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WE A ML EMPA ST 1T £HR BB R R Z AT A BRI A, BEA P E i
T =R SR PR B A B S A B2 X B T A HTER, 55— xR A
R, 26 — X b SR — XA /N 28 =X 3B /0N 5 AT 9 51 B R 0 5 9 38 B 53 16 i 740 151 /5 B
AN THAB K, TAM SEFIR L EE; m3 =181, B%E Sinohippus H—H R
T AP e ORI B S B S SR S B 02 B AL TRl Sinohippus robustus, TEIE AT T
fRER 4D 5 R =R DI AR ESEE

R HM, AT, R, RE SR, PSR

HEESHES.Q915.877 XEIRIRES:A XEHS:1000-3118(2007)03-0213-19

Hr4E I ( Sinohippus ) 2 B A 22 BL B B ( Anchitheriinae ) 7EXE P 9 — 283K, 3
OARFTHIAR B P, XEDEBOF =8, B RS 80, SR, T o ¥
A w ; VB B EE THRM G %, X— TR BERICHS &, JtEH 4 18 : Kalo-
batippus ( BB /i) , Hypohippus ( Hemingfordian ( ?)-Clarendonian, 18.8 ~8.8 Ma) , Mega-
hippus ( Barstovian—Clarendonian,15. 8 ~8.8 Ma) il Anchitherium ( Arikareean-Barstovian,23 ~
15.8 Ma), BRI AKFG H 5i{X E P58 : Anchitherium (MN3-9,20 ~ 10 Ma) } Sinohippus
(MN11(?)-12(?),10 ~7 Ma) , Hij3& KH#EAE Orleanian H{ ( MN3 ) bR FARKTE KB, 7
#h Borissiak (1938 ) % 2010348 T IH KK B9 — B8 & Paranchitherium ,Forstén(1982) 1A 4H
Xt F Anchitherium , B 5351 K i B9 Parahippus FAH{ , Abusch-Siewert (1983 ) P 2 A AT
Anchitherium

Sinohippus #IAF 8 BRI A BT H B A F T (5 Alten Teeli #i X & —LLfii &, 2
BT Sinohippus M ARHE ) , B TH R E R, X H 20— AFERZHFHN, B
HIL LK) Sinohippus WIFHRHBERGCE AR (1962,1963) INFE T Sinohippus zitteli — A

A SCAEAC IR H 7 I B 23 M FRBCH [X LA B PR 52l IO R TR A BRI JLAGF Sinohippus 4,
AR E A5G R E AR B EYIE Frick Collection PIFFRA LY (FRA %S k&,

1) s E Rk b A TR E S T M H (4% : KZCX2-YW-120) B £ 3B B B b vk T 4% 91 (4 5
2006FY120300) | [ % T 150 3 il BT 58 & JB LRI H (4 5 : 2006CB806400) . H K B AR B¢ B4 T AT B (45
40232023 ) F1 = ZHEALPH 2 Rk BLE A HE 5 ST H (435 :J0630965) BB,

A H 39 :2006-12-22
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FiAM 60775 TR, F: AM 60776, 3€ [ 485 s MM BERLAH 5 FVO137 , #4531
W5ty AEBRIEIT) LA B SRR IR Sinohippus RUBERY, 343 M ARG 22 B S5 2 77 HOAE
RS H B AR HEAT THRSE, iR T Simohippus 9— B0, 345 o LW o e = bt
T2 19 Sinohippus #675 TATIEAT T B AISH 2, BT — AT B Sinohippus robustus

Sp. nov. ,

1 ArAsicid
5% Equidae Gray, 1821

Z2IH 5 # Anchitheriinae Leidy, 1869
D E Sinohippus Zhai, 1962

BRI Sinohippus ztteli (Schlosser, 1903)

HMIEINM  Sinohippus robustus sp. mnov.

prle b itk e B S ES e gt e e T i R R =L S

BATHE KAWL EE, ERTE RXMR, G4 AL EE, SIRIERT&EHE,
% AT %8B RLEETLE AL THENEAMET T 7. TakeHK, ERE
JERFWAE . T RIEL, 55— X3 14 KM, 88 X0 E SR —XI 8/, 58 =X 3R # /0,
B4 B W50 89 58 3 4 0 R R ) B B AR/, NI B9 ELTC, G RS RS H
& BEHEWA, S HELAIT. TEESISRE, 5SEFIKMIEERE, THrE
K, FNEMATE Y, DPI SURM G, P2 mEAERE , NERE A ERE WA /NHE
e, p2 JRISAMEE & B it H IR (distobuccal crest, W, Abusch-Siewert, 1983, Abb. 1a), m3
=R,

B 4D ( FiFh ) Sinohippus robustus sp. nov.
(FEl1-4;%1-2)

Anchitherium zitteli Schlosser, 1903: 76-78, Ejg 111, B 11, 14
Hypohippus zitteli (Schlosser) Osbom, 1918, 203-210, Ek 35, K 3
Anchitheriinae gen. et sp. indet. Zdansky, 1935. 16-20, FfR I, B4
Sinohippus zitteli B A7K,1962; 48-55, FRR 1, A8
Sinohippus zitteli B A7,1963: 168-172, B 1, E 1-4
ERRA V I5164( 18] 1-2) , 5 T AKX TS , 0r 8 11 3 50 A 8
F|, Hrp i3 e K dpl AXGRE AR, 7K PSRBT I, IR IR
Hftbtrads V15163 (K 3,1 4A) 3k F HaERs , SR PIfI] DP1 F1 P2-M2, f2-& 7K
RS HK , SZ 0601 (& 4B) , 45 DP1-M1, V Ay EFR B H HEsh ) 5t AR 5T B
WA G5, SZ ARG N FEH Y 2 Ak a ks .
FFRFIR  robustus, 7 T 3C, MW . FRAHIFEEBUM Sinohippus zitteli S5 RHIM:
PSR V15163,V 15164, 17 4 FE B P L 55K £ 51, B AP s
4 EARLDRE £ A5 SZ 0601, IS IO ¥ EIES 2 FE8 R 3 km 4b, e ARORT 20K + 5
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K1 DTV 15164)
Fig. 1 Mandible of Sinohippus robustus sp. nov. (V 15164)
A. FEUA AR lateral view of the mandible;B. T ik mEE M occlusal view of the lower cheek teeth;
LEBIR scale bars = 2cm
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$$E K Sinohippus zitteli TR B FRA T3 FiH K JRAL IRRB K, Tl 46 1
KE o TEWAER ML, p2 JEARIMEE & T iR m U, m3 55 =M S, zuneli ) K,

ik V15164 TR EAEMK, RN G BEWLE, B R EL 18 mm 4&7%E (58
#935 mm) , [6]J5 X475 ; BAEE, FEDEH , MERE; BOEH, R ym (U E—xf 1% 57
LRI, K2 19 mm, FEMR . KFSCAENFEAR IR, T H T M FES, [l B2, v]
BE SIS A 5 SNEDLH LB FR & — 2L, AR R T , [0 B tF — 4578 0
(K230 mm) , I A& B =A/NYEEFREL ; WIRDGH , BT MBS MAE R, R T 7 A&
BRI RARE KL TGARN T B, E&dEFimEZEEEA, 5 LA RIS EZR TSR,
BETE dpl \p2.p3 F1 m3 HIAGERSMUIN & 435 40.2 mm 45.5 mm 48.0 mm I 71.5 mm,

