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ChER 2B & Y 5 ALTHITR)
XA LWKRITE EIFH Ursss

noE B8 =
AIGER T P EWURFTE—RANERP BB A—F R : Ursus yinanensiso XFRER
BMEBN FTEEEE 2, TREN TERZATH A BN L EFABHRE, B5kMEL
BrULHy Ursus boeckhi ZEMMBRE FHEEEERBHD o KRN EHERKIMH L
Ursus fURIHRIER, EORKIEN THRIRE AR E X ERENRARMBEN AERNERATE
BEX.

BRI IR Z R AT, Ursus BROBBEESN AU ENL B> —, £ F
BREREANREGRYFERRITRDE, —RAYERRBITERME L, EH
Ursavus (GEER) HEI—XIMAMR. BR Ursus ERATRESY, SR RE
B, 2376, R BR VD AR B 1 397 tH 2 o 357 tH e AR o R P s LAV B I B 2 —, S TF AW
WERLRERREEENYERNEL. RELFHY Uras AEZENHERE,
ER—RRBHAH EHHNRRNEREERAEFHIE, TE—EIARCEER
WS R LR, —HESRE S |

A SRR BB A =T LU RIS ITHX TR B Dk it £ ISR PE LR 7O B (hE R
HB AR S EARFRTEIMOERAES: 88002), HREEHEBLNAS
FRIREH R, AR A — B 2 B IR R T B S IR B AR T8 %%, HE%E
BEFENBRRES S, REREARMERY 4.2m, HhRAARAESHLE, £
REE, ST A SL RTL AR E W BREE HS, AcMeELmrmgesit
GYE— Mot

—. Lt A R

#&#}l Ursidae Gray, 1825
8B Ursus Linnaeus, 1758
JitstE Ursuas (Protarctos) yinanensis sp. nov

(& 1-3; ER LLID

R BER—BREMELEER—XTM (FERER G EENY S HARTE
FARA LGS V10320)e SLBZMELR, B Z#HEUEE, ZUHK  BEXXES B 6k
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Mo B BIIER PY1—3 SMEABEMF. Z T/ il—3 & m3 g A FaREE
Wk, i1—3 B, ml TIRRHEIR, TR R KRR,

ERFH LR Dl S R,

VPAATRE BAAE mi(V10321), THEiLERE, <R ko

WERRK RyAERTHEGLASKEBIRE TE BRI EHit(KR
RS TERINES MN16a),

HiR MAREE TR E S,

BE SLBWHEN, SERY, TS BIME SR RHEAKRT45% EJF
R EREZNTHERER. AIFAERES, HHiF (P4/ml) M ERN, P44
/ANifn MU 1 M2 BRB R K, ML ERT. BHR. M2 BRESSRKN 1/2, Wl LA
BREABWREY, ml ZAESBESE—%, TERRRAFKRINE, TERRZEEEH
Ry m2.m3 X ml Hih,

k. CLE@E L E2,A /R D BELE EEERREETS, ARAEHRIR
Gk BE R TP SR IR, FIRE G — NI A BRI MR, kBB, R, Mg
78, kKL 280mm, FRIE ERELZHIMNLEREYS 120mm, SHELZELEKD
Ee 129 3/4 (BT AR EBLL IR S O LE RN ) o MR ATREWM L. BEK 62mm,
TRIE A R P, R B SIE S RS, I, MR mEN, FARES LalE
ZIA) B A K A TIE R Al SR IE ERMFEMRIG, HBEIE R A HNNA T H
WA Z B EF NG G LA BT 83 Bz A MR % RIREEIR,IE 51
NEEELE,.MINE BERRE R H/NT 90°, B/NEZMH: . ARSNEBMMWE g
HLAE ROV B & e BRFLAL TREBREE SRl

\i\\\\ } il
R e acm

M1 iR LBERN, E& Vieszo
Fig. 1 Ursus yinanensis sp. nov. skull, ventral view, Holotype V10320
BISRERT P12 M2 WUBERELIE TR, T ML §IALH, LAiFEzsE
ORISR T ML gk, F&IET M2 R, FT&E M2 EHY 8mm, B, Rtk

D XABFERELTDEFBRETFo
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ARG - Thfl. ABERNES P4 NRMERY, AEEHE M2 Bk, &
B EM B Lo B AIRE MWPE, KRR EA 5, E 36mm, HEE
ZATEE M2 R4 10mm, BERTEY 52mm, BERRRESEFRESI, B
BRMBRR, EHEHENT. BEESEENBLCERERITOMN T, BERY 13
mm, EEFOSIMIRBIRXTREN. BEXRENEL, EXTROEEEATE
—XATEflo KT ERMEEM, HEERNGESARME, INEEERTER AR
ZAIBMEA, T REHRGEERTE, AARK, WHETOMTEEMNAM. SE
BESHERIXSRARHEARETHERE A, KESSEEHE 8 REWLXTR
REIME. ARBRK,BIMEMTARSHZEN, HERINE, SHENEEDMR
%, BRWHR B TE R LR /D BE AR K BIM R P E R — M, h R 2=
A, FHAR LW —FESTATRS. FHRAREHHEAMLTHRERZSELER
4o

