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1993 £ 7 A VERTEBRATA ParLAsiaTica figs. 1—9, pl. 1-11

K B&IEAE . B R AT
FHMAE LB

X 7 K

(P EM 2R Y 58 AR

X@E R BEAE lEESHEL

A F B E
A KBRS E SR T (B8 MET T, KB SH RN SRR T8
KR R 87— KB (Ailuropodidae), ZEXBRMIFD R/, SIS ENERSE—
Mo REFEHIEARIE, R BRI PR ER RBX MNTLRIE AR
LR T RIS Al R I, BRI, SR R R o

I s [8l B

REMEREN—MEREANIY, BE/LTEINNRE SRR ERE TIEEH,

FREUEM 0. B O B S S S(M)11HE £, 1990) MM W#EM A E , KERIEH
2B REME B T/t LrPr , ZEE#5C Pere David(1864) ALK, H#EZ
EEBRA G L EWEOEE, RAVBREPENSIEYR AR, 1869 4 3 H, David £/ ]i|
BRP(SENBE)RB IR KRR, MHEN—MFRIN B B 88 (black and white
bear), FLL Ursus melanolencus) ML RF, 1870 F£, BE BRI REWIH Milne-
Edwards B35, AN BARZRRINE S/ BB LRSS —M, LKL —FE diluropoda,
FAITIEXN 4. melanoleuca, —YEEN)F 5% T X B X P FP AR , 185 R BLEY/ N BRIEFR
%5 Small panda (Ailurus fulgens),i David #RPEBHREFRA giant panda (Ailuro-
poda melanoleuca),

Ailuropoda melenolenca HWHHING, X T ENDLBAUEAHLEEIL. HHARRE
ZHUTILAH A )

KRB REERERE (Procyonidae), EFIERH KRB BB E E Mivart(1885),
MAREMRE VR B#. T (P, RRSLERHRE, AR SHBR TSR
BN, BEXFW AR ELRERE Lankester (1901), Lydekker (1901), Woodward
(1915), Simpson(1945) %,

KEEM B AER (Ursidae), FX—B LI 2EE BHE Gervais (1870), Winge(1895),
Bardenfleth(1914), Matthew (1923), Davis (1964), FIiECA(1987)%, ik
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FEMRABEEFH. OB BB ERORE, HBRAS S, EHitRE AR pmNE, u

LEEARERXTRES,

R EK—F (Ailuropodidae), 1921 £, Pocock FEIFRLERER AL KIALHT,
NG R BRSSO MBERRRL R I 3K, ZB3r—KERMHL (Ailuropodidae), REFEHR &
(1962), HK¥E(1974) KA P (1991 EMRIE X B FTIEE RBE T XMW Ao

b, BFE—EBR, FlaiB kBN GRR P —IR (Ailuropodinae) H¥ARE
BE/NRRIEFH R —R (Ailuridae) SRR RAEIN S/ NEMIBAGRBRIF B — W B (AL
lurinae) %%, HRKEBPWAISS RMAL, KIE(974)ERT RIS RO RIIRTT” —
XHETRART . AXARER,

WK, FEE KRR AR IR RSURAO T K, KEREEG R R P —
ALK A Ailuropodidae EHEMRME W ZEFTER, HE, HTREBMNVERES,
WEIT A% FENARR R A ERITEHT ERANT I, FrRRMOIRI A 1000 & 5
CREBRECHRE IR, 1990) A& EE REHEA T EHRED KL A
#H IR, B AT F R TR AL DL X B R EZE HE AL B R Yo

L MR RE S AR

AT FRIM B B KRR 25D, B FERE R /N BRI %

1. Ailuropoda melanolenca (David, 1869): MEAMBETH B (X B K
581,1304, E B EBe 2 ¥ I ORI 4R A, db 5 B A T R EDL R B PR 2 DU B
FHUH LRy REBMSE R, JHERRERR, MEil T ERSHE SRk L
o

1 Ailuropoda melanoleuca baconi 85°
2 Ailuropoda melanoleuca 70°
3 Ursus thibetanus m

B REERMERREBAE XKD EEE B RER

Fig. 1 Morphological comparison of Adiluropoda melanoleuca baconi,
A. melanoleuca and Ursus thibetanus, showing the change on sagittal
section of cranium
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2.-A. m. baconi (Woodward, 1915): M EME. FTaHEETth (WIAHFE 1.2
S, H V5037,V5038,V5041, JUARENIL, TLPE, #IALEFH, B, BREG IS A £, Z#
FIEEH),

