%33% B2 HE K W ER pp. 138—159

1995 #4£ 4 A VERTEBRATA PALASIATICA figs. 1—2, pl. I

LR F it MEREAREEN
I K

ChERERGEEDY SEALPRR, L 100044)

BME XEHRTHEMLZERIMBRFH—FTEBATNHN, BT - MHEFMH: X
HFHLE (Denjiangia pingi gen. et sp. nov.), ZFREMTHHEIFTATMELE. K&
FIERESZMHNNRERNNE XN MBHNEREERL, MELSHLERAREF
ERRER AU R MBERERSR BB ET T HMT.

XA W, EERAGN, RREt, &

1992 £ 11 , R ELEFBLEMEEZEHRAMRE T —BIREREFAITEZE L
BRTHRAE, ZAGETE EEMATRPBORLEDRRBE ENESRERARY X
BETRATEAEHOEE L EH: cf. Heptodon sp., Rhombomylus ci. turpanensis,
Advenimus hubeiensis, Hohomys lii, Asiocoryphodon conicus, Heterocoryphodon
flerowi &, MRIBRIAMPI TR R, KM EN OV R B (BRI B, 1991; i
1%,1979; Li and Ting, 1983), :

AXK ZHEEEATE, HFRBRERRNT AHEE(IT)RTRAEESRT
WEBRAISARY, HSMT Radinsky (1964), #RKEE(1959)% AX TN RRE >
R RE.

—. Lt B &

Zr@5 B Perissodactyla Owen, 1848
ME#EF Chalicotheriocidea Gill, 1872
2 #AMEF ? Eomoropidae Viret, 1958

RI&R (M) Danjiangia gen. nov.

BEM =EATEGHE.FH) Danjiangia pingi gen. et sp. nov.

BAR REEBUHM,

% I FHRANETE (M/LKY83mm), LBRK, KK, TABAEX
aa, AT RnER. KEn, WX 3,1,4,3/3,1,4,3,

RIFIRREAR L, P2/2 WRAE—TMRGR; P3—4/ R EFHLRER. FEK &
KT, B “W”7 BN g oot , RABTE M R RE &, ERER, 5RIR, R
BERRBTS; BIR. G RS M E M B8] ; TTIG B 28 BUE RS, ASANERE KR, RERME
L, THHER V" B, ThEES, BAMAENH ETEHWREE; TSR, THE
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TRIZK; M/1—2 TR/AKRSE,BERAE W,

ZERESHERHME WX HE: WRAKNEHERR, RE P/1; LAKIMNE, &F
BE THRTEEENAE, HHRAENS TERAEE, ZBRENLEHS. TH
BFH# >S5 Eomoropus, Litolophus BHUIME Grangeria BAHE,

BEd®x RESBIOT S

EERITEB(FHA.FH#) Danjiangia pingi gen. et sp. nov.
(E1; BERD

EBFE —NERNEGREAGLERA—-MERNEATHEAEX, RELF
T the PEMER GHRIIMERALHRIIFERES V10842,

MRERM #MAEMLOFTIFREREALFHEE (E111°12'107,N32°46'30"); &
BINAP B, B gt i,

¥ £ FEL

HeEdR MELRS éEﬁﬁﬂhm%MEB’Jﬁﬂﬁﬁ%%%uﬁ‘aé(1886—1965)o

RERE

kB V10842 LB NRFREDBIROE S, AR L THERMBR. £, LB
KEHFERo

LB REVBERK &E., HENZHENHHN TR, —HANEERE; 2%
(narial incision) &, JEm AL Cl/; LABESELH BRI ; EXHRTE, &
MR ES,RERTRAE ML/ L5 ERETIBHE, KEMT P3/BLT; 11E
FLEDmER, FRAED 13/; BEDRRE, SEATELEAE, BALONEYE
M2/Eyh i sat,

THE: EATHBHREKESL, NETHAERERS ERAZ, THREAEIZS
@, mERHmE (P/2 TS TEES 1L.3mm, M/1 §{FH & 13.7mm, M/3 E‘F‘
775 19.2mm); TEUKSMAER, HEKEE P/2 BWTH; P/2—M/3 (HiELR4H
TM, P/4 BB ETHATSIRE, A5 M/3 S5; HILBERE, L P/2 BN
B T~ 5 — A BB HiFLo

FROEEMERELE 1):

1) Bt EMMEEAEEA, BRBEFIRERRE, BRE B/ RERTN, LR E
MRS BB, A TR BB E, 115 12/ & /MR AT, S8,
BEARMEE; B/LEAIZEMR(KY 4nm), RBER,BEAMS, BETURNING
H—H B A/INMEREEH

C2) ERE: A CUMEREIRER. CL/HRER/N, S HRNREER (&
K 7.4mm, 3 5.8mm); Cl/REBHABNEM:ES B/ ZEE —BEHER.
3) LAETE:
P1/:7EA PU/UFHR. P1/RER, BERKHEEZ(MERNE Pl K 5.8mm, %

L BMSHEFEACANAT TSR RRBREHRANELR, Viret (1958) Rl Radinsky(1954) 4
AAHBNALH (Eomoropinae) MEMEFH (Eomoropidae) FiRZ,
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1 FEAIRESUE (R4 BK
Table 1 Measurement of Check Teeth of Danjiangia
pingi gen. et sp. nov. (in mm)

% P2/ P3/ P4/ M1/ M2/ M3/ P2—4/ M1—3/
¥ (length) 6.6 6.4 7.1 9.2 9.8 9.3 20.0 27.0
% (width) 4.7 7.2 9.1 11.9 12.8 12.6

T % & P/2 P/3 P/4 M/1 M/2 M/3 P/2—4 M/1—3
K (length) 6.0 6.7 6.8 8.3 9.6 13.4 20.0 31.2

6.0 7.0 6.9
F*(width) 3.7 3.9 5.4 -
6.2 7.1 6.1

* FAT=HEE (above: trigonid width), THTFTEREBE (below: talonid width),

y
> \\\\l.wm }
' ”;

0

:
B
g

_lcm

1 REHLEGE.FF) (V10842) LERTHFE
Fig. 1 Skull and mandibles of Danjiengia pingi gen. et sp. nov.
B (left): LBREEM (palatal view of the skull)
£ (right): FTHEEHEM (dorsal view of the lower jaw)
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3.4mm); PL/HAEE CL/\P2/ZH%&H MK,

P2/: 7= P2/RUMRSH, A P2/56F. P2/RIREE, B AK; EEH—RITRER
MR, HEWTHE —-BOEKRE, MIBAYRRNER. XA P2/ 45
W, B8 B L AT R Ko

P3/: £ P3/BUBMMAMR, £ P3/%F. PIEZAEY, AEIHENER: B
RIS, B RFE WAR R, AJEREEASF, ®R, HAGESHHRHEE, —ZX /M
L, BUSRHE 85 , 5 SRR BT ARBE R 0 TR R R, R R B B IR T RIS Ro MIRZIIRTLR
BT 05 51 th— S SRR RATE, e A —/ NS, BN R, JRRJE BRTR R 2.5 BT 22T
B U L — ST ORI 20 5 2 DA AR 2, BT AR R BB B TR A R/ R
MR , R, 5 EEIE B, KR RFFRERIIR R, P3/RUAT, FirEg
B, Rt BT 3o

