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WE.: BB (Diceros J&) WE—ILAE TR D. bicornis £ IEFEIE I, ZBEFIELH G Z
A TAME L EEMF RS X HARERE X KIS, B 88 (Diceros gan-
suensis sp. nov. ) RIZRIEFEMALKEWR R M. A F B T B 24 o 37 A4
R, B ARSI BN SR AVE ALTRE B AL T AR T R AU T e BB R N TR LR
BB m3 BOR VATAW RN DP1 T P2 JEH IR (P2 #0 P3 f5 35 4078 1 X 55! T AR il o 1ig st
X ) Diceros neumayri, D. neumayri B335 B—F I — S0 HIE R, G 1R R (Diceros J&)
FE PR ( Cerasotherium J& ) ZI8 [ HASH , B BoR, HRBEFM D. neumayri i— RN L [F 1)
FRHEEHENSEH#SHAREHBHNRAN, NZREAARER,

KR HIRImE LM, 6, YR, BR

FEESSFES.Q915.877 SCERARINFS.A X EHRS.1000-3118 (2007)04-0287-20

IR (Diceros J& ) Z BB 4 DNIAETR 2 — , BUUFF—F (D. bicornis) , EIETEIEM
}2 4% Prothero and Schoch (1989) f4r2877 %, B4k B B 2 5 1 2 ( Ceratotherium simum ) 3£
[5) 28 3 X4 BB 0% ( Dicerotina ) , T BUAE 19 55 — Fh W5 8 BB 4 9 |1 B ( Dicerorhinus sumatren-
sis ) DU Ja& %5 5 A B . #% ( Dicerorhinina ) o ZERT T 40 B 3, BBV & 43 70 T BR UH AR & FHE 4
PR, 0 A B . B ORI B 55 7R b o Vg X (1 — S i PR b 3R A A R, A
T, BB AA AT MR EIEH EAE N R TH X & BT, 2005 45 8 HRATEREH
A B S YA SRR R 8 9T EL S W b A bR AR B, I R T AR F IS A 2
SEUFH BB A, BEVE A TR . AR BiInE 3N E w2 R L 2 5 LA, 2
A7 47 86 HH BT TR 2H 2145 £ AR AR (X555 ,2004 , K] 5) , 2006 4, FMIBUE Y 1E X A&
S FE— B A REDN BB EL B — R TERA, FEEEE T —177 8
i 2 23, B SR E R B L B A o X L6 b0 72 i B 45 K R BRXS T 1 i AR
oA BB ASFRAE RS 28007, LA B2 218 3l ) 7 1 5 i s B 300 1 3t 388 4 A gk A o AR R L
AEERNEL,

LX g BB =B B HEsh ) 5l AT R BT S b i A5 . HMV J HOR ABC 3)
YA B IR A 5 o AR AREARYE Sisson (1953 ) , Il & J7EEAKYE Guérin(1980)

DA EAZEEARAN TRNZE M E (45 KZCX2-YW-120) B A L M TR (55
2006FY120300) | {5 5 £ 5 Bl B 95 % SR MR T H (405 : 2006CB806400 ) FIE X B AR F & B AW H (H 5
40232023 ) %),

WO B 8:2006-12-29
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Z#5 B Perissodactyla Owen, 1848
E %l Rhinocerotidae Owen, 1845
ERET# Rhinocerotinae Owen, 1845
ZRBE Diceros Gray, 1867

HHRERE( #17) Diceros gansuensis sp. nov.
(E1-5;% 1-4)

ERGRA  HMV 1421, —3L-B7 T A0, Z2 00 & B Ak & TRk (&1 1.,5B.5C)

HAArRl HMV 1442, — B4 L BH T4, T ARG 3B AT SR Bk HMV 1443, —F4F
k&, DP4 WKL 7 , M3 MINIET (& 3B) ;HMV 1446, — 84 523 1) 3k & , AL HTALE R o
B (B 2,4C.5A) ;HMV 1447 ,—4h4E 3L & ff DP1-DP4, M2 RIRIEE & , AL 45 i 2k (&
3A 4B) ;HMV 1448, — R H , R A MR 2 ER (B 4A)

BRRFE  LAHH N

WEFMBEA W& WEF L £ 5 1 (LX0008 ; i 3# 48 4R :35°29'00. 6"N,
103°28'28.0"E ) , B Hp MR 4L H 3k, HMV 1447 #ith S FZ LA

$IE  — R R SRR R R RS A AR R R . AR AY, BTANB IR 45 T G
o BUNMIEHAYE P3/P4 REKTE, KETEME, HhINEE, hEEE, FmeE, &
K TECED AR N, BIRL R4/, BT RIS L, FHBEHAE, KF
YRS, FRAXEEME, S5 m3 ZEERE, ARSI RN, NS, G ATE, DP
TJEH P2 JRE I, P2 1 P3 5B 4%,

iR Sk B HPERN, BB R b A AT K B R 591 mm, 5304 AR U R (T
7567 mm, 3 Guérin, 1980, table 2, F[E) 8555, /N F A AE B B (B 797 mm) .
A, BB R EMIE K ESES RRIEE M HECGLKIEE) T4 0.55, 1A%t
Eb, AR B8 2 ) Sk K FR AR 4428 0. 58 JEUH A 224 0. 43, Antoine (2002:92) ¥ 3k K 45
BT 0.5 5 CAK LA, KT 0.5 RiEskAl,

BB W SR, MRS T 3 4 R W, JEH 25, B R 30 ~ 36 mm; FjER5&R £ [A]
TR, R T B ThTRELRE , LA S B IR R SR ZU VG , B S A R S B S A TR X,
PIME ek, BB mE, B —4&PHREBENAE; PWTER, EHA, 5 T = A
JE—e 4k, A BB TR AT W E ORI A (4, HMV 1446 (9 5 # A JE K 164 mm | 58
144 mm ; £ P o 9 2 SR T B O 5 S ) 1k 55 HEL RS T 4031, AN A 28 B TR 1 5 R R [ A
1o TESNAE AR (HMV 1447 ) B 4G (1 {8] 8 A7 A6 IR I, T ZE NI 8 1 M3 95 A8 Ak
(HMV 1443) h 8 AREREE T . HHEMFTENMERA LNEREE S5 I E
4 FEBAMIE TER ST BT BB MR, SR AN M AT R . ZELHAEA PR b Al DI SR 51| &
BARSHB B,

HIE B 45, IF A RTAT B A7 BT, 78 DP1 Z B K B2 60 mm, &4 | 151775 1
A %, RIARE ZE T, PERA BN 5 &N 30 ~ 35 mm, F&MAINEE K 10 ~
16 mm, 5 FE 2 FRALE ., 2ULBETE R U B JEEIRTE P3 % P3/P4 FLK
- fE P2 B R 61 ~ 67 mm, S AME R S F X B %R, HE TN ALK, IR B, 5
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B HREBRCGHF) ER, HMV 1421,
Fig. 1 Holotype of Diceros gansuensis sp. nov., HMV 1421 | lateral view
A. 3L& Skull; B. THE mandible; LA scale bar =10 em

35 mm, K 25 mm, i T P3/P4 FLZE P4 FiEKF, G0 8 H T & VI AT, AHEEZY 15 mm;
O AR RS AR, 5 R B Bl

L AE R, 20 AR B B B9 5078 , BAT_LJ7 RS R TR . TH BT TR
KEL 50 mm, HMV 1446 [HERTRLI7EIR &5 _E &5 48 A0 BAT U Ba T , 10 b T R o
RS 5 TR LA AN AN TR Lo IRIEAZE AR, AT, AT e M2 FhEfkF, R
SrE a5 EJ7 . IAEETORRE TN & 3%, SR AU MU % o, (B i PI 69 B R BE IR A — 2K
HE_E 2535 sk AR R , T e A 0, ARIRRT JS Y0 . BB Il E AR L 5 2%

5 7 A M B 2R, 2 ER N SNEZ) 10 mm, #2558 _EF FE4 35 mm; 7E4)
AR PR VL, 7E PR LS 15 mm, FE R ERTE 2 50 mm, B 15 FALEAR, [ B
Pk, JA G S 2 5L MRS , B AT AL

3B THUTE S i S0 0 T A0 1 B , E A OB A R PR A R e i, B TH Ry 2 WS
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B2 HlBEGHR) L&, HMV 1446
Fig.2  Skull of Diceros gansuensis sp. nov., HMV 1446
A. ﬁ"J?'JL lateral view; B. ]ﬁ?‘m dorsal view; [:EWJR scale bar =10 em