3. A. microta Pei, 1962: #KlH FAUE (CVIL8 V5097, BRFEHEE S /KA O, 1%
HRBLENBEMED, TEF(V1992,V1993, VIO K F (PNIRR i, #bELG, ¥
BRI, M EAT S,

4. Ailurarctos lufengensis Qiu et Qi, 1989: #MBlEFHEF (V6892, 1—9),

5. Ailurarctos yuanmoensis Zong, 1991: ¥R A FAERT U (ZFEITE /N,
FEE EM AR RB R ),

6. Ursus thibetanus Cuvier,1823:
MEERE, TABRT G (RITRE
HIPRA 52,V1099, FILRES, HOTE
S B ITHRD,

7. Aslurus fulgens Cuvier, 1825:
MOBA U R AR CRATBCEAOIR A
584), '

8. Agriotherium sp.: MEH T
BRF AL 1 #8),

9. Ursavus sp.: ¥ EF 5 (=5
FERLE),

LUFBE B w1 h K b B S i R 35 4
HHIE, 43 31T UM R,

1. 8

(1) KRB E RS, 0. B
e, HESHAEBEWALN 70 B :
EFVI304); BRTM (FE18)4 —

60—65 5 ; HER (V1099.52) BT EM _ 1 Ailuropoda melanoleuca baconi
K, HRER, EEE8EH A8 2 A meilanoleuca
& 77 E( l)o 3 Ursus thibetenus

(2) REEES L8R, T4
: SRBEESHARLEREE, TWH
%’%WEMWEEO BERIEME, 3 Egz. zkﬁﬁiﬁiiologfﬁl ?:)m;iﬁrison ;J;EAiluro]?o;/t
e (1304) 05T MBS T0 5 5238 K, melonolenco baconi,
&ﬂzﬁ’(ﬁ% 1 _c%) 62 %*o @i—ﬁlﬁ A, melanoleuca 'wuh Ursus thibetanus, showing the,
. change of cranial length and zygomata breadth,
ﬁ 200—216 %*’ Eﬁﬂzﬂ (ﬁ%‘ 1.2 dorsal view
5) 245—250 Bk, SRERMKMKRE
Y HRAR (52, V1099), S5 RA 140—150 2k (& 2), ‘ .
BT AR S SE RS, BROMR AN ERR, HaEm(1304), BRTMTE

L 25)RUNRGL T P—M, 551K Bl f1 60—65 B, i RRME GLIRARA) B/, B TP
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%—M B4, 5P KA R 35 B, BRRGSDE N, LT M—M?, 5EF1HKE5% fi/h
F 20 B,

(3) B ERRRE R XML, KEHESME K. BAEERINEHE F
IR , & RIS B I RN R SO 3, BT S S T, 110 S 3 2 A TR 2
BrE, S\ 110—120 20k, 9 B A0S R BF 48—55 Bk (LA, 1986), AHEHY
B AR B 12 )RR a L LA R A, SR AR(52) TR/ 226 T R TERREY 1/3,

(4) REEREALIRIE, FLAER(1304,581) %3 EAFILBE&H 40—45 25K,
FLETA(T 8 1,2 B) 4550 BkKo ABEM T HURBERY T BREER, B MMMz
RSN, B2 BB R—E R E T S o B KA S, MR AR, &
FRAE M G4k, BLAERIEESIIC 125—137 Bk, & AR 46% (L REhWE , 1986),
RWA(TR 1 5,V5038, 4% B4 ) IR 135—144 X, & LM 50%, BAe(52) i
B4 104 BEK, 5 AT 38 %o

KB A A (1304 B2 4
BIET M2 BRSO R (B 1
B)WERESEN, £ M e
B, B (V1099) BHE, KYE
M2 2 J5 30 ZE,

(5) KEHERE H 4 &
CEIE), I 2—5 8K, 5 2—3
KB AR (1304) AR 7 15—20
_dem 2ok, BETM(TE 1 2)20—25
1 Ailuropoda meisnclencd BAeX e b mE ¢ = EK, MUEEEETIERZ, T,

2 A melanoleuca

3 ursus thibetanus da chele mEmA HRRUGSEIREGE, DR
B3 KRR R AR T A e e (T8 1 5)8H SRR (L