B2 KD CGhifh) TRk a a8 (V 15164) EHE M
Fig.2 Mandibular symphysis of Sinohippus robustus sp. nov. (V 15164) , occlusal view
EL IR scale bars = 2em

TR, HES R B9 RE , (1A EULP TR B, 58— X T ok, 88 X T TR K
ZLEEXARNGR D) o TR MR R = AT IR, W g i AR AR g (B
AEF; EWEFREAE , DG 2R FBMER M5 KK FS. WNAREER, RIGHK
seoft, B —MEPEMA . RIS E TG HEBR .

B RR dpl (LR UARSE , Mg RTF 521 . SRS B R B, W E BAG LU, I
AAERER. MEREE , dpl R, BWIR, p2-m3 NAEUE+ , pd A KE AT
G AR 50 20 3 16 BT 5 46068, BB — DTS BORT M- LIS 2 48 A2 BE 3K, 1445 )
R, JE=E M LERTE M AAR BE K. SN RER, SRR TS 5 SN EE AT, & 7
B 3 ) 2R K 05 A A R RS AR S, ELET F A B B A A TR D AL, 15
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G ERVOR; A ES  AVTERT A 1 AS 4 LB BUE A Ak A s TR RS T EMR R/
L, FE TR 8 5 B IR/NR S T RIE K, RE AR R T EF I 2/3; T E SHF R A
22, B ERARITEATA I p2 B AE IR IRIT E , IR K A B B0 I i s m3 TR
I/NRAR, ol 8] — D EOR B B HER R RIS 2 P/ NSRS, A T m3 B58 =i

V15163 Josk & L&Y BRE SNEBOCH , ARG B, K0 g8 TR, &Y
H—EFAN M Z2M P3 HE ET7 2 33 mm AR B R M . RERSPARCIR, E 4% U
F,LLF P4 FI M1 B RER, B4k 2 DP1 AbsmZUIRERREE s Bk 5 2 B IUE . I3 1E 4%
58, LA EME, BEAE M1 M2 T A L ISATALRGREE o S ETEDGHT , 8 B J7 7]
[MLA 5 S0 Al 55 , 3R THRLRE , PIIILA B BN, 5 S RS . B3 B /KSR T 4%
5 SR ERAE, D, 5 R

F1 AEPED(HFHM) TIIERTHENE(V 15164)
Table 1 Measurements of the lower teeth (V 15164 ) of Sinohippus robustus sp. nov. (mm)

Cheek teeth L x Bv x Bh Incisor LxW Tooth row L
p2 26.5x13.7x18.1 Left il 12.9x15.1 p2-m3 166.7
p3 29.6x19.5x21.9 Right il 12.9 x14.9 p2-p4 82.8
p4 29.6 x22.0x22.5 Left i2 10.1 x13.0 ml-m3 86.4
ml 29.4x21.0x19.4 Right i2 10.4 x13.5
m2 27.0%x19.3%x17.2 Left 13 —
m3 30.5x17.0x14.4 Right i3 —

VE 38014 cheek teeth: L. 1 length; Bv. FJFZC4b 3% width at the protoconid; Bh. F ik 4e4b Tk width at the bypoconid
145 incisor: L. JE7& M4 bucco-lingual length; W. L - 3£ 4% 5t mesio-distal width.

PSS 519 0R B T DP1 Fn P2-M2, Hop /2 DP1.\P3-M1 Ay PA-M2 fR7F5¢% ,
R A R R B AR, S P S B, WK, R . TR Bk
WL PA R R TEE B I BT 4600, A5 17 5 4608, BT 4 JRUAR WRERIZ R, AT Wi 46 74
KH o DP1 XURM S, Hd L B M # =12, SMId e, U, AL i F 1, 5 it
5 P2 FiBENG & S B BTN AR, KRR AT . P2 BIMR AT, 2R MR HT
TR, R R IR, BB, SR M AR 55 5 SRR AR IR B , R/ANKE B s S5 o S R
BE, ANEFHRGANGERE AL RET, P3-P4 gIMZRFIHMRIR AT, BB K,
JE MRS, SNEETE RIS FI R IR B IRAY V7B, AR T B B SEHF 2R KA S B
JE SR, 58 5 AN BB AR i 3, RIS BIRIOR] s AT 551 7, SMA R RT R A
RUEBE AEFTHER . P3FRBIRKRNE K, LB ; P4 BRI R LI R K, KRR
WRETE , IARIE IR . P4 R B H P 895 W5 IR MR = A, 5a i e, e h i
b SRR, R B T 5 RIS B A o M1-M2 S50 581 E WA, B AR X EE
AT E U 55 , RIS LL B Aot , JE I AR BT A ik L A H , (B0AR 55 s S SMBETE RiT SR 4L
ZWINV TR TR 5 R ARG U 584 s IR I B LU IR AR R, # B RABEITE ; S /NSRRI
RIBIAKE 3 J5 MRE o

SZ 0601 ,4 DP1-M1,M1 J5ERu#Ht. FHFIES V 15163 BA—3, b V 15163 FH K
HUAL, P2 B AKE RS LB AT RAM R, f5MEH,
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45 &

B3 MAEpAe D i) LE(V 15163)
Fig.3 Maxillary of Sinohippus robustus sp. nov. (V 15163)

A. ZEHi charcoal drawing;B. 5EMHEAL occlusal view;C. ML lateral view; LR scale bars = 2cm

®2 HEHPES(HM) EHREUNE
Table 2 Measurements of the upper cheek teeth of Sinohippus robustus sp. nov. (mm)

V 15163 (left) V 15163 (right) SZ 0601
DP1 (L xB) 15.4 x11.4 — 14.6 x11.3
P2 (L x Bv x Bh) 25.1x23.6x27.0 25.5 x — x28. 1 27.9 x —

P3 (L x Bv xBh)
P4 (L x Bv xBh)
M1 (L x By x Bh)
M2 (L xBv xBh)
P2-P4 (L)

25.3x30.1x30.2
27.0x32.3x31.8
25.5%x31.8x30.6
23.7x31.2 x—

75.2

24.6 x30.2 x30.9

27.0x32.3x31.2

25.4 x31.4 x30.5

24.9x31.3x29.4
75

30.2x31.8x32.4
27.9x32.3x31.7

79.3

7E:L. K length;B. % width;Bv. HijffZC4L T width at the parastyle; Bh. Fh[ff2e4b 3% width at the mesostyle.

