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201247 A VERTEBRATA PALASIATICA figs.1- 6

NET _ERMEHEER (HIAR . ©E8)
KWRRHEEYESEY"

=12 — 1
£ H ITrHE

(1 ERERE MY 5t NPT T, S b R G2 S0 dbat 100044)

(2 FEBEGEVFIEAERE L 100049)

R A TR S I AHUFTR R RIFBSS R A A o T IR AR B9 L AL
1AW : Eudinoceras kholobolchiensis Osborn & Granger, 1931 E. obailiensis Gabunia, 1961 Meta-
coryphodon luminis Chow & Qi, 1982 F1 M. ? minor Qi, 1987 fy/AMA K/ ERTFINHIZR V IER
FRE JRARTT S MR B . BT F B IR AL FERE PO AR J L & S5 FFAE 5 E. mongoliensis
Osborn, 1924 —3, B 4K J5 B (K EWLSE 44 ; M. xintaiensis Chow & Qi, 1982 i T A Eudino-
ceras J& ,F N E. xintaiensis; Metacoryphodon "N ICRLAT 44 , N T IE %, JHE € J5 1Y Eudinoceras
JRILEE 6 NARUFN  E. zhichengensis Lei et al., 1987 \E. youngi Xu, 1980 .E. xintaiensis Chow &
Qi, 1982 E. mongoliensis Osborn, 1924 E. crassum Tong & Tang, 1977 Fl E. sishuiensis Wang,
1994, 1&1T T Eudinoceras J&F1 E. mongoliensis F ¥ 15 S EE o 14— 5w 15 225 b A 1 7=
HH AL I 28 12 4 4 0T S ) )2 HE R o, E. mongoliensis 8 AE BT 1L Sk 20 , BB A€ 1 B B
IR BT LSRR AR Y AS - 1 2, el i BUZRA W BT 1L Sk 21 ERRIY AS -5 )2, KAk
Bt , 2978 53 ~49 Ma,

SR NS A, BT BTk R T 2, il SR

HEESIESQ915. 873 XEAFRIZAD:A X EHHS:1000-3118(2012)03 - 0258 - 23

5k 15 5} ( Coryphodontidae ) J&—28 £ K 28 ) K AUAR £ P 4 0 2R 2L W, 76 7 B i
A LR )2 A T RO R Rl S 638 Rkl . FEIESEH DX, HARA AR W 3% | SESE I [H]
L A3 ATEL)T L B A 20 AR s A2 R — BE B R R o R R B & R
SN Ry B 22 1) 46 s A A0 =2 — , FF8k) 2 0 T 3 X IUPE i Al oy 3 2 %) e 22 vp (Lucas,
1984, 1998; Uhen and Gingerich, 1995) . {HE T SHLIK , K301 Bk it T 22 77 He e
BRI E AN S IR TR R TPy 2t 44 AR DS (SR AR B RE, 1956
JE I (#1965 5 JRIBHAE (557 F49,1982; Lucas, 1984 ; Lucas and Tong, 1987; KA.
FHIL,2006) , 15 5 B2 TE I S N PR AR v 3 20 A ) )22 3 53 % G FIAR DG TR] T
IR WL BN A R R TER]

1) rh ERLA e AR BT TR T2 7 ] 50 H (45 KZCX2-EW-106) | [ 5K T i B Rl 50 & R0 B (45
2012CB821900) | [H 5K F 4R FF 3 54 (Hik 1= 140532010 ,40802009 ) 1 i &I B} 22 Ak £ 5 4 S8 B0 5 S 20 e B
ke H 493 : 2012 -03 - 05
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Eudinoceras J& WL F E. mongoliensis Fx Al {\OEARIE /R T 2055F & L JF e R R
T2 R PR AT FE A ST Y (Osborn, 1924) o BUAER K, %Rl (1 @ 7 AFTE
BRI, 75, HEAARASU IR P4, BBHIAS [ 25 HAWARAS (14 LU BRTH A R
WM, BBGSEAFRMEHAA B EBIASCZ R, A EAT E. mongoliensis 1] L) 4
SERY EFS AR R . HU, HAREARAS 1 77 A BE — 3% R AT IR AR B 29 32 km (W HRT
S5 F- 5 (Osborn, 1924) , % &M 3 #8 A9 M2 B e g 2 IH AR T 205 47
( Granger and Berkey, 1922) , Berkey and Morris( 1924 ) ¥4 _E & £ FH B KA A Z L)
THILLE T ot IR BT SR LLJE . 1927 4EA WL A0 E EFR BT 1113k 2H ( Ber-
key and Morris, 1927) . 1] E. mongoliensis PRI AR AR 2 1923 £ Andrews F1 Osborn %
LAY, G BT 1L Sk 2H W AR PR T 2 2 rh o A e BHE 2 0 S PR R IR R T,
B HAbEEAE ST LIE R 2%, DRI L BAR E AL AN o

Metacoryphodon J& FIRZ RN M. luminis Chow & Qi, 1982 H MR I8 N 52 i FEAI ) /R
RIS B MRS 1 B R 5 D P2 A0 P3 AR AT W W, IR AR S iR i T
THIS M3 BATERIET b SR I KOIE MR /INR G RHE S Eudinoceras N [R) ( Ji] B4
FEFE 19825 Qi, 1987) , Qi(1987) X ARHEAE AR kb &8 & B HL/ NI — A5 P2 Fil p2, A P2
(4 )5 BB AT AR T 5t HITAR VB I 10 b B — /N4 7 A5 R AE 5 B RS (] 1 S T
HiRh M. 2 minor, NZ#TH Metacoryphodon PR A I-A A T Fi5K1 L, 1 E. mongoliensis
WA EERWHRL, —LERAEIN M3 R RT/NIRIE A BEVE W Z 8] 10 28 52 ok LU RS HE .

Lucas (1984, 1998) 7E .4 T E. mongoliensis, E. kholobolchiensis F1 M. luminis )3 43
ARLFITE B 5% 5 307 HH 775 S8 0 M b A R BY E. obailiensis 1RG£ 1, ¥ E. kholobolchiensis ,
E. obailiensis F11 Metacoryphodon )43 FrA<IT A E. mongoliensis, {HX E. mongoliensis, M.
luminis F11 M. ? minor Z [} Z AH N LB EL, AT R IR ATTIE

PILAER, h E R A Bt B HESh Y 5l AR T B 8 BATE N 58 i 2 R it 1
— SO LR S A A A, X R X AR R [l A AR . [R]IRE, Jb S Xt
[7i] — i el 147 65 28 A Ay B A 04 0 B LA SR Z Ak A7 i i 22 5 19 B (Uhen and Gin-
gerich, 1995; Lucas, 1984; McGee, 2001, 2002; McGee and Turnbull, 2010 ) X} V. JH 76
Y 1 o S S e SR T AR . B 12 DX 5 A )23 2 AR A A i 23 2 [ L 1 32 26 T i
(i, 1990; Meng et al., 2007 ; Wang et al., 2010) , &5GRETEHL)Z A O IR FBT R ()
PAE,2009) , XFIZH X E A TS A A B AR Y R ST R E , I X R B A )
HiJ2 P S A L S W) AEACHE SR 2 rpo T AT B 819

1 R R SR A
ST TR JEUR T YN A5 7L R B IS SR A P S M M X . A PR TeT —E  , f s R

OM T R T AR B AR T S 0 Ml DX P R ) R R 2 2 R X L 2 X UK
B HAL I XAV RLAAS A VY /72 B 2 2= A A X (18T 1) o
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Fig. 1  Sketch showing localities bearing Coryphodontidea fossils in the Erlian Basin(after Meng et al., 1998)
1. /R T 04 (Irdin Manha) 5 2. #FANE ) /R A1 ( Duheminboerhe ) ; 3. %% A14E %) /K #1 ( Nuhetingboerhe ) ;
4. EFIEh /KA1 (Huheboerhe) ; 5. 2% /K AL ( North of Wulanboerhe ) ; 6. 2% %)kl ( Wulanboerhe ) ;
7. HAFHES YD (Jibugilehasa) 5 8. [LEE L 2% (Bayan Ulan) ; 9. /R 5551 (Urtyn Obo) 5 10. 2% 7544
(Ulan Shireh) ; 11. 1522 Fig#}35 ( Wulantaolegai )