Ghm kg, mPTIEE, S TR R AN THE LA W2, SAMAEE R, 2EELE,
HMV 1446 &9 FEFE R 188 mm, FEANAFMARF AR MET  BABMAFE. RBTIK,
HMEEBESL . TRIESS , = 18] A Y FE HYF 1

PETEE, S EAE 2 00°J A R R 78 AR R, JRFR I TE . IS TIALE 58
HITIRE , FF A AR RIS, SIS M G AT, KW R BB R, REE =ML, T4 WK
$50 TS, FTO A — A IR BRDIREE T 5 NIAg 25k, B KT (38 g s S Ies 5 , R0 3 K
WA — TR ERHRGETT . MARILEE, K EE SR EEAER—KF,

BUBLZR 2 —BRHEIE  RAHIREE , BB IUG 81; 7E BRI TS5 (BAE S MR 20
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B3 HiERCHR) REFELE
Fig.3  Juvenile and young skulls of Diceros gansuensis sp. nov.
A. HMV 1447 4% juvenile, JRAR dorsal view; B. HMV 1443 354 young, [ # ventral view;
LL#I R scale bars =10 cm

MY RE, FERGRMNEEETRRG . BUFM, 5, A Py &, R A B
KW BERFE, EREHEMETE GRS XN EREAE ML SRINEE, (HIE4h4E
MEFENMEBPEAREG . 1EABRINEIE R HIE EMATR, X5 5% AR, BT
Zh , 3 r AT N O e A, U B SR AN NANETIT RIS 4, HMV 1446 (175 J5 %
J& 13 mm, } 45 mm,

EE FERRTEREmRED, h R E = AR R Bl B 5 AR E AT 1200, FREh
TRIE, A i R, J5 ARG B LR 1, ARG T s . BB R BE
AIFRSE R , S HR e, SIS HAERGT . B RIZTE M3 K SR i e ™, AR S 21 TH
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B4 HarBECHM) LB THE ML
Fig.4 Skull, mandible and milk tooth row of Diceros gansuensis sp. nov.
A. HMV 1448 F4'B mandible , TR occlusal view;B. HMV 1447 7 FZLATEI 5% left upper milk tooth
row , 7 [ A, occlusal view;C. HMV 1446 ,SL-8 skull , L 4R occipital view; R scale bars = 10 ¢cm

A, SERETOEHE . @M, HE% 2 U, KRR EE M2 F&KF, AALF
SFILBE,60 ~70 mm, FAARRIRE SRR TC U, UG i — M SR R 4 T A
B EESEAR S SN, BRA BE A s, BERTALAT M2 KF, BEELRmE, 5
15 mm, FOM)G,

B R, B 0, JE S p3 SR EREK p4 BIERAKF . BREERAE, BINIZK
AT, FERE 74 mm, PAEIRIBK B R T 64 mm, MG, OB Th VIR ; B 1S4
BRI Sl BHEL/AINTA R GLTF p2/p3 FEAKT B I3 2R P

FHUKF T &I S i, 5B, KF SR, FFBE, FRIERE N S5 ~
75 mm, IE VIS AR, AR, JE L) 35 mm, B SCEEE, N SMREE S RH)
TRIMIBE , ABC T R R R H i TR A3k, 15 5 il T, B BE(L 4.5 mm,
SMUUIRE , AR ™ o BRARZEARIS , 1) PR M5E ZU3" & , AP S A28, PIARB SE I A e s o BRR
RIGIWTERPTEER, M SNEHIH 2% , FoA s [ i 59 )5 1 o
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K1 HRERR(H™)XBNE

Table 1 Measurements of skulls of Diceros gansuensis sp. nov. (mm)
Measures HMV 1421 HMV 1442  HMV 1443  HMV 1446  HMV 1447
1 Premaxillary tip - occipital condyle ~627 — >550 >601 >556.5
2 Nasal tip - occipital condyle 649 561.5 559 645 586.5
3 Nasal tip - occipital crest — 522.3 569.5 613 570
4 Depth of nasal notch 170.5 158 155.5 177 139.5
5 Minimal width of braincase 82 122.2 121 118.5 126
6 Postorbital process - occipital crest — 279.5 326 337.5 318
7 Supraorbital tuberosity - occipital crest — 313 342 369 331.5
8 Lacrimal tubercle - occipital crest — 346.5 386 396.5 365
9 Nasal notch - orbit 142 118.4 108.5 132 111.6
13 M3 - occipital condyle 285 271 — 315 —
14 Nasal tip - orbit 307 263 248 297 249
15 Width of occipital crest — 220 197 202 182
16 Width between mastoid processes 218 235.5 246 246 ~200
17 Minimal width between parietal crests 39 47 63 62.5 95
18 Width between postorbital processes — 224.3 214 252 191.5
19 Width between supraorbital tubercles — ~258 268 262 224.5
20 Width between lacrimal tubercles 244 263 274 254 ~215
21 Maximal width between zygomatic arches 292.5 352 326.5 322 287
22 Width of nasal base — 178.5 156 147.2 147
23 Height of occipital face — 139 122.3 142.5 ~127
25 Height of skull in front of P2 224 192.5 213 217.4 201.5
26 Height of skull in front of M1 219 218 225 243 195.5
27 Height of skull in front of M3 219 227 208 243 —
28 Width of palate in front of P2 33 45.3 61 42 84.3
29 Width of palate in front of M1 50 63.4 89.5 67 95
30 Width of palate in front of M3 53 85 105 70 —
31 Width of foramen magnum 49 50.5 54 52.5 52
32 Width between occipital condyles 114 128 130 132.3 ~ 140

FL_EATER B RAR AR R AN , KNG, & 2 8] 5 SMEE R WORAR , JORT R A, B
Bf 955 5 Jo BRI AN /MR JE A SR 47 , {X DP3 1 DP4 sh 4% A i IR 8. DP1 Y IR
HIRBIENEE, BaH , PS8 ESE, BT H. DP2 B &#rE M H 4, DP3 A
DP4 MR GIRKR T # , F 4 LI, DP2 Juj54%,DP3 Al DP4 [543 /& 1], DP2 F
DP3 {53 F 1, DP4 f J5 6. DP2 &Y °F 15 P4 BE [&], DP3 01 DP4 ) Py BE o HR I 46 .
DP1-DP3 JCH[#|, DP4 BT & 1k o 5B H DP1 B/ AF e, AR SUR R 1) 4 4 P (R
EREA SRR EZEBRAE = MAIE, DR, HMV 1447 g2 4504 (K x 58 x &,
Hifii.mm):DP1 =21.5 x25 x13.3,DP2 =31 x45.5 x8,DP3 =40 x46 x 18.5,DP4 =
48 x48.5 x19,

RS SV EMIVE S #IF [ BT SL, ERTEESI(P2-P4) 5 FRESINKEZ K
0.74, WRBS , REDRAIF 5 B B 70 mm, EBIETCIMAT , SMBER O LB &
T RTRIAN R E . IR A AT BE, R N AR
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K2 HRZBR(FH) THEVNE

Table 2 Measurements of mandibles of Diceros gansuensis sp. nov. (mm)
Measures HMV 1421 HMV 1442 HMV 1448
1 Length — ~465 ~531
2 Posterior border of symphysis - ascending ramus 393 384 ~437
3 Height of horizontal ramus in front of p3 69.5 50 69
4 Height of horizontal ramus in front of p4 74.5 62.5 75
5 Height of horizontal ramus in front of ml 83.5 82 88
6 Height of horizontal ramus in {ront of m2 94.5 87 88
7 Height of horizontal ramus in front of m3 94 93.5 84
8 Height of horizontal ramus behind m3 114 99 95
9 Distance between horizontal rami in front of ml 68 79 101
10 Distance between horizontal rami in front of m3 77 98 105
11 Length of symphysis — ~100 ~120
13 Antero-posterior diameter of ascending ramus 145 141 > 156
14 Transverse diameter of condyle 115 117 —
15 Height at condyle 233 223 —
16  Height at coronoid process 296 265 —

ERETE R RN AR TIESE, E i BT, (TR E AN, B BT I
PUBEIR ; JRUARAN WSS , 35 G5 5 /NI 5 IR T S LR B SR (HMV 1446) . P2 HITRIR IR
UK, IR A 5 AR H TR h 45 Bt ), (BR A& IR INSL, A S AME I, J5 H R ZUIK
4p ;s SPEERR RN TR BSR40/, T 2 X R . P3 IR SRR E, FHIK
45 ; SPERERYBORARAR , ATARAN LSS s BURI 48/, 20 SUERR I . P4 HYJRR 5k eg, J5
AW s SMEEFOIREAR , ToRTIRMN ; P EESR 2L 25 il , B s B4 B2