2 wEHIWTR

Sinohippus B () —HAT R HHEE T A% F Schlosser 7£ 1903 4FiTik, AT K A 1L
PO E S (ITAE M) b A 3E 88 ) |, Schlosser #5522 8 24 Anchitherium J& 1— /N5 fh A, zitteli,
Osborn (1918 ) MR IZF 5 1 1) — LU REAE , WU AR A | b 18 S S0 BE RS V 7
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B4 AAEpae S i) L8k e
Fig.4 Upper cheek teeth of Sinohippus robustus sp. nov., occlusal view
A. V 15163; B. SZ 0601; LLBIR scale bar = 2cm

%, N5 ER Hypohippus J& ) — AR  B- R _ WY&, B Z HA T Hypohippus
J& , FFIA XA R B B B D 2 AL SE R AL ad R ) o Schlosser (1924 ) A A o, [/] & 5%
— #5328, K Andersson ZEN G L2 BB R — R THEKB A E X H. ziteli, {8
Osborn By ILIFIA AT E W F RAVE B, 1935 48, Zdansky 3R 77 B LT {R1E
3 — 25 T — M A B LB, A 00 0 3E S AR T 25 H0 Hypohippus
F1 Megahippus J&i, , AR KRN ) Anchitherium, Colbert(1939) TE8/F 5318 1 /R B Anchitherium
B, o e D e T I X b B ED S A A B9V A BT EE (B RAE TEAR I I8

1962 48, B ANZNHRYE LV A BB AT BHA 7 B o B =l S 40 2 o 2 B ST
S BB TACSE Hypohippus F1 Megahippus LA K S4B Anchitherium , BRI T . — 1> J&
Sinohippus . IRAF , AN RIEAE NS AL ER R BUBIFRAS , Xt Sinohippus zitteli HEATHMNFE
R, #H— e A WD AR T A Anchitherium FI4b 5 () Hypohippus B FFE @.
7 W EAR K, WS AR B 5 A BT A F P B 2R ik, St — AR IBI 9 SE 2 58 V
T 5 W RRIH AR BT 5 B F 4 51 B9 5 BE 20 31 1o i 70 1) /5 ) 8 28 /8 4 1) 2 T i l&
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FI I RTAR2E HFR FE 5 MK Anchitherium & Fhla) A B &M 2257 T W TI6L 88— X T 114
RTTHLH:, 58 X EE2E —X A/, 58 =0 R/, RIEWAR/DN , Rt 5118 B UJLF LB

BZ 534 T Sinohippus 25— A BB VIR AFIEIR £ 418, 4l Abusch-Siewert
(1983) ZER 5% BRI R il A &2 3L B 240 A0 ), BRI R R B S ST 3B Sinohippus , 1A 24 3% 22
P IH R B B B4 ) R Y 2R3 Th 28 B A Anchitherium [B |, 718 ERY A. gobiense AR A, au-
relianense F— N TEFP TN A, gobiense P FEN A. zitteli FH4E, MHEZE(2005) NTA R Si-
nohippus ELAG B W AS[B] FERIH Anchitherium RI4FAE , FKAR B Sinohippus J&, IL4h, Sondaar
(1971) 1\ R Sinohippus 1] §E B Anchitherium AL TR, Forstén ( 1982 ) 1A S itk B9 B HE Jo 5=
PRI AR (1962) Bifg th i) Sinohippus 1 Hypohippus #9 X BIFHIE , — R B B A X B! Wi
JRNE R & 1) K/NFLE ; Forstén A ZF AT GEZ —F AT LRI K R, Salesa et al.
(2004 ) KT Sinohippus YA RME , FEAKYE St R8I p2 AR B/ N R AE K TE BE2F
Nombrevilla-1 #5518 A. sampelayoi JA A Sinohippus J& , A HiZB =W MTHES 25,

1£4 9 1k Sinohippus ¥ILA KA Z , EMRIERA B L A RFEM X  HIF R ZHE
N AFHAEELER  DIRFABI R RS2 R AR A K& 52 Altan Teeli
F)— 26 £1 #} ( Schlosser, 1903, 1924 ; Zdansky, 1935; R & 5, 1979; & A 7K, 1962, 1963 ;
Forstén,1982) , YEZ W P EC KA Sinohippus HI-2E M £}, BLFE W Frick Collection f)
FRAEBVR B AT T 0158, BLAGRIN T o

Sinohippus 5 Anchitherium F)%t k. Abusch-Siewert ( 1983 ) 48 $& 3 4 45 1 4% KX IF K
Kt Anchitherium 43 5 =~ X% % : Anchitherium aurelianense ( £,4% A. aurelianense aureli-
anense ,A. a. steinheimense ,A. a. hippoides = ANEH, 3 A T REANBRIE KB ) , Anchitherium
ezquerrae (FU¥E A. ezquerrae ezquerrae, A. e. sampelayoi P\~ TFP (X AT OB Hu X ) 1
Anchitherium zitteli( Sinohippus , PEAL T =t S#Z ) . H P T HL T #0 X ) Anchitherium 3,
FrtE— B4, [ A3 E B4 Simohippus KK B Anchitherium MR A. aureli-
anense FEAT X HL o

Sinohippus JCEE=—Fh H Anchitherium aurelianense T8 KBV LI G284 4, o | F i
WHI KM PRI KT A, aurelianense ([ 5.6) ., V 15163 B LA IEERIH %5 A. aureli-
anense HJEE 5T, IEHESI ) L BUA T A 5 T A aurelianense, %23 B NEALHYH 51 7] Aif
I6) J5 9 A )RR BE O WL 4 , AR I SE 3 B SE T, Sinohippus b T AT FA 14 51 H1 3 4 51 B A4 1) e 4
BEBIEIE KT A, aurelianense (B 7) ,iX— X HI% FR TG T A AR5 E L

