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KBCH 6 I~ : Tinosaurus stenodon . T. pristinus . T . asiaticus . T . lushihensis . T . doumuensis
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B2 9 e
Fig.2  Tinosaurus luonanensis sp.nov.

1 ~2,NWUV1134.1, 45 L4 (right maxilla) , holotype, 1. ZMll ¥ (external view),2. P4 Ul # (internal view) ;
3 ~4,NWUV1134.2, /= F il (left mandible) , holotype,3. PIfUl ¥ (internal view) ,4. Ml # (external view) ;
5~6,NWUV1137, % T il (left mandible) ,5. P4{lI#E (internal view) ,6. ZMIHE (external view) ;

7. NWUV1135, 47 _E i (right maxilla) , #MU# (external view) ;

8. NWUV1136, 4 F il (right mandible) , /MU # (external view)

#r R (scale bar) = 5Smm
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Tt 2 R AT KR B A T T J2E T A L O R e AR A b R L G i B 46 B
o E . EXEARAT BRE 3FE LTSS, HRMEEA TN TAE

Gilmore (1943)iC3R T 7 A W 5 97 JE ¢ A5 T 38 5 5 /R T 8 ey W 4 33 1 3 )2 9
Tinosaurus J@® AT , 1T 2 A T. asiaticus o FRAFHAE N “NNFFELA T E WG, bR 4 M
AR AV, 2 VA, 2 B DR/ DA T RO/ O B RS B L (EA ST

AL (1965) 1038 T 7 B A B 7 ECHE 1 8 S 32 TP Y. Tinosaurus JRAL A1, 1T840
T. lushihensis . A BHR AT A Al — MEW — 4 EaiES5H T aE BB, HA R
iy o e v 2k /N s L HESY B . B B =40 R R A O M 3 AE 1 (suba-
crodont) , M /NI G BE B o ZF B9 K/0N H Ji 1] I3 sk, BT AR AY 2F 8 TR R 7

BEEHE (1974) 1038 TR A LR LA B G 2 B3R J= P I Tinosauwrus IR AL AT, BF
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FKITRA T.doumuensis, EBREANE L ATHE. HIFER . “REFE.ATH T hw
E KRR, BREREN,SEME. EOEE8NIEE= ﬁﬂ‘/ — IR, 7(']\*9
S THEEE =R, PRELK MERD, 5HRER[ESTE . BE -MBER/].
HHELEZR AN =ZAF, THBMRTSH, GBEANTEEREIHE, T%gﬁﬁiﬂ“ﬁ/ i
RUEE."EFB REFL,. THRB B ETE . EF4PFT R GHE — KK

ZEHRHA91)ICR T REAEMIN—BRFEINTENTET. IANEESFKRN
T . lushihensis AE ¥ #A{LL, IT 4 Tinosaurus of . T . lushihensis , 353 B /5 [% &4 Wi M7 49 15410 A F
LB (—ZEZ—fH)  BATHE.

ERHAOILEERT A —RKBUFEMNRAEEERGREF B ZE T 0ias, ¢
& A T.yuanquensis. FHFFIER“THATIHHE 4 MIERBERE,FE 4 HBK, ARIEGERE -
TS AR . LSS S T AR, R =ZRRE T

T. lushihensis #) T 8B RIF K F 58 TR, T. doumuensis 1 T. yuanquensis ¥ T
MBELZA XA EREE. AXFHRIE T. stenodon PENEE KA T. pristinus
T.asiaticus P& E B FRARFIIAMM T HMEM LT . HER,.7E T. doumuensis ¥ A
EHETHMTIHERKK . BEAER  BIHEAR=ZRR  MEFE=-AFK,R
AH—NRKDHEE R—1TE THETEXHABHERRE D LY. &% (1974)
AL H ESUE AR Chamaeleontidae B # MBI REH A" (£ 1) -

% 1 Tinosaurus BEMPMIERT . HRES TS

Table 1 The characters,age and localities of Tinosaurus (mm)
BERSH | RexKEisk | TOBRE— | HEn B ft ] Mo 5
characters and
distribution number and length BN THE | vertical grooves age localities
of remained teeth height of the | between teeth
E R 45 lower jaw(under
JBF species upper jaw ‘ lower jaw the last tooth) |
T . luonanensis 12 7 ‘ 17 7.5 1.9 A with Q ‘ % P4 % B Luonan . Shaanxi
T . yuanguensis 8 15 A with E; Ly FSE B Yuanqu., Shanxi
T . stenodon | 3 4.5 ‘
4 4.0 A with E. 4t 3% North America
T . pristinus \ 8 9.4 A with | Jt 3% North America
T . asiaticus X without E, M H Nei Mongol
T . lushihensis 10 10 \
13 12.5 X without E, 1 & ¥5 I Loushi, Henan
T.cf. T. lushihensis 2 1.31 X without E, A B8 # 1| Xichuan, Henan
T . doumuensis J 129, ZJ 13 11.4 2.8 X without ‘ E, LRI 13 Doumu , Anhui

