis Hou 1974) + M. F—HA,
F—RAA K &R e REG — WS ZE LR —X TESRT B, SR TR
ABE—MK, ERAEBINBIIREAENT ENRVHE & R BT M i £ —
Foewh, N 037 AU BRI IE AL

EEETIRTRS K, BURER 8 DR, BN EANR. RENHT 3 ek, R
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B 1 (Fig. 1) ERNaM (Tinoseurus yuanquensis sp. nov.)

A. £ FERE WML (Internal view of left maxilla IVPP V 9596.2)

B. ZETSTATH AN, /MUM (Internal and exteral views of left mandi-
ble, IVPP V9596.1)

C. ET@ﬁiﬁﬂﬁﬁéPﬂﬁ!ﬂjhﬂﬂﬂ?ﬂ(lmemﬂl and external views of right man-
dible, IVPP V9596.1)
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BOZEBRCAMEIBAS, HEBRHE, —BRIU—BETE ZRRFEE AR
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BT HEHE AN, EEMENMEREAEE, XTEHEEEENEIRS REHESIN
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BT & 4 MRS REM A EES AR ROEM EEN. RITARDPHK
DREFERL I (T. asiaricus Gilmore 1943) FGHEFIRR, HERM. M
BAKREFEN SKWEE (T. lushiensis Dong 1965) G2 ETIREES, BI—HAY
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Infraorder Anguimorpha Furbringer 1900
Family Xenosauridae Cope 1886
Hemishinisaurus Gen. nov.

H. latifrons sp. nov.
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Bl —7 LAUERIS (VPP V9595.2),
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o TEMEMREEM 4 170
—XEBEREZE, EHREMNUNLEEREYME, BRTEMN#EEER -4
o HIERETEAAHN , RE LIS BB, RETQHIIEE N # %,
ELFERERATE, MANRREEFAENESERLBE M. BHRTH
N REDLR, M LBERIGHKERE, LARNIEZEAERZIME — KO &
Flo 1 KE 2 LEIKRRAF, F i WA, 0B MR HER.

B 2 (Fig.2) WEHNEEM; (Hemishinisaurus latifrans gen. et sp. nov.)
A mg&mm%mm (Dorsal view of frontal and prefrontals, IVPP
V9595.1)

B. % FERERTS /MU (Lateral view of anterior end of left maxilla,
IVPP V9595.2)

Wit EFEEWHCAREABETE, BAlRkELE RS G RI g, B e
FFEl (Xenosauridae) BRAAE—#o ZBRBIMIM MU AE Exostinus F1 Restes
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FLTEBISNH AL T TRE FIRTE

HBCEBWURE T £ LB —/NE 5y, BS Exostinus serrarus LEIVEHIEE
WAL+ B BE_BENFEERAERIEICR Exostinus serratus Eﬁﬂ‘lﬁ@lﬂiiﬂ_ B
EE: SN RANENS

REWME Xenosaurus FRE T FEIEINMN Shinisaurus B FWRHMXE B NHAER
Ro XHBHHESHMERZT, KEZRBEX, AEHHAAEME THE _FERATH—
M, EETH—TR. {B Estes (1983) INHBRAXFBHOHEZRTTUH _EAAN
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Infraorder Scincomorpha Camp 1923
Family Scincidae Gray 1825
Gen. et sp. indet.

P SR 58 B B B vh Bl 2 s KB R P iR R B IO EL AN, B A T S
AR BR A AVPP VI597), F AR T Hemishinisauru: Fi Tinosau-
rus R, WS HE BT EBa 22 BT ERt A,

A3 (Fig.3) AETFEMAA THRMUM (Internal view of an incomplete
mandible of a scincid, IVPP V9597.1)

X— Wi SR E R LLE V9597.1 4Bl R T v9597.1 AH—E Ak, Ik 2.8 =K,
A 12 MG0 L, BEE 6 METREBNTtH. FHRHFIERSE LE 0.8 22X, WTE, %
EHEE, I — G AMNR. FHER, HRBAEN. SEOBEYCHE, BICR; EEHE
B L. DAz TRATL—ERAMENIC.
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FIFERTY st A4 (Misson Valley Formation) i Paracontogenys, JG&
R RBAREES, hEI— R AR, B RANEE /NN

—=. 5 3%
1. Crocodylidae gen. et sp. indet.