MEEASZF O O AFAE R , BN (1962) B 429N 4 Sinohippus 138t ) iy FfF 4= 0 = Bt
PRI W RIE MR SR BER T V B, iX —FFNESR Sinohippus & Anchitherium {#]—
MEZEXH, BEWE T o E L DAAD LU BT KR Anchitherium 1) B RRFNEE]
KIARYE b 9015 HiT i 2 A0 rp B A0 A B AR B LA RSB MIEAS, AT UBE A s =R 26 A
V 2639 .F:AM 60775 5 Anchitherium WiER /3 A1 ELRTBT R A IR & & , BREL, SMF 41
B 8 MR HIUIBE 3 V 15163 (SZ 0601 K Anchitherium #3843 A4 4 HiT B 2 1 o By 92 482 [
Rt , SN AMEE B S TR AYIUIEG ; V 2640 .V 2762 F1 V 2763 B B4 F0 70 Bt 4t bh s 4R 464, 4
HHMEHFERERRE V FIE . B, BE N RX T AT SR F o 2R 6] 58 V FIE BISME S
BEFE R R LAVE R Sinohippus [X 5| F BRIV KBl Anchitherium W)@ —%R M ZE R, B A awreli-
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F
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=A. aurelianense + A. ezquerrae AS. zitteli OS. robustus

B 5 Anchitherium # Sinohippus i1k </ NXT EE
Fig.5 Comparison in the size of P2-M3 in the genera Anchitherium and Sinohippus ( mm)
P2-P4. Bh-L; M1-M3. Bv-L

anense(HTHTR K B B HIRE I, RERBTEE M b RS E T ¥, X — R X 3 F
Sinohippus

Sinohippus FIAMEHTE T 8tk L K b3 B RTRAGE RA IR R, 15 AR 151R
MESEE 2K, K5I T Anchitherium aurelianense, {A1RIEE M2, AN R T HER LK
V 2763 ) L FivE & M & B AR SR AU AT, X R LU AR AR MR AE , 7E Anchitherium H1 HH AL
L3

Sinohippus (] HFVTRA FEH LLECTE B, SN HELA TN i, 8 B 5
St , JLSAME 5588 SBE AT , Anchitherium aurelianense B J7H F1J5 5 M & & — L&
Ml J35h, Sinohippus B P2 JRBAREE AERE RALE KB/ MR,

Sinohippus W T YT AN TR, SWHIKHEEER, THE SHEFK IS, TIrE
i LK s Anchitherium aurelianense BT AN M [ B 7 (04}, T WE 565 KT E
B, TRTEWESE, Sinohippus 1) m3 (K25 =/, BARIEFRIL, R B2 Sinohippus zitteli
1) m3 1958 =it R — 1 5RAK A, awrelianense (IR A HE o

B (1963) REBAENF LB E £ F AW — T H T TR FIA R % 1T 6
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20 25 25
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I 15 + el
15 ¥ + g 10 :-ﬁ
- .!i"':- )
= =
10 10 5
15 25 35 15 20 25 30 15 25 35
=A. aurelianense +A. ezquerrae AS. zitteli OS. robustus

B 6 Anchitherium Fi Sinohippus T g K /N
Fig. 6 Comparison in the size of p2—m3 in the genera Anchitherium and Sinohippus ( mm)
p2-p4: Bh-L; ml-m3; Bv-L

fillsi (V 2761) BEA S Sinohippus AS[R] T2 B B A JLAN B BB R a2 B IR,
BE—XI T I T R, 88 X Eu s — XA/, 85 =3 % AN , RGWAR N, Rtk 5177445 (6]
ILFTIERR . (BRHFX—R4ATE FKEGZENR %, ERGMRE Sinohippus IFAE E .
MR BA V 15164 H—H 2B TN X T4, F: AM 60776 B9 TRt IR E8 T 5e B i [7]
WX, X PFARAS ] 1 4 /N R B2 5 AR bR A B A AL, T3 K T2 38 T WL iy FoAth L
Mo REXIUMrAZ BWAEEZR, i1V 15164 BT 15 HED i MBI 9OE B &
EAXT 2T K, 5 Abusch-Siewert ( 1983 ) iR (1 Anchitherium aurelianense steinheimense #8
L1;V 2761 1 F: AM 60776 BT ') I HES 9 EL B 5E R B 9IUE , BK & ¥R AHRT 5E, 5 Romer
(1926) #i1R By A. agatense Colbert(1939) #iiA A A. gobiense  Alberdi et al. (2004 ) 53R
A. aurelianense LA J¢ Osborn(1918) 3R #) Hypohippus A, 75 FE B % B B R H A JLA
JB BT T 2R A B AN Rk ) 48 TR BL &% , SB35 S ] TR = Fn A I3 —2K

F4h, HHESE (2005 ) 45 H B ot 2 & B Anchitherium CRDYE R 3 7 1L ) #BIA
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15 20
P2-P4 MI-M3 o)
o 15 -
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[
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(o]
- (o]
10 - - 10 |
i "
. . 5 o ¥
- i +
S r 5 =+
0 ! . | 0 . |
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=A. aurelianense + 4. ezquerrae AS. zitteli O S. robustus X A. gobiense

B 7 Anchitherium F Sinohippus v 458 B X HL

Fig.7 Comparison in the reduction of the cheek teeth in the genera Anchitherium and Sinohippus

N A. gobiense, WA W HIHFIERT , Sinohippus HI/MEB BER, SME BT WH T HIFH
e 5 A gobiense /N[a], Sinohippus T IR/INRE: S, TG U5 AP BE RSB B2, m3 ()55 =0t
AL A, gobiense HIIBAL .

Abusch-Siewert ( 1983 ) ¥ % B T V8 BE &F #b [X [ %5 K B 19 Anchitherium FIEA AT A.
ezquerrae 7, FHHAN B BTN T FP: A. e ezquerrae Fil A. e. sampelayoi, ZEH R4 Abusch-
Siewert FYEUIRIT ARG A e exquerrae BEIR HBUGTE R/ NFIRZERRE L H#LS Sinohippus
BHRIET 5 A, aurelianense H B IR EI K 5, T 3BA 9 R /NFINGEEE N 5 A aurelianense
BB R HET (B 5-7) o Sénchez et al. (1998 ) ¥ P HE 75 #b X i) Anchitherium {645 B 1T
T4y RN5 R 9 AR B AT E SRR T, B TR A SR B 5
THH A W B85 R & , B Bunol M s AT AL 51, JLF- B 0 fthh 5 A4 2F 145 9 B KA #F 5