? FEREE)LAERATH,ER V10320
Fig. 2 Ursus yinanensis sp. nov. skull and right mandible, Holotype V10320
A SLBAME, skull, lateral view; B AT &iFHEM, right mandible, lingual

view

FHEFICE 3,A):11 512 W ALR/INER, 13 ETLERA, SRAKEAER,
W RSN, FREME 3L REGZROEEE REEH, HRSA, BRI
BRI R A, R R. MR MER B G &K, B TRIRNAE
W, EEERRE, ERNE 52 FINME, FRilANELSEENET—5TRE
BEA TR IR & B i, PR D o P1—3 MOBALIR BISHE R o
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P4 BT, HATREMRJER=ZMIHE. IRBEHEK, S FE2K 2/35,4
R, RGP REEN. M, BEEAERERARRR. MRNERNEYHE, 5
JEMT RN H R — eI E o R RN RS ERE IR, (U R, NS, 4y FRRT
A M R IR S MU A, AU SR B — R, B B M- R R, [RARH
&N, BRI SR, AT HIE 2 T ENERGNIANMLE, GHFEDRSRRE.

M1 2R, HE MK RIS, JBEER T, NAMNEE AN B, (BT Jerg A
Ho BIARERENHIR, BRLLHIREE/D, ZRBAEEE. "ENJEHR. BHR
FEEERFRIGEN A RTRJERIMUE , B REIGHFLE R T —EMNNB L. JB
REFHFENE 1/2, FHEFRKRBME—FREEMAE, KW EF RN HT AN

B3 FEEERGHA) LT3, SEM, E& Vie32o

fig. 3 Ursus yinanensis sp. nov. upper and lower teeth,occlusal view, Holotype A.
F#5% upper teeth; B. A F 1% right lower teeth; C. Z T &% left lower teeth
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EBo. FRREESRRZAIER—BHEMRE, R ER AT, EABERLE,

M2 BEERK, REEZAHMERERGREEEN 1/3, 55 M1 EFHU,E
BRI B MIRERE. BRA—ERKNES, RENEFEE. MITR BRIt
SRS BN FER R T o, AR AR ERIMIE B R F AT SR NNEE
Mo MUK AL AL, & 1L TERERT N ; AT R T, A/EKIETRERIZ, MR
iR, MERSERA 1/2, AEWSE. RERAARFERS ANEMERRER
Rz HT M2 BRES m3 AR—WKREE,MURENEEREREES NN, &
B M2 BENANESEEAMHEERRS m3 FIEFHEL M2 BREBEEZEMI
LI EMES m3 BEMER b, BEERAN LT EER,

TaR(E 2,B; ER 1ID: FTHEKEEXRTRL)N 180mm, AKX 5 E i
JEREE RN, TEP3 N 38mm K FEX T HEAR L H, TABRANK, Emifik p2 ET
T7  BREMBING Sk BRI AKRT 45°% AR, FBIOLF p3 Miml ZHBETH,
THEFA RIS S PR AR/NT 90°, FHEE TR, B4 B3 Ll
S8, HEERERTER RYTRIEE, SHFIBEASE B ARRLK . MEEYTK
X EER 2, MR MFREHNXTR, B TR ELAE—HBRAZR, ZTHX—#
ERHB. RILEE, REOGFREREER, FRBIUKIME, FTHANEE —KRTE
BT 8L, 2T m3 ERYTRFERT Ho

THFI(E 3,B,C): TRERKEFR, WREMIKARBEIEAMHERE, ZETRN
FENEH —KEE MER—E MG TER,fEER RS, HEBRBE R X
WE%HE. EFEEIMIRIRLERE —KELEME, EHEKEHPH, M pl Fm3
BMEFIRIUERA S, ml 3 m3 KA SKEKER A% 18°% pl—p3 1R
BB RE, B EMER, pl B, ERRE, HBEERE, p2 M p3 FXRo p2
5 p3.p3 5 p4 ZHIFHER.

p4 MR, XE—BKNER, EREELABESAN, FFEMNRESLE, HEFKE
BAFA R —/ R EREHREIFRERS /3465 —/ N L AREH &GS,
—FKBAER, KB EREH,

ml HIRGEE. A RERK, E8EEA—F, ZEZAH—REDTT. EF
ERAT R & EMETNEE, &N T EREFTHE, B—AMNTERETRE, T
BTRAL T il e B, 408/ NS s R, S TR RET S AR B IE, 72H5MUE
Al RN YIEVNGE,,BES P4 WEIEN N THRAR ml ZRFEEKN, FRE
1R b4, BB AN E R T RTRAGEEBSMU, B TR LA A H—BEESIT RLRE
o FTRENALTFFEREAN, L TRIKE, B E/MIGELEL, THERZARAEHRR,
R b= M Bm E NI BREHIFFIN N REARHFE TR E%, TIRREX, HEMH
BT HARMNE, TRAREKTFTER. BEEZAE K RBUNRRE, HREEIEE. £i&
TRIMUTE , NMIEREER TR HBREANNMLE . FREHFINKR B LREIMUI.

m2 EHRMUVNEF. RMKREIMIE F. TRAENMNER, SHEBUTRER
%, TERHEEAE—/NR. TRASTHERZEH—HEHE, E=AE5RER
FELBIE HFHRY 1/3. FREABEFHERN—DR, BEHEREK, B5TEREU—H
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BT TRRZEBBHTR—MRe £ TRRIVEMALE T 7 B4 69 =K/
Ro ZABERIBERE RGN, FERERH, NTIRREE — &5 i i,
REEMmE FRIMIEEEISHRONEERLEEHT.