2 ARG R R4

2.1 Rif

BETO e Ty B 2R A5 4 3 A [ P O EURT L 4 Y BIF 5 (Osborn, 1898 3 Wood
1923 ; Simpson, 1929) , A S flF % B 14 4% 46 1 Ay 44 ZE AR 45 Simpson (1929) , Lucas
(1984), Uhen and Gingerich(1995) il McGee and Turnbull (2010) )i 4% J7 B RS AE 7% i A1
(B 2) o BRI TEM&II 44 FR 5 IR AR TE (1976 ) FIEE K A £ 53 (2006) R 44
FATE V2 52 NIRRT (5 50 R SORITTE 445 = 22 CRTIIZR) P S
R Tetin s (FPRER) FUE B AR (R BFAR) o 78 5E ALH R Sisson (1956) (L 5K #S 45 35%,
1962) it R E AL T ¥, h 3048 EE SR Gl A7 2400 ) (A ERE A BOR 44 10 8
Z5142,2009) | JEl BHBRAE (1975 ) FNkag 5245 (1962 ) 1k o
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A pa pr eng poprc hy p

K2 Sk B2 5 IR Es F 14
Fig. 2 Cusp homologies of coryphodontid cheek teeth
A. T4 upper premolar; B. [ F14 upper molar; C. Tk lower molar
Abbreviations ; cob. cristid obliqua #}& ;ecg. ectocingulum #MEHF ;eced. ectocingulid R 4T ;end. en-
toconid T N4 ;eng. entocingulum PN 1477 ; engd. entocingulid F Y1477 ; hy. hypocone ¥ 43 ;hyd. hypo-
conid F K43 ;hyld. hypoconulid K/ ;hylod. hypolophid F X% ;me. metacone J542;med. metaconid
FJG42;mes. metastyle J5 492 ;mesd. metastylid F 5[4 ;mld. metalophid T J5 % ; mss. mesostyle [}
43 ;pa. paracone Fij4;pad. paraconid F R[4 ;pal. paraconule Fij/NJS;palod. paralophid | {ij*A ; pas. pa-
rastyle Hijff4 ; pog. postcingulum f5 14777 ; pogd. postcingulid T J5 1417 ; pomec. postmetacrista Ji5 22 J5 #4 ;
popac. postparacrista BS54 ; popre. postprotocrista JAZR 5 #% ; pr.  protocone JFiZR ; prd. protoconid | J5
43 ;preg. precingulum Fij 577 ; pregd. precingulid N {ij 517 ; premec. premetacrista J5 22 Fij 15 ; prepac.
preparacrista BFjZRH[F& ; prepre. preprotocrista JRZRFTH jtad. talonid T HRJEE ;trd. trigonid T = £ A

2.2 MERFES

F VI i 27 Lucas (1984 ) X5l i 554 2 0 09I 2 00T, VIR 09 £ B & 7
B b= RIELRA AL

PSS (IVPP, v [ Bh 2 B vl B A s ) 5 AR 5E r, JE 5t AMNH, American
Museum of Natural History, New York S2[E 41 %) H 2K 2 {# 418 ; CAE, Central Asiatic Ex-
peditions 3¢ [ [ $& Jy S2 1) £ b 5 4 1A

3 ARGk

415 B Order Pantodonta Cope, 1873
B 5 E R Family Coryphodontidae Marsh, 1876
B A EE Eudinoceras Osborn, 1924

SHEREE Eudinoceras mongoliensis Osborn, 1924
(E3-5)

Eudinoceras mongoliensis Osborn, 1924 p.2, fig. 2

Eudinoceras mongoliensis Osborn and Granger, 1931, p.1, figs.1, 9

Eudinoceras mongoliensis Osborn and Granger, 1932, p. 1, figs. 1, 2, 3, 4
Eudinoceras kholobolchiensis Osborn and Granger, 1931, p.5, figs.2, 3,6, 7, 10
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Eudinoceras obailiensis Gabunia, 1961, p.711-713, fig. 2
Eudinoceras obailiensis Gabunia, 1962, p.15-17, figs.1, 2, 3
Eudinoceras obailiensis Gabunia, 1977, p.30, pl. I, fig. Im
Metacoryphodon luminis J&|W1%E 5514 ,1982, p.304
Metacoryphodon? minor Qi, 1987, p.26-27, fig. 14
Metacoryphodon sp. Qi, 1987, p.27, fig. 15

IE#& AMNH 20101, —Z P4,

B4 AMNH 20102, —4 P4,

EERA A HBIE RN R AN, BT 1Sk 4H AS-1 2 IVPP V 18046, SRA:M) 112, A5/
13, PLAIMII R G Sk B (1813, SA) 5 V 18052, Ay M2, S5 AL /R AN, Bl il 3k 2
AS-1 JZ:V 18050, 72 P1; V 18053, 7= M3, A Fr i ib, Blilisk 4l AS-1 JZ=:V 18375,
M, A 22 11, P3-M3, 47 12 Fl P2-M3 (8] 5D) 5 V 18047, Tl 14 51 A il 15 ] p1

K3 gl ARVA S E (IVPP V 18046 ) 5 ]
Fig. 3 Occlusal view of skull of E. mongoliensis (IVPP V 18046)
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(E4,5E); V18051, 47 P4, H/RT S V-5, BTIlSkd4] AS-5 ).V 18377, £ P4, M
Ly 22 BT S A R - V 18054, 7 il AR AL FITANE 12 (CAE AY)2 67 %143 ) IKHEB: V
18055, A7 M1? Hfit, 22 p2 il p3,

EITHHE  KIREN B8 RIUGECK s P1 BRIG AR , ELrh 8% ; P2-4 JRURESHEIE , B/
BRI, JRRIGBAKRE , BRI S, TR V IEE VML R 40°, 1 f5H =Ml
R B S, Ja i U R RIS JEAREEE N, B R S M 2, B2 K 9Ra7
MIBIEETE , 1T /NRA SRR b — KA, S5 /AN, YRR /N TiT B ik iR AR HETE | i
RIGHERTH R, MARTHIT 5 IE RATH AT EAR SR, 5 G /N, JFR VIEEF
Y B2 30° 5 M2 5 S5 he i ELES s M3 R BRTE | 5 ARk 290 S AR AT 1Y — 22 5 p1 -
4 858, NIFR VIER ML R 40°, RN AT, B/NR;ml -2 T HREEFT = 8B E

El 4 ZEh ERME T (IVPP V 18047 ) 5l i
Fig. 4 Occlusal view of mandible of E. mongoliensis (IVPP V 18047)
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KIS RS2t LA B0 ek T
Fig. 5 Occlusal views of cheek teeth of Eudinoceras mongoliensis
A. left PI-M3 (IVPP V 18046) ; B. right P1-M3 ( Holotype of M. luminis, IVPP V 5697) ; C. left P2-M3 ( Hol-
otype of E. kholobolchiensis, AMNH 21744 ); D. right P2-M3 (IVPP V 18375); E. left p2-m3(IVPP V
18047) ; F. right pl-m3( AMNH 26611) ; G. right p2-m3( AMNH 26613 ) ; H. left p2-m3( AMNH 26614 )
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FRK,TIRRMTIRE VIEE g ML 25°, FaiEMabaEw IS, S8 S5 TEFE
MM HEAN 2R TR B S 173, AN T ERME, 5 G & =051 A F %25 m3 IR
FHRT T =N,

Bk KRR B KR 3.1.4.3/3.1.4.3,

IR ECH B, TR E R 1A WIS AR —E 224k T1/i1 3z o]
AR AR H R, I AR A s 12/02 3 rh R R AR HE 4, (HHR SRz i T rh A , S AN A%
NESREE = MY ;13/13 S rh ik 5 P ke 3 AR S5 U0 B A S8 M — AR JE 5 ) J a0 o fh 12 K
AR A R G . T TR R R il B P AR K & B — 1~ 2SR /N
5, BN TE BN . P T15 5 R Z BIAFAE— AN S BT B T8 =2 (] 4 17 B
I TR AR R/ INATRE , 5AMARTIAR IS 22 7 C R IR .