224 ERRGEE 7 45 %

Sinohippus BB M b A.  aurelianense WK, B /NME W X 7E A, aurelianense B30 FH N,
Salesa et al. (2004) K88 7 i R ~HE R I p2 FAXTEE /NI TH BE T Nombrevilla-1 #i,
BB A, sampelayoi FFTEIA A Sinohippus J& . Z5 R RIBR MR KA, Sinohippus 5 Anchith-
erium [X 73 () EZARYEFHF AL p2 AR/, T RFFFR AT 4 X K S 2 W 4 B w51 FED
Y%, Nombrevilla-1 #b S MR- I A £ AN I, T MR B A5 E, KEBRE T
Sinohippus FHAWIE . (BZETCEER] , FEEPLA H X B 7745 &5 5 B4 7 1 Sinohippus K
/NIRRT 2, AR A An A B _E i B Sinohippus B — SEHFAE , A K /ML B
EXHNTF A aurelianense, £ F HIXTRIE T Sinohippus , ERANK T 73 4h— LK KB %2 B
5, B TEZMERIESE,

Sinohippus 5 Hypohippus } Megahippus B33F Lt Hypohippus Fl Megahippus &P F
AR - BB A Z o, BB Hypohippus MR BLBUN, B BT A9 H. giganteus (K%Y
E &A1 E K, Megahippus WITE oh i i iy © 275 1 A8 R #a 3, Megahippus matthew
(At ) M. mckennai( AR tH) #1 Megahippus cf. M. matthewi ( Bf s Ertt) £ He Si-
nohippus 72 McGrew, 1938; Mawby, 1968; MacFadden, 1998 ; Salesa et al., 2004 ),

Hypohippus B) T "1 A4 HLE IR A48, (B AR B K Sinohippus , Hypohippus #J i3 Et
12 1) 1/2 F§ K, Sinohippus 1) i3 W HE 12 §) 1/2 /NG £ ; Sinohippus 1) ¥ 45 18] BR .3 Hypo-
hippus W91 o Hypohippus fI5MEHFF B2 T Btk f/ME 7 XTI, JRARFIIRRA L B /i
W48 , IR AL B S H M, TR B T R AW T AN SR IR ER S,
M- 2 [ SR R, T B R KA, XA IE Y 5 Sinohippus B EARE, 5358, Hypo-
hippus 1] DP1 fR/N, Sinohippus ] DP1 WIABXJ 858, WAR & o Hypohippus ] p2 R EH 1T
Hrs , m3 {928 =Nt tb Sinohippus H5EM, MAREAY B IR AT DL ILEL B Sinohippus kB Y ER 43
FHE EFT S KM, E% SRIEX AL SR IE, ERHERHHRE, E% Ai%M T %Ll 5
HISFER , b3 2 B R TG , AT 2% 22 S sl Dl Ak , T 2k 11U 358 ; Hypohippus HIHE T
BN, FEOH, EGRE BT %, M 0UL P3 Rl L7, T&S5IRIETZA TR
— K, FEG S IRIEMIE SR, MIERTE K45 SORE , Sinohippus AR KK KR i An-
chitherium ({1 Kowalevsky,1873) , 53 4b, Sinohippus WIHE T FLIE , 157 THE 1= A9 N ER , Hypo-
hippus FIHE T FLI 7 HE B85 A 7E B 2 5

Megahippus I X, tt, Hypohippus 484 ( Barstovian-Clarendonian, 15. 8 ~ 8.8 Ma) , B2 £5 %
WA Hypohippus( Forstén ,1991) , [&] Sinohippus # tt. , Megahippus B MRZER, T UK & 5
ZARBEWARE, Megahippus BT I HED BLZE W IEIOE , I EY [ 145 347,11 B 13 78
INHIRR I AN B Sinohippus ; Megahippus W 8 [0 BEAE % /N, T alE & BARIEF &, 75,
Megahippus NEH dpl,p2 JRIHMEEHR WL Al , Megahippus B F Bk 9 SMA H LE Si-
nohippus W%, T A KW it ) 55 S EIRISE , T B R K LT, X BT Sinohippus,

2 D B Ve RN S o | R = s 05 R S W 7 2N R A N T s e
SR A TLANE , M R/NFUEHE R S5 7 B 5 Anchitherium L) 438 KA Hypo-
hippus F Megahippus 8 RE AR, BTTEE IR, B LEREBANRFELH Sinohip-
pusli o

Sinohippus Hy% 5 AL Sinohippus JRIN , Bl T AR R RER , K & BLT o E 8
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HrT it A SR R B E I DA I T Sinohippus zitteli 7, £ HAHTIEL
XTHE T 36 284k, HEIA B — 6 b BB B X 1, A O R E R PR I B Y R R
Sinohippus 2 /0] VL X 43t AN Fi - Sinohippus zitteli 1 Sinohippus robustus sp. nov. o

Sinohippus robustus sp. nov. FRAELFE V 15163 .V 15164 SZ 0601 .V 2640,V 2760,
V 2761 .V 2762V 2763 LIJk F: AM 60775, it MKB] 548 S. ziteeli F , i BT 0
s BT W TRIRFNIRARRE K, B 48 1 & H s M3 R A B IR p2 & F 53 T Hh il ; m3 2
ML S, zivteli FYR, V2761 WEKEERIEASRE 5 F: AM 60776 FAHM Z 4t , (H 2% &
BIMNMER RN, EEWHZIAAT S. robustus,

Sinohippus zitteli FIARASFLTE V 2639V 2641 1 F: AM 60776 , X HAFMEE TR . T a0
BR-& BRAR X 56 s A 55 , AR B TR s M3 LB RN ; p2 BRI I 55 ; m3 55 =,

Zdansky (1935) iR 72 L PR B = BE B 4T + N K A S 8- (RV 35010) K71
BN ES S V 15163 335, B H N AT BB TR A 44 E, Schlosser (1903)
ISR BR AR EBIA LR R R, TS S5 AUTERIPRAS (V 2760) 2800, WNEIRR ERFE,
SFRARMUIE , 28 MRS Z AT $iFh, Schlosser (1924 ) 18 K AYARA AL — MU T B A 1Y
W, SN K B AR RSS , WK/NREBFTRRIE T Sinohippus zitteli, ERF55(1979) 107
T—HREHNEL =[SO m2 B ZIFAT Sinohippus J&o MHEIK/, 3RENVAH
HOHT 5 FSME T SRR R RONR KL R 5 R 5 KBRS B T A MR BRI K M R E , %
TIA G HESE AR ) &K T H 3= Anchitherium gobiense 18 A5, AT BEIH A A.
gobiense 5 1E o