P4/: FE 5 P4/REESIFo P4/, 5 P3/HL, BB REMSY B, BIKAE,
MRRBT/NRE X EBAR , (BRIM R, MR G B RIE, PR SAL, FRAEHATH
trBAEEE ; RRRTHRERE, FRMRRAER T R — R RBOELEE, MiiE
P4/ BWHE I FRREL V" BEIF:EHBR IR, PR ERE+HSRE, B
VS P

4) kRl EE MUGRUREBRERER, A M2/RFHRE SR, RibE%
RAF 5B 1T

EREERATR, 2R LR ROEE; W RIS OREL S A ERENZ S
—BESZ =, EARNE-EE A, £ LR B, R FIMERET S, AR
B M SR 3L , B T8 SRR B0, FLAU R QUBESN T, JE T B BB 7, MART R
5|t AR SRR B 1 T AT B SRV 35 OUBR A T 85 SRR F , B4R, BRI, B SRR, /R
R BT LB RN MRNZ AR, BERT, MAE UGS, X EE8F 45
HOBRIR 2 3 JR AR A el /N EL AR O35 00, JB RS JUBE S5tk 2 W0 — /NUTSE,, SR B
43 EEGORE BERTINE S UEERELRSINSNE; ARSI P N RER
B, SERIE R A FHARE:; B4 AT R SR R 2 M, I TR mon ;5 4
BRI TR R B I 51 i BOSE MR A ER , YR SR R S A B QU5 25 P i — TR B
M, TR E R AR, ERAVE; BEETRANES, REEEE; LEtE
RAK R RE ERR SRR LI, FEFRENE WO T~ NO%E, 7
M2/ EH B Zo

FEGRMIEHREE, REERZ, EBNRE Nt

M1—3/EBIBHEER, £ M2/RIKLE,

5) Filts: A UL TORBH, RETIIHRERE, TIIGdR, —aEmEKm
FIFHHFIRE R & FIIHEENMOER. FER 11 5 1/2 EHY, ke
5 1/3 BRI 4.2mm), B 1/1—2 B, ¥R, SMUA — NG REBSTH

6) FTRit: Z.H C/1 REFRITF TRE EREFH, BLRIBER, MU
B C/1 K% 10mm, £ 6.8mm X 4.3mm; F_ERE—FE, TRt b rEUER;C/ L
5 1/3 ZERE—EIRER.
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7) TFRIE:

P/1: &£ P/1 R, A P/l (LpihfE, P/1 BRAEK,BHEHR; BETHER, MER
#, A BE; P/1 X/ANETIHEMHE (KY 45mm); LLBRFERNE, ZilHGRIE
&l C/1, BHEEMABMNMEAL; BIVERE C/1 EE P/2

P/2: REZEP/2 AHB—RITRER, BENR, ERKIEMEE;P/2H P/1,
C/1 —F¢, B WHEA, NTRE T THEFINEHSE; P/1—2 AIEE—TBRKE R

P/3: & P/3 BisG#%, £ P/3 if. P/3 5 P/2 Hfl, H—BHRIIRK £ &
R,EEREREK. BX, NERETHOBRREEREBNS H—£5(TEEHNE
), I TR — KRS RUBR B ; 1 R ORI B & S 0 TR0 S5 U, ZE BT o 35 DB b 3R
— M, XEEAEFREBRTR,

P/4: REEF, P/4 REHML,EN “V* 8, ZARSTERE; TER. FTHEAL. T
RRTDEEF, AP TERES; TRRRELTEBMNTRERSH, BRAHE; TEES
TR, PEEL; TRE, TEE, TRECLHI, BBLBES, TEEMNAEULET
TR REBM; =AM (trigonid basin) 2iWiR, 5 TRIE ER—K, /5 B-HH M
BT 05, RS W O A A BRI (talonid basin) MIFIR, BAR A SEEE Mo

8) THth: M/1, M/2 WEMKRER, Kb M/1 B™E; M/3 FERTF.

M/1, M/2 @ “V” BT ABNTREHE, FIREBRAXTT=Z/AE; TalER
RE, AT HEANEW; TERE. TEE. TRESEMPE, LB W, TRERAA
HEM, EEE TERRESE; TEMAETREREHES S, BAT TELANBEEMA
BZBR B RRaTHEEHRE; TRAE TREER “V” BRENBEMRA; SMERT
BR TREHRSN, 2 E—HEN TR, ELRETIR; TRU. FT=ZAMKNENEA
AER; M1 M/2 WTRANRIBREE, AEREH—1EE, ST TRENEREL,
EHESHRAEWN(EERFERRN TR EINGEARSE); M/1,M/2 BEHB T
gL =3 NS o

M/3 5 M/1\M/2 FRLEBETEE Mo BENTRNAR, N TZHEE, TR
BEEHENTRAE, BREEZRFER/ N M/3 BTROARBUBERTHRE, Z85
BUESZAE—HBROKRRNE, MENERSRPER—B; M/3 T, EREN
WHBLER B,

LB BB

MBETHEHER LAY, REMTERE—MLRERN/ N MAREIY. RIBTHLE
R E+DRBEHPHE, THETEERAMNATUSERME, TLHRHRERER
XK, HELURBRP . REFIBESKRME, PHRFENRBLEDE (EES
Y Propachynolophus, JR Ly Propalaecotherium %5J8), LERBFHFitBINELRE
Lambdotherium®, DI RHE, JLERYRE TS (I AaEERIRTEE Eomoropus) #

1) Lambdosherium {353 R MRA S UGEXH FiTH.
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B—ERERZA, THES AR ElIR R

L 5RsE & SRR

FEFIBOLBRTHRERAERENDREERNERN, ENHBRET ardRk
PERRRHIE(EELER, BUBE, WIERRK, THREAA, R HRMES) Fibd
ORI Atk B HE O RRnG MR, B RERORE, R THEE TEE R
W& Wo

Danjiangis S5FHEDLENRENA: 1) EENEEHERIME, PR RAWMETHT
HEE, PRI B, SRR ERRAZY; MR ENTHLESATA
MiLo 2) BEWLANRE LRABENR IR, GHEMEN, BRZHE, LTRHEEKZ
B TR E EAB RN R, BRI TERES. 3)EENTEHE TRE. TREALE,H
#AEMWH (notched), T/EHHE TEH RHBN; &N THEHFHETSF (T
BRI, A EELE, TREEMAEENHE TR REE, 4) BIZEK M/1-2
TRARBNFRATN, M/3 FTRNREE —RBNIERAE, TRANRNEMR
TR EREED, FTERRNTRARRE /N, HETRARBURERTRE S
LiZ%lo