RGBSR, Fh B Y. NV 18046 (IGFESRE , LR T4
it il , BA T30 RE R AN 2, TSR 98, KRB BE . 78 V 18047 I,
T R AR VAR 1) SO i) A R DA S0 S 4 B ) S RN T A 1) SN 1 A R
K, BIUEHE b RAG AL, B A A DR, 3078 T BBV 8], Jes A & 4 1 2 R 58— A7)
o RGSHTE R Z [ B

| WSRO = A RS T4 N = 11 = S a2 171 S RO 1 7 N RO S L v
AT EM, JFAR M 5B 3 2R AR Jr RN, 5805 PS4 s — AN 55 ) =
L. IR VIESMEIRET 70°, RiRATRERIRGHE, i i k552 (I
V5697) . P2 K=HIE., JRRRBIEN i FRTRFEIRE WA E . A1 VIERRK, M
INIERH VIERTR . J5 ORI S i T RTEN 2, WAV IR i A, H/NiT B @ ke, it
RETEHRARE , W5 AR bR A P A AR IR AT e B IR , AR B AR i A 145
FERY 1/3( 0LV 18375) . FiREIHA K TR, Bk VIEFRIEHN BN TEE ., 4MA
WARE AAETR AR VIEHE A I, T LT , & A Lev/r /8 a5 Fg
ARBERL , J5 il B R TR, L8 W, BRAR, B e 7 =004 iy BB T i 2t R 14
%o P3 FIPARRIT P2, HUEH K, HIR VI I M M M52/ CGRaiaA b iy P4 55
P3 FY I 98k, v REIN P4 k5 M1 5 sk, UL V 18046 1 V 18375)

M1 ST BEIE , IR B A, 7 B R S8 H i 2. JRAeHTi ML H &, 5 A ik
WA /N, IR G o SRR A T BOAFFE T /NR IR IE , R b — I KB Eide , 488
PSIHAE, NV 18046, Ft2e i 2 H A EAR &, B JG My JRAS K U L — 45 P47 Tl (1)
BB RS Y . BiR RIS, 7 B = H A 5, ST A B AAHE , 5 B
FEJSM LA —J 1T 55 TG B AR o IRAR /NI BH S AR TE . T ARkt HL sy, 5 3
RETHAPATIEASER . JF9em, TE N & M2 173 4b, FA7EA 2R B 1Y ) e
JERIGHARIRES 55, /0 TR ARHTH , R — KGR ER VIEE, AR/, AiEH
SRR E  BERIE AN S 550 TR 40 LA RREUE IR R . SV A &k
Ao M2 5 MIIJEEHM, HERSFEX,

M3 SRR 2K P EDE K5 LA — B JFRBENIER ,, 5 & Mh S AR —E
FEES, B M2 LTI, ANHEJGRIGH . JEREIBRI, 40 FARTTR Y 1/2, 35
R R, B SRR, S BN, HABRE S M1-2 3, U258, H s,
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pl HEE =ML, THAEM T EHEILTEK, TRRATHRAREE 507 &, 52
WHRME S T o BRI MR SO K&, UG g, BB/, 1A 2 (5]
B, U, UL V 18047

p2 T =R, TR AT, L H R IR MR, 5 = A e — &I T 2 [
Wo THIRMEEMSS, TIEdm , HRENITE . TRERIL, FaiEers, TEHT
mHK T RRCE, AR, SR, T =MERN TR VIEE IR 45°, W
LR, TEH EEMZ 173 4bB—2F 550 0] 5 09 RHE 05 284 21 145 19 )5 i 2%
RAEFAT T AN, RERRK . PRI AE, TRWIFIER KE. p3 Ml pd 5 p2 2K
L, FR MR 1) 5 B 8 S, TR VIR A LB /N, T BRI ] 5 B A8 K, T IR A
TR BE BRI, T A e BB TR R, R ) O R, T R e B TR R

ml BORREYE, T =S T B BT, R s TN IR, FIRERIRAE ., LR
WARATT G TS, IR IRANT /NI iR B AR B, ToRiJ5 1o O d o BT AR IR 27 55,
WA B T FEHEMIRE. RN TR E TN EEEMA 1/3 4, B A5TF
JEOAHE, B, TIREMTUCE K B R, KR, SOt P47 B X3 2 4
B, P9 VIBE MBS = M, XA BT 300, HiR R & E, T il
K& AN . m2 F m3 2Bl ml, FUE R I 5 G K, T RO M) R A I BRI
THTE ARPE S NGRS, 5N EE AR UOR M R LT A, R IR AR TR A A H AR T
BWE RE RS . m3 T A & E BUET A B, 3T RIS IR AR LR R R S R AR
=M RRE LT AU RN,

Mg R,

eV 18047 F1 'V 18375 [a]j™ [ 75 41 55 MG V) b s A BT L Sk 2H AS-1 2, 2 4l b £
FRESANETT 10 m, PIBRAE U8 BIAL AR B R /NFI S & A A , AR (] — b i) Sk B
A, TV 18046 WK [ JLZS HL AR FIEh 2K R M R BT 1l Sk 2H AS-1 2,V 18046 ATV
18375 FHIESE A — B0 AR E R AR . i, FAT A X =Sk [a]—F

V 18046 [1] P4 5 Eudinoceras mongoliensis 1EA AMNH 20101 FI#|#1 AMNH 20102 ( Os-
born, 1924 ) {JEHT % & 75 FEREARML, 10 V 18375 (Y P4 B &5  , [AI i B AR iy I e 4
B, 4 PRFRAS PA /N, TiTR VB A HIT , Rk — B, Wiz R 6] —F ., [Rlif, vV
18047 53 A E. mongoliensis i) AMNH 26611 ~ 26613 ( Oshorn and Granger, 1932) )2 5|
AAE TR/, BAETE W ARSI Z N,V 18047 53X =4 T Gk Bh 0 J& 7w —Fh
PEt, FA R V 18046, V 18047 A1V 18375 Jij A A E. mongoliensis .,

V 18046 Fl1 V 18375 5 Metacoryphodon luminis 1EAE V 5697 1 _ FAVANAE R /N5 1 FE
A5, ZARA R AT EEA I R ET /NS, & V18046 JE MR, Hij /MR HL
A, V18046 1V 18375 1R A RELRAF  (BAFTE R G HE 15 V 5697 (14 14 18 /)N
FH o HEXS V 5697 RyMLEE, 1 P2 Fil P3 JFURFTIE WA A RIR K F , 5 V 18375 AH4, HH]
B 5ESEMBEAA I, [,V 5697 i FEH IR AT EMISHE L& TR FRIEd 5
V 18046 F1 V 18375 #H24,

HiI, V 18046 F1 V 18375 5 E. mongoliensis XA 1 b R FI5 FRHE—%, V 18047 5
E. mongoliensis (/) N 815 45#4E —%k, V 18046 F1 V 18375 5 M. luminis {47 1) b 3B 05 454F —
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Table 1 Measurements of upper dentition of Eudinoceras

(mm)

E. mongoliensis

E. xintaienstis

E. sishuiensis

Upper V 18046 V 18375 V 5697 AM 21744 V 6380 V 10806
teeth ] - -
left right left right left right Gra(r)lz}::fnféﬂ Lho;vg;?zz Qi left right
Inr 13.9 13.5 15
1w 20.1 33.7 20
2L 16. 1 19.3 16.5
2w 21.4 26.2 17
3L 22.6 17.5
BwW 20.5 16.5
CL 45.85" 47.4° 43.9°  40.27 35.2° 36 56.7
CwW 56.93° 51.1° 49.8°  49.4° 47.4° 47.5 73.7
Pl L 19.5 19.8 17.5 21.6°  17.5"
Pl W 19.0 18.9 16.5 25.7°  24.97
Pl A 65° 75° 80° NA
P2 L 26.1 25.3 26.8 22.4  25.7 22.5 19.6 28.7 28.1
P2 w 36.6  37.2 35.5 38.7  35.1 32 26.8 46.4 47.7
P2 A 45° 45° 40° 45° 45° 35° 45° 30° 30°
P3 L 25.9  26.4 29.2 29.0 29.3 2717 23.5 23.1 32.8 33.4
P3 W 40.8 42.6 39.2  40.8 41.4  37.2 35 32.6 49.2 49.4
P3 A 30° 30° 35° 35° 30° 30° 30° 40° 35° 35°
P4 L 25.2  27.2 27.7  26.4 23.4  28.9 22.3 26 39.2 30.7
P4 W 43.7  47.1 43.2  41.9 43.3  43.8 38.5 NA 58.3 59
P4 A 25° 25° 30° 30° 35° 35° 25° 35° 30° 30°
MI L 39.6  37.2 40.3  40.8 39.9  38.9 26.5 39.7 55.3 53.9
Ml W 46.4  45.7 45.4  41.7 41 44.6 NA NA 56.0 55.2
M1 A NA NA 30° 30° 35° 35° NA 30° 30° 30°
M2 L 5.1 52.6 50.2  45.2 49.2  51.9 35 42.6 64.0 65.7
M2 W 54.5  52.9 54.3  49.1 53.2  53.9 NA NA 63.9 63.3
M2 A 40° 40° 30° 30° 30° 30° 30° 30° 30° 30°
M3 L 46.5  49.9 48.8 48.4 44.5  43.2 35 64.5 61.9
M3 W 63.7 61.8 56.5 55.6 58 59.3 50.5 70.2 71.1
P1-4 L 96.7 97.0
MI-3 L 1356 128.3 130.2  123.3 190 195
PI-M3 L. 232.3 216.6