Tinosaurus lushihensis , T . doumuensis ¥ T . asiaticus BT S8R F & B #2255 KR
RRZEBZREHER, 10T SE M T K B A FTE; M T. stenodon 1 T . pristinus B W
MR ZEB R ER G MR ZBRGERWAIR, T aUEsMua & m . &KiE5(1974)
FEIHE & Tinosaurus |B LI RIVGHIA T WA " F GBS, 5F 5 2 (6] A 2 L @9 14 (8]
W AERARBRZ  FRZEAR&KESE, TN =MEZ". HE 1991 FEHHIC
AW T.yuanquensis H & LA 1 (8 1 FETE

ERME S, 5ERGERMEEIRAFERBELN YR T. yuanquensis . P& MBI
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EAMM, FHRIMIES KEE. AEMURBIEEHEN(RE2). DI EMEERFLE
AME . T.yuanquensis MBS o R R IR R M AR A B R . X — S & B b
A LA AR EERE e BEA R A KRR ST 2 W T AE I, AT LR RIS B
RO EMA TSR E L. 2) T. yuanquensis B L HBIE A AR, GH=R."H
ARG EH MR A ZRIGEHEE . LA 5 B BUE 5 — /DN ZRRE D A
W CVIEE S Wi ARG SRR S BRATAS SRR Sh, J5 BREUE Rt KB = R AR
W OIHHBRE—BTEILFRETIF RN, 3) T. yuanquensis W1 T SLRTER 5 4 BUHER G
WK, RERE SN — B BR BRI T SUn A RTERE 4 PR I R U K, =
ABEFRERE " WBRE HGHRAERREE, RS 4 FHERENE —F R/ =R
R . 4) T.vuanquensis BT HEEF A MNEME LMEE 4 BERESTERTH TG E
B S RPRE LRI TSR —F. 5) MENA M BLERK. T.
yuanguensis FF R FFRIAR ST E AL LK) (8 MUK MBI E) K 15Smm (B LW &), &
MARAMA EHEH 2 PAEETIK HE Tom, 10 0 & A BHE L 5.87am. 29K T.
yuanquensis ] 1/3 24 -
% 2 T. yuanquensis ¥ T. luonanensis * B 1E Lth &

Table 2 Comparisons of the main characters in T'. yuanquensis and T. luonanensis

B # species T
T. >uanquensis T . luonanensis
+§ fif characters [
15 B4 tooth type ‘ % acrodont ¢ $% £ subacrodont
F #5514 length of tooth row in upper jaw | > 1Smm =5.87mm
5 ¥ B I — 15 last tooth of upper jaw /]~ smaller K biggest
T &% 4 # 4R % Jth conical toth of HR RER BERTT I MR BEAT A&
lower jaw U much larger. caniniform, 2 slightly bigger.only half
} higher than depth of dentary the depth of dentary
T8 lower jaw J £ 4 slender B sturdy

B RAR AR RSE /NS, B Tinosaurus BRIAFIE . DRI BI M4, LR 5
W HAE MR, =R GEmEmaE/h BTERE EEZHEAREESE. Kb, EF
TEBHAEHEMEEHZ/N, BTRUMWIFILES L& T. lushihensis . T . doumuensis Fl
T . yuanquensis ) — AL, 5 T . stenodon #H X Bl ; F B I th (9 ) /N 5 KA ek
ZEARAEE, RSB T. yuanquensis S H EFH B M 5L EFE H]; HIK T
MItrAE T %87 , X B T. yuanquensis M K E W HF A BRA , ML XA H
B -

B E B 8745 B (Lacertiformes) (P! & RN . 1977) N BHE RFFIERFE .8
AE R BB (Agamidae) B A R FIE AR AR BB, SRR ARE VAR At
JUASBEHAYSF 5 45 1F %% 5, 40 BE 55 B (Gekkonidae ) , W A= 15, [ #ETE , /NI B &5 A fe T #L
(Scincidae) , U 4 % , 42 B B AR | 7 5 00 (B =1 JE 5 88 85 B ( Lacertidae) , R 4 1 ¢ XU # 1
(Dibamidae ) , %54, &7 ff ; % M7 FL (Anguidae) , i 4= 5 TR A —  BUAR B i &, 30L& W AR
5 # B} (Xenosauridae) , fll] &£ o5 , E 8T , FE K/NTE L ; E #iF (Varanidae) , ] 4 15 . 5 82
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KOEIBBES, TR EREEIT.