PR EANER ENED, EAER L, Danjiangic KIBTEIRELREGET
¥ ,%I%: 1) BI C1/5 P1/AMKRMRE, T Cl/5 LI A RKERIRE; ERE
HOED, FREFER. 2) BH P/1 NBKIR, L C/1 fi5 P/2 MA—RER
Yl ZE R SRS P/1 N R, FIL P/2 T C/1(Savage et al., 1965)0 3)
TR P2/2 G+ RR, AR —TIRE R, BATS L FIREDRK P2/2 E&5
1, BB ZER 1) B P3—4/ERARE, K EEE/NR, T P4/ LE—EBENR
L HORB 2 ZE A s D%k, P3—4/ LB KR, BRB/ANR, P4/KHHRER
R B RE A B, TRA K B o

DL R TR U BN Danjiongia S5RBHSEXHIFH o

2. 5FinBERER

Eotitanops B—HAWERESE, N LBAKRS “W” s, TERNTESR
ST, KBS Danjiongia o Aid Eorizanops 5 Danjiangia HIXHIHLL
BEE: 1) HENAESTIREERKMESL, GEERIMERREE, BUAERLER
Lo 2) ﬁﬁ%ﬂ@kfﬂﬁfﬁﬁ;%@ﬂﬁ%ﬂﬁ,ﬁfﬁ%ﬁﬁﬁﬁﬁﬂi?ﬁﬁgo 3) BIEMT
Hig “W” ﬁ!,%ﬁ%ﬁa‘FEFﬁ'ge, MEZTHEX “V” &, TEHEREAE., LRI
A LLIB Danjiengia 5 Eotitanops X453 o '

Lambdotherium 3% —H g4 E—MEIRHIE & (Osborn, 1929; Bonillas, 1936),
1980 4E,Jb 2 Wallace E—BRRFNB LR XFHINAZBRET XEEE, X—W0
AOME AL AFTEES, BEIX Lembdotherium {95y RIAL MA 3 (Mader, 1989),
EEFILEES Lambdotherium BIFHHBUZL, BEXEAEENXE, EHITRMT, =
ERMA: 1) LB THBRALSHI, HRFAMEPHRBIIT. 2) P4/ LBX
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BAEVRHRIZAPH R, 3) LERIN AL EHEAEAEIMEN, £ LEREE,
EREBRE BEE “W” BN EREBOES, 4 TEEHALENTERL, HA
TREMAEWN, Danjiangia 5 Lambdotherium WX FBREE: 1) BEN LK
WREHA, S AR TP NEF, LEEL—REAHENRE MR, 2) FEMH
WHIRKRACEELITE S, RERIN P2/2 ARELS L, P3/ EEEHR MR 3)
BEETHEEREHS, TEA LT TERANBN, AU ESESTHeas, TEEas
ETEMREE; 55 Lambdotherium {5 M/3 TR/NRBUBIEE TREHHE,X
RUSEERBELEMEMINSE Danjiangia KA, 4) Lambdotherium T P/l, 5) JgHk
M/ KRY 11—12mm) HBETER Ko ,
L F4FAER] DL Danjiangia F0 Lambdotherium T BEX B,

3. 5EMNRME LR

ARBIMEDGRMLER THERE, KL Grangeria BANRE, LB, ¥
WBE, THBER, BREME; 5—ELBRK, UBKK, THESHE, KTk, w
Eomoropus, Litolophus %8 (Radinsky, 1964; Lucas and Schoch, 1989), Danjiangia
HkE. TEBRIEETIE —%o Ll Eomoropus X%, Danjiengic SEIANEEfAE
DITHEEA: 1) REGSEE ‘W RS, IR RRPRR+052E, BREES
W, E BENBEMETNENR, TENR, RRMKRER, 2) TEHEEESMETM
W, AE0ENTERRARMARMEUNNTEE, M/1—2 TR/MRGE/NHRBEM, M/3
TUWNREMER, 3) LETEHRIE R (REE) AR REEN, P4/EE/ N,
Danjiongia SEXERHIMEAREFU LAMZL, ENNX B RERARZE: 1)TEE
—BCHIERIE C/1 B9 P/1, FEBE P/l, 2) AIEM P2/2 SEHRIER, A8 —7T]
RER, ARSI, P3—4/H) “V” BERRREZE, A5 BERDH RMETNE; B
HW P2/2 HEHE S, P3—4/“V” REREE, TRUV/NRRIHPHER, 3) ATEN L
EIE B G B R A REE, S BEAMBEETHRE, 4) THEORK A EE
ETEELNENTEEENMAEN,HETERREEMEE, MEENTEE K
TR TEMRBN; HAENM/3 TRAONKRERER/NES, BANLEERNELE,

B BRI LI E, REFHLE Danjiongis pingi SHEREBHHIIWE
BRHHAHERE, BN ARKR—FEH .

= RBERFE oI AR’

1. Danjiangia WYRERE 5

SAMHERRILBTTENER, REFHLEEN—FE BT TNRBRTESY
HE T TEMERE: 1) LK, BYDBE, BRI, 2) TaEKEXAH, BRAE
o 3) HRTE(3.1.4.3/3.1.43), KE h. 4) [THFH, 13/3 BIMUNELR. 5) 7
FnFIEEMRY SRR (P2—4//M1—3/ = 0.74, P/2—4/M/1—3 = 0.64), BIFEHRMA
Wio
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Danjiongia Br7TH LARBRKIE, EhERAL—ETHRPRESRHIE GEH #
W): 1) EEFEINRZBHREAIBN PR oA FRASNEE; EHLE
HEEMERRE, KRNERAEEE, 2) THEREESHR, TUL; THEEMNEE
s TRARE/NERAEW, 3) LATAKNER (REE) BT RREREN 4
C1/—P1/AMKBRAERE, 5) P/1 Bk,

EREBRMES, M Donjiongia LEER+SRENRHR, THE FTEERAM
AENHE TR REESE R TUNBERERBED R BEURE RN T, K

BER(URFNMAIES Eoiranops XREIN LN E R A 40T KAIMNE, 1
ER LR, B, TRERLE, TUUNNERAS—MMELETNTARE,
—HHEREAEREREOIERE, T Donjiongis W EHERE BENEKE, U EHAT
RETEEXE,

Danjiangia Bﬁtﬁﬁﬁ7€+5}k§ﬂﬁ"}w9€$ﬂqﬂﬁ19€(ﬁﬁi “W” RSN, BRE L
B/NRBETEHBRGE/NR, REHERE 5RHTERRER, T5FBREDRER
ALEAENTHETEESERLMAEUH S TERREE, XE#S TERRENE
1 350 Danjiangia FREH, TREBER, FREMA, X S5EAEH DR B
5MEXRMA; LATEEERAXNERRBEAE N, DR TEETRANRE/NHRAE S
FAERILT Donjiangia 5TEFKAEH KM,