L1 PEIE O 85 280 BHR R S 8, B T I BRI IR L+ /N I 2 5%, BUR TR
T Y BRI — B E AR R LB (VPP V 9598) XEMEHRRE — /N
AERWEE, THBR, NE,BE K, HER EARBEREE. DBRF T, 8/
B, Y0 5EE T tho X EF RS, KNS HEENHTHBHEEkEAR
(LERFE, 1991) 5ZL . BRBINT RREE L REFEDFEMBRIOKRE,
B EMTER/NER LOBRE 3, DI RERE A A — S R T XM e A 40
BEAEM A A Lo

B 4 (Fig.4) A. #23—7% F4UERI% (The anterior end of left maxilla of an
eusuchian, IVPP V9598)
B. —§ith (A ziphodont tooth, IVPP V9599)

LS

2. Ziphodont tooth

7 BR B R, U — WS RRY Tt (IVPP V9599) S54ARF. ERART—#&
wRNFE, BENTEIERINHEREEENSIE. X—FREBHERZAN
/N, WRAMBEIR. hERK 2.5 2K, EBHE 1.7 X, ERBTHEXNRK, hRER
&7, Mgk TE%. FRHRANR, WIMUERELA 0.75 ZX, HEBESE 2%
0.4, XRKH/NFE—WINSIEHE—LE. ZEWMIFTNERN I Fthd, NA—k
HEER 0.57; 5 4 0.6—0.7; 3K AT 0.8, HHSIRATES LB IR/ MENWEER
BR, ABER 79 thoBREENEEMM B EREX/ D EAR TR SIS, E
BN EEBONRENES EREER/INERZEEAS Langston (1956) FridiRAyE
W R FIRERF L Sebecus YT iR AU



282 CE - - R B ) 29 &

=, JLREAIIAIA

REBF RSN E RS WBOF R TECNNES . Bl ELTHAMEIFH
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TEERM I L T ROTF X — N s B EHAO AR, A KR RIA ARt , X RE X
HON A LR G T 2
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B AR BEILT— Bl BATEH | Fra B, 3 Flisifn 2—3 FEERE Ko

BNR I WS h B R ey, ANbREAMBREZNMIIEHEY (Brevi-
densilacerta xichuanensis Li 1991) A E5 &Mt (Creberidentat henanensis Li 1991)
FEHE MR A I, RZURBHNFR AR LEWMMA R TE. W RAE
Wi W — B TR BB AT R o A BRI ) A T A R S E R (h R ) S IR
M AE L, #5224 Tinosaurus cf. T. lushiensis, MBBHHEEARAMWENTRR T.
yuanquensis HIEBR T HZBHEHHE T. doumuensis 1R,
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N, BIRFREBESTVH., MEHRPSIEE/N, AS8/NINEER, SEMNERETE
Sebecus AR BRT WAL,

EH R SR MABEL P — A it si¥aE (Golz and Lillegraven, 1977)
Fx bR, AIENARRGBRARAKRMDTRE, BT ILEREECHHEE XM
BRGNS, “EZRAARNEE—BWiSG Tinosaurus, BHXE—BEHL Trionyz, X—
BIELE R Tinosaurus 1 Trionyr PR SATERW, HABREEM W
5inFEREsE, b5 3B 2 RE B B ARRFELIHE,
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FOSSIL REPTILES FROM ZHAILI MEMBER, HEDI
FORMATION, YUANQU, SHANXI

Li Jinling
(Institure of Vertebrare Paleontology and Palecanthropology, Academia Sinica)

Key words Yuanqu, Shanxi; Late Eocene; Lizard and crocodile

Summary

The geological investigations and fossil collections started in 1920s’ and have been
carrying on intermittently until now at Yuanqu, Shanxi province, have proved that Zhaili
member Hedi Formation is rich in fossil vertebrates

not only in mammals, but also in
reptiles. Nevertheless only a turtle, Trionyx spp. has been so far reported.