VE:A. A angle; L. K length; W. %% width; NA. RA[{{2I5 measurements not available; = fiilJ{E estimated.
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Table 2 Measurements of lower dentition of Eudinoceras (mm)
E. mongoliensis E. xintaiensis E. youngi E. zhichengensis
Lower AMNH 26611 V 18047 V 6381 V 5149 V 25721
teeth
Lucas(1984) left right Ch0;~9§zz Qi left right Lei et al., 1987

il L 19.9 13.6"

il W 26.2 18.6"

i2 L 24.4 23.7 17.0

2 W 30.0 27.4 29.3

i3 L 17.1 26.2 15.0"

3 W 34.0 33.7 18. 17

cL 30.8 30.5 32.7° 26.8"

cW 48. 1 47.4 21.0° 22.4°

pl L 21 18.5 17.8 16.3

pl W 14.6 12. 1 11.8 11. 1

trd A 100° 100° 100° 90°

p2 L 21.5 25.2 25.1 17.9 19.7 18.9

p2 W 21.7 24.0 23.7 16. 1 17.3 16.8

trd A 45° 45° 45° 40° 40° 66°

p3 L 27 25.9 25.7 21.5 19.7° 19.9

p3 W 22.6 25.4 27.1 20.4 21.1° 19.5

trd A 40° 40° 40° 30° 30° 61°

p4 L 27.8 29.8 27.17 24.2 21.8" 20.9

p4 W 23.4 29.1 28.5 24.5 23.9 20.4

trd A 35° 40° 40° NA 30° 40°

ml L 35 39.8 39.0 30.5 31.8 26.5
ml trd W 31.2 29.8 32.2 26. 8 26.1 20.4
ml tad W 32.5 30.8 30.1 21.4° 20.7

trd A 30° 30° 30° NA 30° NA

tad A 30° 30° 30° 250 NA

m2 L 43.1 47.8 47.6 42 36.2 36.5
m2 trd W 37.4 37.2 38.2 317 28.4" 28
m2 tad W 35.9 36.9 37.5 26.4" 25.5

trd A 25° 25° 25° 30° 19°

tad A 25° 25° 25° A 25° NA

m3 L 49.5 56.6 56.0 48.2 42.7 41.8 45.6
m3 trd W 39.2 41.0 42.2 31.6° 28.1° 32.1
m3 tad W 33.6 41.2 39.8 NA 28.3 28.8 28.6
m3 trd A 30° 25° 25° 30° 30° 36°
m3 tad A 35° 35° 35° 25° 25° NA
p2-4L 78.1 80.3 77.6 82.0
ml -3 L 140.7 136.2 108. 5 100. 4
pl —-m3 L 182 187 182.4

VE:trd. N =ff )R trigonid; tad. FERJE talonid; HAYERERIZE 1 for other notes see Table 1; V 25721 FRASTE U A
A1 holding place unknown.
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2, A, Lucas (1984, 1998) 1\ K1Y E. mongoliensis 5 M. luminis v 12 V3 4 [a] — Fi 58 S0
FOA TS A

Metacoryphodon? minor {YAG —H# P2 Fl—# p2 (Qi, 1987), MR FHKFE ,P2 YRIR V
JEABTE AL BA 0 — /A AT BB A AT B — A /N, P2 5 BRI AR 28 Yk BT A1
E. mongoliensis [HFEVE, [RIB p2 3% BRI 5 507, R DL 22 04 R iz b A B
G| —FpAESE A 7253, LT A E. mongoliensis

Eudinoceras kholobolchiensis Osborn & Granger, 1931 ( & 5C) 3557752 5% , {H B 5}
ARS8 K GG )5 E. mongoliensis WIAH X, Fil  J5 14717 22 AN K, 7EIE MK 22 S T [ 2
WL ALETR VB RASTEER , AR AFIEWAT & E. mongoliensis Y SBYRAAE . H 1k, Fe A T[]
& Lucas(1984) WL &% : E. mongoliensis 5 E. kholobolchiensis {75 552 R J5 3 A4 1 B 5 ™
HTEL E. kholobolchiensis “hj E. mongoliensis BIR FWMFE4 o

Eudinoceras obailiensis Gabunia, 1961 BT F RIS, BalE w00, BB G P,
FARE/IN HE T =04 O s M3 ARG A4 5 ), S i 1 Jm A i 5 2 A i il 22
FA/IN BT = R A R RS TR IR e B AR B, TS 1] B AT S R AR
WV IEE AN, SRR, T = AR EE R A B AR , RPN 5 T e R, 22 TR A
BEHME 1/3 &b, XEEERIE E. mongoliensis [ BLRIVFFAE , FATTIA A Lucas (1984 ) ¢ H 9 A
E. mongoliensis =4 .

g LL EIEZUFEZ I, McGee and Turnbull (2010 ) Xt 2E Piceance Creek 7311 ¢ ¥
RS 3 HGEY 12 4> Coryphodon lobatus NMABTFEIG KB, iZ AP AYTET T4 RS FIFTH 5 ( =
ML replacement teeth ) 1R, FLAMG A 5 FHA SSE B T, A7 18 A KA A= A B4
o) 0 1A AL 3 BT 1 e 7 0, L R S L, 28 AR 1 591 L ASRs (adult sex
ratios ) JIESE Y —MEZ MESFRRIE AR 0 1 e 1455 28 0O 2, (AR 2 AR A Jm A PN v P 48
FEAEAG o PR S o P00 22 S TR I 5200 1 JSCAR I AR /N, A 15 722 5 5 50 coefficients
of variation) WIS 4 ~ 12, W H T HFLAN WA B P 22 SRR AIE 19 728 S 8 400 3 e
4 ~10(McGee 2001, 2002 ), ] FeJ2 K] 14 B ) AS — T 52 PR 38R A9 52 ) S [] 17 28 ( Gin-
gerich, 1974) . SRR NS A —E R E51S TR iy $ (Simons, 1960) , Y
TV 5 A B2 AR A A R T

[}, 56 U B2 - 44 8 55 5] 800 kg ( Gingerich, 1986) , W] BE A 24 I A iy I 5L 30
Wz —. JEXTBAEFL M EE , th T BV MR 5a 4 5 ) AR D BE A R AR B A ok 2R
L1 e aok — Rl 2L S A AE T [R)— b 2 BRI (Mayr, 1970) 5 BRAEA o J2 T 2 R U 45
JINB A 2 B A 2K 28 (Hutchinson, 1959) , H1 R ATTIA R E. mongoliensis, E. kholobol-
chiensis, E. obailiensis, M. luminis F1 M. ? minor [ J& T 5615 B i [5] —Fh | )5 4 Fh R ALKN E.
mongoliensis IR F T2 o BIAABIFRA , E. mongoliensis & A7 5¢ #1551 A K, Hg ik, E.
mongoliensis HFAERE T H E (WBTTHHE) .

