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Ao BT IHEIFBERSN BRBRE SR, XEHRFIBGNE Ursavus
intermedius, %i PR Steinheim BUREL, BRI, ENIR[GERET Ursavas Brh—A#
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" Ursavus orientalis sp. nov.
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1 Ursavus Y5153 (Measurements of teeth of Ursavus)
(fhr: 2K
U. orientalis U. elmensis U. intermedius U. cf. intermedius| U. brevirhinus
] (Crusafont & (Koenigswald, )
(Qiu & al., 1985) Kurtén, 1976) 1925) (Heizmann, 1973)|(Hofmann, 1887)
L 8.5 9.5—11.5 11.4 12.0
p* w 5.3 6.3—7.4 8.0 8.0
H 4,5 5.7—6.4 6.0
L 9.9 9.9—12.3 12.5 12.0
M! W 9.2 8.8—11.5 11.2 10.2
H .5 4.5—5.2
L 9.0 9.2—10.0 13.3 11.5
m? w 8.1 8.3—8.8 9.9 10.0
H 2.8 3.4—3.8
L 3.5
P, w
H 1.4
L 5.0
P, w
H 2.5 .
L 5. 6.5(After Stehlin) 6.6%
Py w 2. 3.6*
H 3.
L 6. 8.0—8.6 8.0*
P w 2.8 3.5—4.0 3L
H 4.5 4,5—5.1 o
L 12.2 . 12.6—14.3 14.5 14.9 16.2*
M, w 7.2(Tal.) 5.3—6.7 6.9 8.2 7.2+
H 5.5 (Prot.) 5.7—6.6
L 9.6 9.7—11.2 11.2 12.4 11.8%
M, w 6.1 5.9—6.7 6.9 ~7.5 7.4*
H 3.1 (Metac.) 3.5—4.0
L 5.0 5.3—6.9
M, w 4.7 4.2-5.4
\ H :

* After Thenius

b 5w

WEESHIRARLEN Uraous [y X—ARBEBEY, Uravus 5 REED
R AR BX AMOCR, Schlosser, 1899 FIASEIS 1984 MORHIEIRIR), 100/ B 4R
SRR/, BRI R B Py S B RUR, R R, FIRREAR L ORTES t Ak, 2518
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Mz ML) 5 M, (L) f1 ML) 5 M(W) &% (%)

(fr: 2K
U. elmensis U. orientalis {U. intermedius inzg-.mcefa}iu: U. brevirhinus|U. depereti
M,(L)/M,(L) 137 127 129 120 130—150 136
M, (L)/M(W) 219 169 210 182 193—216 188
(Wintershofwest)
233
(Elm)

B, XNMEAOREFWEREREN RONES LD A REER AR, HHNREETE
BYR, MEHRE S, HBEEKKRE Hemicyon FIKE, RE “REL"EBE/NE A
BT XS IE b, (HERARARE S Ursavus B2 —%o

Ursavus BIR BB EANFHHEPHIANRER NN B ERIFRERE U. dmen-
siso  \UFEBISRA, TEAE LLE U. elmensis 3B/, EERTE B, BRTABIRE LRSS, £ 2
LA E RS EEY, M EEMERR, M/, IUMEENHEESZTX
e TEHRMNEZCIUERKSKRMEIREN U. cdmensis BEITH

“U. elmensis B H. G. Stehlin 1917 ££7E . MARKBERE=ZAIRA: —HFE P.—M,
(B M AR ETER; —ETRUER—F M R, Xk 1913 £51%
BT ERHMWEN E. von Seyfried ZEEBEZREZE Fuld SREEF#L AK, 7 Elm
(BEZERELRLL 60 AEH) NREERTPRERT KA, Sthlin BEUHFMNERE
= L AMAB YR B RN (U. brevirkinus, Hofmann, 1887 F1 U. primacvus, Ga-
illard, 1898) #//\"; 2. M, F1 M, bl EER EAE—8, BILEE LB RILHLEE B
2, hERELE.