B EE TE/ N TR AR TR, B 1R EI ; BT S8R, TR AR (X ML Ry O
— AR SMEEFOIREAR BT SRAD Kok . M1 BYJRIRE 47, [RARHT AR 4 , IR A I
@ S5 H L SRR E R B E W 5, AN, LB, M2 IERFLE, R
PRI WS s FE IR, BRI B, R & B8, A K. M3 W H% R 2
=L RIS, & G B 5 R S, AR A5, JUP- ik JRoe s P RE b s il e s 85
HH

TRIE®E S (p2-p4) S THEEIIMKEZL R 0.71, THEWRTH2EHMA, THE
KIE, WK, BER BN SME R 7R T BN V IE, p3 1 B R, HR AL R TH S
WL AU p3 FEA AN, TRIANKESADZEMN UK, p2 W TRPE K, &
8 mm RAHET; FATRES , WIS, FEER T YR S,

be 5t RiRAMRE U B REIRE T, 5 HAR i XU R 5 B A AR 2 AH [ 1
PEAR ( Prothero et al., 1986; Heissig, 1989; Cerdefio, 1995; Antoine, 2002; Geraads,
2005) o KB FEUE IR R AR 6 AR A 5 2R B (Diceros) S N4EIE . EAZIE
RIFERARAESR : 1) Sk B 4K EY52) B BOR Y 8 A A8 AR RN 58 KA 30 4R e 53 ) B B
PR B YA 54 ) BRHE T 2 i ) 51 £ 057 55) AL TEI 2 B, AU S5 AU BRAE [F] — /K F 56 ) 3k & T
[UIBE , AL ToU iRy 2 57) T Al B S HE 5 8) E AW HIRTRI & ik, TEXUA BRI +, Ih
EARAR BEA A DFAES B B (Ceratotherium ) HEil B EANIA 2R —F AR, BERK
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B5  H RECHFR) B 20
Fig.5 Occlusal view of cheek teeth of Diceros gansuensis sp. nov.
A-B. 7 F35iiA%] left upper cheek teeth, A. HMV 1446, B. HMV 1421; C. £ F#EiE% right lower
cheek teeth, HMV 1421; ELi|R scale bar =10 cm

KB RAKRA, KB TE PRSI, P IR ; 200088, IEAR7E P2/P3 R B ; IR
HE 55 5 U1)3 2 i) B8 2 5 0 T S8R 20 UL, 09 1) i e o kAR K T s B0 o e L2 R A VB
NP 5 55 5 SR BIRL S 4055 , S BRI AR, RTE s A RS B8 ; B AR EE
BT JESE , HoHi% 5 m3 Z 8] A5 Y0 ; 3805 R f s B R B ) J5 & il , /N R TR I
RS EREICHTRM, m3 T HGE 0 J5 1. Ceratotherium WYFFAE , i H 2 B
VR, SR B R — A SR L B BB, AR TFA A RS HR G BAR A, HilE R AR
AW SR A B B IR R G B8 RY Paradiceros, Paradiceros ) B YA 24 7% , FLREB
P2 K, RN ERGHE RS, AR, R4S, R ATHIZE 6, M3 35 giaiE,
DP2 BLA " [ft42 (Hooijer, 1968 ; Guérin, 1976)

A BREMAAICFEME YR IR, RO LKA FH A Paradiceros LASH, BLAE B
B/~ J& Diceros 1 Ceratotherium FhE AR, SR, =YX FHABAEMAGIC R
FE S FE AR KA. AT FRig X s a5, FATR 55 A SO 28 U0 4H 26 O BRI
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Rl XU R A A BT 5 3 S A — 1T B T

R3 HRER(FH) LHEVERK x 9 x &)

Table 3 Measurements of upper cheek teeth of Diceros gansuensis sp. nov. (LxW xH) (mm)

Measures HMV 1421 HMV 1442 HMV 1443 HMV 1446

DPI 19 x19 x5 — — —

P2 39 x40 x 34 35 x40.6 x27 38 x41 x53 36.5 x37.2 x31.4
P3 48 x57.5 x43.5 39.8 x63.2 x26.6 47.5x59 x52 42.4 x58.2 x41.7
P4 54.6 x 66 x48 43.5x70.3x22.6 — 50.5 x64.5 x52
Ml 67.5x71.4x53.6 51.3 x67.2x15 67.7 x78.4 x68 59.1%x69.6 x42.3
M2 73.5 x71 x65 62 x75 x28 70.6 x73 x70.5 65.6 x75.3 x55
M3 67.6 x62.5 x61 67 x67 x39.5 — 63.8 x69.3 x60.3

£4OCHMBE(HHM) THENE(K <57 X&)

Table 4 Measurements of lower cheek teeth of Diceros gansuensis sp. nov. (LxW xH) (mm)

Measures HMV 1421 HMV 1442 HMV 1448
p2 31 x22 x34.2 32 x19 x31.4 —
p3 43.4 x29.8x35.4 41 x29.2x27.8 43.5x32x32.5
p4 43.2 x38.6 x44 43.2x34.2 x30 44.2 x35.7x39.6
m] 54.2 x38.5x43.7 42 x39.6 x16.2 53 x39 x42
m2 60.4 x39 x50.5 52 x41.6 x23 59.5 x40 x40
m3 61 x38.4 x54 54 x35.5%30.3 63.2 x33.8 x51

Wagner(1848, pl. X, fig. 3, 4) IR T4 B & A= Wi + ) — 14 Pikermi B H
it R RE A A R AR E S IEBYVEE ST T — DA Rhinoceros pachygnathus, Gaudry (1862 -
1867) fttik T EL AWy tH OB BE £ Pikermi [ R. pachygnathus , iX k1R B i BA XA B
SRR BRI 5 B AL s B0 B AR i T e T R 5L, B AL B IR LS S T
AR, AR E BT A AT R ER, Gaudry LA ESIENBREHEMM, &
BT FAEM AR, Ao, Ringstrom( 1924) $EBH Gaudry (18621867, pl. XXVITI, fig. 1, 2)
IR K R. pachygnathus 18 Ar BLA0 B9 R 408 SEFR L JB T Dicerorhinus orientalis ( = piker-
miensis ) o

Osbom (1900) B 5% T BB FE B TE IARA G AR , R. pachygnathus B)3k& 53EM
HEAAR, K2 T AR AR B RS, 5ILFEET, Osborn HRIE4EWL 4N B 4R P s 144
1B H % B Pikermi 2 Maragha f)— ELAE IR HuARTE N Rhinoceros schleiermacheri [ HEM: Sk & &
ST — R Atelodus neumayri, 3XAN3kB 5 R. pachygnathus BIARBUHR G115 : B R B #
FAFIE A M (RSP ELIEE A, B 4155, PalE R[N, Osborn A4 A. neumayri A~ [A]
T R. pachygnathus FIHEIRZ : RSB, BT &€, /MIA B EEE S AN Z2HE %
ks P3-M1 B A IR J5 55 AR B IR ; 0 B st 52 mt R oz o TR0 & ) EA — 4> ks
AL T BRI JE B RIAR G548 (7T BR R S /NI, antecrista) JLF 5 980 M (O HU R AR % , BB TP 1
— MR8 5 (Osborn, 1900, fig. 16) o AIA 3% AN XY A J7 1) 3% #2 J5UF IS 5 9 %F
SIFEFE B E B T W RE B 2, B LR i A neumayri 5 ERM KR R pachyg-
nathus {3 R, Osborn J§— RFIFHERITN Atelodus J& , S 7GR Y 22 (A. bicornis) \IE
WE B (A. simum) $ B R (A. antiquitatis ) MFECEE (A. merckii) , LA J A. neumayri Fl A.
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pachygnathus , 3-44 EATERE T Atelodinae SFAR}, I [F] 45 2 2 T 45 4% BE IR AL B SR K (XA
TeR AR WL T SURZ XA E 30 o

