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BB/ K IETT E, S EBEENE IR, RECRBKNEAA BT ERE, T
YU T TRIAF AR 22 1) R, 8 5 2 U 00 B2 ) s T A, T LA 2t A 36 X 4 U 2F 4
KW JIYNIRE R, B, TCE R

IR E SRR AL T PR B 36 KRB A2 (L (109°15'E, 24°40'N) , i s LA
HEFEERE RO TER, R G KB 3 BT aE M E T (R, 1962) ;
HR W E SRR s MR F E , RRER T R EF ISR e BmaRE,

B B =R B A PR TAERRTE 1957 ~ 1963 SFBEATHY, Se/a 1588 T 7 4 (38 30H,1965) .
ARERFANYHBOI, AREKHE WEER(FECH, 1987) BB (FH 18T,
1987) SR (3E30H,1961) Ko 438 (Tong, 2005) #E SJa KK, 4K L 55 B
MBS TR R SE Bl AT BE LA MBS, AR E L T H B SREW L 5e i, BERFHA
TR ERPEL . BRI B AT, U E R R R a2k MR kR, £TF
A MBS HATER

O RN ERNE, CEERF R NELEM M, RS KEESHO AT RFEER, R

K EEMNLH MBI A RERBEH Owen(1870) i8R , 6548 A Chalicotherium sinense, X3,
EREAXMNENRERIER, BERXEEEEBIT A Circotherium sinense F1 Nestoritheri-

um sinense( L Colbert, 1935) . B FIbA LRI+ 0F 8, KP LRV EARES ML K
1) BR BRBHFRE ST B (45 :40372015) fih BB BB i< K & BE B
Wk H A 2006 - 03 - 06
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JNE AL A EE GG IT N X — AP (B 5 B 5 4 (2002 ) ZEAF 90 L 78 R EE R N EAL A
B, BN T —DRB——8 B NS R (Hesperotherium) , 3FIA A3 [ _E 7t M3 7056 DU 28 B
JNEALA K ZERN A ZHTB , AR A ED P BB 78 i 5% E VB & ( Nestoritherium )
A SRR BRI (E A T HAT,1991) ZHEE (B30 EH,FT) .
WAL R ([R5 30,2004 ) FOH 7 fp 0 ( B A7 45,2004 ) 3R T — 20 N4 A , (B iX 264k
B BERZ
EFHIRERFENNEE , FEELEE 1979 FH U ERAFE—LEBLIA
TRFELESESWICHEILSR” GREXEM) PEREET - MHOTLRE, £3%
FHHFR , KA E J=iR a4 R 52 5 30 B HoAth b S 9B B AR (B # AR IR B 55 LT A Y
FREE s A SCHE AR B SRR B VBT8R VA [ 3 B V& ( Hesperotherium sinense ) o
MEHRZRERAIEF FHN
i EHEILE 1, #ARESE Owen
(1870 ); Coombs (1978 ); Zapfe
[ (1979) B s (2002) (B 2.3)
] " Owen (1870) R FIHO 40 F AR BT
=¥ AR CER,BEFRLEHA
croche A ESIMAERT R AW ARTEZ X R K R
ZRAVER, Flan, 75t (anteri-
or lobe) = ZME R ER (P RFIRBE N

L

’///// &
3
i,

Bl ki

Fig. 1 Method of measurement of the cheek teeth

L. length & & ; AW. anterior width B35 ; R ZRIER 43 ) s B At ( postexter-
PW. posterior width f55%; A. left M3; B. left m3 nal lobe) = 418 5 24 35 ( H0 [t 42 f

R e 2 S5 ER4>) s B M (antinternal lobe) = §ij ( J&) & ; /& N M ( postinternal lobe) = j§
BT HE S, LAFTE FEI M (front lobe) F1/5 I ( rear lobe) ( Falconer, 1868 ) , 5 2 Xt
B, A 3043 51 5% BT = fA B ( trigonid ) 1T BRJEE (talonid ) . 7 L8R 1816 A 46 5L, 4
W, 4 (central valley) ; #b % B 42 U1 /% (indent of paracone) ; /%5 (fossa) ; 34 4% (fis-
sure) ; %L 22 R [ 42 ( mammilloid cone ) ; 79 fff 22 f& 2= ( bulge of mesostyle) ; i Fff 42 (& &
( convexity or bulge of parastyle) ; i 4 ( cingulum) , X F
JVERHS 2R, B7E 1907 4E Osborn BN W B EE paracone‘ metacone

- B - ¥ A % (buno-lopho-selenodont ) , {8 k. F2F : B
WEBERW, LN EIE - # A B & (bunoseleno- N posterior
dont) , N F N ¥ - 35 ¥ & ( bunolophodont ) , 1B 5L R ‘ & % Acingulum
ELRFMEREWHAHE, EEREWE BETH Do b

% ( paralophid ) . T J&L & ( protolophid ) |, T /& & ( metalo-
phid) FF & (hypolophid ) , {B7EH L& 3C#k H , 5 N &

WIRERBMRENER -FABERER - FRE, X g
X %] 2 P4 e T 2544
BARABEEN, &P N
ﬁgiﬁﬁﬁﬂ B. M. No., j@iiﬁ%’tﬁﬁzﬁ%, IVPP V, Fig.2  Hesperotherium sinense
b R 2L e e M A S A ST AT A Dental structures of P4

1 cm

protocone
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bulge of parastyle
indent of

bulge of mesostyle metalophid  protolophid

hypoconid  [external | protoconid
anterior
cingulum

mesostyle

arastyle )

P . posterior

cingulumg

paracone metacone
anterior

cingulum

entoconid metaconid
B posterior valley

A

central valley

B3 FEEENEAE SRS A RRE

Fig.3  Hesperotherium sinense, dental structures of upper and lower molar
(After Owen, 1870; Coombs, 1978; Zapfe, 1979)
A.left M2 (V 5778.2) ; B. left m3 (V 5778.17)

2 RHIL

M ¥.4X Class Mammalia Linnaeus, 1875
& %5 B Order Perissodactyla Owen, 1848
N2 F] Family Chalicotheriidae Gill, 1872
JNE G F} Subfamily Chalicotheriinae Gill, 1872
EH BN EE Genus Hesperotherium Qiu, 2002

EBYFh  Hesperotherium sinense ( Owen, 1870)