Fig.3 Comparison of diluropoda melanoleuca baconi, 5El, RAOETWE B 4, 3L & Fh
e o o s e oo, (1309 WIS KL%
AR o
(6) REEMILEECPHE, BB =AK, ENFE)RK, THMALN 95 &, AT
WMERTERBE R, REFHINEE EE MR SRS, XMEX, HEHHE
RRXBAR, MAT LH TR EME(E 3),
2. THE '
(1) KW TEHEERK, B MEEHNE, BRT&FEE,IEM P THE 2—
4 DML, B REM—BE 240, HENT P, T, GEMT P BT T 5, NNpEILEE
AR
MR, FEURRNE, TARRIRATZERE, 2R=ZA%, BEA (M; BRBERY
MOTE 15) 110 2K, B AR (1304)9528%, BAR(V1099)4 50 2K (H 4),
REE T AR SRR, BAEMELNEEREN 1/2, BREMRTREM, b
MR, HHREESMEERKNLLAITBER/ N,
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1 HBEMNEBSLR(EA: 2H)

Table 1 Measurements and comparison of the eranjum in Ailuropoda,
Ailurarctos and Ursus (in mm)

% Ailurarctos Ailuropoda Ursus
* 4. yuan- A. microta A. m. baconi A. melanoleuca U. thibetanus
PN %‘%’%‘1‘% CcVv918 FHE12,28 1304,581 52, V 1099
k= i — -— 220—250 200—215 140—150
B i Pr—M? Pr—M! PA—M! Pt—M* Mi—M?
EWArE .
m = - — Bk £i& REE
EREEE — — 20—25 15—20 <5
B @ — — LA ERIAE | PLAXRRM TR RARA LA
RRERKE '
(HHETAE — — 18 10 5
BE)
j‘?ﬁii — — 260 154 234
[Tt i
ﬁiizi — — 231 135 132
Bi

TR AN RERRGAA: 2ZA):

ma FTHBRAEBKE KAEWEsNE
A. microta (V. 1992) 48.0 P, A
A. m. baconi (FE1%) 81.0 P, IF%
A. melanoleuca (1304) 64.0 P, F&
Ursus thibetanus (52) 45.0 P, ®ir%k

X692, EERWHTE 1 ) THARTHP,—M,) B/ N BB Bl Fi(1304)
ERB /N T E R ARSI F 2 (&R Do

(2) EFXERTF M, MU, 35 FORRE AR, XEAEETHRIH—BE
B, BRETHET M, 5%, 5T k254,

THLARBARE, KBEEEFTAN. SMUERILER, REGRREE, N

RSB AR IR, BB /Do

T BRI S K, 25— ﬁsma@m@ﬁ:,z~mﬁmmkﬁazﬁa§%ﬁmo B FR(1304)
BRSO AR 74% K, BER AT 1.2 5) 70—80 2K, /NFRUK T 50 2K, B8 (52)
{7 30—40 ZHK(E 2)o

3. %5

(1) REEHITHATEAR — R R E Bl b T THHES S 55, 5 51 o f s
mE R, B 1HER, 5SS IHES,

(2) REEMRIEINSE, AR EA B, G0N 4 MU LRREIS,
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CVI18 ek P, PR/, Bl ;P 5 PP @AIHES, B o P, /N, B iR 5P, 5 Ps 7K
#resl, BT B, Wik,
R R EROERBER: 1)

ﬁﬁamisz( P{—Wh),%mm,aﬁ

PR 2) ERTEI RS RE s s s, N
BEREE; TRUFIWIEM R, SMeEBEE,

PIEEZY; 3);;,%1:%%, pL :7@*3

AR CRTB 2R BT SR AB BT R , BB 2R
RE;OPT HWEE—/DEIATA Lo

b AR TE IS R KRN
BRUAMAEMNBERER, 2
ERAFEELREZER, R PE
MIESRT A RB N, BT R AR dn/ N

| —— o TR R
e s et SRR MIRURT LB R B,
3 Eﬂ thibo—t;:us ﬁfﬁ";ﬁ, P> %HU Pﬁﬁéfﬂﬁu ljﬂ 9& (@

5o

B4 KREMENRETHFEEALBTRER BN
Fig.4 Morphological comparison of Ailuropeds and (3) j:ggz—&miﬂﬁ( > Egeﬁ