MHESE (2005 ) B 4242 M AP B R BUR A [R] B AL 1 3 B 26 Sinohippus 5 Anchitherium
BT S A AR X T U I AR AR B T F G B 1] T B AR R X SRR IR A B T B
RPRFER—MEEI R, BATPEHARNZEDRAOOAR L, NG5SR A.
gobiense ( Colbert,1939) Bl /7 LU HY A. aurelianense ( J& WI4H G B ,1956) , 4L 5 B 1
A. aurelianense([81f84,1979) , HEWE /R 7E AL G FL Y T 4 R H A gobiense (I HE,1989;
M-$E55,2005 ) , NS AR S 3R Sh W RERY Anchitherium( Qiu,1988) , I PG R{EM X  H %
RN AFXSHES2ER MBI B =B 5 E S8 Sinohippus ( Schlosser,
1903 ,1924 ; Zdansky , 1935 ; Ej4%5: , 1979 ; B AZ%, 1962 ,1963 ) , 1 Ko H 787 F B A 5% 5 7
FERERM R, RIEEE FEL, BRHERM A, gobiense FrA T itk th i B AR H R Bi4t,
o E 2B D 2SR OB O i AR B . AR Z (AP fE = 5%, (A TE 72 T BKUH Anchithe-
rium”% 536 Bl Z A, T H. Abusch-Siewert (1983 ) 7E R QU 58 WO ARl 22 B Lo i), 3R %) T
Anchitherium A[EFp2Z AIMX—Z 7. 750, RIEGETTHEUE, H EZ B D EA0R T 5 #Y
K56 2 BRIELE T BRYN Anchitherium W) RYEEZ N WTEKIIRN4GTRERE, B
SR Sinohippus K4y Anchitherium HIWHE TR B BB AE T BRI Anchitherium fJ_L R Ff 37 58
KTFBRYN Anchitherium , Colbert( 1939 ) fRIE K@ /R AT A. gobiense HWR 45 72 & MV 44 T BX
Uil Anchitherium BREEZ W, F 50, ERIEF X LI T KNS Sinohippus Z5 B, £ H %
WHE TR 5 Sinohippus FYHI LB ERM A . BT EE AR M A 2% K IEE R &
HEMRESART — MRS R,
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3 AZFEEX

EREHYEA B, BAUSH TS LUER M T R &, B E et R e
DAKLRE MEWG ) AT Y A B o BRI, ISR A B 42 5L 5 3 6 oA 2 B B B DU T R B
IFRZS, IR BRI G AR B, T MK K il ) = Bt S sh A AR s R SR A
WS R S Y R A AE , e A S B Em B A 5 BRI A B S sh W BEAR L , 2 T TR vt
5 (savanna ) 345,

— AR, BRI R i B 288 32 S8 135 O 6 5T & A TR G ORI, v ol TR 14 1 22 3R T
B i R E R ) =R SR R ERC AR Y . A, P E S
T A 89 2 VRl Bk (R AL R 4 A 45 2R R, TR B B S b | (3 C, T
B BRI A B, AE L LI R b X IR B AS 2 . HATC A 1) Sinohippus
BT EHER A BT P E M P B =Rk Db 2B o, W R AR BRI KRG, B B R e, 1)
AR R0 =Rt D 5 0S5 ) 23 28 47, XA E R E 2R ZHESR
TV 53 A B IR B BTl A WILL C, A MR B R IN TR LA C, A N
FFE ) IR 5 (steppe ) R85 (Wang and Deng, 2005 ;4% % %655 ,2006) , A # MEY) D>
HH R EREHREY),

4 45ie

1) 53853 XA A B0, FATEH T 2538 A4S 2 T % 2 o E e o it g KB 22 3
FHHHE , B 5E Sinohippus R— A RUR , IFRHBRIEDAT 7B

2) ¥ Sinohippus A A4 BT T IEE MArE, B SL T HiF Sinohippus robustus sp. nov.,
BFh B Sinohippus zitteli T RAIRIFP, TR ML, 1B1T T Sinohippus zitteli L

3) HETIEARME DL — 28 2 38 Ty u] GEJ2 Sinohippus B HLHAH JE, WA 2 B HYIEHE R
B E )L DR T — R A AL R

4) B HHME A RER 2R DR 5l =a S, PRI R
AR L BAFFRRMEIFEIE B EGE A AR S S R ARIEN R D S AEE
O PRHE RN B R — B, TR LA Cy AR W) R R A 1R B R

it AEALBHEAET REHEREE ELB HFBE RABALANELRTTHE
HIEFHREEENAE IR ETERL, RABACREAFEFDT AR THHAR
M, EFFPREFH LR FEAHBETREEGRBA, AETwOTEIHE LR AR
R G AT, £ 8 8 R L WHWIER AR B R AR a9 %Y shi#t 47 5 5h
I Ak, E H 4514545 | Cristopher J. Norton 45 2 3 X 3% -% 4 & 42 b A = il o
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NEW MATERIALS OF SINOHIPPUS FROM GANSU
AND NEI MONGOL, CHINA

HOU Su-Kuan'? DENG Tao' HE Wen’ CHEN Shan-Qin’
(1 Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044 kk338@ 126. com)
(2 Graduate School of the Chinese Academy of Sciences Beijing 100039 )
(3 Hezheng Paleozoological Museum Hezheng, Gansu 731200)

Key words Gansu and Nei Mongol, China; Late Miocene; Anchitheriinae, Sinohippus
Summary

New materials of Sinohippus from the Late Miocene “Hipparion Red Clay” of Gansu and
Nei Mongol, China, are described and identified as Sinohippus robustus sp. nov. A review of
the known specimens of Sinohippus indicates that this genus is generically distinct from other
members of Anchitheriinae. The sympatry of the low-crowned Sinohippus with the high-crowned
Hipparion indicates that there should have been a small quantity of shrub distributed during the
Late Miocene in northern China.

1 Systematic paleontology

Family Equidae Gray, 1821
Subfamily Anchitheriinae Leidy, 1869
Genus Sinohippus Zhai, 1962

Type species Sinohippus zitteli( Schlosser, 1903).

Included species Sinohippus robustus sp. nov.

Geographical and stratigraphical distribution “Hipparion Red Clay Bed” of the Late
Miocene, northern China.

Revised diagnosis A large-sized anchithere. The preorbital fossa is wide and clear,
forming a distinct posterior boundary close to the orbit. The infraorbital foramen is small and
deep, situated in the inferoanterior part of the preorbital fossa. The mandibular symphysis is
long and constricted markedly posterior to the canines. The first pair of lower incisors is very
large and massive. The second pair is only slightly smaller and the third pair is conspicuously
small. Molars markedly decrease posteriorly in width, while premolars, anteriorly. The lingual
cingulum is weak to absent. The protoloph and the metaloph slant posteriorly and connect to the
ectoloph without secondary structures. The ectoflexid is deep, narrow, and perpendicular to the
tooth row. The paralophid is long. DP1 has its two roots closely fused. Two tubercles are pre-
sent replacing the protoloph in P2. A distobuccal crest develops on the labial wall of the proto-
conid of p2. The third lobe of m3 is weak.