BAE  (HREEER 58,2002, FBHh 70 ) AR BY o S5 K/ IV, T /N T Chalicotherium
BIA LR, T REME RG-SR R FE - 2E M A% EILR %, AR K 1L; &
A8 e —8 A, BR T, TR TR, AME NSRBI F th R LR, TR
R, IR, TR/ NIRRT AREK-& BRI BT 2 B4 , J5 4 ik p4 BT SR I8, K
BOHLE , BUEARDIER ,p2 ~p4d ZKET m3 F, TEHSEEHRAE , m3 FRHTK,

St EATH—R IR, R E,

th [E FE & JNE Hesperotherium sinense { Owen, 1870)

1870 Chalicotherium sinense Owen, pp.429 ~432
1929 Circotherium sinense Matthew, pp.518 ~519
1953 Nestoritherium sinense Colbert & Hooijer, pp. 81 ~82
2002 Hesperotherium sinense S &5 # , pp. 317 ~ 325

ERIFRA 174 M3(B. M. No.41934),
JANIRAE 1 £ EFWHIH M1 ~M3 (IVPP V 5778.1) #1 29 MU F i (RE D),
WRREG TR A RS L AT R
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FRAHEIR A E A b S B Hesperotherium sinense F§/)N, FEWIRAKR KT, WH A
AR AT ; BE/N M3 EmiBEE, fi /G2, /M B G W ; BRE mEF
AR, JRAR5R K E BN A B KK T/ K EAE ; IR H L& s m3 G RT K.

®1 BEREMELAFS

Table 1 Materials and dimensions of Hesperotherium sinense from Gigantopithecus Cave (mm)

% Upper teeth TZF Lower teeth
45 0-f352 HRY K x5 A5 RS PR K x %
Field No.  Catalogue No. Element Length x width Field No.  Catalogue No. Element Length x width
5704.63 'V 5778.10 right DP4 23.6%x26.3 5704 28  V 5778.30 right dp3 18.5x9.6
5704.C Vv 5778. 11 right DP4 22.8%25.5 5704.C V 5778.26 right dp4 26.1x17.1
5704.C V 5778.12 left P4 19.6 x24.6 5704 13V 5778.24 left m1 25.2x14.8
5704.C V 5778.9 left M1 26.5x27.2 5704 14V 5778.25 right ml 28 x19. 1
V 5778.7 left M1 ? x32.4 5704 18  V 5778.31 left p3 15.8 x11.4
5704.C V 5778.8 ‘/—l[%/[}; Mt 29.3x32.6 5704 16V 5778.33 left p3 16.7 x12.1
35 V 5778.5 left M2 40 x42.6 5704.C V 5778.32 left p3 16.9 x11.8
5704. 1 V 5778.2 left M2 36.1x36.8 5704 17V 5778.29 left p4 18.3 x12.5
5704.C V 5778.6 right M2 37.5%x39.1 5704 21 V 5778.27 right p4 23.3 x16.1
5704. A V 5778.1 left ML ~ M3 38 V 5778.34 left ml 25.8x17.2
5704.C V 5778.3 left M3 36.7 %38 5704 20V 5778.28 right p4 18.6x13.7
V 5778.4 right M3 37.1x41.8 5704. E V 5778.19 left m3 39.2x22.4
33 V 5778.13 Jeft M3 43.5 x47.5 5704. A V 5778.17 left m3 38.9 x20
37 V 5778.35 m3 ? x24.5
5704.C V 5778.21 left m3 40.2 x23.5
5704.C23 V 5778.23 right m3 36.5x19.5
5704.C24 'V 5778.22 left m2 34.5%x19.5

DP4  3t2 (HARA (B 4A ~B) o BRIGIRAD, SRR R IF 100 2l , P BE M IR,
FEH TEE R TRE BNRERTREM. AIRkaRMTRERFLLE; FREHIR, &
FEEM, EMEBE; WRALE . BIMIRA R MIRERA 2 F 5 5 MR T0; BT IR  RTsR AR R
JUFSE R R AR FE— AR R L B/ NVRIB 5% 5 RITRRZR 5 /5 ISR Z BB M B, BRSMA BTSR[]
R, T phE A TR B S M & ERHIRINE . SMEE W IE, SME B R/ LFEH
S RBER. RRERRZEEHN UR; mEEITE. EPEFREMNREE, BT
PR EAE Rl M e B k. BRIRREGE, T/ KEHEN 111% ~112%

P4 31 PFARA(E 4C) . RIFH %W, RERRAEMAEEM, TETKFTRE,
RHEE AR, BIRMERET, LERFR, ZRIAIE R, 5 RE55, 5 b 5B
. SMERE, HERE Y-8, TTHTR MAE; FH 2 Bk F R Rm A, 5RARME,
AT EHH R E s FRHEMREIMAMAL . 3 MR, TE/RIEDR 126% .,

M1 3L 4 FRA (B 4D ~E) o R —M SR, 5N A R, &8 — KB R
o AR, T SEME R TR, BN EARTFEM. Ak &R T REERFL L ; FRIRME
L BEMER, B E M, 0 EBE SN ERBOR ; BRI AZF . BIM A Rk
A& H 5 ST IARSS ; BRI P 0% (BB . S BRI T M 69 55 U i 2 S5 36 B9
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B . SMEE WIE SMERE M RN LS B HER, JRSRRZEETHN
U am B8Ot EFAFRRER/DMRREE, AIEHREAR, R EAARRER; 7
JEREAAE R G REW, RSN MR MEIET . T/ K HEDN 103%

M2 R4 PRRA (B 4F ~ 1) o 3 MBI, L ER S . BImE A & PG
3Fh. ERFMEIRMT M1 (BIMFIEH M EEL R, A, BTSRRI &0,
BUAR A5 AL T e T 2k A R At 76 5 11 LSS AR R T IR AR IR AR TR AR IR s IRR AL R
HHFRATE RIRR M PRI A T . FHRABISMERZUZ R, FHRILE T T RE
AL TR Z AR SN S E . SME 2 AIARE) WL AR MAE 5535, (B8 ML §9F
o FREERIRK, TERGEEEM AT, 76 /58 5 A] W4E 2558 B FIR] ( crochet) o JR
REWRZEEH A URE . BihHEE , AAR, BARERIK R 15 it
ShFERINARAE ISR . T/ KEIER 102% ~107%