Osborn ST HFI T Atelodus neumayri JRMEBFTITI, B4 B HZ #iid , (UF — B 4
) 25 R FRAE AN — A2 M2 )4 18], 2080 IR B3k B i MG, 1 BROXT FaX ARl ) 3k B RRAE Y
INTHBOR . (K, Weber( 1904 ) 7EH3A Samos #) R EHME A B — AR 17HE % 47 9 Rhinoce-
ros pachygnathus 3k & , {E L H) 52 2 & F XJ tb Osborn ) 3iX 4 F, 55 — J7 1, Mecquenem
(1908) Ak Osborn FiR WX A kB N 1% JE T Chilotherium persiae , 3735 Osborn 4517 #h
Pr#E T —A Iranotherium morgani W88 , Ringstrom (1924 ) BARE #4% Pikermi f) 2 4= FR
N Diceros pachygnathus , 338 i & S K D. bicornis = R ik, M[EBIAN D. pachygna-
tus ) 5348 H R F BN R RS BB 2] /N AN , #F Maragha %7 iX 1 #f', Arambourg and Pive-
teau(1929) B T 1EA FEFI& B R UT A Vathylakkos & FLAYT D. pachygnathus , 33N R iX 4~
T 21 ¥ B A PO BX (2 E ) Eppelsheim) H 3| 1, Kretzoi (1942 ) 45182 D. pachyg-
nathus BEAS[E] T D. bicornis , X ANE T Ceratotherium simum , v WA G55+ LAY D, bi-
cornis BRI , IR BE N —NBTJE Pliodiceros , A3t , 38 A AR F Kretzoi B, R
& Dietrich (1945 ) )& W, , Pomel (1885 ) ZET. Atelodus J& ARG LT 841575 Dicerorhinus
J& 1B Atelodus neumayri 37~ J& Dicerorhinus J& i) i, 5t , T B 1% 4% 58 44 Ay Diceros neumayri,
Dietrich I8 G 5E T Eppelsheim F27E D. pachygnathus W& 25 , A X F¢ H 4347 FPikermi,
H]fERA Vathylakkos F11 Samos .,

Thenius (1955 ) FHFTHIFT T ORAFHE At 4N 190 18 M o oy A= W0 R 1) Atelodus neumayri 1
IEBIGRA, LA B 56 1) Diceros pachygnathus #1 %+, fli 5 5£% 1] Osborn 48 & X 4k & IE
RISRAHASE 2 ) B Maragha, i 3E Pikermi, IERYFRAS B AR, JUH R BREFLHR, (AP HE
W BB BN ATHER) (Thenius, 1955, fig. 1.1) , Lk BH A RERE SHA LR EFM
R A AR A BRI o Thenius EBH] Osborn FffiiR B9 5 /NRIl B B B4 AE AT
BMEAER FEIERELE WA M2 EXMEESAAE, (U 2 mm MZEA, FHi, Osborn
FRLHX N AEEERMEI A Gl Thenius (1955) 35t , Weber (1904 ) $# iR i)
Samos )58 #& Rhinoceros ( = Diceros) pachygnathus 3k & GEW X B4 AL 2B HEER,
T Maragha f3k B L BLHIHFAE 5 Samos 8 B — 30, B b B ATRL & [ — > Ff Diceros
pachygnathus ., % —7J7 T , HF Samos F Maragha B3k & kb, Pikermi #1 Vathylakkos [ 5 4%
Ak, WS, R AR P WA . R 50 Fh 24 Diceros pachygnathus neumayri , 763
AR D. p. pachygnathus,

Heissig(1975) & P Wagner( 1848 ) ¥ 57. F; fl Rhinoceros pachygnathus B %4155 15 IE
HISFR _E J& F Rhinoceros schleiermacheri | J5 2 4% Schlosser (1921 ) 4837 24 Dicerorhinus orien-
talis , X4 Kretzoi (1942 ) IH A Stephanorhinus J&, [N, Heissig JA 4 Dicerorhinus orientalis
PLZ i 5 44 4 Stephanorhinus pachygnathus , T Pikermi Bfj4)#% 7 B IE i) Rhinoceros pachyg-
nathus R 175 Maragha B3k B #1 %} 22 57 ) Diceros neumayri, )5 , £ Heissig (1989)
F Prothero et al. (1989) Hig iR, X NFEHEFR A D. neumayri,

SR, Geraads( 1988 ) 1Ay Pikermi LA K LA AR Hh i X () D.  neumayri BARH] &5
AR I XU R 2SR B W B R R B HAE S Diceros BAFHIHE . &M E, b3
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BA WA 2 BRI S, g8 X A Fh B A Ceratotherium J& , i iR Ceratotherium neu-
mayri, BEIEEH T C. neumayri W4 FHAE , AN EHE L HEXS T €. simum B IR PE
R BB B B E R EES M3 = MBS R 8 DP2 J5 4R 48, H S SR IE B B
W52 Diceros BT BA M. MBBIRH 73— %, R C. neumayri QIE—DHE, X B
A REE Kretzoi (1942) B9 55, /G, C. neumayri X — & B9 — 201 38 25 2% Al ( Kaya,
1994 ; Heissig, 1996, 1999 ; Bonis and Koufos, 1999; Fortelius et al., 2003 ; Giaourtsakis,
2003 ; Antoine and Sarag, 2005) , #RTM, Geraads(2005) 45 i B Ceratotherium fj— Z 5| X568
FHEARIR AT E, JLFHLIE Diceros Fr AW, 835 . RE MG A; HEEME, A 51
BBk ; AR AE T G M ; HE FS 2R 04055 ; B0 56 Il 5 RUABLB 5 Z00R 45 b TR T T B AL BUIH 2K
HIRIN S s TR K . AR FTRAN TS X FE W] LIAE B b5 Diceros B8 B HI
RAAHXH] . fIAHR C. neumayri AR B R A0 2B R A9 FL R4 5, Diceros B B Cerato-
therium J& 346 K ( Geraads , 2005:458)

Thenius (1955) Fgh#g i LA BB A RRI Ceratotherium JFTE AR IS H A Y
Fetbo B5 Diceros Fx R XHNTE T kB K, TEF; RIEE /5, A7 M2/M3 JKF; it
AR, A0 T i {6, A 088 5 S R T B S A RUK S 5 SR T TS SR RIAL R4 55 , 3 Z IR B R A
VT T A B A S S0 R R e RIS A e A BB S 5 T E L R, ST
WETEMAERTE ;m3 TUCHEREUG M, XS FFAETE AR P 5 tH 22 58 37 it ) 16 A
25, 4N Ceratotherium mauritanicum |70 L) W3 ( Geraads, 2005) , Diceros neumayri F£ /A B
XLEHRAE , M2 5 Diceros WM —2, B R0 HAR BHE Diceros B o

%3l Antoine and Sarac(2005) i T 7 + B H L L8 T HE Turolian HHH Akkasdag
AR KRB BBHEAT , MR Ceratotherium neumayri B TEX M B H UL, G9%
—BARFFAH BRI R B . 5 H A ZR 3 o 1 3 X 28 (A6 A0 A LG, Akkasdagih s AR A
B E L - B2 RE T —L Ceratotherium WFHE, Fe R e G RE, L&
FRBRKF o SRT, % B ERA: 19 B R AR IR, AkkasdaBiBR 4 B e s TH R BB B ALY Diceros
PEI, il , B NI Diceros neumayri F gt 25 (9 —MNIEAF , B & Diceros JB& N — B it
WHIHTF,