Sinohippus robustus sp. nov.
(Figs. 1-4; Tables 1-2)

Anchitherium zitteli Schlosser, 1903.76-78, Pl. IlI, figs. 11, 14
Hypohippus ziteli ( Schlosser) Osborn, 1918. 203-210, Pl. 35, fig. 3
Anchitheriinae gen. et sp. indet. Zdansky, 1935:16-20, Pl. I, fig. 4
Stnohippus zitteli Zhai, 1962.48-55, Pl. 1, fig. 8
Stnohippus zitteli Zhai, 1963.168-172, PL. 1, figs. 1-4
Holotype V 15164 (Figs. 1-2), a nearly complete right horizontal ramus with symphy-
sis, i1, i2, and p2-m3. Roots of i3, ¢, and dpl are preserved. The ramus is slightly laterally
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pressed, with its lower border damaged.

Referred specimens V 15163 (Figs. 3, 4A), maxillary with DP1 and P2—M2 of both
sides, the left P2 and the right DP1-P3 being slightly damaged. SZ 0601 ( Fig.4B), fragment
of a right maxillary with DP1-M1.

Etymology Robustus, Latin, large and strong.

Locality and horizon V 15163 and V 15164 are from the red clays of the upper Liushu
Fm. of the Late Miocene at Wangjiashan ( IVPP field locality; LX 0501, 35°22'34. 3"N,

the red clays of the Late Miocene, 3 km south of Wulanhua Town, Siziwang Banner, Nei Mon-
gol, China.

Diagnosis Large-sized Sinohippus. Protocone and hypocone strongly bulged with strong
anterior constriction grooves. Crochet absents. A distobuccal crest is prominent on the labial
wall of protoconid in p2. The third lobe of m3 is larger than in S. ziteli.

Description V 15164 the mandibular symphysis is narrow and long, constricted behind
the canines, with a deeply concave lingual side. The median furrow of the labial side is short
(ca. 19 mm) and shallow. The horizontal ramus is rather thick. One mental foramen is present
at the level of the posterior end of the symphysis. Three small nutrient foramina occur around
the mental foramen. A shallow longitudinal depression is present in the middle of the inner sur-
face of the horizontal ramus. The lower border of the horizontal ramus is straight and the upper
border is slightly curved. The heights of the horizontal ramus in front of dpl, p2, p3 and m3
are 40.2, 45.5, 48.0 and 71.5 mm respectively.

The lower incisors are inclined forward and arranged tightly in a narrow arc. They have a
strongly developed and jagged labial cingulum and dense horizontal lines on the labial wall. The
first pair of lower incisors is very large and massive, the second pair is only slightly smaller,
and the third pair is conspicuously small (Table 1). The occlusal surface of the incisors is tri-
angular. The labial wall of the incisors is slightly reduced from the crown to the root. The lower
canines are strong judged from the roots and have little space with the incisors.

Judged from the root, dpl is strong. The p4 is the largest among the lower cheek teeth.
The premolars reduce anteriorly and the molars reduce posteriorly. On all lower cheek teeth,
the metaconid and the metastylid are separated upwards. The labial cingulum is thick and high
above the base of the teeth, while the lingual cingulum is faintly serrated at the entrances of the
anterior and posterior valleys. The paralophid is long. The entolophid bends forwards in the
middle and bevels with the tooth row. The ectoflexid is narrow and deep, perpendicular to the
tooth row. The hypoconulid is weak. A distobuccal crest develops prominently on the labial wall
of the protoconid of p2. The third lobe of m3 is small and low.

V 15163 ; maxillary of an old individual. The palate is wide and flat, strongly reduced and
arched anteriorly. The posterior margin of the palate is U-shaped and situated at the level be-
tween P4 and M1. The palatine surface is smooth and presents the palatine groove along its lat-
eral part at the level of M1 and M2. The median palatine suture is distinct, without a sagittal
edge. The nasal surface of the palate is smooth and concave transversely, with a rough crest in
the middle which is sharply reduced backwards.

The upper cheek teeth are arranged in a gentle arc, among which, P4 is the largest. Molars
reduce posteriorly, while premolars, anteriorly. The labial cingulum is not continuous, only pre-
sents on the external wall of the paracone and the metacone. The lingual cingulum is absent. The
external wall of the ectoloph is deep W-shaped. There is no rib on the external wall of the ecto-
loph. The protoloph and metaloph slant posteriorly and connect to the ectoloph without secondary
structures. All the teeth are brachyodont and lack cement. DPI is strong and its two roots are
fused. The parastyle of P2 is strong and extends forward; the protocone and the hypocone are
round and nearly of the same size. The hypocone becomes smaller than the protocone and the an-
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terior constriction grooves develop in P3 and P4. The postfossette of P4 is closed. The hypostyle,
which is triangular, joins with the posterior cingulum and is separated from the hypocone on top.
M1 and M2 are similar to P3 and P4. The mesostyle becomes weaker and sharper than the para-
style. The protocone appears prominently larger than the hypocone, and both of them are oval.
The postfossetie is open. The protoconule and the crochet are absent.

SZ 0601 possesses the most characters of V 15163, and its teeth are larger and more ro-

bust. Two small tubercles are present replacing the protoloph in P2. The postfossette is closed
in P2-P4.

2 Comparison and discussion

Schlosser (1903) originally placed fossils of the large-sized anchithere found from the Late
Miocene of northern China into Anchitherium. Osborn (1918) and Zdansky (1935) later put
them into Hypohippus and Anchitherium respectively. Zhai (1962, 1963 ) created the new genus
Stnohippus based on the materials found from Shanxi and Nei Mongol. However, the systematic
position of Sinohippus has been doubted due to the scarcity of its fossil remains. For instance,
Abusch-Siewert (1983) included it in the genus Anchitherium. Sondaar (1971) suggested that
Sinohippus might have evolved from Anchitherium. Forstén (1982) declared that the evidences
Zhai (1962) had listed to distinguish Sinohippus and Hypohippus were not sufficient, and the
most important difference between them was the shape and position of the preorbital fossa; she in-
dicated that Sinohippus parallels Hypohippus. Ye et al. (2005) suggested to retain Sinohippus.

Zhai (1963) regarded the special reduction of the lower incisors as an important diagnostic
character of Sinohippus based on a fragment of mandibular symphysis (V 2761), but whether
V 2761 belongs to Sinohippus is questionable. V 15164 and F:AM 60776 show the same char-
acter which is only found in Sinohippus, so, there is no doubt that Sinohippus is different from
any other Anchitheriinae forms.