1937 4£ R. Dehm 7E Eichstate PTRY Wintershof-West(FRJE BILREEL 110 AE)RY
BB R E T HY S EME: A\ DEBRN TR 50 ZHF K, Dehm 4
RRIBEITIET U. clmensiso BREMPICRABEF _RIERRRZE, T 1950 &F
AERERF. Dehm ik, Elm B EHEKR/N ERZE Wintershof-West FyZEREEZN,
ETHPHARAMEE, BELEREHLABEEER. M LEROMEMELLENRAEUT
JLAEARH:

1. MEEAAEKBE, WERRAL U. dmensis EAIRMEREE /N, A NKENR I
B, B TOBJLIES Wintershof-West HIR/IN—BUSh, HARNE/NTEEMIE Dehm
R BEE, LEMRADRE M, MR M RKEREEREEREEZN (BTH/D
#)o ¥ Kurten J5H(1976)%F Wintershof-West 1 EIHEFT W&, (LEEARKPH M 59
K/ NTFRENE NS, EEEL BTM UEE (XRUERANERRERZ—), R
AM,MAMESTEZNR/NE MEKEHEE L, B, ILERNRAE K.

1) MHERTHSAR U. deperesi Schlosser, 1902, XL LRFAMHEKX,> FLIHER E M Stehlin 1
ik, - )
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2. IWERARBIE th, TR M TERERKR/D, BRBARBRENK/NEKE, B
/NI, X5 E gt X L R B B a8, B ED M P BT ABEBNEHGR Do
X, LERANIR KT, SABNE BIRAMEL, BRABREN,

3 ERRAE R B & RIS L ERIR S, BT MTES, %955’]%%%?‘5(5% M, =
BN BB AR R,

4. P ERAREARABFR B AV R RERAR AN, BRNMMRES, € P EE
EE BN

5. M, BRI BT, %52~A$ﬁ¥ajcaﬁ“@”o

6. M, FRARFNT ERHE A NG T » 6 BR AR A U B A

7. M BOSNE R R R B R RERORES R T, X—REBTRAFMNR R, &
AREEE Eo @Eﬁ{l‘]@?ﬁtﬁﬁmﬂiﬁﬁﬁ?/‘]ﬁ*.t%w&ﬁﬁ—‘ﬁﬁo

BT XA, BITB BN —AF M RITHRR Ursavus orientalis,

XFEAMAABREMZENREXRR HTEANME AL . ARERLREE
BT, (BRRAEBIN— AR, UERKREREEARIE LAEE Steinheim RILHY
MR EMESEL, BRBEBRER— RIS (M EERRENERE) T,

%F Steinheim WAEHOIEE, ERMRELFEN. HHEHR Steinheim HEHE R..
v. Koenigswald, T 1925 S0 R T—4-4 P—M? 1) L&l XHFRAR 1900 LFREEH]
B 1908 £ T. Engel ZEAL A ZABPEER, BH RFEMEM R, v. Koenigswald {BEIELE
U. brevirkinuss 1928 £, C. Viret F1 G. Lleuca Xig# T Steinheim BI— A REHI
M—M, BT &R, X Lyon KERN—BHIRAK, ZEZINABEHO ML U. brevirkinus
ERE R, T M, WA, B ER, FFRIERIAREL S R, EX R
RINMLRN U, brevirhinus Z2AR% » i LABL{E vEE U premacyus mut. steinheimensis, 1973
£ Heizmann FERFRIX— ﬂﬁ;’iﬁ’]%ﬁ'?&ﬁ ?EJXWFF&TZ!SAE R, EH U. . interme-
dzuso

