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TG £ B J& ( Acerorhinus ) Ho 583K R B 13 19 I AR B0 2 O e b B THE R0, 29 5 BRI
MNS T H#AY, BRHEEX s Hh E A =S, HERE T — i
T D YR P AT (Qu and Qiu, 1995; Qiu et al., 1999), R, % 5 4h
R IBIR Bohlin (1937)#3R By 583K A Sy AT BB AR ZE 0 BT i — /AR 4. FRATTHE
X—HXANUEIT A. tsaidamensis IR}, 8 BB T L35 B 3 Py i b g R ) T fE 51
PYHE 55 )2 ( Hispanotherium matritense ) , Ja B I AN SAIE A MEXHFETHHE, R
FETEHEFEHPPHETIR, SN, F A. saidamensis WENZ FR R T P Hr
h B HHAC Fo M IR WK R B8 A8 B ( Dicerorhinus ringstromi ) , Ui BB 5835 AR 23 b 19w 3 1 3 2
SRS, N RAR PR BT A SCENHE 7E 583K AR SURT &2 LY
BRAbaM R (B 1),

1 Rigid

Z B B Perissodactyla Owen, 1848
%} Rhinocerotidae Gill, 1872
FTAET R Aceratheriinae Dollo, 1885
KEEH Chilotheriini Qiu et al., 1987
T ERRERRB Acerorhinus Kretzoi, 1942

YLk ARTERB Acerorhinus tsaidamensis (Bohlin, 1937)
(H2)

¥RA  IVPP V 13793, K 588 WA T /K T3, - FF i2 ik 1, (B RT Fi5 52 8, rh
R, S e s BE AR B 44 20 mm, 2 CD 9825 M, V 13794, FARBHIER , (RFFA 52
BEIHREE, NI (R, 255 RAE p2 F1 p3, Hr G 5UARFE p3 ~ m2, AT 15 B 1k
TEOLEIWT, — AR T A 2 & (B 2), 7= B CD 0235 #i S, V 13795, &8, Wifll & %
1,78 CD 0219 #15, V 13796.1, 5 =% 8,/ H CD 0235 H5, V 13796.2, HHEH,
=8 CD 0235 H#i5 .

=it HIEA SIS R B IR A AR RIS, PR3k b kA 2 (CD 9825,
VR B R ), Rk b PIAT BT 20 kmo BEHEALA & LIRS (CD 0235, 258 K B35 5 R ) SR
F(CD 0219, R 5% ) , AT R 46 km, 7= FEEAMED AT, BTt Ewab g,

iR V13793 T ER A ERA K IFREI LM, 2 5 p2 M EBRKE A 70 mm, I
BRI IS, B K, AT p2/p3 RLEKFE, KEFIEL, 7 ml BIHNEE N
48 mm, F4FH, 2 4 LB RRBF , NAIAT R, B A, hiak 80 mm, R
AL FE 38 mm, )& 27.5 mm, THEEINATEER, WANTCIEH , iiH 284, T TR, pd,ml,
m2,m3 Z B T 4K 32 & B4 B 81,85.5,90,101.5 mm, p2 (£ x $):25 mm x
17 mm;p3:33 mm x 25.5 mm; p4:41 mmx 31 mm;ml £ 46.5 mm;m2 K 53 mm, V 13794
BCAERAE, R B E WS, B S AL TR 66 mm, 12 [A]HE 28 mm, 2 5 p2 Z AR 67 mm,
ARmEgiens. BRATHEmEIIME, BEE, F —X KP#EFRL. KEZREEL, Kk
HHE ml BIIEREN 50 mme TR 2, NE KBS R, BB TR, THEES
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5 v 13793 #1el,

B2 SERRARTEAA A N HUERTRE(Y 13794), lEHIR = Sem
Fig.2 Anterior part of the mandible of Acerorhinus tsaidamensis (V 13794), scale bar=35 cm
A. TRE occlusal view; B. fFIP lateral view

BB (V 13795) 8, 40K (BRAF IS 170 mm) . T HDGH , RRSSTHIEE . SR )5 2K%B
SEEPUT I, AAE NS, NUTE, BdPERBHME. SEiEmE ., TE8FEE,
RERBA , RKHLEH KB 5.5 mm.