Z| BRTA L , Diceros neumayri © & BT 7R #h 7 g 3 X 9 2 > s, oA DL Pikermi
Samos , AkkagdagiFll Maragha AT Bl B If, HLBOXEEAT R, FT LR B D. neumayri 5 D. gan-
suensis Z [B)IZE 5] T4 B8 : 1) D. neumayri W3k BB K, D. gansuensis {3k F K/N5
Samosf] D. neumayri Sk B AT ,{HIA S /NF Maragha £ Pikermi B3k & , ik /T Akkagdag
#IkH , Akkagdagi Sk & # R/NE BRI B B 19254675 Bl Z A (Antoine and Sarag, 2005,
table 1), 2)D. neumayri BJ3LBILY D. gansuensis B, EAR IR D. gansuensis 18
A 3 AR B TTLOHE K IR 4L, Hoh HMV 1442 938 806K 5] 0. 67 B IX AR AT L &
HRER R B R TR ST B IR, B ) B4 B AN ER . MV 1443 F1 1446 193K B R 1758
IR T IEF RS, FEL K18 %0129 0. 57 #10.53, Pikermi #) D. neumayri 3k ( Gaudry,
1862-1867, pl. XXVII) kKI5 H 0. 41 (AE LiHE) , Samos B3k B ( Weber, 1904,
pl. XIV, fig. 1, 3) K K#EH 0. 45(NE EITH ), AkkasdaBi #k K IR EH 0. 46
( Antoine and Sarag, 2005) , B {1&HHE/NT D. gansuensis, EHJGH Lk BB HBE L,
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3) Samos il Akkasdagif] D. neumayri k8 ¥ HRHE T 455, X Pikermi 3k & f#% R T+ 72
5 D. gansuensis #ilt, 4)D. neumayri FIALTE WA, LIS T EA K LM F14 , 78 Akkagdag
BT E RS E  BIRE VI D. gansuensis (L TE7E 5, MUIS AR R B I, (UE
ST VIR UE . 5)Samos ) D. neumayri kB BAGHEA RIBIMSE; 1 D, gansuensis
B R G558/, FEX — & b AkkagdaBi k&5 D. gansuensis #H{ll, 6 ) Pikermi f# D.
neumayri NR_EF SRS S m3 Z A IEFTHEERS ;M D. gansuensis BT all_E F S
m3 FH YT, 75 X — fx | Samos B T B 5 D. gansuensis #8 0, ( Thenius, 1955), 7) D.
neumayri WHTE W AHXTEK, P2-P4 5EW I E Z i 0.8, 7% Samos FrA fhi 2
IKH]0.91( Weber, 1904, pl. XV, fig. 1, ME Ei+8E) T D. gansuensis # AN 0. 74,
8)D. neumayri i) DP1 |58 IEH X & ,DP2 124 M4, M D. gansuensis i) DP1 JC)5 %,
DP2 NEBEHML. 9) Akkasdagiff) D. newmayri ERITE W BA A IKEI/NR, 5 FTRIAH 244
VT, LRI B E D, gansuensis BT FA BRI S5/, 7R X MEFE B A0, D, neu-
mayri #5 D. gansuensis #{l, 10) D. neumayri /) P2 J7°8 5 /MNE A% ;1 D. gansuensis
) P2 JFH L, A SAMEAEIE  fEX — 8 _E Maragha B) D. neumayri 5 D. gansuensis —%(
(Thenius, 1955, fig. 6), 11)D. neumayri K P2 Fi P3 [5 & +HXT 895 ; D. gansuensis ] P2
NP3 5HEAEN HE ,, EX— AL AkkagdaBify) D. neumayri 5 D. gansuensis FA{L),

Arambourg (1959 ) 34 T P /R X2 F)IF. Bou Hanifia # & Vallesian ¥ #5— 4> FiFf Dicero-
rhinus primaevus , Geraads(1986) I\ X ANFlAE X 5 4R, 1 AR, BT A % B &K 0 A
i, G 8 Paradiceros HEiT , AR RN BIE AL, MAEBR AR, M5, Heissig
(1989,1999) IEF K F§ T Diceros primaevus W44 FK, FFIA RN E & D. neumayri B ¢,
Geraads (2005 ) fR 45k B MFL G FIHIHEIR , B D. primaevus R T D. neumayri IX—3F
WERBA A o D. primaevus B —5 D. gansuensis LRI MAFIEIR, A0 ENT#H) DP1 #§
RKE JGH ,DP2 1 DP3 158 5HME 456 FR 9 K% ( Arambourg, 1959, fig. 20), {H D.
primaevus 5 D. gansuensis WA W B HZE R, HIE WEBE NS L, HAW BB KA At
i 2 2 Y IR AR 46 V) ( Arambourg, 1959, fig. 21),

Geraads (2005 ) ¥ Hooijer and Patterson( 1972) #2455 JE IF Kanapoi | #it— N sk
IR Ceratotherium praecox 167114 Diceros praecox , LRI BIAR ME | [V1B& HY Kk & Th 1 | 3
B RYAUTE 5 ERH55 AL & IA ) AL AR ORI B X ME 1T R IE#H ), B RLIZ 2 Dice-
ros JRIEIA o D. praecox B —L5 D. gansuensis ALK ZAFHEAR , G0 (18 DP2 #RA
RE PP H Bk ]G4 ( Geraads, 2005, fig. 7). 1B D. praecox fEi52EM 5 D. gansuensis
FHIX 5, BT B9 S0 AL T P2 JEERKF, IRIERT 2% A2 T M1 K #L s T A SE T -
S RTEAEAKE /M, ER K, B WAE P2 [RF 55MF G AL _E R A%
RIFIRTRIAGE, L F &L P& ; DP1 MG B 718, X R AE B IR D. praecox H D.
gansuensis S J& D. bicornis FEHAH P ( Geraads, 2005)

Guérin (1966 ) 1A ) 22 & B 1% 7 357 it Turolian #J % Diceros douariensis BJ1E— ¥l B
R—BRERR B, EYOANATBER D, neumayri ) [A#) 5+ 4 ( Geraads, 2005) , Tsiskari-
shvili (1987 ) Hi3iA B9 B & 3h X B, o 37t Vallesian #A Y Diceros gabuniae #iA A3 BAL
FT D. neumayri ByHb X V£S5 ( Giaourtsakis, 2003) , Guérin(2000 ) HiA B K L IE A
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B Diceros australis RA —AHE =&, FotE RARMEHI M

D. gansuensis SHERAEMRIE D. bicornis Z AR ER XS, EHWLEE
s BhE AR BE T, S AR A R HOAELRE R BE A s SR DR, IR AR AL T P2/P3 LR KF IR
HE R 2% B8 4ERT, 6 F M1 27K P 805 B AYBE f5 58 ik s (R TE B A, 3 T, 4515 55 , &
FRRARK ;T AR B 3RS R AT p3 KT, ALK K B EBUN; BT TR S
2T Y1 FA XS AR X /N o

B T AR D R , AR B R e ez E L, BRIT
BB ARREREMTFE BT Fort Ternan FEE & EF Beni Mallal 5 o it B i #h 2
) Paradiceros mukirii, v B # 24 R 46 K MR ( Hooijer, 1968; Guérin, 1976) , FEdE M
KBt , BT 7R B K S e o Bt B3 1) Diceros primaevus 55 Paradiceros FEH# AL, BA1Z I8 7] 58
A HBETINR R, BT RBR B Bt AR Diceros douariensis ( =D. neumayri) ,
RIGRERIE LK R EF & Diceros praecox, B Hit e AR H I T I M B2
( Diceros bicornis ) B -4t 10 F (Hooijer and Patterson, 1972; Geraads, 2005)

FERRIE Kl , Heissig (1989 :414) 42 B fE L 4 4E R WA A I Chios &5 1) o i it ot 2
o — A RS i T A ), BRI A A B S B A [ ARt BRHE T 2% , RIS H ThRg
BT, Hk B 5 Diceros AL, BT fl & AHBL T Ceratotherium, SR, X 33X Lebr A I
BAH— PR, BT LLE N B E Y B BB A2 ( Giaourtsakis, 2003) o [l 1t , 7E 7R #b,
HRE M T2 3 A ) D, newmayri IWHITR WA B S TE RO R Rl — A DD AU, HiA
ZE Pt e , B Turolian 3 ( Geraads, 1988 ; Heissig, 1989, 1996; Geraads and Kou-
fos, 1990; Antoine and Sarag, 2005) , IWIKAEHE A D. gansuensis H= 15 T B A5t
BH, X 5B D. neunayri BEJRIGHIFFAYIG .