U” mtermedms 2&5}6% R. von Koemgswald 1925 ﬂiﬁﬁ%ﬁ Engelsw1es (Tibingen
%*’J/\'{“"\E)E@Eﬁxﬁ“/\ﬁiﬂﬁﬁﬁﬂ:ﬁ, M, R0 M, B EAIRAMAR AT
BIEIAH U, clmensis (4B R Elm 068 F1.U. brevirhinus 218, FIAE Tl fo
1952 £ E. Thenius EXAMNFAFHE] U. brevirhinus HEK T, Z(ﬁHelzmann (1973) ®
INARA R % e Heizmann 1A%  Steinheim JXFRAFRATL von Koenigswald 8 U. -
intermedius A TFHRE 24 1M, F(J’F“]’J:?iﬁ:?-Mz HBRBAMNREN I M 5 M,
G (H 2)o (B Steinheim UIRA M, BIFRIREN, BB, M, DREEX,
ffn U. intermedius E@Eﬂﬁ%l}o ‘B ‘Heizmanh ?E"E,’ﬁﬁ U. o intermediusg .

AR R A L s (LEERIBRATR Steinheim MM EHEAE: M, BUKIEHLE LIER
FRARHY 169% , F—LLBIfE Steinheim HINX) 182% . e K AR AT — B M, H’J'{ié\
%%?Eﬁ%ﬁ%?ﬁ@‘i?%o M, ¥ / M, K2 LIERRATY 127%, 7E Steinheim ¥R
A4 120% (B U. intermedius ©% 129% ), TiE R AIRA T, —BREBANTF 135%.

B DFE A —r R, Steinheim FRAFR M, i LB RLIERNARAERE: &
H@Eﬁﬂﬁz%ﬁwmﬂéﬁ%,TF}F\QEE@EW?{B%%WW)ﬁﬁ,ﬁﬁﬂfﬁi%ﬁ’ﬂﬁﬁﬂé@%mﬁﬁ@%
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DAY ER. WHh, MEFER/NMLEIEERIUFER Steinheim FRARIEFE Ko AIHERA
B Eas/ M, f/EE, BRI U. dmensis fiK, ERM5EHRAEREHLN F .
U. primaevus, U. depereti S (A4 Steinheim HRiA MHBERLZMRKT), BHA
BEHTN. MRXFEEFLRBINREXARMNIE, FBA Steinheim HIFRA R 1%
BRI ER

KT Ursavus orintalis MRS, AT RURBERRIN LR X Lo FirgO #5843 15 1 —
BeiEll, U. elmenss 2R Burdigalian Hipy (MN 2—4) Wintershof-West IL{E¥: i 7
MN3, XERBRAEL/DFVH To Elm i, Stehlin R\EFR —BWRAIEEL 3.5 A8
BT Anchitherium ¥IWF, Rii% R Burdigalian HAfY (Stehlin, 1917, p. 204),

U. elmensis Ha[BEIELEZE MN 5, Thenius 1950 (p. 53) &, 7 Pitten M T HY
Leiding HBEETHEAT —KNERB/NNY M, BRR/NREESR U. cdmenss —
o XMHANRRREE Helvetian (MN 4b 58 MN 5) 53 Heizmann th32%] (1973,
p- 45), U. elmensis BIJFELEF] Vieux Collonges (MN 4b), T LFriR, 1IIFEHIFRALEA
tk Etb U. elmensis 3B/, T H M? 1R/, (BBBERTH TRAKIE: TAEE I
. M, REERE, EEEKER, U. oriensalis Eﬁ'ftqu_tsﬂﬁﬁ—-"—.‘l U. elmensis K.
KRR, RS E P —2, Thenius BIEHT (1950, p. 53), BRIMAY Ursevus RETHERE
EUFRMAOERNBX AR AL (La Grive, Oppeln, Neudorf Spalte), fuZERLiE & # 4 E
B HLH A& %8/ (30 Engelswies, Thenius (A4 v. Koenigswald {5 U. intermedius J5 &
INMER U. brevirkinus)o THERBASCINNL, HBILEEMAREB/NGSRA, R LIEEN
To iXBE, U. oriemalis BRI, BLIRFIGER: MN 4, (B AaBHERR B BB 0wl tE o