B (V13796 1) ST E, N MR REART . IE 500 S R 9 1 T K, R
F ) J5 A, 5500 F5 S T AR IS A PR . o U S . BB =B KA 135 mm, DY
45 mm, I HTE 22 36 mm, PEETE 38.5 mm, FEBJE 14 mm, 8% 5 K 98 47 mm, 785 56
T FEZ 40 mm, ¥ LT RTG 4 35 mm,

PR (V 13796.2) M 4 581K , HNR 1] T 2B o1 22 50 o 56 7 T, 28 (i) LA 2 1 2 110 90 L
SRy S8 AU TE T I BRI B . PR DU At K (LSS R AN R B, BT A e O T Tl % .
SR X BRF 95 O IR AT SEAE I TR, WR IR “CVE, SAE KM T KA ' 4
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Bo HE I 74 mm, 64 mm, H - NERTE1E 50 mm, 233615 T8 FE 59 mm, 723 5615 A
Ja1% 33.5 mm, T ZEFE 39 mm, LA AT E 63 mm,

FEE 5148 Bohlin (1937) FEXT SR AR Z M Z LB T K E M BBHME A K,
BEATERBE VT A XY B EE 57 BB AT Diceratherium tsaidamense W, XA B A HE— N LES5E
B EYE(Nr. 503: LB R HUE; FiE; 12 Mk, AL SRS RN g
AL IESACE . BEMBRERETH —MME). BT Nr. 503 #A 28K TS LIS,
Bohlin i % Bl — 26 F 850 GRS, Borb Nr. 526 (R B8 FAREE & 3R FNZ2 MK S 324 R4 £
oo Mz FFLOR S35 AR B B A Diceratherium J&H, R H Bl MR K BE S
Ringstrom (1924)ic 3R KIPREER) Diceratherium palaeosinense —FE , fF BB K BEA —XH /N .
{BAth B IE A AR B T B B9 BT iB “ Diceratherium” 53t £ B FE B Diceratherium 2. ] 77 75 8¢
KA, BB FE RIS R, BT A BB i = A £ X @ P o Teilhard
de Chardin and Leroy (1942)1A>NH E ) Diceratherium” 5 Chilotherium 22 8] 35 ¥ B 2. () X
$o Heissig (1975)%F D . tsaidamense YA A Chilotherium J& , 35 LA Kretzoi (1942) 857 ()8 4
Acerorhinus YERSEARFFTTEMWR . B8 #1258 (1987) % Acerorhinus T HT1%K 5 3 J@ 2
DL, NTTSEARTEAETT N Acerorhinus tsaidamensis »

Bohlin TEAHXTHL T A . tsaidamensis 5 A . palaeosinensis Z [B] 5[] o X B NFPFE T 66
BHFEAMZEN W EA LB A, sadamensis B FHE S E; BFLIL A. palaeosinensis
/IN,Nr. 503 BIZRFLA T p2 BIERZ T ,Nr. 526 5 4. palaeosinensis —F¢ , 7 p2/p3 F4k2Z
Tsi2 B EBRAERATS ER L, M A. palaeosinensis M4 THEL; BES SR E MW METRILIL A.
palaeosinensis /MEZ5 . MIKFRER V 13794 FIEE S Bohlin 8 1 A . tsaidamensis TEFHE
—H M AT A. palaeosinensis

V13793 F1 V 13794 MG E L5 A. itsaidamensis FBFRIMR,, TIHE A tsaidamensis
T BB A S S B B AYIRSE , 7E Nr. 503 R BUEH 2478 51 (Bohlin, 1937, pl. VII,
8;textfig. 93),iX N[ i% 5 Bohlin 3R IAMIHERIEH K, BATRIM V 13794 BT S 4 EB 4
We4g B E Nr. 503 55—, Wi AT RE M EEME R A KK 12 B9V 13793 Y FARER SR 52 4
AWHR - A. tsaidamensis 1) 2 MEYI T 28 = /A, B @ A, A R 2k, A.
palaeosinensis B 12 A8 i £, FHRFU M SMUIRL . A, tsaidamensis B F ARG BE R A
BIEIIMIEE, vV 13794 5 H5EL—3, A. palaeosinensis W) J& T 58 ZU NI A , TE B — SR B A
(Bohlin, 1937, textfig. 165),

V 13794 5 Bohlin (1937)/ A. tsaidamensis b4t A —8 X B, 40 V 13794 /8 HE H
B —XKIWEFEFL, 1M Ne. 503 B BIHEFEFLAZAE, Ne. 503 7F 2 Z 8B B4+ 4% ik
BEIR i1 WAFETE, T V 13794 FEEA . X ERF 0] fE2Fp N MK R 22 52, B 2 Bohlin
HRMR A A B i R, MBI E A [ 3 AR RN 1 12 15 48 R~ 2 B4R
R, Nr. 526 1 2 BRAHS K, i2 [RIAVBE A 25, Nr. 526 RIEE B ELLL Nr. 503 /M3 £,
FAPEH P HUE Bohlin FRAS W P= ARG , N5 5 BN L, NI B4R B4 AT REA
SO [} 0 R R SRAABE ARHR T B TR

Bohlin (1937)#3RH) Nr. 503 kB i BB AH X4 K i B, BB R R i b5 mdLR: |, fib
WL AT DAARRE S A e A 3850 5 BB I 2% 8, SR 20 i T 5 oy, DA 32 T T T2 RO T
B, BB BN PIM T, BHR,V 13795 BEFES A. tsaidamensis BB H 524
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W&o

Bohlin (1937) AR s AUA — M58 =S H i w8 i Ml— ik Chilotherium wimani
HIEE =% H (Deng, 2002, fig. 3A, table 2)55 , HAME L NS IE , i b P I A ik .