RIELLLDHT, Danjiongia FIFANBERREF, HTHE—FRIEX—WA, X
REMLERAEXRERE—DXEMTo £% Hooker (1989) XE A B M IR AR
Y #T, AR Coombs (1989) WNNEMMIELE, EEIPNES Danjiongic RELES
RAEXABR M TR h 0 REFRBFIE, 1.2 REAERIE, BTN 0—1—2,7 F
NEBRBRATE):

1) 1/3 sMulksk 0. F T & -

2) [T FER 0 I 1 38R 2. 28R

3) P3/RI/IER 0: & 1, f7

4) P3/RAER 0. & 1. F,AE5MNEMEE 2. B8, 55084EE
5) P3/JA/NR 0: & 1. #F

6) P4/ 0: H 1K

7) P4/ ER IR, 5N EHEE 0: & L 2

8) P4/f5/hR 0: F 1; &

9) P/ BRMMAILIOAE 0: F¥ 1 ERREN

10) M/EIR, R LRBERATRAT, ERITHME/M TREHAEN
0 F L B 2 \BA
1) M/fRiBiFigm/M TREMAEEN o & 1 B8R 2. B8
12) M/BUNRIIRAN R /M TRIRETRROSE 0 NEF 1 k4%

13) M/3 TR 0 ARgE/d 1 ZEh
14) M3/RIKRABN T & 0. & L E
15) MR R R TG 2556 0. & L &

FriE B a0M % KB RE. Propachynolophus, Eotitanops, Lambdotherium pul
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Eomoropus EVAANBo. H Propachynolopus BT IHEIRHT X5y, 5 Danjiengia 7§
— BRI b, TR A DR BERNRK; Eotitanops R—BRBNFEBRES (EHEE
R FE; Lambdotherium {5 RHAIEFH, B5 Denjiangic FHFLHERUZL, H
NEEENED, KEBEHAELPHEEMEEX R, Eomoropus B— NI
&, xBAEREEE, Danjiangic 5L LA E, BN E—A5bK#(outgroup, R
EEFEHRBRFERET, B0 #R), 5 LEN 15 MEREE, AUSZEITHOR

53 #a R
outgroup 000000000000000
Propachynolophus ?21110000111000
Eotitanops 110000210220000
Lambdotherium 101110000111010
Eomoropus 200201111111111
Danjiangia 001100011221111

¥ MR f4ERE | Hennig 86 k{40
2,83 m TR XE(E 2), RRIT2 X
2B Ea): 5P

ME 2 5L E R, Danjiangia 5 Eomo-
ropus BHE—NoX L, BRERE ERD X
BITE Danjiangia 5 Eomoropus HIZEHR
RERERLN.

- SAZELERNEERTIRNER, £F
VAR Danjiangia 5 Eomoropus REIT
EAEE: EEHRR ‘W SVE; BT R,
TRERTE N ; TP A B 5 6 RRVE A5 U
R FRRRHGER; FEEREAEET
MER), & EXR/NER; ERTEERNERGR
FIE)ENBIREmRERN; P/1BARELT
i TREEMREN, TRE. TREER, T
M%) T kN RGN BARTANE Mo

B2 Denjiongio pingi MAREHAIH BT Eomoropus RFHTEH RSLALR
Fig. 2 Phylogenetic analysis of Danjiangia %, utﬁﬁiﬁi—t&w&T%%ﬂ%EEE

ingi gen. et sp. nov. ,
s A Bt (ehe somapomorphics T ITUEHE FAFE, BT AL A" P

supporting each node): ﬁtﬂm%%ﬁo
B (above): A(8,9,13,15);B(14); HiE ERFEEFHL S 5 TS pE w AR
€(354,5,12); D(10,11) MRS EABOHEXH, &308ERAE

THE (below): A'(8,9,13,14,15); | . oide X
B'(5); C'(3,4,12); D*(10,11) Mea#fl (Chalicotherioidea) i, ERE R
4 ¥, Danjiongia B4R HEF IR ET &
BSH TR TS — RN ERMER (Eomoropidae) i, BEIEH IR, Danjiongic 5
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HERHMBBERANES, fiH Lucas R Schoch (1989) ¥igHMBTERE—A
FRIEREH, BB THEMEER, ZRNREREXRY R ERR, TEMEXARENUR
MLFRE R AR XERHG Danjiongia 5 ARRTER, F TRARIR—“2"

2. 33 B PSR AL B 3R

REHLENRIATA R ME RO R MERBEMRET - MRIFOME, BB
2 BERR RN R &R, HEX 25 RRNRE, S4MHELET RN
4R, Danjiongic METUTNERBABPFBIIE: LBR, KK, BUHMR

B TERAH, RaBAERK; MEEFSEEFIRKERLR; MEREREERERR

(548, 13 SMUKR); RE PR P/LRTEEREAEL, P2/ ERR; LEEEAT
K, BIMIRIRK, SN EERRSE , B L R BB, BT B 1R 88, R SN AR, FRIRAL
¥, M/3 FoRAREK, |

BT H LARESFEARIE, Danjinagic HiFILH— s TR BEN B EBES BIE, £
HRCHTE RGBTSR, RS LR TN, B 5 TR OME, &
TEIG BRI “V” R, Rt DS BB BT 7 36 B o

I 4T BN L B, Danjiongia RORIEIBORI L FAERILIN T % BUR
WRHE , O3 FEAE R I T D R AR S 454E, BBt Danjiongio FoATI 86 RN BEh
52 U HO 25 R0, L0750 B R 5 HH — 1 TC B 2 BT R B AL RS 5. |

 Danjiangia ) £t RARRR BB FUE RS, BN RB IR, AT | B

BABIE, (EELRSF, A SR RAES . THRFHE Eomoropus I8, 8. J5 67
Tk B , 3 SN EHEAREE , B L TR T O, B 2 R 5075 , I 9259, MR SiAN B Al
B) S0 RS R P TR (LB T

Danjiangia - EIUARIF 28, A28 FRH RRVE R B AL I , Bk R 2 H BB
BB, T ELBT L. 5 0B 28 R GO B I O, R TR TR R — A “W” B
KSR ARIING, B33 Eomoropus HISNETRARIENE B BN B % & (n
Moropus, Chalicotherium S5/8)o 13/ R2h.4 AR PERERT M JSHO /AN, R0 Mt A
SR

Danjiangia {IEI000 & £ BT WA M) , VLIS &R T EI 90 b FI 00 AORR B 22
EBE, BTSN E, RS A T TSI, B LR AT R, R
BIRER ATLUEN: BE SN SRR B (RIERK M), FIH A B A8 M 8 )
SN, T F SRR B b B B K