Ursus, Showing the of symphysis length and space

breadth of mandibular body, ventral view ﬁﬁﬂﬁj%ﬂuﬁﬁé%ﬁrﬁ’}ﬂ?ﬁﬁ ﬁﬁ%ﬁm
BEREENIIRER R, m L3 (P)AINRBREE, FRMEERER, G, XHRERN

F2z THRUBSHER(RA: ZXK)

Table 2 Measurements and comparison of the mandible in Ailuropoda

and Ursus (in mm)

R Ailuropoda’ Ursus
A. microta A. m. baconi A. melanoleuca U. thibetanus
_ HFE 15, V5038

R e V199219943 3750450 <037 1304, 581 52, V1699
M, B&EE 19.0—-23.0 28.0—32.0 25.0—27.0 15.0—20.0
M, B&T&&ES 23.0—28.0 47.0—57.0 43.0—27.0 31.0—35.0
THIEREAE (M) 55.0—60.0 80.0—110 80.0—90.0 <50
REMKE 47.0 81.0 64.0 45,0
T&&k P—M, BNEEE " 5 RE Lii
TEX BEEE >50 75.0—80.0 76.0—80.0 30.0—40.0

1) diluropoda V FSRAMBRFENFENER SHEDY SHALRETE 18 5,

DA 5t AR S, BT S MY R T TE A 00 5 T U B
SRRy _E BRI, AR, M 5B RE S,
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2cm

K5 RTEEESHBRER, UM
1. B8 (Ursus thibetanus) 2. BafE 3 (Ailurarcros
lufengensis) 3. K B3 /N (diluropoda microra)
4. BRI A RE (4. melanoleuca)

Fig. 5 Morphological comparison of Ursus rhibe-
tanus, Ailurarcios lufengensis, Ailuropoda microta
and A. melanoleuca, showing the evolutionary trends

of this family on the premolars, lateral view

(4) AEEE, LAGEEN 24 THEKE
B34, KEBMSHEBMEEMELL, Xl
B DAREM BESRATRE; 2)ATR

RRRES, HRERIE, RREMRZ

6 HEAkRBIRERE, R
1.2 88 (Ursus thiberanus) 2. Y3ERY (Ailurarctos

“lufengensis) 3. KEEH/INFh (Ailuropoda microta)

4,9 ATl (A. melanolenca)
Fig. 6 Morphological comparison of Ursus thie
betanus, Atlurarcios lufengensis, Ailurovoda mi.
crota and A.melanoleuca, showing the evolutio-
nary trends of this family on the molars, late-

ral view

BRRREGRZAEE—VATERRE; 3DHN LW X TR AB " ;4) M? §iRLE
REK, B, BRI EMARS, WG R A, ES A 4T RNk,

bR R MUSE BN TR EE s AUTRMG REET s H AW, SLE SR, M/ UH 2R
RAPEAN; M* R REFHEE, S5 R/, BR B 0 8 B, H R T R g/ N AL, TR 1S

BHEIRE

RSB T A7 A MR BT E M, VaRsSE, TR, F i raish MA@

MR, TR T AT REMEBMRII,

JGE M, TRRASH TERER, ZHETHIR
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Table 3 Measurements and comparison of the P* of Ailuropodidae and Ursidae

242 30if =
) EHAES i EN BTR S M Rk B A
Booo% ‘
X Ailuropoda melanoleuca ik Bk YR
?é A. m. baconi W ER Kik L2178
*) A. microta kiA Kk L2157
Ailurarctos lufengensis BWRIK REE Yk
- Agriotherium sp. 7 T “zynt”
3& Ursus thibetanus £ x “zyppr
Ursavus sp. x x “ziph»

Foo B M, 0 P65 B BRI AR P %, LI T U T R R 805 B M 18 5 R B PO Ak g R
BEE RS LS, BE Mo/, WBERARRN, 2= HHRMEE; BENE M T
FEE (& 6),

(5) KEEMABINF S 82 RE , tn EWFICES), KRR MNEBRE S A P
i M 4R, SRS DRI R S IBF B H 5 BRI MY, P! T I =R BT FUE I A
H (R ¥E,1974)0 B R IERBILEA AR50, I — ANk BB A o O B2 A 0 % B35 ok
BEE, RRRF SRR —B, A