(19854E 2 B24 BUL#E)
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DENTITION OF THE URSAVUS SKELETON FROM
SHANWANG, SHANDONG PROVINCE

Qiu Zhanxiang Yan Defa, Jia Hang.
(Institute of Vertebrate Paleontology and Paleoanthropology, Academia Sinica)

‘Wang Baozhong
(Lingu Paleontological Museum)

Key words Shanwang, Shandong; Miocene Ursavus

Summary

Ursavus fossils have been known from over 20 Miocene localities in Europe. Howe-
ver the records from other continents are very sca.nty and the materials are all very
fragmentary (Ch. Frick, 1926, J. E. Storer, 1975 for North America and N. Schmidt-
Kittler, 1976 for Turkey). The presence of the ‘genus in China was first reported re-
cently when Qi Guogin (1984) deseribed some teeth referred to Ursavus depereti from
the famous Ramapithecus site of Lufeng, Yunnan Province.

The Shanwang specimen was discovered in 1981, Ongmnally it was a well-preser-
ved, complete skeleton. When removed from the outerop it split into two unequal hal-
ves, each of which stuck to one slao of diatomite. At first only several premolars could
be observed and no exact determination of its systematic position was possible. The pre-
paration carried out under the supervision of the present authors resulted in finding the
embedded molars, which revealed unexpectedly that the skeleton belonged undoubted-
ly to Ursavus. It is interesting to note that almost every one who saw the skeleton wi-
thout knowing its diagnostic cheek”teeth thought that it must be of some kind of viver-
rid because of its flexible vertebral column, long tail, and long feet. The first disco-
very of a skeleton of Ursavus is of great signiificance to our knowledge of the mode of life
of the genus and of the relationships of the genus with the true bears. The anatomy
of the posteranial ekeleton will be the subject of another paper. We will first deseribe
the dentition and determine itg relationships with other species of the genus. :
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Ursavus orientalis sp. nov.

. Holotype 820846. A skeleton, preserved on two counterpart slabs.

Diagnosis The_sma_llest species of the genus. Premorlars very small and low.
The molars all very low-crowned, with weakly individualized cusps. The posteroexternal
root of the M' has a deep groove on its external wall, indicating the former presence
of a separate small central root labially. The M* is smaller than MY, with an incipient-
ly enlarged talon. The talonid of M, is exceptionally wide. The talonid of M, is com-
paratively long and skewed postero-lingnally.

Description The detached teeth are left P*—M?, P,,—Ms and right P; and M,.

P* consists of a paracone, a metastyle and a protocone. The paracone is the prinei-
pal cusp of the tooth and situated in the center of the labial side. A marked anterior
ridge stretches to the base of the tooth and connects with the anterior cingulum. Tts
posterior ridge is short and together with the metastyle forms the carnassial blade. The
outer wall of metastyle is concave, with a centrally situated groove. The cingulum is
developed around almost the whole tooth, except for the posterior angle of the outer
wall. The protocone takes the form. of a small cusp, with a small groove in front of
it, which separates it from the anterior cingulum. There are three roots : the postero-
external is the most robust one, the anteroexternal stretches obliquely, namely upward
and anteriorly, while the inner one is the smallest.

The M* has an almost straight outer wall, its anterior side is direeted posterolin-
gually, while the inner and posterior sides together form & common curve. The four pri-
ncipal cusps are all very low. The Paracone is situated far anteriorly, and thus well
separated from the metacone. The metacone is still lower than the paracone. The ridge
which connects the para- and metacones is also very low. Seen from the outside it has a
wide U-form. The ridge the metacone sends to hypocone is hardly discernible, but it
separates the talon from the other part of the tooth. The protocone is even less indivi-
dualized. The surface limited by the four main cusps is concave and smooth. The proto-
cone and hypocone form a steep wall lingually, the base of which is covered with
strong. crenulations and tubercles., The parastyle is small; the metastyle mamkédiy lar-
ger than the parastyle. The cingulum is weekly developed on the outer wall, with a
small interruption at the midpoint. The inner cingulum is well developed, formng a
wide shelf. There are three roots: the inner is the largest one. Among the two labial
Toots the anterior one is much smaller, while the posterior one is not only much larger,
but also has an evident groove on its labial wall indicating that the posterlor root may
be coalesced with a small central root. ‘