Danjiangia W RHIE B RAK G, 5 P3/ERBMESME, TR T b L
#, P4/ LR HIRES SR, HHRE S SH%. B RZA M T ERE, FEKT
BRI B BT , SRR B R I BB s WA, e B A0 R
K5 R HL 2 MR S BT B e A R T R AR, SR BITER P3/. P4/ig
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MAENH S TEWREE, XELCRHM S ELE/DIE: Eomoropus, Grange-
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Wi, f Simpson (1945) MIARF RS, D%, MEXMBBRBE—AEATLRL
H, R R A AR NE KRR AAHHEE (Prothero and Schoch, 1989a,b),
EERBEAIHE A RAAMESDRNEEXRERETESHELNL Ro

EE—BINANERETIE, EHEATMN, BRMFIIENM (Colbert, 1934, 1935;
Radinsky, 1964), 4 X—BEMEHT Donjiongic HILIMAE KR, LERE
HINE R Uinta “B” (hiGHHitrhR) &9 Eomoropus amarorum, HAHE B2 4SS
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A NEW PRIMITIVE CHALICOTHERE (PERISSODACTYLA,
MAMMALIA) FROM THE EARLY EOCENE OF
HUBEI], CHINA

Wang Yuan

(Institute of Vertebrate Paleontology and Paleoanthropology
Chinese Academy of Sciences, Beijing 100044, China)

Key words Liguanqiao Basin, Hubei; Early Eocene; Chalicothere

Summary

A new material of perissodactyl represented by a crushed skull and the same
individual’s pair of mandibles (both lost their posterior parts) is described in this
paper. The specimen was collected in 1992 by Dr. Wang Yuanqging of IVPP from
the late Early Eocene of Danjiangkou, Hubei, China. This new material, Danjiangia
pingi gen. et sP. nov., is here referred to Chalicotherioidea and recognized as the
earliest known chalicothere. Several relevant issues, such as the early character evo-
lution of chalicothere group, the possible close relationship between chalicothere and
palaeothere group and the origin of chalicotheres, will also be tentatively discussed
in the present paper. '

1. DESCRIPTION

Order Perissodactyla Owen, 1848 _
Superfamily Chalicotherioidea Gill, 1872
Family ?Eomoropidae Viret, 1958
Genus Danjiangia gen. nov.

Type species Danjiangia pingi gen. et SP. nov.

Diagnosis Small primitive chalicothere (length of M/1=8.3mm),skull shallow
with cranial rostrum relatively long, mandibular horizontal ramus and mandibular
symphysis fairly long and shallow, teeth low-crowned, dentition formula: 3.1.4.3/
3.1.4.3,

Premolar nonmolariform, P2/2 trenchant, P4/with incipient mesostyle. M/wider
than length with W-shaped ectoloph, parastyle strong and extending anterolabially,
developed conoid mesostyle with weak crista respectively to paracone and metacone
(which slightly flattened buccally), no metastyle, transverse lophs low -and weak
bearing a prominent paraconule and no metaconule, protocone and hypocone to some
extent distally recurved. /M double V_shaped with metalophid obliqued lingually and
connecting with the separate metastylid, paralophid low, no obvious paraconid,
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M/1—2 hypoconulid weak and slightly lingually displaced.

Danjiangia distinguished from all other early chalicotheres? by its smaller
size, more primitive and peculiar premolars, presence of a remnant P/1, relative
weak ectoloph and transverse lophs and more oblique metalophid. The preserved
parts of skull and mandibles of this genus are similar to that of Eomoropus and
Litolophus and different from that of Grangeria.

Etymology The genus name comes from “Danjiangkou City” which is the
nearest city to the fossil locality

Dan jiangia pingi gen. et sp. nov.
(Fig. 1, Plate I)

Holotype A crushed skull (lost its postorbital part) and the same individual’s
two mandibular horizontal rami, with almost all teeth preserved well. IVPP ‘speci~
men number: V10842,

Horizon and locality Middle member of Yuhuangding Formation (late Early
Eocene), Liguanqiao Basin, Hubei, China.

Diagnosis As for the genus.

Etymology The species name is dedicated to Mr. C. Ping (1886—1965), who
is a famous geologist and a early researcher of Liguanqiao.Basin.

Description

Skull The skull of V10842 has lost its postorbital part and the nasals and te-
mporals are both broken and pressed downwards. The orbital region is also badly
damaged. -

The skull is shallow with a relatively long and narrow cranial rostrum. The
narial incision is not marked with its posterior end not beyond C1/. The maxilla
is steep at the face, and the anterior edge of the orbital is approximately above
M1/. Both infraorbital foramina are broken and roughly above P3/. The incisive
foramen is damaged with its posterior edge to I3/, The anterior part of the pala-
tine is not preserved and the front edge of internal nares is corresponding to the
middle of M2/.

Mandibles V10842 preserves only the horizontal rami of the lower jaw. The
mandible is long and shallow and gradually deepened backwards. The mandibular
symphysis is relatively long and narrow while its post end reaches the rear of P2/.
The left mandibular foramen is partially preserved and roughly equal in height
with M3/. The number of mental foramen are not less than two.

Teeth (measurements of cheek teeth see Table 1.)

1) upper incisors all I/ are badly damaged except left 13/. I/ are sparsely ar-
ranged in a semi-circle with short diastema between them. I1/ is similar to 12/
with elliptical cross section. 13/ is a little larger (L = 4mm) and flat conoid like
bearing a distinct facet of a distal cusp.

2) upper canines The top of the crown of two C/ are both broken. C1/ is

1) “early chalicotheres” refers to all known Eocene genera of chalicotheres which represent
relatively primitive types. Viret (1958) and Radinsky (1964) used respectively Eomeoropinae
and Eomoropidae to include them.
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middle-sized and strong conoid like (measurement at the base: 7.4mm X 5.8mm).
It is a little recurved backward and tilting labially with a relatively long diastema
to 13/.

3) upper premolars

Two P1/ only preserve their roots. Pl/is double-rooted (measurement: 5.8mm
X 3.4mm) with very short (or no) diastema to C1/1 and P2/.

P2/ is trigonid in shape and mainly made up of a blade-like cusp. There is a
weak cingular projection at the postolingual side of P2/ suggesting an incipient
protocone. This P2/ is very primitive with no separate paracone and metacone.

P3/ is roughly trigonid in shape with three main cusps: paracone, metacone and
protocone. The first two cusps are already separated and conoid like with weak
crista between them. Metacone is a little lower and lingually displaced comparing
with paracone. Protocone of P3/ is well-developed and lower than the labial cusps.
There is a weak preprotocrista from protocone to anterior base of paracone with a
small paraconule on it. Postprotocrista on P3/ is much weak and hardly be
seen. An incipient parastyle can be observed anterior to paracone with weak crista
connecting them, On the labial side of metacone, the cingulum is slightly projecting
as a symbol of incipient mesostyle comparing with M/. The pre-and post-cingula
of P3/ are very prominent, and the latter is wider.