Geraads (1988, 2005 ) &R #0 D. neumayri I3 A Ceratotherium & , 375 HIA AN B E
( Ceratotherium ) 5344t S BR ( Diceros) , G2 B B W HALT &, B e, BEBFE—RIIL
ER SR MR, QN3 B RO AR | B8 (U1 RO BEIE 2 BLAY T 4B ST s /R L B
FHRIRTRME . Fik, B BREMAK IR AR Y8 B K3 Y (grazer) , AR RN B R Z
SRRV LAV AR A B 31 #) (browser) , WEN B35 (o] B I35 W) AL SRR BE2E oF R LY
T BRI S 1S 78 W 8tk (Jernvall and Fortelius, 2002)

D. gansuensis WRFELR B il 5 72 B P87 TH AR 20 B 208G 1 o, X ETLAR M) 1 R IR
ERABERA R (T RES,2005) . fbar b a5 AMEMERE R P AN EE =
Bt S A A B35 /N R Bl ( Promephitis parvus) | FH 42 Bl S8 N BE ( Parataxidea sinensis) (55
K8 T2 ( Hyaenictitherium wongii) B 8 ¥ ( Dinocrocuta gigantea) ARFEHH 5B ( Tetralo-
phodon exoletus) |58 [ =Rt 5 ( Hipparion chiai) JB =Rt 5 (H. weihoense) | FE JC & £ B
(Acerorhinus hezhengensis) (4t FC K& B ( Chilotherium wimani) B B ( Iranotherium morga-
ni) 35 B 81 tH RE ( Cervavitus novorassiae ) | J5 JE& ( Metacervulus sp. ) | 5% & % ( Samotherium
sp. ) 77 B8 & ( Honanotherium schlosseri)  F1B{F- ( Hezhengia bohlini) .3 2F ( Gazella sp. ) Fll
F¥iFe (Miotragocerus sp. ) % (Deng, 2006 ) , X5 Y #f R Il H B IR KA, S EALIT7E
W PR T B A (E AL TF— AN RR) AR R TR RO (8 XB3%,2005) IR B4R, D. gan-
suensis WARRTHEILHNEE . D. gansuensis X HF A B B ALE , R #E X — S5 FHER
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B X (Zeuner, 1934) 8/ HRRE S BRI IA G B IE U RIE — R, AR AT 59 AR AL
MR

st BB MABE YL G Fo £ S R R E R E 12 84
‘\31%&75‘71—\0

FIRST DISCOVERY OF DICEROS (PERISSODACTYLA,
RHINOCEROTIDAE) IN CHINA

DENG Tao QIU Zhan-Xiang
(Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044 dengtao@ ivpp. ac. cn)

Key words Linxia Basin,Gansu Province ; Late Miocene ; Liushu Formation ; Rhinocerotidae
Summary

The African black rhino, Diceros bicornis, once widespread across Africa has suffered a
massive reduction in both numbers and range during the 20th century, but its origin and phylo-
genetic relationship remain debated. Here we report a primitive black rhino from the early Late
Miocene of the Linxia Basin in Gansu, China. The new species, Diceros gansuensis, has a
brachycephalic skull, a bulbous nasal horn boss followed by a frontal one, anteriorly shortened
nasals, a laterally inclined lower border of orbit, a vertical occipital surface, a strongly concave
cranial dorsal profile, a very high occiput, and a marked paracone fold.

Order Perissodactyla Owen, 1848
Family Rhinocerotidae Owen, 1845
Subfamily Rhinocerotinae Owen, 1845
Genus Diceros Gray, 1867

Diceros gansuensis sp. nov.
(Figs. 1-5; Tables 1-4)

Holotype HMV 1421 (in collections of Hezheng Paleozoological Museum, Gansu, China),
a skull and mandible without the left nasal bone and the occipital top (Figs. 1, 5B, 5C).

Referred material HMYV 1442 an old skull and mandible without the mandibular sym-
physis tip; HMV 1443 | a young skull with erupting M3 (Fig. 3B) ; HMV 1446, a nearly com-
plete adult skull, without the premaxillary tips ( Figs. 2, 4C, 5A); HMV 1447, a juvenile
skull with DP1-DP4 and erupting M2, but without the right occipital part (Figs. 3A, 4B);
HMV 1448, a mandible without the coronoid processes and the left condyle (Fig. 4A).

Etymology Gansu, indicating the fossils from Gansu Province in northwestern China.

Locality and horizon Housan, Linxia Basin, Gansu, China; the red clay of the lower
part of the Liushu Formation, Late Miocene.

Diagnosis A moderate-sized dicerotine. Skull brachycephalic, premaxillae reduced and
edentulous, nasal notch above the P3/P4 boundary, dorsal cranial profile concave, occipital ele-
vation high, occipital surface vertical, narrow and high, maximum occipital width at the base,
occipital crest shallowly concave, paroccipital process short and small, and sagittal keel and
tubercle on the basioccipital strong; mandibular symphysis narrow, horizontal ramus thick, and
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ascending ramus vertical and thin, with a short distance to m3; premolars comparatively small,
crista weak, antecrochet absent, metaloph absent on DP1 | protoloph isolated on P2, and meta-
loph narrow on P2 and P3.

Description Diceros gansuensis is a moderate-sized (length of nasal-occiput = 591 mm)
and brachycephalic ( width/length ratio = 0.55) dicerotine. It is close to the living black
rthino in size, but much smaller than the living white rhino. Comparatively, width/length ratio
of the living black rhino = 0.58, and that of the living white thino = 0.43 ( Guérin, 1980).
Diceros gansuensis shares numerous cranial, mandibular and dental similarities with other dice-
rotines ( Prothero et al., 1986; Heissig, 1989; Cerdefio, 1995; Antoine, 2002; Geraads,
2005).

The premaxilla is reduced and edentulous. The lower border of the orbit is inclined laterally.
The infraorbital foramen is large and near the nasal notch. The lacrimal tubercle is marked,
and the supraorbital tuberosity is strongly projected laterally ( zygomatic width/{rontal width
ratio = 1.24). The postorbital process is absent on the frontal. The zygomatic arch is low and
narrow , without any postorbital process. The external auditory pseudomeatus is partially closed.
The anterior part of the nasals is very broad and rounded, and the nasal horn boss is large,
rough, and bulbous. The nasals are totally fused, with a narrow and deep median groove in the
anterior part. The nasals are short (length of nasal tip-notch is 165 mm). The frontal horn boss
is wide and low. The parietal crests are smooth and widely separate ( minimum width = 53
mm). The pit of rectus capitis dorsalis major is deep. The palate is narrow, and the palatine
fossa reaches the middle of M2. The vomer is thick and rounded. The postglenoid process is
long, strong, narrow transversally, and slightly curved anteriorly, with a strong central crest on
the lateral side. The posttympanic process is short, thin, and curved anteriorly, while the
paraoccipital process is small, short, and straight. Their bases are fused. The foramen magnum
is circular, and the occipital condyle is smooth and rounded.

In a juvenile skull (HMV 1447) | the nasal and frontal horn bosses have no any trace, and
nasals are narrow. The lacrimal bone is not connected with the nasal bone. The dorsal cranial
profile is shallowly concave, with a low occipital elevation. The palate is broad, the pit of rec-
tus capitis dorsalis major is shallow, and the pterygoid valley is wide. The paroccipital process
is strong, and the posttymponic process is thick, but not connected with the postglenoid
process. The parietal crests are separate more broadly.

The mandibular symphysis is narrow (74 mm) and strongly uplifted, with a concave lin-
gual surface. The posterior border of the symphysis ends at the p3/p4 boundary. The labial sur-
face of the symphysis is flat, with two small nutritive foramina. The small slit-like mental fora-
men is present below the p2/p3 boundary. The horizontal ramus is low and thick, with a height
of 88 mm and a thickness of 73 mm at the p4/m1 boundary, and it has a curved ventral border.
The ascending ramus is vertical and thin, with a short distance to m3 (35 mm). The mandibu-
lar angle is rounded and rough. The coronoid process is thin (4.5 mm), curved posteriorly,
concave laterally, and convex medially. The mandibular condyle is narrow and long, with a
wide and deep posterior groove and a strong and rounded posterior crest.

The upper teeth are hypsodont (lightly worn M2 is 70 mm high). The antecrochet and the
protocone constriction are absent, and the protoloph is curved posteriorly. The crochet is narrow
and short on premolars, while robust and long on molars. The crista is weak on premolars,
while absent on molars. The parastyle is sagittal on premolars, while oblique laterally on mo-
lars. The premolars are molariform, with separate lingual cusps. The labial cingulum is absent,
but a reduced lingual cingulum is present. The posterior valley is deep, narrow, and closed at
moderate wear. The protoloph is isolated from the ectoloph on P2. The molars are lacking labial
and lingual cingula. The metastyle is long. The metaloph is short, and the posterior part of the
ectoloph is concave on M1-2. The posterior cingulum is low and reduced. The labial wall is
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undulate on M1-2. M3 has a triangular outline. On the lower teeth, the labial groove is deeply
V-shaped unto the base; the paraconid and the protoconid are angled, and the trigonid is acute
or right-angled; the paralophid is well developed; the lingual and labial cingula are absent. On
p2, the paralophid is expanded, and the paraconid is reduced.

On the upper milk premolars, the protocone and the hypocone are not constricted, and
they have a similar size with a rounded lingual margin; the labial wall is slightly undulated,
with a weak parastyle, but without a paracone rib; the antecrochet and the crista are absent;
and the lingual and labial cingula are absent. The protoloph of DP1 becomes a rounded lingual
wall, and the metaloph is absent. DP2 has a bridge. The median valley is open on DP3 and
DP4. The posterior valley is absent on DP2, and small and closed on DP3 and DP4. DP1 is in-
frequent in the adult. In the Linxia material, DP1 is present only in the holotype.