M3 b4 A (E4G,] ~L) o 3 MEBATTE, L MRS SIF, BEMEEEE . F MW
B3 M FARISEZ BTG G HGEFAT AN B F MR 4. [RARsEH, Z2INER,
WEERGRBEE , AR = TR, B0 i R 5 IR KRB, LR, 23T AE . 80
MREEFMARAT . ENHIIRA L(V 5778.13) AR IR ELIBRI TR, SMFE
AFIFRE) W IE SN P RN E BRI 0 B B K T 5 2 i, J5 2 i ) & A 5
L RIR MR, BRI A E2B K FH MKRIBINES, TER R E B IR AT,
T/ LA EIRTR . PO T e s PR a 3 BARIF I, A DA ll— /MY
P& RAIEHFRAR, FEHMG. F/KWEN104% ~109% (£2),

M2 5 M3 b M2 BB R (RIS - AR - R4k - Pt R EL) 2 F47 ik
o, BIRTRT R - JRARELANF IR - RARELJLFF; T M3 B9A BT , RIFIR 2R -
JRAR LA B PR - IRREREAR (] 5) 5 14h, 7 M3 A B R M BB AR FE R

dp3 3t 1 (R4 (E 6A) o WEBHR , RA TRIRRA; INREH . TRIRM T EIH
KB, Bl e, AIRADERE VIR, BREERHE. HRAK,

dpd 3t 1 (R4 (B 6G) o RIEE. TRIKRM TAIEREZES . TRER.TERT
WRMTFNRREE; TEREENERIAMR . TRELXT., FEHFRAT. BRER
R

p3  F3 FARA(E 6B ~ C) . HIREREFA p3 BAARIL, THRAE B B89t 25
), {85 4 (posterior valley) Bk, £ MAT, BT ERERMAB S TEMH LM, THEAR
BAEE; FTEIRMTAKRES. TRIEMTRSHEHTALEE. TERRE, 5 TKHE
ZRAEEM; TIRERE. AIAMESERE. B JEEHFHE. PITER,

pd 33 HARA(E6D ~E) o AHIAETRE FEMREEME B, FFIE-5 p3 RAE
L (BT RIRE LA, BT 5 A B Ko AIAH BA R, )5 N M55 , TE5MF (exteral syncline)
JRERAIHRISME T . P EAR

p3 0 p4 ERAR/N, BIRERE, BiE T =AM K T TR, p3 89T = BT R
—HETE, T p4 TR ERELL T =AM, HHAKE

ml 33 fFARA (B 6F, H ~1) . 2 HsFRE FEMEEEmY B, SAAKEAR
RIERAAELE. BRTRIRERM S, HAl 4 M THREFRSELE. TRELT=
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B4 mEES NS G0, &R
Fig.4  Hesperotherium sinense, upper cheek teeth, in occlusal views
A ~B.right DP4s (V 5778.10 ~11); C. left P4 (V 5778.12); D ~E. left Mls (V 5778.7,
V 5778.9); F.right M1/M2 (V 5778.8) ; G. left molar series with M1 ~M3 (V 5778.1) ;
H. right M2 (V 5778.6); L. left M2 (V 5778.5); J. left M3 (V 5778.3);

K. left M3 (V 5778.13); L.right M3 (V 5778.4)

K5 ThEESRE, LE-5E=AREEERE

Fig.5 Hesperotherium sinense, comaprison between M2 and M3 in occlusal shape

FEETE. BIJERER, SMEER, AR HHE, FEHFLAT, TN SMEH. T/ KILE
7 58.7% ~68.2% , FIPEHR,

m2 3t ERA(E 6]) . TUCH T AR, BEREM, T/HERAR. AlJE
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AITiR. TEREELLT =M, SMRE. FIAHHS, ERTEERE, EMBRAET
FEEANIES, B NI EHBE SN T I EMR, TN IMEH . T8/ K HED 56.5% o

m3 35 HRA(E 6K ~ M) o Al FRE FEMEEEMEE, TRARSTH
RBREF. BiJaBREFRFERD. PEESTREFT. SMRE, FRELT =/
BEREZE . EWHIER AT, EMBRA T EBANES%, B NmEZEMFHE ST J7 M
Ja AR AT BB B R R/NRIBACTALET ; E R A ML R R B B W A H s B W
FERE,TW SMEH . T/ RKEEN 56.4% ~58% (3£2),

Bl6 HEEE/ET B

Fig. 6 Hesperotherium sinense, lower cheek teeth
A.right dp3 (V 5778.30) ; B ~C. left p3s (V 5778.31 ~32); D ~E. right pds (V 5778.27 ~28) ;
F.left ml (V 5778.34); G. right dp4 (V 5778.26) ; H. right ml (V 5778.25) ;
Lleft ml (V5778.24); J. left m2 (V 5778.22) ; K. right m3 (V 5778.23) ;
L. left m3 (V 5778.19); M.left m3 (V 5778.17)
Al. FHMAL in lingual view; J. FHIAR in buccal view; HAh A& AR others in occlusal views

TE TR, SRR Z B AR H B — T ISR W BIR (LIEMNE) , TR
EHP AARKFRE W I T N, BT IRER

2 E=E . TH®EE/KIELRR

Table 2 Comparison of upper and lower third molars in width/length ratio

. . Hesperotherium Chalicotherium
Hesperotherium sinense .
T/ K WE sp. wuduensis
W/L ratio Liucheng Yanii Wushan Tianzh Zhen’ an Fanchang Wudu( Xue
(%) Gigantopith- ((;njlgg%;u) (Huang & (Qlan;()((e);) (Li & Deng, (Tong & Qiu, & Coombs,
ecus Cave b Fang,1991) B 2003) in press) 1985)
M3 104 ~ 109 103 92 101 113 117 —
m3 56.4 ~58 51 — 51 51.7 56 47 ~48
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3 W®5iTe

3.1 XF Hesperotherium F&5HIiTiS

DR ERER S T, BEREXELUE P3 5 P4 ML 5 M2 K37k, M5 A E
B, MBI AMFEOL AR M1 BB LLE AR /0N, T M2 F1 M3 72 /b7 2R EeR .