P4/ is sub-squared and larger than P3/. The characters on P4/ are more di-
stinct than those on P3/. Besides, a weak postprotocrista is present to construct a
low incomplete V-shaped ring on the lingual side. No metaconule is observed on
p4/. Something remarkable is that the prominent mesostyle on P4/is to some extent
isolated and has no cristae to the labial main cusps. P4/ has well-developed pre-and
post-cingula, and the postcingulum is quite wide.

4) upper molars The transverse lophs of two M1/ are slightly broken and
the mesostyle of M2/ is a little deformed. Others are preserved well.

M/ is characteristic by its well.-developed isolated parastyle and mesostyle, weak
transverse lophs and the lost of metaconule. M/ is transversely wide with an ant-
erolabially expanded strong parastyle to form a trapezium in outline. The width of
W_shaped ectoloph is about 1/3 to 2/5 of the whole width of tooth. Cusps on ec-
toloph are relatively isolated with weak cristae between them, so the ectoloph is not
strong and continuous but still rather distinct. Mesostyle is well-developed and co-
noid like with weak cristae to paracone and metacone. The latter two cusps are
slightly flattened buccally while metacone is a little smaller and postolingual to pa-
racone. There is a pit at the base of metacone’s labial side and no metastyle is pre-
sent. The transverse lophs of M/ are much lower than the ectoloph and not joining
with it. Transverse lophs are weak and low but rather distinct. There is a promi-
nent paraconule on the paraloph and no distinct metaconule on the lophoid metaloph
which terminates at the anterior base of metacone. Protocone and hypocone on M/
are slightly distally recurved while the hypocone is more labially displaced. M/has

prominent precingulum and less developed postcingulum. )

M1-3/ have little differences in structure while M2/ is a little larger among
them.

5) lower incisors Right 1/1 is a little broken at the top. Other incisors
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are preserved well. /I are all spatulate and directing forward. They arrange in a
semi-circle with short diastema between them as the upper incisors. There is also
a small distal cusp on 1/3 (length of I/3 = 4.2mm).

6) lower canines C/1 is more slender than C1/ and be a long pointed cone
(10mm long). It tilts labially as Cl1/ and has a short diastema to I/3.

7) lower premolars

V10842 preserved left P/1 and lost the right one. P/1 has a single root and a
slender cusp. The enamel of it is very thin and worn at the top. P/l is similar in
size with /I(length of P/1=4.5mm). Specially, this P/l is distant from P/2 by a
long diastema but close to C/1. Furthermore, it falls forwards and points to C/1.
Apparently it dose not commit the teeth occlusion.

P/2 is very simple with only a single blade cusp. It is double-rooted and the
crown of it 1s slightly tilting labially and obliqued from the main line of the cheek
teeth.

P/3 is similar to P/2 by having a high blade cusp. Besides, its posterior part
is lengthened and widened to form a low junior talonid with incipient metaconid
and metalophid.

As to P/4, it is W-shaped and submolariform with distinct protoconid, metaco-
nid and hypoconid. Metaconid is the highest cusp from which a metastylid begins
to differentiate but not distinct. Protolophid is high and outstanding, while paralo-
phid, metalophid and hypolophid are still low and weak. Metalophid obliques lin-
gually and ends labially to the metastylid. The trigonid and talonid basins are
valley-like with their lingual sides opening.

8) lower molars

M/1 and M/2 are double V_shaped and characteristic by their sharp continuous
lophs and well oblique metalophid which connects directly with the separated meta-
stylid. Paralophid is not developed, while protolophid, metalophid and hypolophid
are all high and straight with steep labial walls. Metastylid is obviously separated
from metaconid, and it situates postolingually to the latter. The two cusps are
higher than the other ones. A prominent endoconid is also present but no distinct
paraconid is observed. Hypoconulid on M/1—2 is reduced representing by a small
process (from postcingulum) on the post wall of hypolophid, and it is lingually di-
splaced and relatively high in position. M/1—2 both have distinct pre-and ecto-cin-
gulids.

M/3 is similar to M/1—2 but distinguished by a very prominent hypoconulid.
M/3 tapers backwards in width and its hypoconulid has a groove-like structure with
the buccal postcristid branch (see Hooker, 1989) directing to endoconid. The pre-,
post-and ecto-cingulids of M/3 are all well distinct.

II. COMPARISON AND DISCUSSION

Danjiangia pingi gen. et SP. nov. 1s a relatively primitive and small-sized pe-
rissodactyl. It cannot be hyracotheres, tapiroids and rhinocerotoids judging from its
well-developed mesostyle and oblique metalophid. Danjiengia has some similarities

with European primitive palacotheres (Propachynolopus, Early to Middle Eocene),
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North American late Early Eocene brontothere Lambdotherium® and early chalicoth-
eres (Eomoropus, Grangeria, etc.) from China and North America. Detailed com-
parisons will be mainly given to these relevant taxa.

1. with primitive palaeotheres (abbreviated as p.p., the same below)

There is not much differences of cranial and mandibular morphology between
Danjiangia and p.p. They both preserve primitive characters of perissodactyls (such
as shallow skull and narial incision, relatively long cranial rostrum, slender mandi-
bles and long and shallow mandibular symphysis). P. p. also have prominent para-
style and mesostyle, low transverse lophs and oblique metalophid.

Danjiangia is distinguished from p.p. by: 1) more developed parastyle and me-
sostyle, more isolated mesostyle which has weaker connection with paracone and
metacone; 2) no obvious metaconule, metaloph directing to metacone and not to the
front of metacone as in p.p.; 3) high and unnotched protolophid and hypolophid,
more oblique metalophid which directly connects with metastylid; 4) reduced M/1-2
hypoconulid which lingually displaced and a groove-like structure on M/3 ‘hypoco-
nulid with its buccal postcristid branch to endoconid (not to the middle notch of
hypolophid as in p.p.); 5) more primitive premolar structure (especially on P2/2);
6) no metaconule on P4/; 7) having a singleroot P/1 which is close to C/1 and
distant to P/2 (right contrary to p.p.).

2. with primitive brontotheres

Eotitanops is a typical primitive brontothere with broad W-shaped ectoloph and
oblique metalophid. Danjiangia has obvious distinctions from Eozizanops as follows:
1) relatively isolated labial cusps to form a weak and uncontinuous ectoloph; 2)
prominent transverse lophs and separate metastylid which are never present in Eoti-
zanops.