7E Bohlin (1937) BSR4 R ¥H A. tsaidamensis FIBEE AT AR . A. palaeosinensis 1]
PEH (Ringstrom, 1924, textfigs. 71, 72)AHXT 4, ¥ 4= 215 T i 470 o 0% 17 180 45838, % R
BN ETE R SINT LT HER: ., Chilotherium wimani fI#E H (Deng, 2002, fig.
2h, table 6)%F BRE HIA ECNTTH FEAHY K, ST RIE, 5T T RV &

Vil
Re

EETF Rhinocerotinae Dollo, 1885
1R & E %% Elasmotheriini Dollo, 1885
PAHESF B8 Hispanotherium Crusafont et Villalta, 1947

DB ERAMFRE Hispanotherium matritense (Prado, 1864)
([ 3)

FRA V137971, — BRI A P2 (B 3.1). V 13797.2, —/ 5284 LA K3
(B 3.2) 0 MARFRAR GG FNEE (h 7R BE ILZE , P2 AN 5 %1 ] GEJB T IRl — A

B3 HfE s B R B, AR =5 cm
Fig.3 Upper cheek teeth of Hispanotherium matritense, scale bar=35 cm
1. 7 left P2, V 13797.1; 2. 45 L E# %1 right upper molar row, V 13797.2
a. BT occlusal view; b. JETEI#L labial view
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FEM VPSR IR [ IR M S A R B R I BB LA S L AR (CD 0231,
TRICHER) B VRTITRE 46 kmo = FLLIRAE KGR At WA op , oottt Foab Il 4

R PSRBT A, N SR E A N 106 mm. FAS A B 1 Rl R S SRS
B, ATE S, WEMSMERE RN AT RIS 5 A, R 6 M2
[ 4R 43 mm {5 1145 56

P2 JCHMEE , ORI, SRR, SMBESRZLS i, BT R AR R 2o, B R KRBT
RANFIREIRR o BTG KK, TS RS, AT B — S A TE T« AT
RIEIE RSP BORBE, AE RATRIRR AR 2 18] A — MG RPR R 4 . AR 5k
BB B b BER R B, TS AR U 48 RN 3, HoR R R 2R 4. /NI
iS50, R R BAE . SR/ NS . B 1,

R1 RERMDEBEAEMF RN LSRR ST
Table 1 Measurements and comparisons of the upper cheek teeth of Hispanotherium matritense

from the Qaidam Basin in Qinghai, China (mm)
- Hispanotherium matritense H.‘W,gwme
Moasures ESLY N HoA B A THH WK
Qaidam Other Chinese localities Iberia Turkey Tunggur
P2 L 27 19.1~35.7 23.4~29
W ~30 25.8~32.9 31.3~38
H 38.5
M1 L 36 33.3~44 33.9~51.8 34.6~45 42.5~48.9
W 49 46.2~52.5 45~54.4 46.7 59.2~64.4
H 25 33.8~44
M2 L 47.5 45.7~56 38.7~52.6 42~52 60.9~64.6
W 55.5 45.7~59.6 45.3~60 52 ~58 63.5~73.1
H 43 44~63.6
M3 L 48 45.7~49.5 42~52.3 41 ~ 56 46.4~ 60
W 49 47.1~50.5 39.4~52.3 47 ~ 58 56.6 ~67.5
H 42 30~70

EEEIEA S, A M2 SN BEAR G 355 T AN MU B R A, BTG 55 . R AT
7E M1 R3K, M2 J855, & M3 1%, BB M1 & M3 B8 R 5k, JBEREZM ML R
RERWHT D] M3 BT B SMEERHE, BRI R 35, BT K K TiAME, M1 iR 2R 3
RUlas BTG 7R TS 4R FE M . IR WA B IRIOAT AL, RATHINDH: . B8 AR AR 48
M — A FERMER, 5 RATRR A Z I RAT —4&%4%., M RERmER, 58S
SRR, /NRITES , JE/ RIS/ BTN, DL B SEEINE I 1] o o057 BE S T R —
MEEH . M2 BEIREUAE . BRI, IR S R B8, B K%
B JERRE W . RETHIE /D, FIRIEMER, SIS, B H A — 550, /h
R FETTHE 5 ORE B o SRR, E AT TG, AR MBS I 4. M3 DUhTE, M
MEHWRA 5. RRBERE, TEEN/PMIEEN. FEEW, 5% 54485,
ToRETRIFI/ANR] . BURIBEM: , KA AR IR, NGB BRSER, W R A INE. &
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Wit i S R TR A BOIR , Herp e B MR . RTRN 55, T MR G R &3k, R4
GRS A