Comparison and discussion Different from Ceratotherium, Diceros gansuensis has a
brachycephalic skull, a strongly concave dorsal cranial profile, a relatively high occipital eleva-
tion, an upward tilted braincase relative to the face, a vertical occipital surface, occipital con-
dyles at the same level with the occipital crest, a shallowly concave occipital crest, a high basio-
ccipital crest, a strong basilar tuberosity, vertical and thin ascending rami with a short distance
to m3, a weak crista on premolars, a marked paracone fold, and a posteriorly oblique hypolo-
phid.

Geraads (1988) revised Diceros neumayri from the Eastern Mediterranean into Ceratothe-
rium neumayri. Kaya (1994) , Heissig (1996, 1999), Bonis and Koufos (1999) , Fortelius et
al. (2003), Giaourtsakis (2003 ), and Antoine and Sara¢ (2005) adopted C. neumayri. In
the diagnosis of Ceratotherium proposed by Geraads (2005:451), however, almost all charac-
ters are shared by Diceros; only the paracone rib on the molars of Diceros is stronger than on the
molars of Ceratotherium.

Actually, the different characters of Ceratotherium from Diceros should be a flat or shallowly
concave cranial dorsal profile, a low occipital elevation, a shallow nasal notch above the P2/
P3 boundary with a long distance to the orbit, a posteriorly oblique occipital surface, an over-
hanging occipital crest beyond the occipital condyles, thin postglenoid and paroccipital proces-
ses, thick and posteriorly oblique ascending rami with a long distance to m3, posteriorly curved
protoloph and metaloph on the cheek teeth, well-developed crista and medifossette, and a
nearly sagittal hypolophid on m3. These characters can be seen in the African Pliocene and
Pleistocene forms, such as Ceratotherium mauritanicum ( Geraads, 2005). Diceros neumayri
lacks these characters, but it is identical with Diceros. As a result, D. neumayri should be kept
in the genus Diceros.

The skull and teeth of Diceros gansuensis differ from those of Diceros neumayri. In D. neu-
mayri, the skull is larger, especially from Maragha, Pikermi, and Akkagdagi( Gaudry, 1862-
1867; Weber, 1904 ; Thenius, 1955; Antoine and Sarag, 2005 ) ; the skull is longer; the
occipital elevation is lower; the occipital surface is wide and low, and the occipital crest is
deeply concave; the paroccipital process is robust; the premolars are comparatively larger; DP1
has a metaloph, and DP2 has a mesostyle; the protoloph is connected with the ectoloph on P2;
and the metaloph is wider on P2 and P3.

The teeth of Diceros gansuensis are similar to those of Diceros primaevus from Bou Hanifia,
Algeria ( Arambourg, 1959). They share the absence of the metaloph on DP1, and the wide
connection of the metaloph with the ectoloph on DP2 and DP3. The teeth of D. primaevus differ
from those of D. gansuensis in having a larger size, a well-developed lingual cingulum and a
marked anterior groove of the protocone on the molars.

Diceros gansuensis resembles Diceros praecox from Kanapoi, Kenya ( Hooijer and Patter-
son, 1972; Geraads, 2005) with respect to dental morphology, such as the absence of the me-
sostyle and the posterior valley on DP2. On the other hand, differences exist between the two
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species. In D. praecox, the nasal notch is above the posterior part of P2, the anterior border of
the orbit is above M1, the base of the occipital surface is not wider than the top, the crista is
absent and the posterior valley is open on the premolars, the protoloph is connected with the ec-
toloph on P2, the crista and the crochet are strong on the milk premolars, and the metaloph is
present on DP1.

The skull, mandible and teeth of Diceros gansuensis are distinct from those of the living
black rhino Diceros bicornis. In the latter, the skull is shorter, the nasal bones are wider, the
nasal notch is shallower above the P2/P3 boundary, the anterior border of the orbit is more an-
teriorly above the middle of M1, the postorbital process is marked on the zygomatic arch, the
occipital surface is low, the mandibular symphysis ends at the level of the middle of p3, the
mental foramen is large, the horizontal ramus is thinner, and the ascending ramus is narrower.

Lacking fossils, the early evolutionary history of dicerotines is therefore still poorly known.
The earliest member of the dicerotines is Paradiceros mukirii from the late Middle Miocene of
Fort Ternan, Kenya and Beni Mallal, Morocco ( Hooijer, 1968 ; Guérin, 1976). It has a shal-
low nasal notch above P2, separate postglenoid and posttympanic processes, a vertical occipital
surface, an abbreviated and edentulous mandibular symphysis, brachyodont cheek teeth, a con-
stricted protocone, a prominent antecrochet, subtriangular M3, and a mesostyle on DP2
(Hooijer, 1968 ). But the subsequent evolution of dicerotines has been the subject of much
confusion due to rare and fragmentary fossils. During the early Late Miocene, the primitive Di-
ceros primaevus from Bou Hanifia, Algeria is very similar to Paradiceros, with strong lingual cin-
gula in the premolars and low crowns on the cheek teeth ( Arambourg, 1959). Diceros douari-
ensis from Tunisia (Guérin, 1966) could be conspecific with D. neumayri (Geraads, 2005).
The Early Pliocene Diceros praecox from East Africa is the ancestor of the living black rhino,
and Diceros bicornis first appeared in East Africa during the Early Pleistocene ( Hooijer and
Patterson, 1972; Geraads, 2005).

In Eurasia, some specimens from the Middle Miocene of Anatolia and Chios were consi-
dered to be Diceros, with anteriorly shortened nasals, a laterally inclined lower border of the or-
bit, and lack of functional incisors. The skull resembles the living Diceros, but the mandible re-
sembles Ceratotherium ( Heissig, 1989). However, these specimens were indicated to be un-
certain, so they should be considered as Rhinocerotidae indet. ( Giaourtsakis, 2003). A new
species Diceros gabuniae was described from a Vallesian locality in Caucasus ( Tsiskarishvili,
1987) , but it was considered to be a regional variant of D. neumayri ( Giaourtsakis, 2003 ).
D. neumayri expanded its range over the Eastern Mediterranean during the Late Miocene, and
it developed rather hypsodont teeth ( Geraads, 1988 ; Heissig, 1989, 1996; Geraads and Kou-
fos, 1990; Antoine and Sarac, 2005).

There are two completely different opinions about the early history of dicerotines. One
opinion suggests that the dicerotines were split up into its two living genera already at the begin-
ning of the Late Miocene. Diceros primaevus from the Vallesian of North Africa is the ancestor of
D. neumayri (Heissig, 1999). On the other hand, another opinion believes that the two linea-
ges did not split until the Miocene-Pliocene boundary. “Ceratotherium neumayri” from the Late
Miocene of the Eastern Mediterranean is the earliest representative of Ceratotherium and a likely
ancestor for both living dicerotine species, and Diceros rises in the Early Pliocene ( Geraads,
2005). However, it is questionable for a certain species of Ceratotherium as the ancestor of the
Diceros lineage. Diceros has a series of more primitive characters than Ceratotherium, such as a
vertical occipital surface, a weak crista, a marked paracone fold, a shallowly concave occipital
crest, and vertical ascending rami.

Diceros gansuensis is the first fossil species of the Diceros lineage ever discovered in East
Asia, and it is the best preserved. In Diceros gansuensts, the development of a vertical occipital
surface brings about the possibility of a browsing mode of life. The material of D. gansuensis is
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collected from the eolian red clay deposits of the Liushu Formation. The locality is localized in
the Linxia Basin with the abundant fossils of the Hipparion fauna during the Late Miocene. As-
sociated with the new rhino are abundant fossils commonly found in the Hipparion fauna, inclu-
ding two weasels Promephitis parvus and Parataxidea sinensis, two hyenas Hyaenictitherium won-
git and Dinocrocuta gigantea, an elephant Tetralophodon exoletus, two three-toed horses Hippa-
rion chiai and Hipparion weihoense, three other rhinos Acerorhinus hezhengensis, Chilotherium
wimani, and Iranotherium morgani, two deers Cervavitus novorassiae and Metacervulus sp., two
giraffes Samotherium sp. and Honanotherium schlosseri, and three bovids Hezhengia bohlini,
Gazella sp., and Miotragocerus sp. (Deng, 2006). All of these animals are steppe or grassland
dwellers. This period is an eolian environment, with a dry and hot climate (Liang and Deng,
2005). D. gansuensis is no doubt also a steppe dweller.