Lambdotherium was regarded as primitive brontothere in the past (Osborn,1929;
Bonillas, 1936, etc.). In 1980, S. Wallace argued in his unpublished but widely
cited master thesis that Lambdotherium was actually a palaeothere sensu lato (Mad-
er, 1989). Danjiangia has many similarities with Laembdotherium as well as promi-
nent distinctions. Discussions are given below,

Similarities: 1) both having primitive cranial and mandibular morphology of
perissodactyl; 2) both having relatively isolated mesostyle on P4/-M3/; 3) M/having
similar outline (transversely wide) and W_shaped ectoloph and low transverse lophs,
parastyle strong and expanding anterolabially; 4) both having separate metastylid
and oblique metalophid.

Distinctions: in Lambdotherium, 1) M/ cusps blunt, transverse lophs not as sha-
rp as in Denjiangia and it usually bearing prominent metaconule on metaloph; 2)
premolar structure more complicated by having differentiated P2/2 and metaconule
on P3/; 3) /M lophs blunt and metalophid ending at the labial side of metastylid;
4) M/3 hypoconulid’s buccal postcristid branch pointing at the middle of hypolop-
hid, which is similar to primitive palaeothere and different from Danjiangia, 5)
P/1 not present; 6) body size larger (length of M/1 = 11—12mm).

3. with early chalicotheres

2) Lambdotherium’s classification status is under disputations. Discussions are given below.
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Donjiangia’s cranial and mandibular morphology are similar to that of Eomor-
opus and Litolophus and different from that of Grangeria.

The similarities of Danjiangia to early chalicothere include: 1)M/ with W-sha-
ped ectoloph and well developed parastyle and mesostyle, metacone flattened labial-
ly, transverse lophs prominent with developed paraconule and no metaconule, proto-
cone and hypocone distally recurved; 2) /M lophs sharp and unnotched, metastylid
separated from metaconid, metalophid lingually obliqued, M/1—2 hypoconulid redu-
ced and lingually displaced, M/3 hypoconulid having a groove-like structure; 3) P/
metacone (where present) distolingual to paracone, P4/ with no metaconule.

Danjiangia is distinguished from other known early chalicotheres by: 1) prese-
nce of a remnant P/1; 2) more simple P2/2; 3) V.shaped loop on P3—4 undeveloped,
prominent paraconule and mesostyle on P4/ (which were not present in other early
chalicothere): 4) more primitive M/, transversely wide in shape with weaker ecto-
loph and transverse lophs; 5) more oblique metalophid; 6) relatively larger hypoco-
nulid on M/3. :

From above discussions, it can be concluded that Denjiangia pingi is different
from other known perissodactyl genera and it should represent a new genus and
species.

III. PHYLOGENETIC ANALYSIS AND SOME
RELEVANT QUESTIONS

1. Phylogenetic analysis of Danjiangia

Danjiangia has shown the following derived characters (apomorphies) in the
perissodactyl group: 1) M/ parastyle strong and labially expanded, mesostyle well-
developed, metacone flattened labially, no obvious metaconule, protocone and hypo-
cone distally recurved; 2) /M lophs sharp with no middle notch, metalophid lingu-
ally obliqued, hypoconulid reduced and displaced lingually; 3) P/ metacone (where
present) position distolingual to paracone; 4) diastema between Cl/ and P1/ redu-
ced. 5) P/1 degenerating.

From the above discussions, we have ruled out the possibilities of Danjiangia
belonging to hyracothere group, tapiroids and rhinocerotoids. M/ on primitive bro-
ntotheres (represented by the earliest typical brontothere Eotizanops) already have
continuous broad ectoloph, and their lingual cusps are blunt and completely isolated
with no transverse lophs. It can be inferred that brontotheres are going to the
direction of pure ectoloph development and without a course of development of
transverse lophs from the beginning. On the contrary, Danjiangia has prominent tra-
nsverse lophs, so it can not be brontothere either.

Concerning the derived characters mentioned above, Danjiangia’s M/ has well-
developed parastyle and mesostyle(forming a W-shaped ectoloph), and its transverse
lophs have prominent paraconule and no metaconule. These characters associate Dan-
jiangia with early chalicotheres and distinguish it from primitive palaeotheres.
/M of Danjiangia has sharp metalophid which oblique lingually and connecting with
a separate metastylid. This character is also belonging to later advanced chalicoth-
eres. Danjiangia’s protolophid and hypolophid are high and unnotched, and it is
different from primitive palaeotheres and similar to chalicotheres. Besides those
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above, the characters of having a lingually displaced P/ metacone and a reducing
/M hypoconulid have also shown the synapomorphies between Danjiangia and chali-
cothere group.

After those analyses, Danjiangia is likely to be put into chalicothere group.
In order to further prove this classification, a cladistic analysis is made to show
the relationship between Danjiangia and some relevant taxa. Fifteen characters were
chosen here after Hooker (1989) and Combs (1989) with some minor revisions.
(0:primitive characters; 1,2: derived characters; ?:uncertainty; 0-1-2:character pola-
rity):

1) I3/ distal cusp O:present l:absent

2) Incisor shape 0O:spatulate 1:1/3 pointed 2: all pointed

3) P3/ paraconule 0: absent 1: present

4) P3/ postprotocrista 0: absent 1: weak, not joining ectoloph 2: lophoid, joi-
ning ectoloph

5) P3/ metaconule 0: absent 1: present

6) P4/paraconule 0: present 1: absent

7) P4/ postprotocrista lophoid, buccolingually orientated, joining ectoloph 0:no
I: yes

8) P4/ metaconule 0: present 1: absent

9) P/ metacone (where present) position re paracone 0: distal 1: distolingual

10) Convergence of M/ paracone and protocone causing: buccal bending of pre-
and postparacristae and obliquity of /M metalophid 0: no 1: incipient 2: advanced

11) M/ centrocrista buccal flexing causing oblique /M metalophid 0:no 1: inci-
pient 2: advanced

12) M/ paraconule size and /M metaconid-metastylid separation

0: small and close 1: large and distant

13) M/3 hypoconulid 0: not reduced 1: reduced

14) M3/ parastyle buccally expanded 0: no 1: yes

15) M/ protocone and hypocone distally recurved 0: no 1: yes

Four relevant taxa and a outgroup (suppose its all characters are primitive and
represented by “0”) were selected to form a data matrix. The computer analysis
(Hennig86) of this data table resulted in two equally parsimonious trees (see fig.
2). In fig. 2, Danjiangia is always on the same clade with Eomoropus, which
means they are closer related in those selected taxa.

From these cladograms and the previous discussions, the synapomorphies of Dan-
jiangia and Eomoropus are summarized as follows: M/ parastyle strong and expan-
ding anterolabially, mesostyle well-developed, metacone flattened buccally, protocone
and hypocone distally recurved, metaloph lophoid, no metaconule on P4/ and M/,
P/ metacone (where present) distolingual to paracone, P/l degenerated or lost, /M
metalophid lingually oblique while protolophid and hypolophid lophoid with no
notches, hypoconulid reduced and lingually displaced.