b 5itie APECZA R DI PE IR KRR , R Hispanoth-
ertum lintungensis (B AN, 1978) 5B 1 Tesselodon fangxianensis ([E11E % ,1979) fHREEH
Shennongtherium hyposodontus (8 J7 I | 1] 8 % , 1983) | [F) 0> /) Caementodon tongxinensis Fi
Huagingtherium qiui (48,1988, 1993) . LA Kl A /R Hispanotherium tungurense (Cerdefio,
1996) s Deng (2003)iC3iA 1 i A M EIHH =1 H. matritense FTATRE, 3X6F o [ b o 3 e
IR BT T REMIEIT, AN H. lintungensis . T . fangxianensis . C. tongxinensis ¥ H .
qiui 52 H. matritense MR % . BT S. hyposodontus L5 IR T E B AER B o

SRR A i AR BB AR5 MR KBt 45 S K IRH H . marritense A8 AL, X
A —LERUNKZE o BRI P o A R L el R 45 EE AP L RS AR A 38 5 (Prado,
1864 ; Cerdefio and Alberdi, 1983;Ifiigo and Cerdefio, 1997), -5 7 [E B 41 8L, 45 Bl 2 22 Y br
AKR AR, AR ZLE S BE DL R ERE Y M3 ANE R k. BB AN B R/N S KT
KREGAFIHAH) H. matritense (Tfiigo and Cerdefio, 1997; Deng, 2003) 33T , ¥ 15 HAS L
BZHN(ED,

E E ¥ Rhinocerotini Dollo, 1885
¥R AEE Dicerorhinus Gloger, 1841

WECENE R Dicerorhinus ringstromi Arambourg, 1959
(K4

R V13798, A FANERIE, R EEREMN p4 A1 ml DL R m2 B985 R4 (K
4.1),7 B CD 0121 Higi. V 13799, £i FaE, FARBEA AR R Wk , IR BB LA K
A pd JE G EER, A (B 4.2), 7= A CD 0217 #14, V 13800, Z& M2, H#i & T
S b BEMEERER (R 4.3), 7°H CD 0217 #ius . V 13801.1, 45 7 Mot WZs O o7
4,778 CD 0218 #isi, V 13801.2, AR imsg, ™= H CD 0110 #i5, V 13801.3, AitsH
V¥, 7 H CD 0110 H#b 55,

T HWAE IS VO S R B 1AM SR R A AR AL &, R Ak 4 A (CD 0217,
0218, WEER) ; itk b A 25 (CD 0121, FHEER;CD 0110, ERHHER) . = TFAf EE
B E T, Pt FimeiuA,

iR V13798 BT B A&, SN VIE, pd SMAREE, RTM ERLAZE E M, TRT
B, BHE, S UFEAE TAMNELL, FRBE R, BH, A EHEe, pt K
47.5 mm, $E4Y 35 mm, & 39 mm, ml SN TEE, JRIA Rélif , TAMAR , T UOE G R 3E
HHTE R, B 1a] S5 BIAE, ml K 53 mm, 5% 34 mm, & 32.5 mm,

V 13799 HY N AIUKFCEBAR, T H, YRS, 7E pd/ml RELE 4 mm, THf
TElE, BB M S RN %, EASTEE, PR Y, BUREAMDE, bR
%5 m3 MR R 61 mm, LFHSZN SMNEMPEE, FRLE KR, FHEHING R EE
B VIE, BiH-2 AR, FETE &K, TRERMEH, TAEH . w2 TIMEH,E m3 §iM
ARBROMRIBIMEN . BRATEEE EF 5% Je 8 M AY B 4 430 mm, p4 B .
ml B \m2 Ffm3 B m3 S5 T HE R EE S 51H 68.71.75.90.96. 5 mm, b F 37 5% B
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145 mm, AR ZELL T E0H B 220 mmo ml 29 51 mmym2 (K x 5 x &) :53 mm x
36 mmx 17 mm;m3:52 mm % 33.5 mm x 22 mm.