(6) ILAE S 3 F Wk BRI A & 1 , S %k B M 28 8 26 T R RTR45 MO AT T WP o A
FREASE RS ER, REER D LR R,

FAE T SARRISAI KB R0 1 AU, A 11 AVER LD AU ;8828 1 A, {3 0L 1 )
II1 #4 ' .
BHAE T2 JARENY 5.37—5.63 BK; ABRAE/NAD 4.30—4.70 K ELR R 4.31—
4.74 BOK B EFT 4.10—4.20 BCK, SEABBEREFIAE BB 3.61—4.40 fU0K,

F4 BihNESEERRA: ZXK)
Table 4 Measurement and compar'ison of the cheek teeth in Ailuropoda,

Ailurarctos and Ursus (in mm)

\ Ailurarctos Ailuropoda Ursus
\\\\ A. yuanmoensis | A. microta |A. m. baconi |A.melanoleuca] U. thibetanus
™ =L 4. lu. Cv91s FE15

BIE TN fﬁﬁf; V6892 V1992 visla 581,1034 V1099, 52
i =1esgragid AR B xR iR HECRER PO
MIBGRRAREER |[BHLNERANA| BHRARE| i BRERE WJEMRER EFHE
HAKELS KATFHE BATEK: BATE BERTE EATHE
BiE W s rEE REE b, 2% & rRE
EFALERTap BHOHNE VAN | BWEBEK | BTWEEX |- REF
P* ETRRIAESS T it 1A 1% 1% i
P piREER 5.37—5.63 4.30—4.70 4.31—4.74 4,10—4.20 3.61—4.40
P ATRTAR SR 28—36 35—42 42—55 55—65 —
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FAREATES: 7 2400 SPTHOKRA, IR RBIERAL KLU0 28—36 /5 RERF/INFE 35—
42/ L ERIEFREY 42—55 S5 FAEFR 55—65 P

AN, BATHE SEM ST UERNF R (M B PY) S5 E 2 [ 8BRS, B
BR AR B BE AR AR T 2% 5 /N B B2 R AR O S5 s BB B (B iR Do

= | BLAE S Pk 2

BEEX ERMENSESUERL KRR DIEN, KEREEEMEN PR
5XE EEAEIE  NESEREMNIE X Ro BiL, KEBMEKR DR, KB&
D3 T $a R 3 B B BB A s O X B (L 2 e X TLANBY BEAUHEAE 24

1.34°% #1 (Original stage): i 200 thifith 2 F it (Late Miocene—Pliocene),

KEBIRR RSN BT I, XERA=ERERIT dilurarcios (5
%1989 EXZHIREFFHFZELING LI EZ I Indarcios, Agirotherium, Ursa-

1o 120

80 100
X, 177
'~ ., 4
e,

o
~P‘NN' -t
e W0

as /

435

Bl s
/ 7
ziwe °FK %
y

20
® A.melanoleucs O A-m-bacons/ & A microts @ A/lurarctos

BT KEEEMES fRERE
Fig. 7 The geographic distribution of Ailuropoda and Ailurarctos
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vus, Arctotherium, Agriarctos, Hemicyon F5KBRIME HENRERR, BRHFRMEK
TEARMAL AMER. '

Adilurarctos BT EZMBRERAT K, U <BETGERE T —HE B S0 EA
FORTER,1991), XA ZBRAREMRT HNIERE. dilurarcros Z KRN EEE
TR SRS, 198)RAFERN, HENZ 2 EWMEKEES T KEBHN“A
B, MBI RRE, SWAHEDORTALGEE P, HERZ R ENE= X a T
P—M (BREZEMT MM, KERHEALT P—M'), (A 8) FHMBILELE,

B8 REMENMERAESERMER »—M SRTARURER, UK

V.. (Ursus thibetanus) 2. 55885% (Ailyrarcros yuanmoensis) 3. KRB
(Ailuropoda melanolenca) 3.5y (Panthers pardus)

Fig. 8 Comparison of Ursus thibetanus, Ailurarctos yuanmoensis, Aiouro-
poda melanoleuce and Panthera pardus,showing the positional change of

the base of zygomata arc on the cranium, lateral view

B2, MR BB S Ik AO45 0 AR R I S B R U AE R (IB I 6O, PPt B R /N T
KB, WL 45 1T 0% o R UL R, R BRI B B I BT 5 B T R B 1k, B AL
BRI, SRS I E—NER, BTN EY R HRORN KRR, HEERP KR
gl (1987) W RREMIEMPESTNE, BR T ZRIMEFERS TREEESE
B FI R OS5 DD AIBLAE, AT LART B B T & B, T B Mo X AR BRI BEML” , I
B TR S KRBT E R R
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BHEl, RE Ailurarcros Bk B R SRBBYEFEAER, BNFRFLEREIEH S
EH,ENRABRBUCER: BNT Ursavus 5 Adiluropoda ZJH, mkﬁ%iﬁ%{?ﬁif*ﬁ
Bk,