Wie  JREEE S5 RE (1982) M L AR BT 28 B R4l M. wintaiensis 5 M. luminis 1) 2% 5]
FETRIE AN, EEEARERIS . SO ER AR T LLE Y, % F0 5 E. mongolien-
sis B 280 FE T T R BN BT O BB AR TR IR AR AT BRI , Uk B R ATARAL , i
2V BRI MAERST E. mongoliensis ; F1A £ 5 K Sa i bl , JRISFN G 2R % E. mongoliensis
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(R T30 T 0 2% , 7 2R I8 Bl T IR ST, YR AR /DN, B WY I B S AR S 1, IR AR T AR ¢ .
mongoliensis () B, TCRTRATIE I, G492 V IEE MM KT E. mongoliensis, J& J5 7 =l
IR AR T s FEW NERER T =M/ E%E, fPF B NHE ., M. xintaiensis 5 H. Eu-
dinoceras WRHAE , (B IH E W AFTE IR IGH , MBI, 8 E. mongoliensis RAFFE G 16,
AREHE T A E. mongoliensis B, @I M. xintaiensis |9 A\ Eudinoceras , 8844}y E. xin-
taiensis, H I, Metacoryphodon J& o1 = B2 AR A ER A A AR & Bl , Metacoryphodon g
TeRUE S T LA RR o

Cope ( 1882) MR —H /2 M2 ZE7 T H )@ 51 ff Manteodon subquadratus , 1ZARAS i it 3
MYRFAESD M2 YRR, T Osborn (1898 ) tA iz R fiE A /& LOKE H: 55 57— J& , K I Lucas
(1984 ) ¥+ HIT A F| Coryphodon J& N , 844 K Coryphodon subquadratus , W1t H & M T & JE
#2104 Manteodon youngi Xu, 1980 {UAH — 52 #& (1 N6, 7 A B4 1% EHEWRE, H&

/N, () I AP S ST TR L R 58 AT UOR 5 2 2 R i A B R R A L E. mongoliensis
J5dE, T LAFRATR & Lucas (1984, 1998 ) i 30K HA A Eudinoceras , 3-8 44 4 E. youngi .
HATHE N —%% E. mongoliensis, F-Z2%¢ E. xintaiensis 5k JFAE IRl

A B AR IR T FER 4 1Y Coryphodon zhichengensis Lei et al., 1987 VA — K4
V25721, HRBHAPE VIEE A B/, R E TN NARAT IR, AR A Coryphodon J& .
R, R A R IRNRFNTT AR B AHE IR, T A H FURHE 1055 55X~ Eudinoceras J&
AL IRVERAE N A Eudinoceras J& . adiR , %5485 E. mongoliensis 45 4N F X 3] : FRIH
WRPE AT, TIEYR VIEE I i m 5 2R 28/ s R FA T = JAE g 8 T T SR,
T Srmg/INT T BRI, BRI AE TR A 2/5 b m3 KRR, TEE LR T, Wik
I KRR NR , 5T UR/NRLLE AR . BV 25721 BAFEL E. mongoliensis i
"z, BIUEHITA Eudinoceras, 3-8 44~ E. zhichengensis ,

IR WK AR B8 E AR B AR SR VA B R A E. sishuiensis ( F72,1994) , HIEAL V 10806 4~
TR, P2-4 JFARE AL IHEIE  HTAR VIER- VY I M TE 30° 64, A IR VIE B 5 3
55, ARG R RAEFH Mih Z , [FARHT#E 5 5 R AR 5 2 W LT3 &, A J5 7 =004
KB, HWKAR,HA Eudinoceras 3 JCIR)#L, [F] A PR & B R, H B A A B AR,
SEIARRE LM E. crassum A6, W% Eudinoceras J& W 75— AR T

I PG AR E. crassum (B KA 7SR, 1977 ) BN, (A HARAF 53 09 L
W% E. mongoliensis X452 , JLHIE R, Bk i B I AL RE B B L, B G e ie 5
JERHITR T B, PR 5 R AR 4 W ih 2, J54_ V IEE M EETE /N, 4978 25°, AHEFI/N
I3, BRI, 5 BHRIE R RTARJa be o0 R &, T AT RS S ) 75 000, 6305 T 1 )=
93, Db EHRE B AR E. mongoliensis T i , LB E. sishuiensis T i i

I, Eudinoceras — Jg X574 6 /N 3P . E. zhichengensis, E. youngi, E. xintaiensis,
E. mongoliensis, E. crassum K E. sishuiensis, fR4EiX 6 ~A Oy, 5 8 1% 8 i/ 47 1F
N BORBUE 28 s R K BB ELSE, V A A BE /N P2-4 JRUURHEIE , A Tl 2 FiT AR
(8 2 U v RS i 5 0 7, BTARAL T 0N 173 JE 2 N, 515 AAE H 521, JFLARTTE # A
HRH , 5 Asiocoryphodon A1, {H B .55 T H Al e 145 1528, T AR Jm i W . s T AR TR 5
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EEWBCETEALER B Hypercoryphodon I, T A A& /&5 , i 2 Ry KM IR S7 9 1B B AR
ST B AANEE S, 5 rh B IR LATCIS Y RTHR S B AHIE s 7 RN SRZUAM G, ik T B 9, V
TEA AR/, VIR B T3S T 5 3 00 E W] & ; p2-4 RS K B &, 3¢ Coryphodon , Asi-
ocoryphodon F1 Heterocoryphodon BEAEL | ;m1-3 J&F NI AR J5 M4, TIRdS5 F iR/
IR E B Y , ORI S 19 A WA 5] T Heterocoryphodon F3R 43 Coryphodon, T J&5 il
TUCH SR S AR T, N ECEARRS BN R N ORI ELSS 1S 2, RHE
5N EA G T S 00, 7V IR /INRUR BRI T A S s m3 T8 = R R A
K BEEEHAE,

4 EPIHIEXT L

4.1 ZEZM

W R, A8 S 20 4D 20 ~ 30 4RI 2 80 AFAX, 78 3% A ih, I SR A 1 e 145 4
AL Z LK 2 R Y I A b2 R0 43 SO A D7 T 2 [ @S R ARTE &, [\
i e 1A -FE T A Sl AR 0 2E B TR VS 5 A W b 2 2 T A [R) R, it — 2B 52 i T i 2R AR
Y 3 22 Bl A 2L 2l 0 3 SO A I L S ) AR A R AR rh VR P o 2T 3 A6 — 3% 2
BT 12 A, %o 32 L DR SR R 109 e V47 5 238 Ak Ay 64 B SEURITRT i A A 12 b DX % 30 ) e o4
A A Y b JZ AT R, R 60 D P2 E e b DX %) 0 IR T Hi 2% B

FEWFFNEN IR ALK, BT 1L Sk 20t R A i R e 3 . 3B X IZ X A PR TAE , Meng et al.
(2007 ) ¥z Hb IX 21 (e 5 DT 1) — 2 B A H 2 BRI I AR 2 )2 I ABT ISk 4, 540t
PA 2 — AR B DIRE ], B ST BTl sk 4. 347 2k % OB R EE 1 E. mongo-
liensis FRAS Yt IRAE X 2 BACHE 23 I AHAD 5 o 38 il ik — 20 43t X)L B4 40 T
YEIr 345 1 RS 28 B v I 28 88 A B B e 53, FE 3K — Ml X I B R L T o i < R T
S A 5L JE TR 1L Sk 20 (Meng et al., 2007 ; Wang et al., 2010) , KL, #El CAE 7FiZ#h
XK1 E. mongoliensis 1 [ BT IS4, Hh VLI 55 (1983 ) A1 Qi (1987 ) i w1 1t Jf:
WA TEAR B AR BRA PRI 6 ) T A RS 0 57 2 S R, (L DA 3K S8 ) TP ) A7 L
LA B A AT BT H0 AT LU VIS 5 (1983 ) Y 1 22 1R R T B T 304 19 15 =2 %)
JRFN,Qi(1987) i) Huhe Bulak [ B T304 AN /R A Hb A . FAR Qi( 1987 ) By KA 1Ly
SKBYIRELAT R BB MR, HOZE R B B A R T 2 G 1 43 (Meng et al.,
2007) , {HF2E (1) 568 A B BR A T A [ I 080 7K AR 12 22 28l 23 0 b s 1 B 1L Sk 2 5 T 358
AL AT X AR AT AT BE R F Bl Sk AL, VI 5 (1983 ) 9 5 2 R A il 2 A
HE S5 B4 1Y 22 R AN 58 2% W (HRA E. mongoliensis 7 H 155 8 J2 LT Gobia-
therium? major F1 Schlosseria 257 43 BF {8 B] L1 Sk 20 4 04 2= W 2H B, %35 1T %) E. mongo-
liensis fRA AT REF™ H LA BRI LSk 41, FIL, 7RI R Al X, E. mongoliensis AW H PLAE
(ENIPSZEN