4 RECHUR A BRAY T HE R M2, IR =5 em
Fig.4 Mandibles and M2 of Dicerorhinus ringstromi, scale bar=5 em
I. A5 FAEFH fragmental horizontal ramus of right mandible, V 13798;
2. #i F#iE horizontal ramus of right mandible, V 13799
a. ML lateral view, b. MEIM occlusal view; 3. 77 left M2, V 13800, W4 occlusal view

M2 (V 13800) B REB T , i 69 mm., SMEERRZUNCH, EAMEH . ARG , 6
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VR ERIE P A D . RUREER Rk, 2IERMERR, #8181, /. BN
H AP A DA RGBS R JRRANEE , FH I, BIMR L , FTRA L,
BEEEET 3 AHEK. BE VIE, FREIMR, BERHTES, PR VETR. KRRk
4%, R T 2T KT R . K 66.5 mm, 5 60 mm,  67.5 mm, V 13800 S5{R7E D.
ringsromi I ARAL, B A1 UK 5 , TR IR GET 24, BJR M &35 , AT ARIHDH:, Jo/h
R R RTHISS , 5 Ve B AR, T AMAAT , AR B 2R (Ringstrom, 1924) .

55 7 MO (V 13801, 1) FAEASE, H RmE SO E , e Y KB . RTSR AT IR, J5 %
TR, S35 /0, TS B Sk MO BRI, BB/ . BRI w24
TR, HATU T M B E TR TEBET . 5/, FULEHER. MHERRTERY
145 mm, HEA S SERE A 60.5 mm, HEARH RASEE R 54.5 mm, 3X —HHEZE KT Bohlin iC
R A tsaidamensis (FAFFE, 5 8955 7 IR LR 3 IR H124 94.49.46 mm,

AR TR (V 13801.2) 38 99 mm, 22 55 mm, Ringstrom (1924 ) 138 i 11 5 {R T 1)
D. ringstromi WIBEE TLNGFEEE A 100 mm, 5EERIRAM H— . KIERKEEHE/N
F D. ringstromi , WG BB Chilotherium wimani BB TG T8 B 340 82 mm, JBEH
53 mm (Deng, 2002), A B&E VTHE(V 13801.3)FE 91.5 mm,/E 51.5 mm, A. tsaidamensis )
BB TR 5 85 mm (Bohlin, 1937), C. wimani SF-33°4 87 mm (Deng, 2002) ,#/NF D.
ringstromi o

S ERAARA TG RA L WIS D. ringstromi ST FATMH
FRAEFIRE R, W5 A, tsaidamensis FXABRLEWHIMEH AR ENEHRAEREE
B AT A, tsaidamensis LA . FibhELERTREE (BN TBUE L T LAAIB T
ERREMN, XEEBREXHNTFLABREN— MR FEHRTHEER,HERT
Acerorhinus 1 Chilotherium “FTof 2, Vil i th M B K o

Kaup (1832)##38 T 7E Eppelsheim & ILH— B4 Hi#l , 24 Rhinoceros schleiermach-
erio Wagner (1857)%1 Gaudry (1862)##iR T Pikermi FIPIAN B4 L& , WESZ N R. schleier-
macherio Osborn (1900) #:3% 4~ ## 9 A Ceratorhinae Y23} ) Ceratorhinus J& , J5 3 X EH R A
Dicerorhinus J& , AR E S5/ — "B EMMIF ISR (D. sumatrensis ) #iiL, Weber
(1904) B HiR T Samos I— K BEFER ,ME N D. aff. D. schleiermacheri , 3 IER LTS
B S5HIEN D. schleiermacheri Z [0 SIS MR T LHX F], Schlosser (1921) ZEiH1E S
Hif = mt D sh i SCE b, AN Veles. Pikermi F1 Samos HI/® 45 Eppelsheim MR 4H
R LB EEN— TR (SEFRBZEF), B D. schleiermacheri var. orientalis o
Ringstrom (1924)IAHXANERN S D. schleiermacheri HIX 5 28K, FRBHBHA -1
Fh o BRI AFBEIE A —LEE R Rhinoceros pachygnathus A B, B 55 Gaudry (1862)
HE R Pikermi (K T AiE , LA & Khomenko (1914)Fl1 Alexejew (1916)$3A FIFLFERE Tarakia F1
Novo-Elisavetovka 38 554 DP1 ~ DP4 [{%5%1, D. schleiermacheri 5 D . orientalis T£ T & &
FHESHX G, ETER 2 PRERR, TEE T I ILF R 2R AT, A
WAl B85, Ringstrom (1924) 8 D . orienvalis 148 F 3R T 458 = B 5 3h #8513
fBALE o Arambourg (1959) ZE VIR B /R B A 3 HE B 4 iy SCEE w4 L, AP I BT IR
D. orientalis SERM AL A FEAHFE , B AR XN FETT A Dicerorhinus ringstromi o