2. li#8 (Developmental stage): U0 E it (Early Pleistocene),

REFR KW EERR R KB/ N (Liluropoda microta),FrikifE: 1) kAL
MRREIARE A, LE IR AP £/ /352) BIFIARTMIRR X, P BN, P* KL
Y 3) ANWEEEARTRE; 4) FEMEERE/N, BERKA; 5) BE LK THEK
EEWMBHTREREOEM.ER ).

KBS/ NFP 1956 E7E] FENIRERAROAH. EHTE 7 MO ATEREE
7,00 AL RS, T AR ER L BB BB HERE R L, RN
PUER  Ber P B & K O DU S AR E 5 A LB 7)o XK, /INh Y A 15 715 FE =] £
FEAHEM T FER SR = e ik RIS . S SHENEAYE, HEFHE
BIZR FE S R RORHE , IR B 3 TR Zh 0Bk, 30 kA Elzhrh, WA S4axhs,
bR/ (FEEIY, 1988), Xam AR U1 ASh 8, 116 FrgELzhdd, AR I RE N
G RET B TR, 1990, R T EEEMNESK R,

R KRB/ INFRROE B FFIEAE DR (L /K SE HimEb i8R AR BB Z s, e/
BULEKNERZANE REANEER, THESBEERERMAOERTE THBREBES
frF P, 2T, EEMT P—M, ZH), Filit/o BTLL, effskbir B & T
Ailuropoda ENEHIEREN B o

3. et (Expanding stage): B {324 h 7 i (Mlddle Pleistocene)o

HEH LR, B THEE AN]SR R WA S, BB T TR
R EFERNSEL, ESRIRE LT BEEbo HABE/NZEL RO KL (4. m.
baconi) BEE R BRI KRN E(EL/NRIR 1/3), BT REM 2 88, #EmikZE T RE,
HEW D IRE, AR B SIR(EE SN I # A& T R 8 28 R ER IR
S RIT AR A R 2 e /D 3B 43 #IX, M RS SR M IR AT M IRGT R 4 ML aHA, #
FHEIE 4. m. baconi B . THBERFEEF W) ER(— A MEHN 4. m. baconi
FUEOURFAESRGIRHDIE 4. m. baconi R R FEIE%)%HA (John W.Olsen
et Russell L. Ciochon, 1990) (L& 7)o '

SHERAT HARO A RESE, B, S, BiS B ERE S BRI 75 BXK, BB/
B2 B ESEDNRE AL BN (M), R e IREDE 2 M F ik
(P—MY) |, X SRR, g MBS —SOLE 3)o B—RE LIERL2E
B THEENERNED T2, DT ENRNRE S, XNV FiERERIES
B SRS B0 AT BE (BB SR %, 1989)0

EIROTER TG 28 LR R AR TE, ARMET XRITKER ZHEEERf
P EHLAE. BT OB E AU S EEAE M R0 90 % (RRES %), Inz S U eEm N K 48, 3
2R, T TR A AN EE R X RORE LM 80 2 B AR Ko

1) BMREEL R £ B RR RS R, RS R TE BRN MR, ER MRS
ANIIA 4. microta,
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R RIRE U IR 22, AR B UL LS K BT TE e, AR
KPR THB RN ST, TR T k355 9% T8 i fa B H: 5 ok b iR Bk
IR BRIBSE, BT 55 1 E ) R 7 S i A i e e AR B E R
RV A5G HARE P AR AL, B 5138 K, 75 DI R TE K /NEEL R, B RRR TR/, &
FOMUBRTE Ko /N 1.9 0T Bk, LR AR M T 4 5.46 SEFEK, i #BLh K EENE
2fE EGRBFESE,1960), B, BRABMHBBETERE, HEBEMNBIINEAHESE
BEACAREUITWE, FIRERE TR K. BR, KEBMNE—P R, PmETENE
BT R S BRIEEY R ZNE KEEMR RN GTH,XFE SEM WEK P 5t M FE
RRE _EARmRNREZEYA&LER D