Eomoropus is a typical representative of early chalicotheres, so the above chara-
cters are actually regarded as synapomorphies of Danjiangia and other early chalico-
theres, and also a definition of the chalicothere group in this paper.

Danjiangia is here put into superfamily Chalicotherioidea, As to the division on
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family level, it should also be concluded into Eomoropidae as other Eocene early
chalicotheres. But it must be pointed out that Danjiangia still has many differences
with other early chalicotheres, and the family of Eomoropidae is regarded as para-
phyletic (Lucas and Schoch, 1989). We are not presently able to complete a
phylogenetic analysis of Eomoropidae, and the material of Danjiangia is not
sufficient to generate a new family, so [ tentatively give a “9” before the family
name.

2. Discussion on early character evolution of chalicotheres

The discovery of Danjiangia has given us a good opportunity to study the ea-
rly character evolution of chalicothere group, since it is the earliest known chalico-
there and preserves many primitive characters which were not yet found in other
chalicotheres,

The primitive characters of Danjiangia in the scope of chalicothere group inc-
lude: shallow skull with relatively long cranial rostrum, narial incision not marked,
mandibular horizontal rami and symphysis shallow and slender, length radio of
P/M relatively large, incisors full and primitive in morphology, retaining of P1/1,
premolar nonmolariform, P2/2 with single blade-like cusp, M/ wider than Iength,
parastyle very strong, ectoloph still weak with relatively isolated labial cusps, tra-
nsverse lophs low and not joining the ectoloph, /M not lengthened, M/3 hypoconu-~
lid still relatively large. From these primitive characters and comparing with later
chalicotheres, we can try to find some pattern and tendency in the early evolution
of chalicothere group. For some instances as follows:

Danjiangia’s M/ protocone and hypocone are pressed anteroposteriorly and me-
taloph is very sharp (though low),so the transverse lophs are inclined to a lophoid
direction. In Middle Eocene genus Eomoropus, the transverse lophs are already
high and developed and joining the ectoloph. Danjiangia’s molar occlusion emphasi-
zed on the lingual side: the lower molars moved transversely along the upper mo-
lars’ transverse lophs when chewing the food. On account of this, the lingual part
are wider than the labial part, and the upper molars are transversely wide. As the
ectoloph gradually becoming lengthened and strong, we’ll get square upper molar as
in Eomoropus and more lengthened molars as in advanced forms (Moropus, Chalic-
otherium, etc.). So the evolution of M/ ectoloph and transverse lophs in chalico-
theres is probably undergoing such a process, that is from low to high, weak to st-
rong, uncontinuous to continuous. Danjiangia has given us a example of the prim-
itive condition.

Danjiangia has sharp /M lophs and its metalophid is strongly obliqued and co-
nnecting directly with metastylid. This is rare in other early chalicotheres most of
which have less oblique metalophid (Eomoropus, Grangeria, etc.). It seems that
the character of metalophid obliquity is not evolved out once -a-time in the chalico-
there group, and Danjiangia also can not be the ancestor type of other chalicotheres.

The mesostyle evolution in Danjiangia is very special. There is an incipient
mesostyle on P4/, and it has no crista to paracone and metacone. On the upper
molars, the mesostyle is well-developed but has only weak connections with paracone
and metacone. Obviously, this kind of mesostyle evolution 1s different from the ce-

ntrocristal mesostyle in early equioids. Other early chalicotheres haven’t any trace
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of mesostyle on the P/. Lambdotherium has this similar kind of mesostyle, but the
significance of such mesostyle is not clear, maybe it represents autapomorphy or
parallelism.

Danjiangia has a groove-like structure on M/3 hypoconulid. Chow (1962) has
mentioned this structure when he discussed the classification of Lumania, and he
pointed out other early chalicotheres also have the similar construction. I regard it
as a proof of M/3 hypoconulid reducing which makes the original basin-like hypo-
conulid to a groove-like one. Furthermore, the paralophid and metalophid obliqui-
ties have made the trigonid and talonid basins from shallow basins to oblique valleys
(which opened lingually). This is also popular in chalicotheres and might represent
an evolutionary tendency.

From above discussions, we can see that the discovery of Danjiangia has ex-
panded the range of chalicotheres and to some extent filled out the blanks of early
evolutions of chalicotheres. This will be very valuable to the character analyses of
the chalicothere group. Limited by the materials, this kind of study is still far
from satisfaction. It is only a tentative and incomplete discussion here.

3. Discussion on the origin of chalicotheres

Danjiangia shares many similarities both with chalicothere and with palaeothere
group. These similarities have given us some clues to the possible close relationship
between the two groups. Danjiangia is certainly at the base in the family tree of
the two groups, and Danjiangia and Lambdotherium may be the important links be-
tween them. This can also be drawn out from fig. 2, in which the presence of
metaconule is regarded as a useful distinction. Anyhow, the discovery of Danjiangia
has thrown a light on the arising of chalicotheres. It is remarkable that in Simps-
on’s classification (1945), equioid, chalicothere and brontothere were put together
into Hippomorpha, but recently chalicothere group was regarded as closer related to
Ceratomorpha (Prothero and Schoch, 1989a,b). According to the studies of Danjia-
ngia, chalicotheres are still closer related to Equioidea than to Ceratomorpha.

In the past, chalicotheres were considered to be derived from Eomoropus of
North American, and subsequently spread into Asia, Europe and Africa (Colbert,
1934, 1935; Radinsky, 1964), and now this view is challenged by the find of Danj:-
angia. The earliest chalicothere of North America is Eomoropus amarorum from
Uinta “B” interval middle( Middle Eocene), and most of its characters are rather
advanced, so it can not be a representative of the origin of chalicotheres. Danjia-
ngia (from late Early Eocene) has shown many primitive features as well as the
tendency to later chalicotheres. But it has relatively advanced lower molars and also
can not represent the original conditions. But the facts of Danjiangia’s primitive
morphology and Chinese larger diversity of early chalicotheres (than North Ameri-
ca)® make us suggest a Asian origin of chalicothere group, and we hope to find
more evidence to further prove it in the later studies.

3) The published materials of chalicothere in China include 5 genera and 9 species (Hu, 1959;
Chow, 1957, 1962; Chow et al., 1973; Zhang, 1976; Shi, 1989; Radinsky, 1964; Colbert, 1934;
Zdansky, 1930, etc.), while in North America there are only 2 genera and 2 species (Osbom,
1913; Radinsky, 1964; Lucas and Schoch, 1989, etc).
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BEhRii8l (Explanations of plate)
B 1 (Plate I)

FEEMTEGHRE FF) Danjiangia pingi gen. et sp, nov.
V10842, IERERA (Holotype), X1
1.LEE M (ventral view of the skull)
2.3 5HEWM (dorsal view of the skull)
3L BAEBMM (right labial view of the skull)
4. FEBLEBEMM (left labial view of the lower jaw)
5. FSiEHE# (dorsal view of the lower jaw)
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