AT 4838 X E A T LA B, b3 SRk A AT A S AR PE B Y0 B 1K) Dicerorhinus
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ringsromi }8{lo (RIESNYIBEN D . ringstromi RILTF I PGRMERE R V4 (43,49 Hi ) FIEHK
HL(52 3050 LA BT R 2 RS (11,13 80 R R BNV (12,35 M) . RS M AR 8
MBHEAZ KA TE 12 SR B — M2 RSk B, 76 11 35 R IR BB AT B A 3 py 2 A
TR . SHEAARSRAT] X G, 11 5 50 F 8B K S R S s, F 45 H
R, Sl BT S Y 2 T AT A0, MY R R 1] E 48, A RO S 3R R AR 4, 53X
SITRERS A XK. H— MRS, THEVBHE, dpl BRERBBE, B8
XA EAFTERIRIE . T ke 0, T i R, th Ty

Ringstrsm (1924)IA4 D . orientalis TE HeBIFIE A 15 Coelodonta antiquitatis BT X
U /IN—2% . Dicerorhinus ringstromi ¥\ T |14 %8 2438 45 4 Ak 07 1) 5 B0 AL AE VN B9 B B
Ceratotherium simum JEH ML, Wi Dicerorhinus sumatrensis B b . F 7145 (11 #0 12) #BAF1E .
XtF D. ringstromi SEERIZIAN Ceratotherium J& , B FE635 AR BB /D | 3% B AR HEA DT
Wo HUBRATLUKIL, Sk ARRA T Bk 89 R ~F RGBS IR €. simum B—
W, MHERTAET D. sumatrensis o

2 HUREHRUAIAURIR SR

2.1 MERKITE

SRR B A T R LS, R TR BB 6 T, 2 A4 R E
JE,15 10 000 m LA B, HAY R TP T RIF&M4. EHEEHEMERT. =
WHERREREERFECT R EME, DTSR L R — s Bk, 4 K
2B TAE K E TRGIRN T

ASCH TR 3 FBRAS L BB R BB ML IX o b X H 8 1 35 T s i 5 B T
PAE B LL . Hispanotherium metritense Hi B A% %1 T8 v B AW AL 39 = 6 (CD 0231) , 47 F
AERERSSOUEBNSE RS, AN A RO Lagomeryx sp. %1 Stephanocemas
sp. 5o HTFWERLAIAE T B RS . Acerothinus tsaidamensis HITE AT s 2
FEFGHS X B S BUAE— A RSB Sk 1 (CD 0235) , BFAMK B i 7R 3% A5 46 T B oA B3 7= iy
Dicerorhinus ringstromi #2400, {HIFAhH (CD 9825) Firj” i i F AR Bl FAE M S F, 5238
Bk ERRD EIE B S RS BT ERSE L, T Bohlin (1937) B4 Z WL
FIRBIWIERR AP X L E E, 5= SRR, B A. tsaidamensis 1A I
BRES, H EFRBTBES D. ringstromi 54 (RBRNIFE CD 0219 £ E WA S ERIIE),
D. ringstromi JENIEEE b, 2 F L BUIERIMIE N L3, B, Sek ok 3 FhEBRA I A
SN L5 T WS B A Y B ARAH 2 (LA S — 2 TAE TC G xd H AR A B 78

Ifiigo and Cerdefio (1997)35 i H. matritense T MN4 ~ 5 HiJ8] 53 A T LA 2 & , T
FE MNG ~ 8 HI[H] 535 F— Lo W o 5, N H O R HHANSE Y, & H. matritense 19T
RN I VKT B B SRR 24 F ERUM B MN6 (Deng, 2003), i B kM H.
tungurense BT HT /RENYFEA YT MN7 ~ 8 (Qiu et al., 1999; Wang et al., 2003), FHI, &
H. matritense 588 o o H Sh W BEQL R A 2 T MN6, EGE0& H “ ek R B i
(Bohlin, 1937) {45 R R KB LB DS HEMNRA D TRR RN =T3R4 F
K BTHIEHR Stephanocemas . Lagomeryx 1 Dicrocerus” % 45 ; I8 FJ5 % 2 Hipp-
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arion 1 Tetralophodon 5§ . {ELILYR ) & BLUE HH S8 55 AR b s fF 7F L IE Y Z B S sh i #, Lad
J5UR REAS M) S Hispanotherium matritense 324 | Wi/AN &5 Hipparion [Fl—247 .