TR T S5, ilad i —25 0 xf LA BF 40 TAE sk AR 98 kL5 CAE 198741
LSRG KR, E. mongoliensis WIARLARAS , UL L HTEI VT, 70 5k A BEA IR T & 0 478 HL LA
F§ 3.2 F116 km RUMGAbZEE I | 5 —HRARAA, T H 5 19 B3 ( Osborn, 1924) . MiZ
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SCHEIH TR R, P AA i S 1 AT A I, X L B4 1 S S R 58 3, 12 IX
Pt Z R R A Z BB LR 2H , HAZ B TR DR AR 5 304 0% BT 1 Sk 20 550k
T, 3K W B A e K AT RE 34K A SRR R BT L S AT B, FRATT AR 12 IX B 2 S5 %) B 1 =k 26
BE R AS-5 J2 {57 E. mongoliensis FiATEH) I, LLRAER /R T & i 4H vh 3ok & BUTAT E.
mongoliensis 1B}, i —EUFSE T % Hu X E. mongoliensis 7= H B 1113k 2H .

UL, 2558 A 22 AR DG N 8 A6 ) 1 )23 T 2 45540, I RNl JR AL IX ) E. mon-
goliensis 4 FPAE R L1 Sk 20 , 4 JHOGH 107 21 M7 90 A= 9 b 23 e 47 Rl 2L sl M AR A HE SR v /S B
JE B R B R B L Sk 2H RS FR A AS-1 )2, e W th B A% J2 67 R BT Ll Sk 21 R ) AS-5
J2 A RG], 295 53 ~49 Ma( & 6) %80t IL [a) BT, 43 Ay [, vl
DI BT L Sk B AR 2L Sh P ) Fe s il 22—

Fossil-
Age Composed Composed > Forma-
(Ma) GRS Polarities Section ~ bearing iong ALMA
" = —~————  horizons
= 8 . q
g C21r 18 T = IM-2 Irdin Irdin-
o —48 17 & Manha Fm| manhan
= 48.6 —— _(;_%_IM: _______
& 16 = AS-6
— 49 C22n
I~ [
15 ¢ = AS-5 YLl
=t co2r 14 F = AS4
Arshanto
L €23n.1n 5 E Fm Arshantan
g C23n.2n 2 [ = AS-2
52 = &
H 10 |- T
53 B Cnin R as P |

16 WA R A X St B B R 255 8
Fig. 6 Correlations of Paleogene stratigraphy, paleomagnetic polarities and horizon of

E. mongoliensis in the Huheboerhe area (After Sun et al., 2009; Wang et al., 2010)

T 7K B F b DX B 1 5 575 il 5T R IR — 2 5 A B 45 A IR s e b b o vh e R
A E. mongoliensis , {HIZ )21 34 20 Bk & A B AT 111 3k 28 1) B 43, S et M A7 R T
S SIYRE R RE, L, IR H 2 AT RE & A W H kA, e & i — 2 i B4 TAEXT i1k
FJZPL M IEE . [RINEREZE T FELZ I T 8 E. mongoliensis JR IR Asiocorypho-
don sp., MM, JIRLLIENR TSR AH , FTRE S 25 B A 2 09 & S TZH X L, AR TIE Bt
(1983 ) &2 /R & H LAY 2R 5 JZ B )1 I3 2H 7 4 E. mongoliensis, {HILAELATIER,
JoikiE— ik

T L EE 22 b DXl AR T 65 B BT LU S 20 R 32 2 R T E. mongoliensis , %2 ] 5
BTLL S ZH AT b o VI B (1983) o4 7R I 2 15 22 J T 5 7 J2 B ) S 954K ™ A Eudino-
ceras sp., {EL[RIRE PR iy A A7 35 5% R E0) TR0AS 060 03 B S 2 55 [0) @, % Eudinceras Jo 1% — 25
RN

L2 B IX 7R 5 22 A A i R B T e S 2R, BOR B A R 2 HARFEIR L
AN BRI R AR KN SR B K LA KWL R S5 IR 2%, AT 5 Hypercoryphodon A, 1
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AT RERE TR LSk 2H o [RIIE, AR 4 Osborn and Granger(1931) FIMH-HE (1983) 7EiZ ML IX
AR RER CHER) E. mongoliensis MBI HIE , i3 X 15 22 A JRAH iR LR 7778
FRES BT Sk X PR3 R | £ 22 A A rp AR M = W W] BE 557 8 T Hypercoryphodon ) Ft
IRT 2GR (HRTEAS HATY o — 2 A SR A RS T A

4.2 TN HE X

WRHTHTR ,E. kholobolchiensis F11 E. obailiensis }J E. mongoliensis BJYR EWH 4. &
E. kholobolchiensis 1% 1F 155 A1 5 4% (14 32 117 Kholobolchi Nor 73 #ii Kholobolchi #H , fl {1 & E.
obailiensis W 7 5 T IH 75 S A HL 1Y Obayla Subsvita HB iy IR L sl BEARAC AT i 5 R 1l sk
WIAHY A& T of. Eudinoceras sp. 521 Bugin-Tsav 73 #i Khaychin-Ula #i [X. Khaychin ZH
(R 2L S AR AT B 5 BT L S AR

TSP VRS JR F 0 = AN SR A VA AR A I P4 (FE K A2, 1989 ) A 2 &k B — AN 5 3%
WA EE V7927, BB ACH ™ ALRER 1 R ARRT R BN, AN 5 A il
B BN K E , RANEIL T Heterocoryphodon Y, Eudinoceras , {HFRAS TWeRE , RBETA
BARER, 7EH EORA FHLA B )2 LB m3, 2 A pl AR BTV 7928,
J55E N Eudinoceras sp. o 1% m3 (RIFSEHF, T IR VIEF ML N 45°, TIRRHAT IR
e, FERARREE , AERTIIE R, IO AR, P RTINS, REE 5, 5 T 5 H %
SEHEEE T A I 1/3 bR JEE AT UOR S A R BT S R =0 AR A
WK E « WA pl B RIFIR VIBE I ML 90°, REFWIR , 6 T FERE, FEH
R, LR BE AR .V 7928 HYIX SEFEAE S Heterocoryphodon xuae BAAHAT  {HA 1T X
SETE TR, R m3 BBV IRE AR, R RIS N ATE ARPE T, A T,
UK HE Sy Heterocoryphodon sp., KAy FATL4L B JZRYAEAURT RERE G T 77t H. xuae B2
B 7 b 5L TV VS R AL sh R AR AR

HTHRE R /R ZE M s %, R R IR RELBRILA R I T & — G P4 19V 814 (JE B4
BICRE,1956) , HoR/INS E. mongoliensis STABL, AR V IEH M BERE K, 2970 35°, JEARHTE
WRBAEE, BIME R Ye . ¥HE N Eudinoceras of. E. mongoliensis WAt U
A BT 5 IR 202 A R L S AR AT R S B LU S I R B >