m3 GH,§%F. FELBEER, RENIMAFT—KSOEERE, 5 trEmal
BEREY FEREmEAERBER IR, PRGN, ThF. MIMUE,
m3 BEHTHE LA E. ENEEMER EMARTH @I &, SHEAES LG R
o

A S

EREREREIYT, Ursus BESENREE AR, HfxtIRENERAEN
BiE, X EBREGRDHERESNRERZ — EENHLEES,HE XN RaMEENY
AW EE, BRRTEE BEnR &, M ERD; 3Rk, BF AT M2 ERTH
BERERAAR AL EGER, HEHRETEMMENBSERIEN; HRE2 L. A
S, Ursus REGREMEBERIFo ABEEGLUUTRHE: 1) BTERMAERE SR/, FH
#BBTRM, p2.p3 1 P2.P3 HREHEM, 2) P4 TR, KR THMAM, 3) M1 5T
AETEHEA,BUEHFH, B ARFLE, BNEHEBHRM. 4) ml ZHEK, HHkE
B, ZARSBREZEHENR ST BHFRL. ITHIRERS Ursus ) LREIEE 2
—HLHAZBULER. B4 BESNRSER, AN HERES, THEN
TRRZENEEW R, BREREEE R RERIRA, R TES Ursss X—E L
R R B BIR R,

EFtE Ursus RERITERM, MEAXSEHRRBEREK, BI{UREL =5
Ursus sp., U. sinomalayanus, U. cf. etruscus, HBBFRANARY, STERALER
BRIE EZEBIBR A, 1940 EFABEAR T —BEIT LA RUAN T, e
Ursus sp.o f24IRIEFHVIFR. MITHTERE , B S5EINE Ursus minimus 1RF4,
5rEnANXEIE, E ml WTERZAIES—MER, BMETX - RPHEESH
KA,

RN LB AS Ursus ZBEUUTEF: Ursus boeckhi (=U. wenzensis) (MN
15), Ursus ruscinensis (MN15), Ursus minimus(=U. aryernensis)(MN 16b), Ursus
etruscus (MN 17—18), ITEEFRA S Ursus etruscus ZERBR , WEBTAENZENLT
Fo A L ESITERABLN RARI=H,

1. 5 Ursus boeckhi 3t

U. boeckhi ZHRAIRIE Ursus BHRNREKEE. SWELERNA, R¥EH
Schlosser (1899) #IEMF F] Baroth-kspecz il S AIM BN B, RIBALAVICIAR , /LA
B—EHBET ERNBREE, QB RE—MANWKTRSE, —F p4, STEHZM
ml, m2, m3 F—HRHEHMIAE ml, m2, m3 K—&, Frick (1926) ZEBEgE
RARERAN B REIBERFOTIRFIE FRRINE). 1929 ERFFHEWZER
Mayer von Mayerfels B RILK T 7£ Baroth-képecz BIEZEH U. boeckhi B—B A
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[I—M2 WE L& EBRORMEIEEMAEHRINE, RGN %E LR Bok
Bl HEF| 1947 $£ Thenius B IR XE AT HEAMRRT R, XREEERFH
., U. boeckhi AT XZ8MEl. MR BITHLETH—MAIE, B4 SITEREA
BH, BATE L TRESA: 1) MEde 2) RENR,FIEGNEREEXTHHER, 3)
BRI T Ursus AR BEAKERERIN BN ARBEHEES S, ml
TRRZIEEWR. SARSREZRE—EADTT. 4) RIEGRES, 5) HKHE
BEARERET X, BEEHHNRHAEROBEFERER. m2 F m3 #Hx ml &
o BITERRAS U. boeckhi HUATAR: 1) U. boeckhi #5 P4 FaXT M1 Fi1 M2 {3
BR,HMHERR, LS, RME, MIBEELE, NEHFERBEHERELEX,
AR EHENRREIIHRE Ursevus RARNRFIE, M2 ANHEMERBERAM. TR
A P4 MTERE/D, R ER L, R, RURR, M1 EwdlKEF e,
NEHFRERE, ERRERER. M2 NIEH IETRER %o BREHLL U. boeckhi &
KEo 2) U. boeckhi I TEIERIRINE, REETHME TEZRED 5 LT,
TREA=Z#U¥H, ml ZARSTRLFLRER, HEEERK. BROTHRES,
EETERRINESHRPTHY, ERANHRVFER, TERFEFhdhik. BEFHORN
REFRBEET, TMERATHERRILE, TREGRKEE, ml ZHELAN,
ZHEEFRENE K. TEIREMBREER, HHBL, TERCHBRT RN
THIR TERMTHLEE LRRER BB LR N RERFRE%.U. boeckhi m2
ETHIR, R LR THRUTRREBSMAABN /DR, FTEERA m24 Taid, Am2
A m3 FEMEN ml WELBIEL U. boeckhi K; HFEMB/. BHEEN, FEKELS
U. boeckhi HHELE—EZEH,, THEBAE#HI S,

VAANE] U. boeckhi HEUBEMMHEMMAN— L BRI A, Hd EHE 19534
Stach RHEH 2L Weze (MN15) MBIEIIAY Ursus wenzensis, (Thenius 1958) DIk
E Roussillon (7 Perpignan MPHE)BI—Z/MEATIEEMBL (Depéret, 1892), 1]
BARAENNESEHIE L SFF] Baroth-Kopecz EREH £ %, AEXEIERE, 5K
B A R REHABREN,