BT AR E TR Z BN 55, o R M E A S 2T Mk
FE—/NRZE, Gl E e Sk a s ([[FS3C,2004) , JFE 4 DP4(V 13589.4)
FIAFTRER M1, TEE KRR LAY ELA LS (BT 5 HAZ, 1991) ,JRE 2 Nestorith-
erium sp. B DP3 (CV.948; Bk XVI,3) 1% S& Tapirus B ; A — I3 A M3 (CV.948.7;
BIRR XVI,9) P Al ER M2, B B R S5 RADATR K (BB 5 H£,2002) . AFRAEFN ] &
WIREHEE,JFENDP4 (CV.947.1; Bk XVI,2) BRI EEN DP3, [R5 s m1 (CV.948.3;
ERR XVI,6) K, mJREB T m2, =EITLiE/NA B Macrotherium yuanmouensis, JB.2E 5 p2 #)
YV0804 SARA (Hig%,1997) , RIPR 2R p3 Bipd, ELATLUBENE p2, FLEHLE
TEBERIMTER 8 PRILFHMIRA K FER 3 P ARISRIC,

JNEEALA WA Z R TOAA RN A4 S BI T (5 1y, B BUNE b A K8 TIER 5
M EEREE, BRI, B AT — LB 25 WA & MU 5858, Bl a0 Chalicothe-
rium grande , FATR LUK HZF 15 T2 SR LR K K/ AR ALTE BHE A 2 1R, Rt — 204G
WRANMEE TERETIEMH, EEERE LY B AT RZEBETI(E 7). NE 8 FE
P W] LAE i, Chalicotherium grande £ b N EAY H, M2 5 M3 RF #9470 78 Bl + 43 #
B, EEFLHES, HENEMNFERAER/KWETE; T M IRAEE VAL,
EMEZEM AEKESFOAVEES BSEMECRETAFLES, ETAK
Foml 5m2 BigEKECRERETHELTES., REKEHEZAANINELaFE
SER RS (2R ARPL,2003), HEW M2 5 M3 AAERE T EAES, WEMHR
EMKEREREC ZRINEAA R GERE, TTHZ M2, HR/NE T 7 H A S
M3 B ARETEE . BHIER, UAR/INER 5 M2 #1 M3 B MR, REHLH M2
M3 N E{Ef A, (B M1 AFF R A M2 H1 M3 93 B, T 6BA M1 76 K/ bk =2 i
55 M2 F1M3 X0, REFEHHENEANT RN ABAERNEERSE LR, B
WAFTE—LEEE(R), B 40, P4 B FEFEAN ML /9 B ALTE Bl K, JUHE ML, X5 M2, #
EHEM WS MEEAEZRES, RRE B R ILEA TGS S HERER M1 #
FrAERA Al B M2 B, M3, (R X se P R 7E ] 8 AT AL YA B S5HEAR T IR A Ui
ETMIEM2m3 5 m2 FLLELEMEZE(ES) , B35 LR BIEFAIXS L, 7TLIA
HER—MIEFRZR (BOATL2HLRE R E TAERRZ BT S R A A e,

FLERAN ENES IERRES LN, KA FERINERRAZHRH, 5
B, TEFLBE, &N TR WA S Ko, DP2 JEASRe IR, A B T H Al F 1 ; 4k, 7
KR/NFTTHE, A DP2.DP3 F| DP4, HL R~ SR K, H R RAUHS L B9 FL B 51 (KR4 48,
1982) Bic 45 HE A MM B Z R FLE R, REREE MW, BNARBEETRRNSEH
&
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BEHMAR  ERTEE—BRAEL, 5 TEHN; EEE FZAEE (AR -
R LTS ) B o B EC A5 0 T 8 R B AR 9B SR SR A B B LT BIFE 45 05 T
FFIWT, A ML Z) M2 FFE] M3, 540 BT o5 B L BIZEHTRE /| 16 R0 4t AT UL B A
I (B 5) 578 M3 P AR MAE B B AR 8 1, FF B e M m ok e B IR Besh, M2 5§
M3 W3/ KIWERZR, — &M E , M3 W5/ KIEER(ES),

FE RS, A p2 B m3, H AR/ DR HTE R X7 LU P R MR PR L R sE B i
FIME P REIREFRIE. WESZ L, p2 HEER, p3 B RELEHR, pd X
M-SR R (BRI (BN =/ ) JMRA LT . A ml Bl m2 FE| m3 A5t
HEBHE R, m2 w3 B R/MREGE, BRE RS/ KIVETEHAHEEZR, 5 EAE
FEIEOARR , — B m2 BT/ K EEE R, Z2TE Chalicotherium grande " B & Bl 40 It
(El8),

R RIAE 89, ZER— A, A P2 B M3, L RSHEEHHE N , (B7EAR R A
Z 8], [R— R ER AL B 5F 17, HoR /N AR A, B ANFEMISI A A1 L o, R M3, Hop—
HIRDNRE T 82.8% o R, 70 I B K08 e 8 72 2 1 o o 3 R AL p— @ ZE AR
SRS EEE,

3.2 X F Hesperotherium F1 Nestoritherium J;, Chalicotherium 2 [BRjX &

KEEMNLHWINELGHE, KR ZRED, HR 2 IHEA Chalicotherium &
(Owen, 1870) ;5343 A Circotherium J& (Holland and Peterson, 1914; Matthew, 1929
Colbert, 1934) ; F )53k, X ¥ VT A Nestoritherium J& , & ]G & AMTINIRZF Nestoritherium iX
— R IFAESCRIET N N R SR AR SR A Z b (Nestoritherium J& & Kaup T 1859
SRS, B BRENE, B NANHIZR BV T RIER AR B4 A&, T2 Holand
Peterson T 1914 SE 27 A B[ BEVE LA FL i VB SL T Hi0JB 4 Circotherium) , H LR TE
1904 4E Palmer 5 B 4% Chalicotherium sivalense &K Nestoritherium JERIMERFr T, B, %
JB AN YRR R, TSR BT EERY Circotherium J&TFI LA Nestoritherium WIRE 5 44 T A% %
F (Colbert, 1935; Colbert and Hooijer, 1953), Colbert and Hooijer( 1953 ) 1A}y Nestorithe-
rium Y, Chalicotherium /|, 3505 i IR 28 4R BUBR 2K ; T 04 BRI it ( protoselenid ; the an-
terior wing of the anterior crescent) ( Matthew, 1929 ) & &, Xue and Coombs ( 1985) }%
Coombs (1989 )48 1}, Nestoritherium 5 Chalicotherium |8 B KX JE TR AT 1R R EHA
YA JRE AR/ NARIR 2R