BWRLIBST 206 TR R E TG VR it 1 X 89 T 8 & ( Japalura ) 5 B
(B, 1985 XA R4 ,1999), H E TG sr (b R G 5 = 2k il , =R 1 BT 8 )G &
#i3¥ K, AT IE S Tinosaurus JRAEH R . HE KIVH AR A 5B E B Agamidae &
HHEERA XA, 5L LR T w7 a5 8 LW %5 ,1986) , E M RTIRR G A —
¥R K, E— 2R M5 A0z B JE W (J . yunnanensis ) . & 75 M7 (J . swinhonis )% , %tk 5
R =ZREAFER AR — B HF M WMEER M (J . flaviceps ) \TR ELUIE Wi ( J . splendida ) %,
BERARTEM=RE. KIFREPRIRELRE RN TEH =R, HPRRRKE
MEERAEHR=ZREREN 12813, X 5HH&TRUNEDIU=RETERY.
5o AL BUS WA R, KFRILEG AP KTEERFORLINEMX Y
Ja R, IX— BTt X% 2B BUAE Chameleontidae Ft, 1A 2 Agamidae # .

BRI EARA L T SUF AR SR RAZEAERBHERTX P T T. steno-
don M1 T . pristinus ; LA T 80 S 35 2 (8] 1 1T X 5 F Tinosaurus lushihensis . T . doumuensis
FIT. asiaticus ; LAH T4 G R  ZER ZRRE HENTHRKRENMIRTHEHFERK
BT T.yuanquensis. T 5i%IX BRI B Agamidae FH A9 5 28 fh 25 JE 45 M0l 2 &bt A 99
BHAR. BT ITH—F R T. luonanensis Sp. NOV. ¢

BEMOEATARAH , 52 RERNEFEERUA BRTUEERANRASRTE
WL HRAHBRSHHNXRRSHOERT R L RE, Het R BB L, R
RERFE EHt A

B SEHHAERANMTARAD BTAEHNEAS I FHAHKITETLEHL
R AFAIREEZFELRRALA NP E TESFADLTHIELR HFETHREAER
MEARBFTR, KEX TEERAFFFIBHN TPRA B EL A IARFLHHE
B EmEH LB AALHEE L AR ORNBAE S BAH.

THE FIRST APPEARANCE OF TINOSAURUS FOSSIL IN THE
QUATERNARY

LI Yong-Xiang XUE Xiang-Xu

( Institute of Cenozoic Geology and Environment , Northwest University ~Xi’an 710069)

Key words Luonan, Shannxi, Quaternary, lizard, Tinosaurus

Summary

Some Tinosaurus fossils were collected from the Quaternary caves of Luonan County, Shaanxi
Province, which are well-preserved row of teeth and dentary. The dentary is stronger and has the
vertical grooves between teeth on external side of ramus caused by wear of opposing upper teeth. The
teeth are reducing in size from back to front. It is the first report of Tionsaurus in the Quatemary
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and made the record of this genus extended from early Tertiary to the Quaternary. The specimens
from the area show the characters of Tinosaurus well, and compared with other species of the genera,
thev show some differences. So we record it as a new species: T . luonanensis sp.nov.

1 Systematic paleontology

Family Squamata
Subfamily Lacertilia
Tribe Chameleontidae Gray, 1825
Genus Tinosaurus Marsh, 1872
Tinosaurus luonanensis sp.nov.
(Fig.1,2)

Holotype NWUV 1134.1 ~ 2, a right maxilla with 12 teeth;a left mandible with 11 teeth.

Referred specimens A pair of right maxilla and mandible, two left mandibles ( NWUV
1135 ~ 1136, NWUV 1137, NWUV 1138) .

Etymology Named after “Luonan” County, Shaanxi Province, where the new species is dis-
covered .

Locality and age Zhangping of Luonan County, Shaanxi Province; Quaternary ( mid-late of
Early Pleistocene?) .