2. 5 Ursus ruscinensis %Lt

Ursus ruscinensis Deperet R IFER DG ELH DAL H—NF, FEETHEMK
ZRCERZRGRERRE R RV R, HRIMART Roussillon 44, 5% De-
péret (1890) MIE— 528y FAIE 3 — W F, Helarcios arvernensis ruscinensis
Deperet, XREHEMBRAN—FRE, 1892 EMXHRTH—MWAFTHN—/ gL L T
TR, HIT—W A Helarcios arvernensis pyrenaicus Deperet, Depéret DLJEEM LA
EHX ML, MRE Ursus (Helarctos) arvernensis ruscinensis Dep. %5 ¥R X B %
fRo MINXGXWRRRIE Ursus (Helarcios) arvernensis MILLERFEHAMAR , X/ INREE
HTHEZR. HRZE—HEANXES BB T L2 e, 8% Schlosser
£ 1899 £ U. boeckhi B, 2K T W EE XA #AT HMOK L, WmEES(1—
HIHABRY KRR TR LAS—HKEE U. erruscus i, HF| 1947 4£ Thenius FEEHE
XM EHT TEFHR MEBRXRAEER T ESER EEZSREN, &
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BIRAORBIL ] Depéret BRI MIBRTA—h T 0T U. ruscinensis Deperet, /NMiH!
HIBBKAE Ursus boeckhi TERFIEZE—EMEIHAARZE (Thenius, 1947, 1958),

IR S U. ruscinensis MR BR/NEZ o U. ruscinensis WTFEIRH A,
THBREAEIGETER, KEXTEZAEEHEREREENAR TS XEEITERR
FEERA EARE,MBERM Ursus HEFERN. MFREWE, U. ruscineasis
REEFHHEHE KR, p4 3 m2 BREER,GRER, BERTREFEMEE: BEEMR
MR ERBREREREFRRFE . FTREREX, SZABRKNER Y, HRAT
Foghse; FRIRES, 5 FTRRMBHRE BN ; TRERED, BMIBERE, B
WE= B ZE R VERSST EE LR RFEILRENTT%. TIREBESTRIE
R, BSMUBARE TAR. BMNFHIMUAEN, BEHNERE. BN m2 BREH
kR34, EOANEERRRABRFLEEZSWA, K m3 SH EREFHEHNEE,
i XEFE ST RATEM Ursus RRBAARHEE, 0B 5 HX KBTI AN EHEY
E,EEFRARSET R K.

3. 5 Ursus minimus Wt

1827 #£ Devéze F Bouillet IBLLE Perrier BI— L& L5, i R&E Croizet
A1 Jobert WHMWAN A —LBEMEN U. arvernensis LR LRI ENR L, STHFEER
AR, BERBHEHY#S ., B TMEREK, ml TREZFEHIAMEHEERET X,
ENHEENRE ERERENER, STERAEZREE,

B FUEX e, R R ITRE SRR E— i Rb: Ursus yinanensiso FFp—HERRET—
SRR, MRS, RIEUR,TEERB ES, THE TERZANEHIME, ml K
Btk m2 f1 m3 KIRS%;5—FE, LESCAARESESERE, I P4 BN HEE
A EBL, Ml B, M2 BEEHEEER, ml TRILAEER, TRRRA T &
N, BREE IR REBRF R E%. L. THENEFEMLE,

1945 4£, Kretzoi B —N#iE Protarcros, HI85E U. boeckhi N EHIBEEF,
ZBAUUTHRE: 3/, P4 B AMEKHERE, ml THERBERESE, BTER
S5TRRZAIEHEHRS, Thenius (1958) INAWEENTVRESE. AXFEEXHU
ELITRARART P4 BN, KAAFERFE L RUBREN, B ZBEAZXERE.

ETFH MR UM U T LS EE B Ursus yinanensis sp. nov. LhiljFEHsERR
BRI Ursas sp. [R5, RIBX L ZH AT KR EE BN ARRYNES 3m.y.o
IE WK FFE, Ursus yinanensis sp. nov. f°F Ursus boeckhi 5 U. minimus 2Z[d],
EERTRTE, MIBHEER, Ursus boeckhi FIREHIELT MN14, &KpZE MNIS5, H
BTFRERAEER TSR Ursus minimus JHILT MN16b, Stk NG
M5 Z O EER AAE Y, N, Ursus yinanensis sp. nov. R{CNAHMT MNI16a B
B MSITBERASENSI WA RE , BAEL(1984)RIBE X E R Kowalskia yinanensis
I AASEAN S LA ERMURTRES MNLS, ZHERXNERERA—H,
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=, B Ursus HRGEGIL