Xue and Coombs (1985 ) 1 Coombs ( 1989 ) %4 %} Nestoritherium J& F= 7548 5 Chalicothe-
rium JR I HL BRI A, FEARTEFREARN PR, ERERR LM P H
A&, W40 Chalicotherium J& T — S8 T [ 114 B L B IE 718 5k ; Nestoritherium [ i) 5.5
FJR/NJIR 2Kk B Chalicotherium J& T #)—Sefh i) JfUF 3R ZU 25 48, R R/ RIC 4k 277
&, B0 Chalicotherium goldfussi #1 Chalicotherium salinum, H M, %= FXFE Z 8 B %
REA R — R, REMY, BRI 2R ITEF, Nestoritherium X — R B AARE
Nestoritherium J& W) Fc it 51 A4 4 & Falconer( 1868 ) BT 57 193k B EN B 78 TL 37 3o B9 P FL &S
F JNE ( Nestoritherium sivalense) (& 7) ,iZFp 2 Nestoritherium J& BB EIFH, WK E IE TR
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BIBRAS TCEEFA Nestoritherium B A FARIZAL . X EZERIMAER/NRILT 58 2B K FF
RAMBU/NETTH .

KRESMNLWNELRLA, 8 20 4 50 FALSK—E T A Nestoritherium J& , K HH
LR, KEEINRIZIR T BIEEP A V. sivalense F N. sinense, (B THERZ , XHA
Fp 2 (8l — B AR AMGS £ EXT . Bonis et al. (1995) BR$RE TXFMFZESR , MITIA A
N. sivalense M3 FME 1 J5 2 AU SHE AR T H BERLSS, T V. sinense M3 SME B J5 2 HHGTRY
g L P EFERREETFER, A3, XREREZRAEZERN— T HE., Rk, 5
BT REEE T L P R A BE T i R HA B N B 2588, 75 5T — B B—— 3 B N & ( Hesperothe-
rium) , 43 [E R A A0S Rt 09 TR G I3 = o, 3R [ R 19 o B 22 £ JICE ( Nesto-
ritherium sinense ) VE )& BYFh (I 5 4E,2002) , Hesperotherium FIRFIEST & VA TR Hy B 4E
FHE , RE 5 Nestoritherium [& 8 i (B FFERA B Z 5], EER Nestoritherium {17 &
BT R EME R (JRRFIRE ) AE5a | R B 4R B E AN Hesperotherium {4
AL Rl ERBEREILEM; MER/N; X eHR R R AR R, Hk, KA 'Rl EREZER
ARBK, B JEEHET RN TEWR, N sivalense B M3 RFBH B8/, B w6 B L
T, JE RVREK , BN FZE RS0 07, Fr LAAMNEE B S I 7E A 5 R PR 2 Ao LAk, M.
sivalense {73 — 1 R EFHERH M1 IR S5RIEE EAM, RERSEH Z B8 a0 5R
HA,BNRARSEEME FFEAERKEHZ LM BEFME/NRE 7), MK EFE ML
VB ML 54515 M2 FERAML. BR G (2002) GAIW TR T i ik B EDE
SAHHEAREXT, B2, REEMENNELSETELETH N sivalense 77 7£ B
BESF,

K7 BEREENEL EBES

Fig.7  Nestoritherium sivalense , upper left cheek tooth row from Siwalik, India
( After Falconer and Cautley, 1847)

3.3 fndEEMMX Hesperotherium ¢ 1 LLE:
5 Hesperotherium sinense ( Owen) IFEEUARZS (B. M. No.41934) Bi#EX =i Efifr 4
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Eb8  Owen(1870) BEF— A FHAARAE FE =B, T Chalicotherium sinense, Col-
bert and Hooijer(1953 )45 E I A Nestoritherium J& , 1A\ 5 Nestoritherium H, Chalicotherium /|,
LB R E B R TR A BN R AT . IR P o EAKH
A ERIRK AR ERNEE  FMRRINES; RAREREREE . &ik, %M X485
A—A~#1 B ——Hesperotherium ( 5§ (5 #£,2002) , MIIRE SRR A9FRA, H M3 #9445 A 40
EERARAE .

SE— 4T A Nestoritherium sinense B)FRZA< & P41 £hH 89— m3, & Matthew and
Granger (1923)1EA# . ZinARE WERFANER, AN BWsH YR P EH
i, BEh A MR I F BN Y R & Mic % ;{8 B 5l % H 3B B3 i sk e
(EKAES,1995),

EZBEEMHIILER EERAM M3 FImBEER, FRAR/DTEIR; RRME
HIRNEL . SEBEERAPEAE M, UK E IR B8, U HAZ m3; 1Ak, Bk sy M3
RREEHUEENERT. HEBEFENE, ZENLE. T M3 EREHHER/ KILE
BRI BT 85 A0 Hesperotherium sinense UL, B08 B B W NE 7 3L —#ifH ([R5
RGBT .

Sx:l#eites BRI, RL) I EaR2EREL S PEAEE R, R
E 44 A Nestoritherium sinense ( 35 7K ,1991) , J& 3£ 8 3 A Hesperotherium ( If 5 #,2002) ,
AHE 15 BB . HIE IR %65 2 LS EE , EZERITE_EBRRIK
REBRRE (BT A R EE B/, FEUR M3 2 B RIS #HE A e+ 5/ K LB &b
(R 2),

St ERMBIEER RELE, EMCEBRITE RGN TG NS84 TF
WA (R530,2004) . (ARIEK FERKRKRIBALE . BIHH DP4 7E S8 E (& 8)
& A Chalicotherium grande 1) M1 JE A, T M1 X A M2 B7EE , B, 3 7 40524 B9
KRR R —PRE,

SIhBEREMBILE  KEH) Hesperotherium sinense 1 #3587k F X H B, H 72
p2 ~m3 FA p3 ~ml, F—M&h LR T M2 M8 M3, 5ZH W, UIME R
TR#Y p3 BACARIL, J5RA B A PIIH454 ; T R EHAT p3 BB, TIRARS TRERIL
Fa 2R, HMEIRAKE . Mo, VI E R A m3 81 Bt REME/D, I B H K
BE,