‘The present paper deals with the materials of reptiles obtained in the late 1980s”.
Although the specimens are abundant, most of them are dissociated and fragmentary bones
or isolated teeth and can not be recognized on species or even generic level. The assemblage,
being the second Eocene reptile fauna in China, consists of a turtle, 3 lizards and 2 cro-
codiles. A new genus and 2 new species are here described. Coexisted with the terrestrial
lower tetrapod fauna are such mammals as primitive cricetids, zapodids and abundant an-
thracotheres in Late Eocene Zhaili Basin (Tong, 1989).

The author is very grateful to her colleagues, Tong Yongsheng and Wang Jingwen for
their fruitful investigations and offering the valuable specimens to her.

Lacertilia
Agamidae
Tinosaurus yuanquénsis sp. nov.
Holotype A pair of anterior portion of mandibles (IVPP V 9596. 1).
Paratype An incomblete left maxilla  (V 9596. 2).
‘Referred specimens Some jaw bones with teeth (V 9596. 3).
Locality Yuanqu, Shanxi Province.
Horizon Upper Eocene, Zhaili member, Hedi Formation.
Diagnosis First four teeth of lower dentition conical and - pleurodont.. . The 4th tooth

caniniform. Vertical grooves between teeth on external side of lower jaw  present. Upper
cheek teeth tricuspid.

Remarks  Since the genus Tinosaurus was established in 1872 6 species have been re-
ported from the northern hemisphere. In view of the fragmentary specimens on which the
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knowledge of Tinosaurus is based, the generic diagnosis is far from certain.

In some respects, such as the shape of lower tooth and the arrangement of tooth, the
new species T. yuwanquensis is closely related to T. doumuensis from the Paleocene Doumu
Formation of Anhui. Significant differences that can serve to distinguish the two taxa may
be as follows: the upper cheek teeth of T. yumanguensis are tricuspid, perfected gradually and
increased in size from the fore to the last, while they are single cusp, isosceles triangle in
lateral view and equal sized in T. dowmuensis (Hou, 1974); The first four teeth on lower
law are almost equal sized and pleurodont in T. ‘doumuensis, when the 4th tooth in T.
yuanquensis is caniniform, much larger than the first three teeth. The presence of vertical
grooves between teeth on external surface of lower jaw is commonly known in the North
American species, but never seen in the other Chinese species. If the grooves are caused by
wear of opposing upper teeth, as explained by Gilmore (1928), it is less important in fossil
determination. T. yuanquensis also differs from T. asiaticus with blunter tooth crown and
T. lushiensis with a more closely arranged dentition.

Anguimorpha
Xenosauridae
Hemishinisaurus latifrons gen. et sp. nov.

Holotype An incomplete frontal and  a pair of prefrontals (IVPP V9595, D).

Paratype Anterior portion of left maxilla (V9595. 2).

Locality Yuanqu, Shanxi Province.

Horizon Upper Eocene, Zhaili member, Hedi Formation.

Diagnosis Single frontal with a rather wide interorbital region and a narrow anter-
ior portion. Fused osteoderms bearing long hill-like tubercles arranged in_longitudinal rows
between the orbits. Parietal opening on the suture of frontal and parietal. ‘

Remarks Instead of being hourglass-like as in all other xenosaurine, the frontal has
a rather wide interorbital and narrow anterior region. There are two small processes near the
mid-line on the straight posterior margin of the frontal, which may indicate the position of
a parietal foramen. The osteoderms, in contrast to the subconical ones in Exostinwes and Xeno-
saurus or flattened tesserae in Restes, are ornamented with long hill-like tubercles, which are
arranged in longitudinal rows and slanted laterally. The lines formed by -the longitudinal
arrangement of osteoderms are symmetrical and look like being overlapped one another. The
two prefrontals are supposed come from the same skull with the frontal. The osteoderms of
the prefrontal are bearing slightly denser tubercles. The damaged left maxilla (V 9595. 2)
can provide limited information about the animal. The surface of maxilla is smooth on the
lower' part, but ornamented with long hill-like tubercles on the upper part. The only two ma-
xillary teeth are subacrodont and compressed conical, The anterior margin of the maxilla in-
dicates the presence of a large external nares.