A . tsaidamensis TEH B Acerorhinus J& W) 2 FNFh b i R 45 , FEFAC 548 Lo o H o i+ 2
i) A. hezhengensis TN A . fuguensis T (B G HESE, 1987; XF ¥ ,2000) o MK B & BRILIE ]
A. tsaidamensis 7= JZNLTE H. matritense WEALTE b, I BB A S — Bt )2, FLAT AR
JOF A7 W6, m 3t LA B2 B, A S T AN MINO A R #OFA5 HEBR (Qiu et al., 1999),

D. ringstromi R IENWRPHRFW S TFZ— RIESIWEES Maragha, Pikermi F1
Samos 1 5 ) 22 Mt = BE Ch B Wy REAR B BT , B A W] B AR, BRLEG DR Bl M T RN
) MN11 ~ 12 FH LG (Qiu et al., 1999) . 3T Ay MR B 9% th 2% PR AR T M o5 AL 4 )2 (W 48 i
TE 7 ~5.5 Ma ZI8], 558 T M P i RS (R V655, 2004) o S ORGES M HE [ — AR A 8
I AL H D. ringstromi A, LA SR E D. ringstromi WIHLZE B
AU L1208 T e o R A

2.2 SEREENX

H. matritense 7ERRYNBEIN A £ TE T TR MR BE (b g SR B85, B E BA
=RV BB R A0 K A UY JE ( Cerdefio and Nieto, 1995; Tiiigo and Cerdefio, 1997),
F—J7 1, H. mairitense 76D E M2 55 W R ILA 2 W2 AR 8RS , 5~
W R R AENFE B R EEN FIEKMAEERSE, BT, H. mariense 720 BN H RS
BRI AT AN TR] , MIN6 38 (8] i A5 AT REVR 24 T4 MR 32 & TR it FIisiiH o

A. tsaidamensis B [ 1A PR JTASREEF] , 7] 0% [B] BE S04 , JUIA 4 st AL R ARAIR , ik 2L 4
kB BB 2 A HE A T 8 SRR A 1, 3 I b ) 60 3 R A DA b 0 AR 9 (BR 5 A LT
T84 ,1982) 0 A. tsaidamensis A= 3% BIE BT HE L0 A TR AOIASEE , (HIR K, BF TR
R, BRI, LR F R 3, 3R AR FI#E AAFTE (Deng and Downs, 2002) . B4R, 4
IR LR ) SR S RIEE N R —2, BEB T2, X—4REAE
e, e B 0 e D P A 8 A 30 L Lk B0 B A 2 XU R o IR e AR X 3 — 3 X )
ALDBE S WA

D. ringstromi W EHAE K, W8, 135 T 75 (Guérin, 1980) , HATE T HEGIA N
5 Ceratotherium sinum AEH ML, BN F T 0 % JF B9 4 76 (Ringstrom, 1924) , B A 5T H 85
HAR P E b s R34 B KAYE N 58 BT 45 (Deng and Downs, 2002) . 83 5ERHE R~ 1E
YRR AR TR AL Y £ R Y S B A MR D AR S
Wi RARFINESE S LI DA 5 28 B A AR 8 355, R S B I FR 5 A AR
TRIRIE SRR T AR EAFIRL IR A SO GBR B ,1999) o SEA AR HIX — B
B SUBEISERFE 7] R SR TE S I RE A TR

Bt ARG FHTHEF RS BM RS TR AR S R
B BLE GEH FRPRIE, KRXHRGLEBEFSE,
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Summary

New rhinocerotid fossils discovered from the Miocene of the Qaidam Basin in Qinghai, China
include three genera and three species: Acerorhinus tsaidamensis » Hispanotherium matritense , and
Dicerorhinus ringstromi . Of these the latter two species are first recorded in this area. Although the
new material is fragmentary, its discovery extends the geographic distribution to a region of previous-
ly poorly known fossil records. More importantly, the “Qaidam Fauna” was previously thought to be
early Late Miocene, based on the co-occurrence of the survivors of the Middle Miocene Anchitherium
fauna and the early members of the Hipparion fauna (Bohlin, 1937; Qiu and Qiu, 1995; Qiu et
al., 1999). The new material, on the other hand, suggests that the Middle Miocene fauna bearing
H. matritense is definitely present in this area. Certain primitive cervid fossils of the Anchitherium
fauna, discovered by Bohlin (1937), may have coexisted with H . matritense instead of the Hippar-
ton fauna. Moreover, the discovery of D . ringstromi implies there are late Late Miocene deposits in
the Qaidam Basin during the period corresponding to that of the Baode Fauna.