B Roussillon RMMIRREMBIR K ZG (Depérer, 1890, 1892), JHiRASIEY
ARAERBBEW, ATIREIENMWEA Ursus arvernensis WLRFHIUER, sEEH N
A Ursus etruscus (Ristori, 1897; Schlosser, 1899), {E U. etruscus {1 U. arvernensis
TREMBAETRRIMBR S RS SWER. BREEF WO FE (Reichenau, 19063
Mottl, 1934; Kretzoi, 1938; Heller, 1939) ¥ Roussillon AYEBK M R KE Fnh
S, BIRERA U. ruscinensis, {BIR/DHAMES U. boeckhi HERRER, HEFI
1947 ££, Thenius X Roussillon BREHIM: T EFITMZE,BHAEIINSRUER
BIR. EARBEEZERF RS THBANNTHE, Viret (1954) #ERZE], Roussillon BYX
WA A/NERRF X B BBt M B ERNEY BE, Ba0hkk
Roussillon FIBERMBACE—1F, B Ursus ruscinensis, "B S5WFFEI U. boeckhi ks
EREAR—B L, HEHG A LML, MEECHREHN—1TKIT Perpignan FIREAR L
R ATEZER Stach 1953 EETH U. wenzensis FIAA U. ruscinensis; Thenius
A4 Roussillon FIRBRRERFE ML H, MAER —FMEIMET R, U. ruscinensisiy
& M AXPRT Depéret (1890)5%F XHIRKHIRER , INMEMIFIRIIAA U. boeckhi, Erdb-
rink (1953) BAFE Thenius BRI BEMHA L/ MEEIERS U. minimus FB{PIN
BIFATGE MBI U. boeckhi BIERE U. ruscinensis F1 U. minimaus (ILREEE, B
& U.boeckhi FREGHMRYFFE, AN LLLEWE R, HEEEERK, 5L, ¥ Rous-
sillon BJ/MEABIBRBIT A Ursus minimus AEE, HAREZECRES#ES, m1l TRAEZH
EHIAKNR, REDEERREERE, ARNEHBEREEED X BIEEE #. HK,
Ursus ruscinensis AMILEXR/N L, BT HER LS U. boeckhi XB|HKk, BRE
ME—ERPREARNLERE, nHEEFRABNRY, ml Hx/GENEGERK, Ta
RZAIEAM L, FAIREHERREEE, B Ursus ruscinensis MR E M, TR
GETEEMNRATIEMELEZNMABERKRNAZR),HEEE, BEHER. iishR
Bk, ml ZAESREZEHVEEASF, XERFELEEELILSRERN # %
Ursus boeckhi BIHEIEIGHIMMBEMEIRRE, RIAEARE /N, EHE, 5TFHT
GALEH—HE Lo FREEMRK, BRENESL, nl ZARSREZHEBUEBRS T
X U. ruscinensis F U. boeckhi WIEERETARMME, FREMREN ML
BB ZR B4 DA TAIRE Ursus B EZHWARBERTER, RelgsthX
WX ARE ABEATR R U ruscinensis 5 U. etruscus RIBLAKZER R R HEY, T
U. boeckhi 2 U. yinanensis sp. nov., U. minimus TP A EENERHL. XHE
¥, R FHiRED it B HXERAE, U. boeckhi F1 U. yinanensis sp. nov. iX
—XARHNBEHS THRET BEIBE MR AR T,

ACEEETM LR WIR R ERETR, AERERBFEEE RN &5
FREBER I A WRTFARERR Z—o EEHHBH SITE SHLEQRLR
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SRMEBHAFA TR, BELREBERFHX XERXMFTEE RN R D HE, ER
SCHRL BT B EF RSE TH R A R E8/E R SOPHRABREHBE, BA
BHIE R, ZRURAEE, ERUBITEIXR, EEFBRL RS B HER ¥R

AR DB M R AER A ERAREE S TR, E i R &
(1992 £ 7 A 30 BED

2 % X W
BHEES, 1987 PEBHUEBMFE\E: RAH. BEHERL LR,

Depéret, Ch., 1890: Les animaux Pliocenes du Roussillon. Mém. Soc. Céol. Franmce, Paléonz, Paris, 3, 1-—88.
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ON A NEW SPECIES OF PLIOCENE URSUS (CARNIVORA:
URSIDAE) FROM YINAN, SHANDONG PROVINCE

Li Yizheng

(Instituze of Vericbrare Palcontology and Palecoamrhropology, Academia Sinica)

Key words Yinan, Shandong; Pliocene; Ursus

Summary

The present paper deal; with a new species of Pliocene Ursus, on the basis of one skull
with two associated mandibles and a single right ml”. The new. materials, excavated
from the reddish brown breccia of a cave deposit in Yinan, Shandong, with 2 maximum thick-
nes; of 4.2m, turn out to represent the first reliable record of middle Pliocene Ursus ever
found in China.

’ Family Ursidae Gray, 1825
Genus Ursus Linnaeus, 1758
Ursus (Protarctos) yinanensis sp. nov.
(PL. 1, II; figs. 1—3)

Holotype IVPP: V10320, a skull, late ally compressed, containing C and P4-M2 of
both sides; left part of occipital region and tympanic bulla lacking; the middle part of zygo-
matic arches damaged. Left mandible with ¢-m . Right mandible with p2-m3, ml and lower
canine damaged, angular proces; broken.

Type locality Western Hills of Shuangquan, Yinan, Shandong.

Referred specimen V10321, a single right ml, paraconid lost.

Derivation nominis After the name of Yinan County.

Horizon Reddish brown breccia. i

Geological Age Probably middle pliocene, equivalent to MNI6a.

Diagnosis Ursus of small size, with short snout. Tympanic bulla flat. The angle of
anterior border of symphasis and horizontal axi of ramus is more than 45°. The antero-poste-
rior diameter of canine is much larger than the transverse one. Premolars complete. Carnassiat
blades reduced. Proportionately short P4 relative to M1 and M2. MI lacks parastyle and meta-
style. The talon of M2 enlarged, nearly half of the tooth length, with moderately developed
wrinkles on the mastication surface. The trigonid of ml i1; low, consisting of protoconid on
labial side of the tooth, single undivided metaconid, and cone-like paraconid. m2 and m3 are
relatively short.