SRREEZAEILE PR EZARRZ S TE & A SR 5 2 TCE R R
AR EEES], A RTEEN T HEHEBAEES (FRER FHL,2003),
AR B O E R AT P EE AR AL, P RTE WK EE /T m2 KE; MHEKE+
AriR K, H BT AE M ESIEERC AR E S WA R R AE(ILE 8;3% 3) ; Hik, Bk
MEREFMERZUAR, FHBRET; o, m3 FRAARETFEET. BT IKRANKRS,
HARFEE R FREHE , A s S0, oy R Mt (2= 5= (XRENL,2003)

5iRmEHB LS 1930 4F Teilhard de Chardin F1 Piveteau i T /b &R B R 15
B Nestoritherium ( B} %E 5 Circotherium sp. ) BIF Kl , B35 —EX LA A RGP 8 T

&o
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&3 WEERIR Hesperotherium sinense 7F 5 M &R 56 XK itb = HIXF tb
Table 3 Dental measurements of Hesperotherium sinense from Liucheng,
compared with other chalicothere species (mm)

. . Nestoritherium
. Hesperotherium sinense ival
AR IR sivalense

Dimensions PR Edbagsh ERAL ONTERE WERFRY Bk [LRYA
Liucheng  Jianshi”  Wushan® Tianzhen® Yanjinggou®  Zhen’an > Siwalik®
KL 14.2
HwW 14.5

¥L 20

"W 21
kL 22.8~236 7?29 217
DP4 B AW ?27
J5 % PW 25.5~263 728
KL 13 12.5

P2 W
Ja % PW
KL 15.8 20
P3  HITE AW
JR % PW
KL 19.6 19 18.6 17.7
P4 Hi%E AW 24.6
JE 5 PW
kL 26.5~293 743 240 313 22
Ml BI% AW ? 38

JEHE PW 27.2~32.6 737 2412
KL 36.1~40 40 49.3 41.8
M2 Hi%E AW
5% PW 36.8~42.6
KL 36.7~43.5 48 44 42 493 36.4
M3 H@, AW 44.2 44.6 55.8 39.4

JG % PW 38~47.5 49
KL 12 7.7
P2 HI%E AW
JE o PW
KL 15.8~16.9 13.5 15.5 16.2 14

p3  HITE AW 11.3

JG % PW 11.4~12.1 12
¥L 18.3~23.3 18.2 21 19.3 19.6
pa RIS AW 153 3 15.6 12.4
JiTE PW 12.5~16.1 15.5
KL 252~28 31 738 27.4 27 30.2 24
! H@AW e 222 18.8 163 20.4 133
5% PW 14.8~19.1 17 17
KL 34.5 40.5 42.4 44 32.6
m2  HiPE AW
JoTE PW 19.5
KL 36.5~40.2 46.5 46.5 53.4 37.2
m3 AU AW 25

248 27.6 20.6
BE% PW 19.5~23.5 26

1)Tong (2004 ) ; 2) Huang and Fang (1991); 3) Qiu (2002); 4) Owen (1870); 5) Li and Deng (2003); 6) Mea-
sured according to the plale by Falconer and Cautley (1847).

DP2

DP3

?16.2

14 14.7

19.8 20.6

27 29.6 23

43.2 52.6 40.4

12 7.7

20.5 26.3 27.1 17
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Fig.8 Length vs width scatterplot of teeth of Quaternary chalicotheres ever found in China
FC. Fanchang % B ; GWL. Gongwangling 4% F 14 ; JS. Jianshi Z3f; LC. Liucheng 3% ; NHW. Nihowan {2
A ; TZ. Tianzhen K4H; WS. Wushan A& 1115 YJG. Yanjinggou 253741 ; ZA. Zhen’ an §E%; The elliptical
outlines represent the boundaries of the scatter area of different teeth of Chalicotherium grande (data from

Zapfe, 1979) #h B BEACR RTVE YA X 3 A Y5

Teilhard de Chardin and Piveteau(1930) & H , e B =18, ZFE W F A B /YL E25
$Y, —FHEBEN, A —MREER, MITEEERIFA Circotherium (= Nestorithe-
rium) J& , T B ERIE R TNER R ERBMLIE, &5k, XEFER“NEL"HIAF T B
R (EARE HITI,1974)

FFRMEH NS 51k G , Teilhard de Chardin and Piveteau (1930) B#1GHE N
Circotherium sp. ,JF X RRBN B —MAKME _HBE, EAXEEZE AN ENA—ERTE
M1 #1 M2, A - FEBHR 7 70 R (B 8) , JRTmT VS Y TR AN F3 44 B 2 43l 2 M2 0 M3 BH
T B 5. bl Al 3 5 A B 2 A B R,

B biRh s oh , TE R E L 8 K I 55 S — Lo TCE A s, 1A L P I i (e R %,
1983) , L RS H it 19 PR vE 5 F 2 EUe 8 R A B A (KR SFR,1978) , X5
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2 B AT EIL T &L e R =R AL, 7] 8B SR 7 SR B A B AR S,

B SRAE T | R E SRR NE SERB LK RANEE MS5EHEER
BALB IR ER B EAEF WS/ K IET @, S LR BN IR, Wb ER
TR EPRA A BoR SR RV, B0, MR JRUNR S RTRIR T RB R 5.

3.4 ZREFHERBANSIHMERL

JNER—EHMTE BARTFHY, EF NN EFERFERAFEN T =AFH: —
BEEK, LERE NG EREL; B EEEFRTE SR AN, X 5854~
B A B B RS T AR Z —REAARM T R4, EEN A R - i A B %, SMUt
RAHT A (crescentic) , T RN 2 FLFE (bunodont) , 5 BRA: 7 B SR Sh ¥ R H T 16 2 57 L
Ko 1BNEE SN YA X B 7 25 BRHE , BN Fo a7 FE % 515R 2RIk, BB AT R F 4 51)
BB/ m3 HZE m2 BKE,

JNER B EZMEY), — BRI L REL KT M RER B ELE TR EH
TR, BN SR MM R P NIE R BT sz —, SEEHWAHEL Y
FEERTHED, HFEW T L HEF T 555 =4 (Borissiak ,1945) ,