References

Antoine P O, 2002. Phylogénie et évolution des Elasmtheriina ( Mammalia, Rhinocerotidae). Mém Mus Natl Hist Nat, 188
1-359

Antoine P O, Sara¢ G, 2005 Rhinocerotidae ( Mammalia, Perissodactyla) from the Late Miocene of Akkagdafi, Turkey. Geodi-
versilas, 27; 601-632

Arambourg C, 1959. Vertébrés continentaux du Miocene supérieur de 1’Afrique du Nord. Publ Serv Car Géol Algérie, Paléont,
4. 1-159

Arambourg C, Piveteau J, 1929. Les vertébrés du Pontien de Salonique. Ann Paléont, 18 1-82

Bonis L de, Koufos G D, 1999. The Miocene large mammal succession in Greece. In: Agusti J, Rook L, Andrews P eds.
Hominoid Evolution and Climatic Change in Europe. Volume 1: The Evolution of Neogene Terrestrial Ecosystems in Eu-
rope. Cambridge: Cambridge University Press. 205-237

Cerdefio E, 1995. Cladistic analysis of the family Rhinocerotidae. Am Mus Novit, (3134): 1-25

Deng T, 2006. Paleoecological comparison between Late Miocene localities of China and Greece based on Hipparion faunas.
Geodiversitas, 28 499-516

Deng T (ZB#), Wang X M ( EHEW), Ni X ] (R %) et al., 2004. Cenozoic stratigraphic sequence of the Linxia Basin
in Gansu, China and its evidence from mammal fossils. Vert PalAsiat (7B HESIFR) , 42(1) ;: 45-66 (in Chinese
with English summary)

Dietrich W O, 1945. Nashornreste aus dem Quartédr Deutsch-Ostafrikas. Palaeontographica, 96: 45-90

Fortelius M, Heissig K, Sara¢ G et al., 2003. Rhinocerotidae ( Perissodactyla). In: Fortelius M, Kappelman J, Sen S et al.
eds. Geology and Paleontology of the Miocene Sinap Formation, Turkey. New York: Columbia University Press. 282-307

Gaudry A, 1862-1867. Animaux Fossiles et Géologie de 1’Attique. Paris: Savy. 1-472

Geraads D, 1986. Sur les relations phylétiques de Dicerorhinus primaevus Arambourg, 1959, rhinocéros du Vallésien
d’Algérie. Comp Rend Acad Sci, 302: 835-837

Geraads D, 1988. Révision des Rhinocerotidae ( Mammalia) du Turolien de Pikermi: comparaison avec les formes voisines.
Ann Paléont, 74 13-41

Geraads D, 2005. Pliocene Rhinocerotidae ( Mammalia) from Hadar and Dikika ( Lower Awash, Ethiopia), and a revision of
the origin of modern African rhinos. ] Vert Paleont, 25, 451-461

Geraads D, Koufos G, 1990. Upper Miocene Rhinocerotidae ( Mammalia) from Pentalophos—1, Macedonia, Greece. Palaeon-
togr Abt A, 210: 151-168

Giaourtsakis 1 X, 2003. Late Neogene Rhinocerotidae of Greece: distribution, diversity and stratigraphical range. Deinsea,
10, 235-253

Gong H] ( S 8%), Zbang Y X (3¥=$8), Huang L (1§47) , 2005. Paleoenvironment significance of grain-size composition
of Neogene red clay in Linxia Basin, Gansu Province. Acta Sediment Sin (JTA{Z24R ), 23(2): 260-267 (in Chinese



306 OB M B ¥ R 458

with English abstract)

Guérin C, 1966. Diceros douariensis nov. sp., un rhinocéros du Mio-Pliocene de Tunisie du Nord. Doc Lab Géol Lyon, 16
1-50

Guérin C, 1976. Les restes de Rhinocéros du gisement miocéne de Beni Mellal, Maroc. Géol Méditerran, 3; 105-108

Guérin C, 1980. Les rhinocéros (Mammalia, Perissodactyla) du Miocene terminal au Pleistocéne supérieur en Europe occiden-
tale: comparason arec les expeces actuelles. Doc Lab Géol Lyon, 79 1-1182

Guérin C, 2000. The Neogene rhinoceroses of Namibia. Palaeont Afr, 36: 119-138

Heissig K, 1975. Rhinocerotidae aus dem jungtertisir Anatoliens. Geol Jahrb, B, 15 145-151

Heissig K, 1989. Rhinocerotidae. In: Prothero D R, Schoch R M eds. The Evolution of Perissodactyls. New York: Oxford
University Press. 399-417

Heissig K, 1996. The stratigraphical range of fossil rhinoceroses in the Late Neogene of Europe and the Eastern Mediterranean.
In; Bernor R L, Fahlbusch V, Mittmann H W eds. The Evolution of Western Eurasian Neogene Mammal Faunas. New
York : Columbia University Press. 339-347

Heissig K, 1999. Family Rhinocerotidae. In: Rassner G E, Heissig K eds. The Miocene Land Mammals of Europe. Miinchen:
Verlag Dr. Friedrich Pfeil. 175-188

Hooijer D A, 1968. A rhinoceros from the Late Miocene of Fort Ternan. Zool Mededel, 43 77-92

Hooijer D A, Patterson B, 1972. Rhinoceroses from the Pliocene of northwestern Kenya. Bull Mus Comp Zool, 144 1-26

Jernvall J, Fortelius M, 2002. Common mammals drive the evolutionary increase of hypsodonty in the Neogene. Nature, 417 ;
538-540

Kaya T, 1994. Ceratotherium neumayri ( Rhinocerotidae, Mammalia) in the Upper Miocene of western Anatolia. Turk J Earth
Sci, 3:13-22

Kretzoi M, 1942. Bemerkungen zum System der nachmiozéinen Nashomn-Gattungen. Foldt Kozl, 72; 4-12

Liang Z (3H), Deng T (X5#), 2005. Age structure and habitat of the rhinoceros Chilotherium during the Late Miocene in
the Linxia Basin, Gansu, China. Vert PalAsiat ( W HEBIHZHR) , 43(3) : 219-230 (in Chinese with English summary)

Mecquenem R de, 1908. Contribution a 1’étude du gisement de veriébras de Maragha et de ses environs. Ann Hist Nat Paris,
1:27-79

Osborn H F, 1900. Phylogeny of the rhinoceroses of Europe. Bull Am Mus Nat Hist, 13. 229-267

Pomel A, 1885. Sur la station préhistorique de Ternifine, prés de Mascara ( Algérie). Assoc Frang Avanc Sci, Comp Rend,
14 164

Prothero D R, Guérin C, Manning E, 1989. The history of the Rhinocerotoidea. In: Prothero D R, Schoch R M eds. The Evo-
lution of Perissodactyls. New York: Oxford University Press. 321-340

Prothero D R, Manuing E, Hanson C B, 1986. The phylogeny of the Rhinocerotoidea ( Mammalia, Perissodactyla). Zool J
Linn Soc, 87: 341-366

Prothero D R, Schoch R M, 1989. Classification of the Perissodactyla. In: Prothero D R, Schoch R M eds. The Evolution of
Perissodactyls. New York: Oxford University Press. 530-537

Ringsttsm T, 1924. Nashorner der Hipparion-fauna Nord-Chinas. Palaeont Sin, Ser C, 1(4) ; 1-159

Schlosser M, 1921. Die Hipparion fauna von Veles in Mazedonien. Abh Bayer Akad Wiss, 29(4) . 1-55

Sisson S, 1953. The Anatomy of the Domestic Animals. Philadelphia;: Saunders W B Comp. 1-972

Thenius E, 1955. Zur Kenntnis der unterpliozénen Diceros-Arten ( Mammalia, Rhinocerotidae). Ann Naturhist Mus Wien,
60: 202-209

Tsiskarishvili G V, 1987. Late Tertiary Rhinoceroses ( Rhinocerotidae) of the Caucasus. Tbilisi: Metsnierba. 1-142 (in Russian)

Wagner A, 1848. Urweltliche Siugthiere-Uberreste aus Griechenland. Abh Bayer Akad Wiss, 5(2) : 335-378

Weber M, 1904. Ueber tertidre Rhinocerotiden von der Insel Samos. Bull Soc Imp Nat Moscou, 17 477-501

Zeuner F, 1934. Die Bezichungen zwischen Schiidelform und Lebensweise bei den rezenten und fossilen Nashémern. Ber

Naturf Ges Freiburg, 34 21-79