Diagnosis Teeth arc small size, heterodonty, acrodont anteriorly, conical ; subacrodont posteri-
orly, tricuspid ; the center main cusp is stronger than those of both sides. Teeth are reducing in size
from back to front. The anterior of the upper jaw is convex highly at back-wall of the nostril and the
posterior is smooth. The lower jaw is stronger and arched down or not,and there are vertical grooves
between teeth on external side of ramus caused by wear of opposing upper teeth.

2 Discription

Upper jaw Length of upper jaw specimen is 8.13mm, highest is 2.31mm. lts widely anterior
part is the bottom of the nostril, which united with the premaxilla. The highest of the upper side is
between the nosalia and prefrontal , then smooth posterior after sharply down.

There are 12 teeth on the upper jaw with 7.0mm in length. The first 2 teeth are conical,
1.06mm long;the following 10 teeth are tricuspid,5.87mm in length. The width of the last one on
the upper tooth row is 0.68mm,0.87mm in height. The three cusps of tricuspid are arranged along
a line. There are two neuroforamens on anterior in external view.

Lower jaw  Length of lower jaw specimens is 8.17mm, height (under the last tooth) is
1.5mm. The anterior of mandible is small, lightly bent to internal and with five neuroforamens on
external . The supraangular is difficult to distinguish since its sutural line is hard to see. But there
seems a sutural line of angular and which looks narrowly long. The mackelian canal is uncovered.
which is narrow along its anterior half but slightly increases in depth posteriorly.

There are 11 teeth on the lower jaw,the total length of the teeth is 6.3mm. On the specimen
1137(Fig.1,e,f) .the first four teeth are similar with those of upper jaw while the 4th tooth slightly
larger than the first three teeth. The features of the posterior teeth are almost the same to those of the
upper jaw.

3 Comparison and discussion

The genus Tinosaurus was established by Marsh in 1872. Its features was given by Gilmore
(1928) as: “Teeth tvpically of small size ,acrodont; " “tricuspid posteriorly, denticles reducing anteri-
orly; " “vertical grooves between teeth on external side of ramus caused by wear of opposing upper
teeth. Teeth reducing in size from back to front” .

After Marsh, 6 species have been reported from the northem hemisphere; two of which were
from the northern America and the others from Asia.



1 # 2% 5K I 55 . 5 PO 42 W] W ( Tinosaurus ) 1€ A B B iX & W 41

The new species T . [uonanensis is distinguished from all the other species (including the Tino-
saurus stenodon , T . pristinus , Gilmore, 1928 ; T. asiaticus, Gilmore, 1943 T. lushihensis , Dong,
1965; T . doumuensis , Hou, 1974 and T. vuanquensis,Li,1991) in genus Tinosaurus by following:
1) T.luonanensis is distinguished from T'. asiaticus, T . lushihensis and T . doumuensis by its pres-
ence of vertical grooves between teeth on external surface of lower jaw;2) T. luonanensis is distin-
guished from T. stenodon and T . pristinus by its better defined grooves that set off the denticles from
the large median cusp;3) T . luonanensis also differs from all others for it is the smallest one:its
length of 10 cheek teeth is only one-third of the T. vuanquensis .

In some respects, such as the shape and arrangement of tooth, the new species T . luonanensis is
closely related to T'. yuanquensis from the Eocene Hedi Formation of Shanxi. And both of them have
the presence of vertical grooves between teeth on external surface of lower jaw. Significant differen-
ces that can serve to distinguish the two taxa may be as follows: 1) the cheek teeth of T . luonanensis
are subacrodont, while they are acrodont in T. yuquensis ;2) all of the cheek teeth of T. luonanensis
are tricuspid, and the last one is almost the biggest, while they “are tricuspid, perfected gradually
and increased in size from the fore to the last” , and the last one of the row is smaller in T. yuan-
quensis 33) the 4th tooth in T . luonanensis is slightly bigger than other three teeth, far from the can-
iniform, while it “is caniniform, much larger than the first three teeth” in T . jyuanquensis ;4) depth
of the dentary in T'. luonanensis is double of the 4th tooth on it, while it is only a half and rather
shallow, slender in T . yuanquensis ;5) the difference of their size is obvious: the length of all 10 flat
cheek teeth on the upper jaw in T'. luonanensis is 5.87mm, while the length of uncomplete row (8
flat teeth) of T.jyuanquensis is about 15mm,almost 3 times of the former.

The new species is preserved in caves of Luonan County. According to the relation between the
caves and the terraces and comparison with the Long-va-dong cave, we suggest that the age of the
Zhang-ping caves should be Quaternary,and not earlier than this age.
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