Description

SKULL: The animal is in adult state since it shows partially fused sutures and developed
sagittal crest on the skull, with moderately worn teeth.

1) Majuscule letters for upper testh, minuscule for lower teeth.
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The skull is small- sized and elongate, with a short and narrow snout. The entire length
of the skull is approximately 280mm. The length of nasal is 62 mm. The frontal crests are
clear and join backward forming a strong sagittal crest. The joint point exceeds the superior
lip of mandibular fossa. _ .

The zygomatic arch span is much longer than the length from P1-M2. The infraorbital
foramen is situated above the paracone of M. The anterior rim of the implantation of the
zygomatic arch is situated at the paracone of MI, posterior rim, at the midpoint of M2.

On the ventral surface of the skull, a pair of incisive foramina are present at the inner
side of canines; two palatine foramina on each side, all behind the maxilla-palatine suture,
larger one in front. The breadth of palatine is 36mm, the hinder end of which is about 10mm
from M2. There is a shallow depression in the center of palatine. The maxilla-palatine suture
starts a* the level of paracone of P4, ends at the hinder border of MI. Pterygoid reaches the
front edge of the bulla, the length of alisphenoid canal is 13mm. Its posterior foramen is op-
posite the mandibular fossa. In the squamosal behind the postglenoid process, there is a post-
glenoid foramen, which is not on contact with the bulla, and far from the external auditory
meatus. The tympanic bulla i; flat and anterior-posteriorly extended. Its longitudinal axis is
parallel to that of the skull. The well diicernible external auditory meatus is long, nearly per-
pendicular to the bulla and directly lying in front of moderately developed mastoid process.
Stylomastoid foramen, divided in two parts by a crest on the mastoid process is situated, in
the depression formed by the paroccipital process, mastoid process and posterior border of
the bulla.

UPPER TEETH: Upper canine very trenchant, with the anteroposterior diameter of the
crown considerably larger than the transverse one. There are two ridges running from the top
of the crown to the base, the antero-inner one and posterior one. An attrition plane is pre-
sent through biting with lower canine at the antero-inner side near the base of the crown.

P1-P3 are indicated by alveoli, crowded and single-rooted.

P4 of triangular form, consisting of three main cusps, of which the paracone is the hea-
viest and highest, occupying nearly 2/3 of the tooth’s length. The posterior ridge of paracone
is sharper but shorter than the anterior one and stretches directly to the top of the metastyle.
The metastyle is moderately worn to the low level, inwardly flat-sided and outwardly curved.
The paracone and metastyle form the less developed carnassial blades (versus shear-like in
early Ursus representatives). The protocone is the smallest, opposite the shallow carnassial
notch. The whole tooth is surrounded by the cingulum.

M1 rectangular-shaped, anterior edge concave and posterior one convex somewhat, basi-
cally flat borders both of inner and external, with a slight constriction medianly. The paraco-
ne and metacone are cone-like and occupy nearly 1/2 of the tooth’s breadth, both bearing mar-
ked anterior and posterior ridges. No trace of parastyle and metastyle is present. The proto-
cone and hypocone are deeply worn to form a merged groove (as commonly seen in the black
bears of today). The cingulum is developed labially, lingually and anteriorly. In between
hypocone and the posterior ridge, directed postero-externally, of the metacone, lies a back-
ward-widening slope.

M2 much wider anteriorly than posteriorly, inner border tending flat. Paracone and me-
tacone remain the same as in MI but much lower. Protocone is of elongate wedge-like form,
even lower than outer cusps, and hypocone is barely discernible. Labial cingulum is much li-

ght, ending before the talon; lingual cingulum is well-developed and stopped by the talon and
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vanishing as far forward to the anterior border of the tooth. Talon occupies 1/2 of the length
of the tooth, and constricts sharply backwards, the occlusal surface being moderately corru-
gated, enclosed by a circular crest instead of accessory tubercles.

MANDIBLE; The entire length is 180 mm (at the condyle). The depth of horizontal
ramus is slightly larger anteriorly than posteriorly, 38 mm at p3, with a flat inferior border.
The symphasis is long, extending to below the p2. It is interesting to note that the construc-
tion of symphasis and lower canine, correlated with the development of the ramus, might su-
ggest the adaptation of the animal to the mode of preying. In primitive bear, as in U. rusci-
nensis, the anterior border of symphasis strerches almost vertically downward, immediately
reaching the inferior border of the ramus, corresponding to the short snout, persistent depth
of the ramus, robust canine of flat form, directed strongly posterodorsally, and anterior-pos-
terior extended diameter of the canine. In progressive forms, with the lengthened snout (ex-
clusive of Helarczos) and reduced-tending premolars, the anterior border of symphasis extends
inferoposteriorly in a low angle with the long axis of ramus, with canine directed dorsally.
As for the present materials, tht angle of anterior border of symphasis and horizontal axis of
ramus is more than 45°. The coronoid process is wide, not much constricted as in recent bears.
The condylar process lies at the same level with the tooth row. The angular process is marke-
dly developed. The masseteric fossa is deep, on which many pits are present, marking the
strong attachment of the masseter. There is a digastric process in the right mandible, which is
not evident as shown in left one., The mandibular foramen is large and rounded. On the ex-
ternal surface of ramus, two mental foramina are present below p3 and ml respectively.