A DN, IR WA X EDREEMUST A ENES IR B KRN X EE
E—HEBH—-NMEENAEERFAEL FREYRE, REBSEIKKE, KB Ailuro
poda BHIRIERH(ZEICH,1974)0

4. ZWH (Declining stage): K{U 4GB il (Late Pleistocene), .

KEENRER, SEREZFRE—ENIER. mEFHE, AIRBMY T 25000 4
(B.P.) DUGHIREVKIARD, F VSR PILIRRY 5 Bo X FEIE FHMEELIL
FEAR 130—140 K (EHER  EH,1980) HTSETHE, EAbILEH—LEILZ YR >~
ET,ANEEERAY I KERREFERBRZANEBIERIW Equus przewalskyi,
Elephurus menziesians, Palacoloxodon maumanni §; Bubalus youngi %, Z{ 1005 &
FHpEERER, AlErE, ERARATRELEENENENRENSYNERE
(EHWE,1986)0 XAMTHIMKEEEHE, MEHM(FRBWRLFEBX)RIANLGHEE,
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SCHEMATIC DIAGRAM OF GIANT PANDA EVOLUTION
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THE SKULL, MANDIBLE AND DENTITION OF GIANT
PANDAS (AILUROPODA):MORPHOLOGICAL CHARACTERS
AND THEIR EVOLUTIONARY IMPLICATIONS

Huang Wanpo

(Institure of Vertcbrate Paleontology and Paleoanthropology, Academia Sinica)

Key words Giant panda; Morphology; Evolution; Phylogeny

Summary

The Chinese giant panda as the black-and-white bear, was firstly recorded by Pere David
as Ursus melanoleucus based on its skin in 1869. In 1870, Milne-Edwards wrote: “In its external
form, indeed, it very much resembles a bear, but the osteological characters and the masticatery
system clearly distinguish it from the bears. It must constitute a new genus which I have called
Ailuropoda”, In 1871 this French zoologist thought the generic name should be Ailuropus.
The taxonomists later changed the name back again to Ailuropodq and the giant panda is today
known as A. melanoleuca (black and white).

Information gathered by our paleontologists during years of excavation shows that the giant
panda had a very wide prehistoric distribution in most of the regions of eastern China. Its
remains have even been found outside China, in the northern parts of Burma, Thailand, Laos
and Vietnam. For more than one hundred years scholars have never had a common opinion
on the phylogenetic position of the giant panda. Some scientists hold that it should be placed
in the bear family, others classify it as a member of the raccoon family, while still others main-
Ailuropodidae.

tain that the giant panda belonging to a distinct taxonomic family

The present paper discusses the morphologi¢al characters of giant panda and their im-
plications for evolution. In recent years, with the discovery of Ailurarcros and the increase
of collections of Ailuropoda, great progress has been made in understanding the phylogeretic
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history of the giant panda.

The material dealt with in the present paper includes cranial and dental remains of Aulu-
rarectos, Ailuropoda and Ursus, which were excavated from Late Miocene through Pleistocene
deposits in South China.

The giant panda definitely belongs to the order Carnivora in taxonomic terms, but it
differs from bears and dogs in morphology and ecology. In this paper I plan to explore the
relationship between the morphology of the panda skull and its function.

The morphological characteristics of the skull of pandas are as follows: 1) the snout is
shorter than that of bears or dogs; the zygoma are strongly developed and widened, the bizy-
gomatic breadth (the distance of zy.~zy.) is 200—216 mm in the extant panda, 245—250 mm
in subspecies baconi, 220—230 mm in A. microsa, and in the black bear it is the narrowest at only
140—150 mm; 2) the bone plate of the zygoma is wide, the maximum breadth of zygoma is
52 mm in extant panda, 62 mm in 4. m. bacon: and only 15mm in the black bear; 3) owing
to a well-developed masticatory muscle group, the root of the zygoma of the panda moves for-
ward to P*-M", this muscle group is smaller and weaker in black bears than in pandas, the
position of zygomatic root in the black bear is above M'-M>

A well-developed sagittal crest is also a nothable characteristic on the skull of the panda.
The height of the crest is 15—20 mm in the extant panda and 20—25mm in 4. m. baconi. The
frontal sinus is large in extant pandas, being about 100—120 mm in length and 50—55mm in
height. The flat occipital plane for neck muscle attachment and developed mastoid process inc-
rease the strength of connection between the skull and the trunk.