Although Hemishinisaurus has no hourglass-like frontal, the features of its osteoderms
assume that Hemishinisaurus belongs to the family Xenosauridae. The family is small,-poor-
ly known and represented only by two living forms Xenosaurus and Shinisaurus, and two
fossil genera Exostinus and Restes discovered from the Upper Cretaceous to Oligocene of Nor-
th America. Gautheir (1982) distinguished Reszes rugosus from Exostinus by having a flatren-
ed tesserae cephalic osteoderms rather than a subconical one. The differences in osteoderms

+
|
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which distinguish Hemishinisaurus from all the other xenosaurs can also serve as a determina-
tion in generic level,

Scincomorpha
Scincidae gen. et sp. indet.

Based on more than 10 jaw bones (V 9597) from Yuanqu locality, the third lizard is re-
cognized. V 9597. 1, a portion of lower jaw (2.8 mm long) with 12 tooth position, and 6 com-
plete pleurodont teeth left is described here as an example. The teeth (0.8 mm high) are
small, slender and closely spaced. The tooth stem is straight, elliptical in cross section and com-
pressed antero-posteriorly. The tooth crown with single cusp located posterior to the midline
is smooth and curved on labial surface, but striated on lingual.

These specimens are referred to Scincidae because of the presence of pleurodont teeth and
the striation on tooth crown. They seem to be most similar to that of Paracomtogenys of the

family in tooth shape, arrangement and the pattern of tooth plantation.
Crocodylia
1. Crocodylidqe zen. et sp. indet. .

Several dozen small crocodilian teeth, a jugal and an incomplete maxilla with teeth
(IVPP V 9598) were collected from the Yuanqu locality. Most of the teeth are curved lin-
gually, but symmetrical. antero-posteriorly, bearing no serrations on tooth carinea, while some
of the teeth in the back portion of dentitions have a short, round and stout crown. The teeth are
almost identical in size and shape with those from the Middle Eocene, Hetaoyuan Formation
of Xichuan, Henan (Li, 1991).

2. Ziphodont tooth

The only ziphodont tooth (IVPP V 9599) found at the Yuanqu locality is small and most
compressed. Its crown (with a length 2.5 mm, width at base 1.7 mm, and thickness 0.75 mm) .
is symmetrical linguo-labially and curved posteriorly. The ratio of tooth thickness to width
is 0.44, much smaller than that of the teeth from Xichuan, based on the measurements of 9
teeth (0.57—0.80) (see Li, 1991). The density of serration of tooth carinea is 7—9 per milli-
meter. Notable is that the tooth is different from those of all the other Chinese ziphodont teeth,
but similar to Sebecus from Colombia and Argentina in the ratio of thickness to width as well
as the density of serrations (Langston, 1956).

The Yuanqu lower tetrapods fauna shows similarity to the Xichuan fauna in composition
and variety. Both of them consists of a turtle, 3 lizards and 2—3 crocodiles. Tinosaurus is the
only lizard genus which was discovered in both faunas. It is noteworthy that the materials from
Xichuan are referred to Tinosaurs cf. T. lushiensis, a species also known in the Middle Eo-
cene, while T. yuanguensis from Yuanqu shows similarities to the Paleocene T. doumuensis
from Anhui. The unique described new genus Hemishinisaurus of Yuanqu fauna is the first
fossil xenosaurs recognized in China. The relationships of this genus to the living xenosauts
remains obscure for the fragmentary specimens of the fossil form, but the problem is no doubt
fascinating.