The M® is smaller than M*. The outer wall is short, a little concwave at its mldpomt
but in general it streteches posterointernally, The other three borders of the tooth to-.
gether form a semicircle. Structurally it resembles M’ but the talon is proportionally
larger. .The inner cingulum is accordingly longer. The. Whole surface is oovered with
fine striase and tubercles. The roots are three in number; two external and one inter-

nal. :
A diastema is present between neighbouring lower premolars, but 1.ts length is very
small': 1.0—1.5 mm: '
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The Pi, preserved only on the right side, is very small, single-cusped and low-cro-
wned, with only one root. The P, also only preserved on the right side, is evidently
larger than Py, with two roots. the P; has two roots. There is a small anterior; cuspule,
which is situated a little lingually. There is also a posterior cusplule, even less marke-
dly expressed than the anterior one. The primary cone sends two longitudinal ridges:
the posterior of which is longer than the anterior. The cingulum is developed only on
the inner side, especially in the posterior half. The Py resembles Ps 'in structure, but a
little larger in size.

The M; has a robust protoconid, which takes the form of a triangular pyra.mld The
paraconid bends lingually. . The metaconid is as high as the paraconid, but not so deeply
separated from the protoconid as the paraconid. Its separation from the talonid is un-
clear. The talonid is extremely wide. The hypoconid is not situated at the posterior
angle, but in front of the posterior extremity of the tooth. This makes the labial wall
considerably convex. The entoconid is not further divided into cuspules. The surface of
the talonid basin is smooth. The cingulum is not very well developed. It is traceable
only on the labial side of the trigonid. On the labial Wall of hypoconid there are some
fine vertical striae.

The M, is, roughly speaking, bean-shaped. The upper swrface of the crown ‘is enei-
rcled by a continuous weak rim. The metaconid is the highest point of the tooth. A
transverse ridge links it with protoconid. The paraconid is practically undifferentiated.
Both the metaconid and protoconid have posterior ridges, witich stretch not only poste-
riorly, but also @ little lingually. The ridge from the metaconid is eontinuous with the
rim of the talonid, while that from the protoconid does not contact the rim of the talonid,
but leaves a small gap between them. On the lingual side of the hypoconid one can ob-
serve’ fine striae, which radiate from the top of. fhe hypoconid. Similar striae can he
observed on the labial wall of the lingual rim of the ’oalomd as well. A cingulum can be
seen only in the center of the labial side. o

The M, is basically rounded in shape. There is a tlny tubercle at the place where
the protoconid should be. From there fine striae and erenulations radiate. Like the M,,
the erown surface is encircled by a rim. No cingulum can be observed. There is only
one root. The height of the mandlble posterlor to P. is 145 mm, Wh11e that posterior
to M, is only 14.6 mm. i

Discussion ' The assignment of the deseribed specimen to the genus Ursavus is not
in doubt. The genus was well defined by M. Schlosser in 1899, and there is no need to
repeat once more the diagnosis of the genus. The above deseribed specimen conformis
in most respects to those listed by Schlosser for Ursavus. So far seven species have
been described, among which U. elmensis is the smallest, the most primitive and the
earliest in geological age. According to the general evolmtﬂ.onary level and the Slze
our specimen is closest to U. elmensis.