Ifiigo and Cerdefio (1997) indicated that H . matritense occurs in the Iberian Peninsula during
MN4 ~ 5, and in some Asian localities during MN6 ~ 8, such as Turkey, Pakistan and Mongolia. In
China, the Dingjiaergou, Laogou, Lengshuigou and Erlanggang faunas bearing H. matritense corre-
spond to MN6 of the European mammal ages (Deng, 2003), and the Tunggur Fauna bearing the
larger H. tungurense corresponds to MN7 ~ 8 (Qiu et al., 1999; Wang et al., 2003). As a re-
sult, the Middle Miocene fauna containing H. matritense in the Qaidam Basin should be correlated
to MN6. Previous notion that a uniform “Qaidam Fauna” characterized by a number of surviving
members of the Anchitherium fauna coexists with the earliest representatives of the Hipparion fauna
(Bohlin, 1937; Qiu and Qiu, 1995; Qiu et al., 1999) is no longer viable. Instead, a separate
Middle Miocene fauna includes some cervids, such as Stephanocemas , Lagomeryx, and “ Dicro-
cerus”, in contrast to a Late Miocene fauna includes Hipparion and Tetralophodon . The new discov-
ery establishes that a Middle Miocene Anchitherium fauna exists in the Qaidam Basin, and the
above-mentioned cervids coexist with H. matritense instead of Hipparion .

A. tsaidamensis is the most primitive among all known Chinese species of this genus, and its
age is apparently earlier than those of the middle Late Miocene A . hezhengensis and A. fuguensis
(Qiu et al., 1987; Deng, 2000). Our new discovery further demonstrates that part of the strati-
graphic range for A . tsaidamensis coincides with that of Hipparion . Stratigraphically A . tsaidamen-
sis may occur just slightly above that of H. matritense and extends upwards to the late Miocene
Hipparion fauna and the age of the former likely covers the period of the early Late Miocene, corre-
sponding to the lower part of MN9 (Qiu et al., 1999).

D. ringstromi is one of the representative members of the Baode Fauna, which is very close to
the classical Hipparion faunas from Maragha, Pikermi and Samos. That they are of approximately
the same age seems certain. As a result, the Baode Fauna should correspond to the European
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MN11 ~ 12 (Qiu et al., 1999). The latest paleomagnetic study shows that the age of the fossilifer-
ous beds in the Baode localities is between 7 Ma and 5.5 Ma, and the Baode Fauna belongs to the
late Late Miocene (Deng et al., 2004). D. ringstromi was also discovered from the Duodaoshi
Formation in Jingmen, Hubei, which has a similar age as the Baode Fauna. Therefore, the strata
bearing D . ringstromi in Qaidam should belong to the late Late Miocene.

H . matritense in Europe was considered to have lived in dry and warm habitats, because it has
hypsodont teeth, thick cements and slender limb bones ( Cerdefio and Nieto, 1995; Ifiigo and
Cerdefio, 1997). On the other hand, H. matritense in China always coexisted with Platybelodon. ,
and its fossils were often associated fluvial-lacustrine sandstones and conglomerates. It seems that
the Platybelodon elephants favored habitats close to water. Consequently, the paleoenvironment of
H . maitritense in China is somewhat different from that in Europe. During the period of MN6 in
China, the climate was probably not very dry, with abundant lakes and rivers.

The medial flanges of lower second incisors of A . tsaidamensis are not sharp. The distance be-
tween lower incisors is narrow, and the crowns of the cheek teeth are comparatively low. These
characters indicate that A. tsaidamensis browsed mainly on shrub leaves and was adapted to shrub
and low brushes (Qiu and Yan, 1982). During the early Late Miocene, the climate was warm but
semi-arid with low precipitation. The aquatic habitats were reduced while steppe and shrub wood-
land habitats became predominant (Deng and Downs, 2002). Apparently, the climate in Qaidam
during that time was consistent with the general tendency in the larger region in a transition from a
wet to dry regime.

The body size of D . ringstromi is gigantic, and it has hypsodont teeth and cursorial limb bones
(Guérin, 1980). Its habit was very similar to that of the extant Ceratotherium sinum , adapted for
life in a steppe (Ringstrom, 1924). The late Late Miocene saw the greatest adaptive radiation for
the Rhinocerotidae in its geological history (Deng and Downs, 2002). According to pollen data,
angiosperms were dominant and gymnosperms are rare during the period of the Baode Fauna; broad-
leaf trees were dominated by Ulmus , and less important were Betula , Quercus, Carpinus, Corylus
and Liquidambar . Conifer trees were dominated by Picea; herbal plants included Chenopodiaceae,
Artemisia , Compositae, etc. The pollen data indicate that the Baode region is in an environment
mixed with forest, shrub and grassland in a comparatively cool and wet climate (Zheng et al.,
1999) . The climatic and environmental conditions in the Qaidam Basin during that time may be sim-
ilar to those of the Baode Fauna.
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