T A PG e R TR P 2 (R LSS, 1973) R IR TE A R A A 22 113, 45
P2-4, 75 P2, 7212 FIf5 i3, IXEERRASR KT E. mongoliensis, {[H/NT E. crassum, H
ERTEWHETR VIEE M/, BEREEEH M, BRI WA LT, B G WERE , IR
B, XUERHES Eudinoceras #AAT , [A] I RAMARE K, BiTAR VIR T Wi s, Wl 4L E.
mongoliensis 3 Ay RRAE , {0 JC FH 45 44 BEE— 25 800N, REER L E A Eudinoceras sp.
[, 1957 4575 5 QA AL E HEIOW i e Btk A7 V 5782 B2 13, 45 112, 45 P4 Fify m2,
Hoh iy Ze 13, 45 112 Fidy PA 5 F3d = [RAH b 2 A A R IE — 30, K/MHAT , R[] —Fr
B4 m2 H] R AL A /MG 2, H 2N T E. mongoliensis, R RTIRMKIR 4R
W, W 554G T E. mongoliensis . BARFFEIL LR (HILH VIEF M/, FIERAEK, T
TG MR IR Eudinoceras JEWIFFIEARST . PRI, 2 43 N o S8 TRl b IZ T 2L 30 )
FEAYAEACN e TR L S 1, V5782 Ay m2 7 i 2 A7 Y ARAR AT e BT BT L Sk 4
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WAL B E M TR DAY E. youngi (1R43FE,1980) BRIAMATE /N, [F] I AH6 51 55 0T
JEM T IS BN R 5 2 U e /A SR 545 L E. mongoliensis J5i4G . 1L B R
PUHB L 2T)Z2 AR 20 e SR S B ald Kt Fme M27, 10, 47 PL, "N R 14 F1 i2 (Teilhard and
Young, 1936) , M4 HE AT LUIE i, 1% PL BYHTHR V IEH M BERR, M2 [ AR AT I T
B B, 2T E. youngi s [T RN E. youngi — 3, K/NEAL, W izAk A
RATREY E. youngi Sy [Fl—Ff, PR, A0 B A - RS VA RNPE IR A L L1 2 AR
(IR LB BE AR A QL2 A BT B L Sk 0, (B 2 L T 52 TOUZH RS (0 i L AR

WAL BRSO T PR R LY E. zhichengensis [F FIA N = #1 R I 5280 T F BRAE
Se Mg /NT T BRI, B R IRAE IS O 2/5 4b s m3 BRI, T =48 F 5SS V IR R
HILERE , Wi BRI BURRLIR /NS, 5 T /N DL 35 8 AH i A5 AP iR AT 22 L E. mon-
goliensis, L E. youngi JFUIRTH 2, I G IZ M 2L sh W BE 09 AR AC 2 R R sk 4, B 2
TRRE A BY4EAC

AR il B K AR B e AR F AR S Y B TR A E. sishudensis ( F4%,1994 ) (i H IR AL R
W, HARAUN I B L Sk 30, [, 20 sl R o ) At Js b e Al 3 X A R T &
WSS RE AT RL AAC S Y HE oA i I, PRI AR 2 B rp ol i R0 A e ik
(1989) {1y SDM-84003. 1-3 $rAs E. sishuiensis 177 H 22— 3, KT HA/N—F BT T
W, @A 44 N Eudinoceras of. E. sishuiensis

VP FZRTF X 2 R B E. crassum ANMARR, FFABPBIEACRE R &, AN BRT/NR, T
F UG A ARHE S O ) T35 M0, #5608 T R R R (T R IHAE, 19775 BOKAE AR5, 1977 ;5 TREK
¥5,1982) , KRB AE%E E. mongoliensis BB EE E. sishuiensis T A pE A5, HE M VR 24 2H % ng L
SPIRFAEACRT RN 3BT 1L Sk 97, L 2 0 T B R Y AEA

it SREASER IR HE RFIRIWMEE FF GIE I T8 ik,
Z=#% K. Christopher Beard Daniel L. Gebo JA4% . & & A KA. S5 . TR LA
AR ERFAMEFI A, Z R ERBEEZB Y RN L GHIENLG R
RiBr G EARE FREERZZAENG G ET by RS B AA  F LA FA
R EARAGENG ;2R B, F2A LR, FAER RKRABEFEARET ZHHLEE
WL, C. Sullivan #4235 SCH %, f2 b — I A 7 00 Bl

CORYPHODONTIDS (MAMMALIA :PANTODONTA) FROM THE
ERLIAN BASIN OF NEI MONGOL, CHINA, AND THEIR
BIOSTRATIGRAPHIC IMPLICATIONS

MAO Fang-Yuan'? WANG Yuan-Qing'
(1 Key laboratory of Evolutionary Systematics of Vertebrates, Institute of Vertebrate Paleontology and Paleoanthropology ,
Chinese Academy of Sciences Beijing 100044 )
(2 Graduate University of Chinese Academy of Sciences Beijing 100049  fury_m@ sina. com)

Key words Erlian Basin, Nei Mongol; Early Eocene; Arshanto Formation; Irdin Manha
Formation; Coryphodontidae
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Summary

Coryphodontids ( Mammalia: Pantodonta), as the most geographically widespread major
group of extinct large herbivorous mammals, are among the most useful mammalian index fossils
for drawing stratigraphic correlations in North America (Lucas, 1984, 1998 ; Uhen and Gin-
gerich, 1995). In Asia, however, confusion regarding their taxonomy and misinterpretations of
the lithostratigraphy of the fossil-bearing units have made it difficult to use coryphodontids for
this purpose. Given improved understanding of intraspecific variation and sexual dimorphism
within this highly variable taxon ( Uhen and Gingerich, 1995; McGee, 2001, 2002; McGee
and Turnbull, 2010), and the availability of newly clarified lithostratigraphic correlations
(Meng,1990; Meng et al., 2007 ; Wang et al., 2010) and a recently established framework for
Asian mammalian biochronology (Sun et al., 2009) , it is an opportune time to restudy Asian
coryphodontids. Specifically, Erlian Basin, Nei Mongol, China is one of the most important re-
gions in the world for research in Paleogene vertebrate paleontology and stratigraphy, and has
yielded some well-preserved coryphodontid material that can provide plenty of detailed informa-
tion and clarify some taxonomic problems. Based on this material, Eudinoceras has been revised
as follows.

1 Systematic paleontology

Order Pantodonta Cope, 1873
Family Coryphodontidae Marsh, 1876
Genus Eudinoceras Osborn, 1924

Eudinoceras mongoliensis Osborn, 1924
(Figs.3 -5)

Holotype AMNH 20101, a left P4.

Paratype AMNH 20102, a right P4.

New materials From the horizon AS-5 of the Arshanto Formation at Irdin Manha, VPP
V 18377, left P4. From the horizon AS-1 of the Arshanto Formation at Huheboerhe ; V 18046,
skull (Fig.3, 5A); V 18052, incomplete right M2. From the horizon AS-1 of the Arshanto
Formation at Nuhetingboerhe: V 18050, left P1; V 18053, left M3. From the horizon AS-1 of
the Arshanto Formation at Jibugilehasha: V 18375, skull ( Fig. 5D); V 18047, mandible
(Fig. 4, 5E); V 18051, right P4. From the Arshanto Formation in the Bayan Ulan area; V
18054, right il. From the bottom of the “basal white” layer ( Central Asiatic Expeditions,
CAE) at the Urtyn Obo section: V 18055, incomplete right M17, left p2, p3.

Differential diagnosis Large coryphodontid; canines tusk-like; P1 with a single root that
is divided by a midline fissure; P2-4 with undeveloped preprotocristas and postprotocristas,
preparacristas and postparacristas long and shallow, narrow paracone angles(about 40°) , well-
developed and distinct postcingulums, and well-developed precingulums and ectocingulums;
M1-3 with inflated paraconules on preprotocristas, no metaconules, protocones and metacones
closely approaching but not reaching lingual edges of teeth, blunt and prominent paracones,
mesostyles that are connected only to the postparacristas, small, conical and distinet hypo-
cones, premetacristas parallelling but not as long as preprotocristas, both being nearly perpen-
dicular to long axes of cheek teeth; M1-2 with postmetacristas that are much shorter and more
slender than premetacristas, relatively small metacone angles (about 40°); M3 oval, with
premetacrista nearly half as long as preprotocrista; p2-4 broad, with trigonid angles of about
40° and well-developed postcingulums; m1-2 with trigonids nearly equal in size to talonids,
trigonid and talonid angles about 25°, inconspicuous paralophids, inconspicuous cristid ob-
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liques that contact metalophids about 1/3 of distance from lingual edge to labial one, and well-
developed precingulids and postcingulids; m3 with trigonids narrower than talonids.

Comparisons V 18047 and V 18375 were unearthed from the horizon AS-1 of the Ar-
shanto Formation at Jibugilehasha. They fit together well when placed in occlusion, are propor-
tional to one another in size, and show about the same degree of bilophodonty. V 18046, from
the horizon AS-1 of the Arshanto Formation at Huheboerhe close to Jibuqilehasha, is also simi-
lar to V 18375 in general morphology. All of these considerations indicate that these specimens
all belong to the single species.