A RN, REFELHTEA RER T X (KRR, 1959) , 5k
TEZRILHEAR T EF NS (GREAE,1991) , o s 3 B i 05 e 4 B8 O W oo
(FRR TR =$H,2006) , (HFEAFENELE, RENNEa FZ LI TR T EEHTHZ
F, RTHREMSFFE NS NEMREE, AP A —ENRE T I K2R
MAERFE YRR G GE R B9, BRI 9 6D B2 B 78 TL R S sh W At i 10 B N . A sh e ik 2
BT, ok B EDE R KRR AT BB Ko BARI IR BIEEX MBI A 5ERLE
TLHY Nestoritherium sivalense TR TE S E T B A Bk, % F H IAIBHC 53K B By Hesperoth-
erium FEA R B, FIE A KA GEAH - HXR R ;T RLE W) Chalicotherium salinum B B LLIK
ERAXRBIHEN, 1A, NEBA SRR, R SRR E TR 55 Wi X f 7 FL 8
RHPEOHEAERZHR, MESKEBI T W L Em YR\ B xR EY,
EoA7EAEr R SR, TR SR XA 7 X 5], e S X8 A A
D KISV B SEEREAE KU RICF, MERH XS N LEE. K
REJE HAREETEr Wb X BRR

Xue and Coombs (1985 ) 1A 4y, Chalicotherium brevirostris %27 1M v 0 5 i # /2 b B G
B E— A, B T HS B BT - e g ARAE , I AW T ROAR B G R S N L E
HEETFTREMBREAE NTMEEE FER, 85, Chalicotherium goldfussi #1 Ch. wuduensis
{86 AT e Nestoritherium WIRHL 55, {EXT 1, Bonis et al. (1995) #1427 IEF AR K&
o Ch. wuduensis Z TR B H M4 REE K E _EhFg, oo F TaE T &,
MK/NTE , 5 Hesperotherium & P WAREE , B HMEHELE, P AN/ KILE
BT/ WTFFHMERIENRTE, LR Hesperotherium {5 Ch. brevirostris BT ( W
F2.4),

SIS, REEMNERNELHYN L E5RERTMERFMEREE LR, HHE
BEZZHAKJEM . Xue and Coombs (1985 ) 1A g 3 [ 5% /U 42 A9 JTCE- B 24 2t e E 19
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Chalicotherium J& T WIFEANFHES KRR F XIEMMKN . 6T W EFAE XK/ T, Hesper-
otherium J& 8 5 3 B i 22 # & ( Chalicotherium ) B R, T BARB| AT, Bl7E
EEZ TR A IR,

BRFELINELEN LR WGE L, LA EETE Macrotherium F Chalicotherium
PN BZIA R BB ik AR Z, B RT3 A Macrotherium J& W FP2, B K /NE 8 L
Chalicotherium B T BIFF A ZE /N (B 2= HHE N, Wang and Wang, 2001 ), Bonis et al.
(1995) A Hyid A% Chalicotherium & T BIF , FAE B —RI X F (clade) , T H A A L2754 i
BAHNF AN Macrotherium F1 Nestoritherium J& o 7EFKE , 3 EH3 A Macrotherium J& ) M.
brevirostris F , MAF#E T A Chalicotherium J&( Wang and Wang, 2001), T E/NE A& +H
6L, B ST B R R _E AT R B TR A IERARE . J ER K H, K E
it T A #R AR T RTNE WA (Schizotheriinae ) , Gl INA B T LI E B %R L
it 2 5 R 0 e P AT it ) o /Y9 % Sk 8 1 B ( Huanghotherium anlungense) ( ZE 7K 4
£5,1975) st FWRAAN BRI A 5 R NE (Postschizotherium ) %8 J5 R 4K IFFH 2N T B
S B (BEKAE EITHE, 1974 58 5% ,2002) . 7ek B SR 25 I RRE 77 |, VS TR
HMETHARE AR,

Z°F it A9 TVESERL ( Chalicotheriinae ) fb A , i3 25 B B 1L JLAL , #1140 H 7R K AL
/M, (B3 2 i A9BSR UER BRI B T R T i (BR G HE BB S, 1990; Bk A
%,1995; (PR K=, 2006) . HN RGO LR ERE BB A FFLE % (DP2 ~
DP4) F12 BUBE#E -, 502K L BE N Chalicotherium sp. (FRZI4E,1982) o ZIMAPRITER
ANTT TEFIEE U 22 )TVEIR B , B ZA R L8, H DP4 B LU X, {H DP3 &1/ T 4L 22

AR TETE R F, R FIIR 2 ER A UN S5 PO 40 Hesperotherium B A B . BERE- B IGIRE
/NS RE UE B T NS (B a R R 14 (p4 3L ml) EEEHEBAY
BB JNE (Macrotherium salinum) (FREMEE,1991) , G AR L —FiFp & FF—TiEE
JVE (Macrotherium yuanmouensis) (53 7% ,1991) , 1B MY HARIE E IEBINRAS , AR EA BT
FRFRHE X SHERXBEME LR, BERZFHFEHPA X RACH% S, 1997);
BB R B IS AWK Z M B AE RO R, 8 T IEBARA FE L T HAFE, 1%
FRE PR an 2 N, M4 R B N 1997 SEE R, HELRIESARRHEER
— b AT RL, BR ST /N ATAY 8801 3, (EIXIRIRIEMAM B EMFEE , B8 1 15
BT ARE T m2 ~m3 FHAM 11 AT (P4 ~ M2, p2 ~pd, m3), &8 FERFRTE
T EBEMRERAERE , JFERTLBE; THEENTEMRMARHE, m3 #5145
AEE ; AT R/INE B TT il B TVEBA B H 58 IO 22 Y [RI 26 E R 4R

BMERRAEYHZER 2, ERE Bt E PR AN E TR A, BEER,
B E Lt ih)=E 3R B M4 Hesperotherium J& I EHIAES

TEREL B EAF P, RA BT B YA E . TR K AR &
HOTRE KRR (HE) TEEN TRELL T =MEK WTEXT.TEH
RETERME . THHESTEAFATERE TRKEZEMEAYE VIE (Wang and
Wang, 2001),