The mandibular ascending ramus is at right angle with the mandibular corpus, the rami
diverge more, so the bicondylar width is widened. The symphysis joint surface is greatly en-
larged. The mandibular condyles are long transversely, thus making them mechanically more
effective for the masticatory muscle group.

Three cusps (parastyle, paracone and metastyle) are present on the premolars of the giant
panda (extant, bacobi, microta). An anterior entocone appears on the third and fourth pre-
molar of Ailurarcros, but it is very small on the third premolar. Only two cusps are present
in the premolars of black bears. The molar width is larger than length in giant pandas and
Ailurarctos, the black bears eexpress the oposit condition. The tuberculum is well developed
on the occlusal surface and the internal cingulum is wide on the molars of the giant panda.
All the characteristics mentioned above show that Ailurarctos is close relative of both the bear
and giart panda, and can be regarded as a transitional form. On the basis of morphological
characteristics of fossil giant pandas, the evolutionary history can be divided into four deve-
lopment stages:

1) The origin stage: Late Miocene in age.

Ailurarctos from Lufeng, Yunnan Province is a representative of this stage. Its premolars
have three cusps and double roots, an antero-internal cusp is on the P, the developed zygoma
is located above P*-M*®. Molar length is larger than width with a rare tuberculum and undeve-
loped cingulum, which show that Ailurarcies differs from the members of Ursidae and is
evolving toward Ailuropoda.

2) The developmental stage: Early Pleistocene in age.

The members of this stage are composed of A. microta. Their characteristics are: small
body size, well developed cheek teeth that resemble those of A. m. baconi, the base of the dygoma
is above P*—M", and mandibular symphysis is long. The giant panda of this stage can be
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regarded as Ailuropoda.

3) The expanding stage: Middle Pleistocene in age. -

Representative type is A. m. baconi. Its chief characteristics are: the body size became
larger, about two times of that of A. microza. The face breadth (bizygomatic breadth) is 250 mm,
the lingual cingulum of the molars expand and is cuspidate with many dental facets, the man-
dibular symphysis is longer and more butterssed than that in 4. microra, which indicates the
masticatory muscle group is more developed. During this stage the panda’s living radius
became larger because of a more suitable climate and more abundant supply of bamboo. This
is the expansion stage for the giant panda.

4) The declining stage: Late Pleistocene in age.

Representative type is the extant giant panda, A. melanoleuca. The body size is reduced
and 1/7—1/8 smaller than that of A. m. baconi; the face breadth is only 216 mm, the man-
dibular symphysis is shorter and more buttressed than that of 4. m. baconi, which indicates
the masticatory muscle group is declining as compared with that of A. m. beconi. Many fac-
tors have conspired to make the number of pandas gradual reduction.

The mammalian faunas and climatic changes during late Pleistocene and Holocene in
eastern China have been reviewed. Variations in climate were accompanied by rapid sea-level
fluctuations during the latest glacial and post-glacial periods. Studies of the Penghu, Hsiaonan-
hai, and Shinnongjia faunas reveal that there was a widespred drop in air temperature during
the late Pleistocene (15,000 to 10,000 year B.P.). During the cold stages mammals of North
China, such as the woolly rhinoceros (Coclodonta antiquitatis), mammoth (Mammuthus sp.),
horse (Equus ferus przewalskii), roe deer (Capreolus sp.), Scaprochirus sp., and mole-rat (Myo-
spalax sp.) migrated Southwards (Huang, 1985). The cooling of the climate and the competition
with mammalian species of North China slowed the development of the giant panda during this
periods (Late Pleistocene to Holocene).

The encroachment of human activities in particular has also greatly damaged the environ-
ment of the panda’s former habitat and has thus reduced its existence range. According to
recent investigations Chinese zoologists have known that it distributs in a limited area of the
South of the Qin Ling Mountains in Shaanxi and Balang Mountains, the Great and the Lesser

Xiang Hills and Liang Mountains in Sichuan now.
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Comparison of X ray, showing sparse or dense bone trabecula in mandible
A. Ailuropoda melanoleuca baconi (Woodward, 1915)

B. Ailuropoda melanoleuca (David, 1869)
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Comparison of enamelum abrasion in P*
A. Ailuropoda meanoleuca baconi (Woodward, 1915)
B. Ailuropode microta Pei, 1962
C. Ailurarctos yuanmoensis Zong, 1991.
D. Ursus thibetanus G. Cuvier, 1823
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