V 18046 and V 18375 share the following characters of P4 with the holotype and paratype
of E. mongoliensis( AMNH 20101 and 20102) : protocone isolated and prominent, postparacris-
tas and postprotocristas poorly developed, preparacrista and postparacirsta meet at narrow an-
gle, precingulum, postcingulum and ectocingulum all distinct, and postcingulum prominent.
Meanwhile, V 18047 resembles E. mongoliensis in general morphology, despite a slight size
difference that is within the expected range of intraspecific variation. All of these characters in-
dicate that the new specimens are referable to E. mongoliensis.

In the most recent review of Asian coryphodontids, Lucas(1984 ) concluded that Metacory-
phodon luminis, M. xintaiensis, Eudinoceras kholobolchiensis and E. obailiensis should be regar-
ded as synonyms of E. mongoliensis. Considering, however, that no upper molars were known at
the time for E. mongoliensis whereas no lower teeth were known for M. luminis, a satisfactory
comparison between these species was not possible. The new specimens provide nearly complete
information about the dentition of E. mongoliensis, in contrast to the incomplete material previ-
ously available.

V 18046 and V 18375 resemble the holotype of M. luminis in having an equivalent degree
of bilophodonty in M1-3 and similarly poorly developed postparacristas and postprotocristas on
P2-4, and the only important putative difference is the relative degree of development of
preparacristas on P2-3. In the holotype of M. luminis(IVPP V 5697 ), however, the prepara-
cristas on P2-3 are so poorly developed that their presence does not constitute a major difference
between P2-3 in this specimen and the equivalent teeth in V 18046 and V 18375 (Fig. 5). The
similarities between V 18046, V 18375 and V 5697 and previously known specimens of both E.
mongoliensis and M. luminis imply that the latter species is a synonym of the former ( Lucas,
1984, 1998).

McGee (2001, 2002 ) and McGee and Turnbull (2010) developed a better understanding of
individual , sexual and intraspecific variation in Coryphodontidae through the recovery of a large
sample from a single locality, presumably from a single population. Coryphodontids appear to
have had a polygynous social structure in which males and females reached sexual maturity at
different ages, along with the slow-growing, long-lived characteristics, make this taxon to have
a highly range of variation that the molars have coefficients of variation ranging from 4 to 11.
Under this hypothesis, the small morphological differences among Metacoryphodon? minor, E.
kholobolchiensis and E. obailiensis are considered to be the result of intraspecific variation.

E. mongoliensis is a large species, with a typical individual weighing as much as 800 kg
( Gingerich, 1986), and was perhaps even the largest mammal in the Arshanto fauna. Exam-
ples among living mammals show that two species cannot coexist indefinitely in the same locality
if they have identical ecological requirements. In general, two species of the same genus will be
very similar morphologically and presumably ecologically, making them unlikely to be sympatric
or to be preserved in the same fossil sample( Mayr, 1970). When morphologically and ecologi-
cally similar species of living mammals do exist sympatrically, they are most likely to be small
mammals such as rodents or carnivores( Hutchinson, 1959). We therefore believe that E. mon-
goliensis, E. kholobolchiensis, E. obailiensis, M. luminis and M. ? minor all represent a single
coryphodontid species. The list of dental characters in the diagnosis of E. mongoliensis given
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above takes this taxonomic perspective into account.

Chow and Qi(1982) established M. xintaiensis for specimens IVPP V 6380 and V 6381,
which they considered to differ from M. luminis in that the upper molars lacked hypocones.
However, V 6380 and V 6381 cannot presently be located in the IVPP collections, so that we
cannot confirm the existence of this morphological difference. However, the description and fi-
gures given by Chow and Qi(1982:fig. 1. 1-2) show that M. xintaiensis is smaller than E. mon-
goliensis and also differs from the latter species in the following morphological features: M1-2
are as long as their width, the postprotocristas are short but distinct, the preprotocristas lying
parallel to the premetacrista are more nearly perpendicular to the axis of the cheek tooth and ap-
proach the lingual edge, no hypocone or postmetacrista is present, the talonid is bigger, the
metaconid and hypoconulid are more cuspidal and elevated, the V-shaped trigonid and talonid
are slightly broader, and the postcingulid on the m3 is well developed. These differences show
that V 6380 and V 6381 are more primitive than E. mongoliensis. According to size, degree of
bilophodonty and the relatively small angles, we suggest that M. xintaiensis should be referred
to Eudinoceras, as E. xintaiensis. The reassignment of all three species of Metacoryphodon to
Eudinoceras implies that the former genus name is no longer valid. At present, Eudinoceras
contains six valid species: E. mongoliensis, E. xintatensis, E. zhichengensis, E. crassum, E.
sishuiensis and E. youngi.

2 Comments on biostratigraphic correlation

E. mongoliensis is known to occur within the Arshanto Formation in the Huheboerhe area
in both horizon AS-1, at the bottom of the Formation, and horizon AS-5 near the top (Fig. 6).
The ages of these horizons are about 53 and 49 Ma, respectively. The morphological distinctive-
ness, short and well-established stratigraphic range, and widespread geographic distribution of
E. mongoliensis make this species an index fossil for the Arshantan Asian Land Mammal Age
(ALMA). Accordingly, discoveries of E. mongoliensis at localities outside the Huheboerhe area
can provide a basis for biostratigraphic correlations.

In the Urtyn Obo area, E. mongoliensis has been found near the bottom of the basal
white” layer( CAE ), which contains other Arshanto mammals but also some fossils that are
otherwise only known from the Irdin Manha Formation. The basal white layer may contain two
separate faunas, in which case it could be subdivided on the basis of additional fieldwork. The
“basal red” layer, which underlies the basal white, contains a single P1 referred to Asiocory-
phodon sp., implying that the basal red may correlate with the Yuhuangding Formation in the
Liguanqiao Basin.

In the Bayan Ulan area, E. mongoliensis has been found near the bottom of local exposures
of the Arshanto Formation, confirming that they correlate with the Arshanto Formation in the
Huheboerhe area.

In the Ulan Shireh area, a few fossils have been found in the middle of the Ulan Shireh
Formation. Although this material is not abundant or well preserved, the size of the canine and
the rough surface of nasal tuberosity allow the specimens to be referred to Hypercoryphodon
which is otherwise known only from the Irdin Manha Formation. Based on verified fossils repor-
ted by Osborn and Granger(1931)and Ye(1983), and referred to E. mongoliensis, the lower
part of the Ulan Shireh Formation may contain strata that correlate with the Arshanto Formation.

At the Irdin Manha escarpment, all the deposits exposed at the section were originally re-
ferred to the Irdin Manha Formation ( Granger and Berkey, 1922), until 1924, Berkey and
Morris recognized Arshanto red beds beneath the titanothere-rich sandstone of the Irdin Manha
Formation. At a later date they tentatively referred the lower red beds, which had previously
been considered part of the Irdin Manha Formation, to the Ar-shanto Formation ( Berkey and
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Morris, 1927). The holotype of E. mongoliensis was found in the “Irdin Manha Formation” in
1923. Examination of both the new data collected these years and the field notes of the CAE in-
dicates that the lower red beds of the “Irdin Manha Formation” , which yielded the holotype of
E. mongoliensis, should be assigned to the Arshanto Formation( Meng et al., 2007 ). The pre-
sence of E. mongoliensis in the Arshanto Formation is confirmed by our fieldwork.

Regarding other areas, the Kholobolchi Formation in the Kholobolchi Nor Basin of Mongo-
lia and the Middle Obayla Subsvita in the Zaysan Basin of Kazakhstan appear to date to the Ar-
shantan Land Mammal Age. The middle part of the Lushi Formation in the Lushi Basin of
Henan, the Huanzhuang Formation in the Sishui area, Shandong and the Dongjun Formation of
the Bose Basin of Guangxi, China are younger than the Arshantan Land Mammal Age. The
Khaychin Formation of the Khaychin-Ula area in Bugin-Tsav, Mongolia and the Holishan For-
mation in the Junggar Basin of Xinjiang, China date roughly to the Arshantan Land Mammal
Age. The Pailoukou Formation in the Meizixi area, the Yangxi Formation in the Zhicheng area,
Hubei, and the Yixibaila Formation in the Junggar Basin of Xinjiang, China are older than the
Arshantan Land Mammal Age.
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