LOWER TEETH: Lower canine trenchant and sharp, bearing two ridges, of anterior-
inner side and posterior side, the former more marked, at the base of which developed a
backwards-extending cingulum. An attrition facet at the postero-external side.

pl-p3 small-sized, single-rooted, and low-crowned, with diastema in between. pl in con-
tact with canine.

p4 laterally flat, bearing one main cusp. Its posterior ridge is markedly developed than
the anterior one. Cingulum surrounds the whole tooth -and forms a cingulum cusplet at the po-
sterior end of p4. An incipient cusplet is discernible at the lingual cingulum from which pro-
jects two short weak ridges.

ml of torpedo-like, talonid swollen slightly. Trigonid is not much higher than talonid,
and both are separated by a wide U-formed valley, at the bottom of which, two weak parallel
ridges are discernible running from metaconid to endoconid and from protoconid to hypoco-
nid respectively. The paraconid lies in front of the tooth, low and cone-like, and forms the
rudimentary blades together with the anterior crest of the protoconid. A facet could be seen at
the outer wall of this reduced shear. The protoconid is the heaviest, the cusp being situated at
the labial side of the tooth. Its anterior ridge extends to the base of paraconid, posterior one di-
rected postero-inwardly to the base of the metaconid. The metaconid is smaller and lower
than paraconid, yet can be seen from labial side. There is no accessory cusplet between meta-
conid and paraconid, thus the trigonid is open to the lingual side. The two cusps of talonid
situated toward the posterior border of the tooth. The hypoconid is heavier than endoconid,
but worn t0 a lower level than the former. No accessory tubercles are present on the occlusal
surface of talonid except for a weak enclosed enamel ridge at the end of the tooth. The cin-
gulum is only developed at the outer wall of talonid.

m2 of rectangular form. All cusps lies on the inner and outer border of the tooth. Pro-
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toconid is low and opposite metaconid, two being linked by a cross crest. Paraconid is an-
terior to the metaconid and an incipient cusplet is developed posterior to metaconid. Hypoco-
nid is the heaviest cusp in talonid, posterior to which lies a discernible -tubercle. Endoconid is
divided into two subequal cusplets.

m3 short and half-rounded. The tooth bears no evident cusp except for a weak antero-
external one. An enamel ridge encloses the occlusal surface, on which several ridge-like rugo-
sities are present. The tooth is situated in base of ascending ramus, the crown being set at an
angle to m2, and could be seen from labial side.

Comparison

The genus Ursus is easily distinguished frem other Ursidae members in the following cha-
racters: 1) relatively small premolars tending reduced, P2, P3 and p2, p3 single-rooted; 2) P4
double-rooted, with a small protocone at the inner side, opposite the carnassial notch; 3) the
antero-internal angle of M1 is sharp, almost 90°, labial cingulum weak; 4) the trigonid of
ml is low, carnassial blades reduced, presence of wide valley between talonid and trigonid.

Yinan specimen resembles Ursus in all these characters. On the other hand, It shows many
features of its own, in its smaller size, flat canine, complete premolars, ml bearing mno acces-
sory cusplet anterior to metaconid, simplified structure of cusps developmen and rudimen-
tary wrinkles on occlusive surface of the molars, and less developed cingulum. The known
species of Ursus which resemble Yinan-specimen are: U. boeckhi; U. ruscinensis; U, minimus
from Europe, and Ursus sp. (Teilhard de Chardin, 1940), the only reliable fossil Ursus of
Pliocene hitherto known in China.

1. Comparison with U. boeckhi

The species was first described by Schlosser(1899) on the basis of several lower teeth from
Baroth-K&épecz, Hungary. Frick (1926) for the first time mentioned that there exists a premas-
seteric fossa on the lower jaw of the holotype of U. boeckhi from Baroth. Furthermore Maier
von Mayerfels (1929) assigned a left maxilla bearing I1-M2 to U. boeckhi, also from the stated
type locality. Unfortunately he didn’t give any detailed description and measurements except
for a magnified plate. The only description on the upper teeth is from Thenius in 1947. If all
these materials belong to the same species, then it has the following features in common with
“Yinan specimen: 1.) small-sized; 2)‘flat canine; 3) complete premolars; '4) trigonid and talo-
nid of ml separated by a wide valley with undivided metaconid; 5) mastication surface of
the molars not so enlarged as that reached in recent bears; 6) proportionately short m2 and m3
relative to m! with no complicated rugosities and tubercles on the mastication surface.

However, Yinan specimen differs from U. boeckhi remarkably in having a smaller P4 re-
lative to the Ml and M2, more rectangular shape of MI, with less developed lingual cingu-
Ifum on Ml and M2 than those of U. boeckh:. For the mandible, Yinan specimen lacks pre-
masseteric fossa, which is, mentioned by Frick (1926), present in U. boeckki. Also in the lat-
ter, the trigonid of ml is higher and longer than its talonid, crest-like paraconid and sharp an-
terior crest of the medianly-situated protoconid form the prominent carnassial blades, and the
two cusps of talonid are situated far from the posterior border of the tooth.