FESE M2 TS, B EARN S MR B/, S B B R, BBl , AT A R 5 sl
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BAG, ATREIIK SEEIIKRZ ERE /D, RTIBRERFRMELRMEE/ NS, R
BREHTARMZEL RS T F-—MEEAREA RS, TS A GRER BT LS
ERR, T AR 2R, #R L A A RIS 2/, X FTREBIRE VIR B JRIF sh ¥
R Ef A B Rt B B T e O R R — 6 D3Rk B AR TR R A R b X 5 U 28 M FL S R Y
BEH L,

R4 Hesperotherium sinense T F &K 58 5 SHIXTEL

Table 4 Lower teeth measurements of Hesperotherium sinense, compared with

other chalicothere species (mm)
Hesperotherium sinense Chalicotherium brevirostris Chalicotherium wuduense
Qiu, 2002 Hu, 1959 Xue and Coombs, 1985
5 L 12 11 9
p W 12 9 7.2
3 L 13.5 15 14.2
P W 11.3 14 11
L 18.2 22 21.3
pd w 15.3 18.5 14.5
ml L 27.4 29 30.2
W 18.8 21 18.4
L 42.4 43 40
m2 w 26.3 25.5 22
m L 46.5 47.5 45
W 24.8 25.5 21.4

Hig EABAERBGHA SRR IFIRBEA L IHAERAL R EBIFE R
$EEZHLAFFEETEMBARARFHBIL IR AR L EREED BRI
BHEEMRAHAEZRBOFS AL TS, £H2EREATRBHE,

HESPEROTHERIUM SINENSE, A CHALICOTHERE ( PERISSO-
DACTYLA ,MAMMALIA) FROM THE EARLY
PLEISTOCENE LIUCHENG GIGANTOPITHECUS CAVE

TONG Hao-Wen
(Insititute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044 )

Key words  Gigantopithecus Cave, Guangxi, China, Early Pleistocene, Chalicotheridae
Summary

The Gigantopithecus Cave in Liucheng, Guangxi, is a very well-known locality bearing rich
Gigantopithecus materials and important Early Pleistocene mammalian fauna. Three mandibles
and more than one thousand of isolated teeth of Gigantopithecus were recovered in the cave. Most
of the fossil materials have been studied and published, such as Gigantopithecus ( Woo, 1962) ,
Equidae ( Pei, 1961), Carnivora, Proboscidea and Rodentia ( Pei, 1987 ), Artiodactyla
(Han, 1987) and part materials of tapirids ( Tong, 2005 ). But the materials of Rhinocerotidae
and the Chalicotheridae remain unstudied.

The chalicothere materials from the Gigantopithecus Cave are the richest among the Quater-
nary localities in China, which includes 29 isolated teeth and one upper molar series ( See
Table 1).
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Class Mammalia Linnaeus, 1875
Order Perissodactyla Owen, 1848
Family Chalicotheriidae Gill, 1872
Subfamily Chalicotheriinae Gill, 1872
Genus Hesperotherium Qiu, 2002
Hesperotherium sinense ( Owen, 1870)

1870 Chalicotherium sinense Owen, pp.429 ~432

1929 Circotherium sinense Matthew, pp.518 ~519

1953 Nestoritherium sinense Colbert & Hooijer, pp. 81 ~82
2002 Hesperotherium sinense Qiu, pp. 317 ~325

Materials  Left molar series with M1 ~ M3 (V 5778.1); right DP4s (V 5778. 10 ~
11); left P4 (V 5778.12); left Mls (V 5778.7; V 5778.9); right M1/M2 (V 5778.8);
right M2 (V 5778.6); left M2 (V 5778.5); left M3 (V 5778.3); left M3 (V 5778.6);
right M3 (V 5778.4) ; right dp3 (V 5778.30); left p3s (V 5778.31 ~32); right p4s (V
5778.27 ~28); left m1 (V 5778.34) ; right dp4 (V 5778.26) ; right m1 (V 5778.25); left
ml (V 5778.24) ; left m2 (V 5778.22) ; right m3 (V 5778.23) ; left m3 (V 5778.19) ; left
m3 (V 5778.17).

Locality and horizon Liucheng Gigantopithecus Cave, Guangxi; Early Pleistocene.

Brief description A kind of chalicothere of medium size; bunoselenodont; upper premo-
lars not molariformed, with only one internal and one external cone; the upper molars with W-
shaped ectoloph and the paracone and metacone incline lingually seriously, parastyle and meso-
style very developed; with two unequally developed internal cusps, protocone round-conical and
robust, hypocone is selenodont; protoloph and paraconule completely lost; protoselenid ( the
anterior wing of the anterior crescent; Matthew, 1929) of lower cheek teeth well developed;
each lower molar has two V-shaped crescents; lower premolar series shorter than m3 in length,
completely absent of the anterior teeth and the first premolar.

Comparison and discussions Hesperothertum sinense is much different from Nestorithe-
rium sivalense, the former is larger and with the protocone more clearly round-conical than the
latter; the latter has very specialized M1 which is broader than long and with less developed in-
ner cusps, paracone and metacone locate more toward the lingual side, the anterior width is al-
most the same as that of the posterior in upper molars; but the most important difference is the
complete absence of the anterior teeth and the first premolar in Hesperotherium.

Up to now, quite a number of Quaternary localities bearing chalicothere fossils have been
recovered, such as Fanchang in Anhui ( Tong and Qiu, in press), Wushan in Chongqing
(Huang and Fang, 1991), Jianshi in Hubei (Tong, 2004 ), Linyi (Tang et al., 1983) and
Tianzhen ( Qiu, 2002) in Shanxi, Nihewan in Hebei ( Teilhard de Chardin and Piveteau,
1930) , Lantian ( Hu and Qi, 1978) and Zhen’ an ( Li and Deng, 2003 ) in Shaanxi and Yan-
jinggou in Sichuan ( Owen, 1870; Colbert and Hooijer, 1953).

Among the Quaternary chalicotheres from China, Hesperotherium sinense shows much more
differences from the materials from Fanchang, the latter has the highest width/length ratio of
cheek teeth.

The determination on the isolated teeth can be verified and tested with the length vs width
scatter plot of teeth (Fig. 8). It shows that upper P4 and M1 are the most variable ones, it may
be caused by individual variation, but possibly also by improper determination work. On the
contrary, upper and lower third molars are among the least variable ones. It worth noticing that
all the teeth from Fanchang have higher width/length ratio than the counterparts from other lo-
calities, and the materials from Jianshi is more closer to that of Tianzhen than others.
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