Ursavus elmensis is based on a left mandible with P,—M,, a left lower canine and
left inner half of a M! from a tunnel near Elm (Stehlin, 1917); The richest material of
the species came from Wintershof-West, which consists of eight lower jaw fragments
and more than 50 isolated teeth (Dehm, 1950). In fact, this is the only material of the
species other than the type specimens. In comparison with these materlals our speelmen
differs in the following points: '
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1. Taken as a whole, our specimen is even smaller than U. elmensis. In most re-
spects all the measurements taken from the Shanwang specimen are smaller than those
.of U. elmensts. The few exceptions are also among the smallest in the range of varia-
-tion of the measurements for U. elmensis. They are lengths of M*, M* and M®, the widths
of M! and the lower malars (see table 1).

2. All the premolars of our specimens are proportionally more redueed in com-
parlson with the molars.

3. The differentiation, or the 1nd1v1duwl1zat10n of the main cusps and cuspids is
weaker in our specimen than in U. elmensis.

4. The protocone of P* in our specimen may be the smiallest among all the mate-
rials of the genus.

5. Contrary to the other measurements, the breadth of the talonid of M, is execep-
‘tionally inereased in our specimen. The talonid has a well-formed basin.

6. The posterior ridges of the protoconid and metaconid of M, are directed a little
Fingually, and thus ‘‘push’ the talonid lingually relative to the trigonid.

7. The presence of a coalesced central root on the labial wall of M' may be a cha-
racter of our species. So far we have not seen a similar structure in other specimens
of this genus. However, whether it is constant in our new species must be verified. Ba-
sed on these listed differences from U. elmensis we propose to erect a new species for
the Shanwang specimen: Ursavus orientalis sp. nov.

Compared with other, later and advanced species, we discern some similarities be-
-tween ours and the Steinheim specimens, which were first attributed to U. brevirhinus
by von Koenigswald (1925) and then to U. ef. intermedius by Heizmann in 1973. Irre-
:spective of its systematic position, the Steinheim material represents a much advanced
form in comparison with ours, as evidenced by its much enlarged talon of M'. Never-
theless, they are alike in the following features: a). The M, is proportionally short in
comparison with M,, but the talonid of M, is proportionally longer in comparison with
its trigonid, as is clearly shown in table II. b). Both forms have very wide talonid on
M,, as clearly demonstrated by the indices of length of M,/breadth of M, in table II. ¢).
The configuration of M, of both forms are much alike as well. The talonid is shifted ra-
-ther lingually relative to the trigonid and the posterior ridge of the protocone is dis-
connected from the labial rim of the talonid. It is interesting to note also that the Ste-
inheim form is also small in size, especially for such an advanced form and from so
high a level (MN 7). It is not excluded that its size may also serve to indicate a close
relationships between our species and that from Steinheim. If so, the latter could be
consider as the descendent of our Asian species.

With regard to the geological age, some suggestions may be made. U, elmensis is ge-
nerally considered to be confined to the Orleanian mammal age in Europe. Thenius
once pointed out (1950) the possibility that this spoeies survived up to early Helvetian
(MN 5), His conclusion was based on a M* discovered from the locality Leiding, near
‘Pitten. According to him the size and the form of the tooth resemble very much those
of U. elmensis. The age of the locality was estimated as ‘‘early Helvetian’ (now MN 5).
Recently Heizmann also mentioned (1973) that some material was found in Vieux-Col-
longes (MN 4b). Taken as a whole, our species Ursavus orientalis probably stands at
the same evolutionary level as Ursavus elmensis, or a little later, Thus it is appropria-
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te to assign Ursavus orientalis an age comparable to MN 4. In case Ursavus orientalis
represents an independent branch from the European lineage, its age could be earlier
or later than that. v

In 1950 Thenius discussed the relationships between the size of the individuals and
their environment. According to him, the Ursavus species, dwelling in a forest environ-
ment, seem to be larger (for example, La Grive, Oppeln, Neudorf-Spalten...) than those
dwelling in marshland (as for Engelswies, Steinheim...). If Thenius’ view is reasonable,
it may probably serve to explain why our Ursavus orientalis is so small in size,
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Ursavus orientalis sp. nov.
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