Apart from the material from type locality of U. boeckki, the fossil remains of Ursus
from certain localities of Furope have been referred to the species, inclusive of the assignment
©f U. wenzensis Stach, 1953 (MNI15) from Wez¢, Poland, by Viret (1954) and Thenius(1958),
and Helarctos arvernensis pyrenaicus Deperet, 1892 (MNI15) from Roussillon, France, which
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later proved by Thenius (1947) to be fully equiralent to U. boeckhi. These referred materials.
though varying in size and morphology to some degree from the Baroth’s materials, are stable in
their main characters, and are well distinguish d from Yinan specimen.

2. Comparison with U. ruscinensis

U. ruscinensis, erected by Depéret (1890) on a single mandible with dentition, is only
known in type locality of Roussillon, from the samé level with “Helarcios arvernensis pyre-
natnus.” It is strikingly large and contains an extraordinaily robust ramus, with more or less
straight inferior border directly running poste iorly to the strong angular process. The ante-
rior border of symphasis is, from labial view, nearly vertical. The canine is very strong. More
distinct characteristic of this bear is its peculiar development of lower carnassial, which rea-
ches the most simplified structure in Ursus. The trigonid is proportionately large and high,
protocone occupying the major part of trigonid and situated medianly on the tooth; paraconid
sharp and trenchant; metaconid is small and couldn’t be seen from labial side. The trigonid
and talonid of ml are separated by a V-formed notch (versus U-formed valley in other ursi-
ds). Talonid consists of two cusps close to the base of trigonid. No sign of any cusplets can
be seen. m2 shows omnivorous structure, but still remains high-crowned and the main cusps are
prominent. All these features distinguish U. ruscinensis from Yinan specimen and other ursi-
ds. It seems that the animal more represent 4 carnivora-like form than a omnivorous one.

3. Comparison with U. minimus (=U. arvernensis)

The species are well studied, based on aburfant materialks mostly from Perrier, France.
The Chinese material, briefly reported by Teilhard de Chardin (1940) as Ursus sp. on a lower
jaw with dentition from Yushe, Shanxi Province, is similar in size and morphology to Perrier
materials. Appearing first in early villafranchian, the species represents a morphologically
progressive form of Ursus as compared to Yinan specimen, in its larger size, divided metaco-
nid on ml, enlarged molars with more complicated rugosities on the mastication surface.

In a word, it is shown that Yinan specimen is distinct from any known species of Ursus.
For it we erect a new one, Ursus yinanensis. The geologi-,cval age of the new species may be ju-
dged in view of its evolutiénary stage, which indicates a structurally transitional form between
U. boeckhi and U. minimus. U. boeckhi may have occured early in MNI4 and no later than
MNI15 of European Chronology. U. minimus is correlated with MNI16b, equivalent to Ursus
sp. (3 Ma.) from Mazegou lacal fauna of Yushean age in China according to sino-American
joint research on Yushe basin. Thus Ursus yinanensis sp. nov. may represent middle pliocene
age, probably equivalent. to MN16a.

Phylogeny of early ursid

The well-known Roussillon bears were previously classified as one species under the genus
Ursus, either to U. arvernensis by Depéret, or to U. etruscus by Ristori (1897) and Schlosser
(1899), or finally to U. ruscinensis by Reichenau (1906), Mottl (1934), Kretzoi (1938), and
Heller (1939). No one noted the direct relationship between U. boeckk: and Roussillon bears
prior to 1947, Thenius (1947) restudied these materials and reached the conclusion that Rou-
ssillon bears represent two distinct species, rather than showing individual variation of the
same species. U. ruscinensis should be retained for the large bear, and small one is in fully
agreement with U. boeckhi. Viret (1954) noticed that the considerable difference of Roussil-
lon bears exceeded the normal individual variation of the same kind. He qualifiedly regarded

Roussillon bears as being one species of U. ruscinensis, which has Nomenclatura Prioritas to
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U. boeckli and U. wenzensis. Erdbrink (1953), while agreeing with Thenius on the presence of
U. ruscinensis, argued that the small Roussillon bear should be placed in U. minimus on ac-
count of certain characters. He also considered U. boeckhi as a common ancestor of the Rous-
sillon bears by reason of 1) perhaps the older age of U. boeckhi, and 2) the features of both
Roussillon bears coexistent in U. boeckhi. It seems to the present author that U. minimus is
morphologically progressive as compared to small Roussillon bear in its larger size, divided me-
taconid of ml ip particular, enlarged molars and more complicated rugosities on the mastica~
tion surface. In the case of large bear, U. ruscimensis, as Depéret correctly remarked, the teeth
and mandible are constructed more after type of high Carnivora than any described species
of Ursus. The vast difference between U. ruscinensis and U. boeckhi precludes the possibility
of the derivation of U. ruscinensis from U. boeckhi. On the contrary, U. boeckhi is more si-
milar to the typical true bear, thus intimating its derivation from a different ancestry. It is
probable that U. ruscinensis and U. boeckki may represent two evolutionary lineages, the for-
mer has close affinity with U. efruscus, and the latter is directly ancestral to U. yimanensis sp.
nov. which distributéd throughout Eurasian from early to middle Pliocene.
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- PR RE(F R )L T The skull of Ursus yinanensis sp. nov., _{Eﬁbﬂolotype V 10320, %X3/5
1.4 M2 lateral view; 2. f8 ventral view
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FEke (Ffh) . AF & Left and right mandible of Ursus yinanensis sp. nov.y 1IE# Holotype V
10320, %X2/3

1. F&BEM left mandible, labial view;

2.4 TF4&i right mandible a. EE# lingual view b. 4;&@?&1 occlusal view
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