Compared with Anchitherium aurelianense, the best-known species of Anchitherium, Sino-
hippus is observably larger ( Figs. 5-6). The data of the reduction of the tooth row ( premolar
and molar rows of the lower and upper cheek teeth) are also larger in Sinohippus than in A. au-
relianense (Fig. 7). We compare the fossils of Sinohippus with the plates and figures of the Eur-
asian Anchitherium, and recognize three types of the ectoloph labial wall. Therefore, the
W-shaped labial wall of ectoloph cannot be used to differentiate between Sinohippus and An-
chitherium in the generic level. But the parastyle of A. aurelianense is often folded, which is
different from Sinohippus. The weak-to-absent lingual cingulum is also a difference between Si-
nohippus and A. aurelianense ( A matter worthy of note, prominent tubercles appear on the lin-
gual side of V 2763 | which is a primitive character that often exists in Anchitherium). In addi-
tion, the protoloph and the metaloph of Sinohippus slant posteriorly and connect to the ectoloph
without secondary structures; the ectoflexid is deep and narrow, perpendicular to the tooth row;
the paralophid is long; the DP1 has its two roots closely fused; two tubercles are present repla-
cing the protoloph in P2 ; a distobuccal crest develops on the labial wall of the protoconid of p2;
the third lobe of m3 is weak. All the characters above differs Sinohippus from A. aurelianense.

The North American genera Hypohippus and Megahippus have teeth equal in size to, or ex-
ceeding, those of Sinohippus ( McGrew, 1938; Mawhy, 1968; MacFadden, 1998; Salesa et
al., 2004). The lower incisors of Hypohippus also decrease markedly, but the reduction is wea-
ker than in Sinohippus. Besides, the mandibular symphysis is longer in Sinohippus than in Hy-
pohippus. The labial cingulum of Hypohippus is relatively low. The ectoflexid of Hypohippus
bevels with the tooth row and the entolophid does not bend forwards. DP1 of Hypohippus is
small and one-rooted. The distobuccal crest is absent in Hypohippus. The third lobe of m3 is
larger in Hypohippus than in Sinohippus. The preorbital fossa of Sinohippus is wide, and only
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the posterior boundary is distinct and close to the orbit; the infraorbital foramen is small and si-
tuated in the inferoanterior part of the preorbital fossa. While in Hypohippus, the preorbital fos-
sa is small and well defined, having a long distance to the orbit, and the infraorbital foramen is
situated out of the preorbital fossa. Megahippus is even larger, and its mandibular symphysis is
evidently different from Sinohippus. The lower incisors of Megahippus are arranged in a narrow
arc and only slightly reduced, and the symphysis looks especially short. The ectoflexid and the
entolophid of Megahippus are similar to those of Hypohippus and different from Sinohippus. The
third lobe of m3 is also larger in Megahippus than in Sinohippus. Besides, dpl is absent in Mega-
hippus.

Zhai (1963) placed all the materials found from the Late Miocene “Hipparion Red Clay”
of northern China into Sinohippus zitteli due to the scarcity of the fossil remains. We restudied
these materials and identified two Sinohippus species: Sinohippus zitteli (V 2639, V 2641 and
F.AM 60776 ) and Sinohippus robustus sp. nov. (V 15163, V 15164, SZ 0601, V 2640,
V 2760, V 2761, V 2762, V 2763, RV 35010 and F.AM 60775).

Sinohippus robustus is larger than Sinohippus zitteli, and its teeth appear more robust. The
protocone and the hypocone of the former are expanded, and the anterior constriction grooves
develop ; the crochet is absent; the distobuccal crest is prominent on p2; the third lobe of m3 is
larger than that of S. zitteli.

The diagnosis of Sinohippus zitteli i1s revised as: a large-sized anchithere; the mandibular
symphysis is broad; the labial cingulum is weak, and the lingual cingulum is absent; the cro-
chet of M3 is developed and the distobuccal crest of p2 is weak; the third lobe of m3 is weak.

Ye et al. (2005) stressed that Sinohippus and Anchitherium from the different strata of
China share some characters, including the relatively broad lower cheek teeth, the sharp labial
lobes of the lower cheek teeth, and the marked reduction of ml-m3. They suggested that the
Chinese anchithere might represent a peculiar lineage. However, we find that only in the A.
gobiense fossils from Xinjiang, the labial lobes of the lower cheek teeth are especially sharp.
The width-length proportions of the Chinese anchitheres are also within the range of the Euro-
pean Anchitherium. Though the reduction of the tooth row of the most Chinese fossils is equal to
or larger than the European Anchitherium , the reduction of A. gobiense from Tunggur is small and
fits inside the range of variation of Anchitherium. Otherwise, fossils of large-sized anchitheres
have been found in Spain, which resemble S. zitteli in dental size and the reduction of the upper
tooth row. Therefore, we think the evidences that Ye et al. (2005) enumerated are not suffi-
cient. Whether the Chinese anchithere represent a peculiar lineage or not is still a question.

The fossils of Sinohippus were found from the “Hipparion Red Clay Bed” of northern China.
The sympatry of the low-crowned anchithere with the high-crowned Hipparion indicates that a small
quantity of shrub should be distributed during the Late Miocene in northern China. The analytical
results of the carbon isotopes of tooth enamel of the Chinese Hipparion fauna also support this view-
point: the habitats in northern China were steppes dominated by C; grasses instead of savannas do-
minated by C, plants during the Late Miocene { Wang and Deng, 2005; Hou et al., 2000).

References

Abusch-Siewert S, 1983. Gebissmorphologische Untersuchungen an eurasiatischen Anchitherien ( Equidae, Mammalia) unter be-
sonderer Beriicksichtigung der Fundstelle Sandelzhausen. Cour Forsch-Inst Senckenberg, 62 1-361

Alberdi M T, Ginsburg L, Ronriguez J, 2004. Anchitherium aurelianense ( Mammalia, Equidae) ( Cuvier, 1925) dans
1’ Orléanien (Miocene) de France. Geodiversitas, 26(1); 115-155

Borissiak A A, 1938. Ob ostatkah anhiteria iz sredne-miozenovih otlozenii severnovo Kavkaza. Izv Akad Nauk SSSR, Ser Biol, 1.
207-218 (in Russian)



3M BRIEF ACHRMASEE AN e Den 231

Chow M C (JEB4H), Hu C K (¥ FR), 1956. The occurrence of Anchitherium aurelianense at Fangshan, Nanking. Acta
Palaeont Sin (2924 ), 4(4): 525-533 (in Chinese with English summary)

Colbert E H, 1939. A new anchitheriine horse from the Tung Gur Formation of Mongolia. Am Mus Novit, (1019) . 1-9

Forstén A, 1982. The taxonomic status of the Miocene horse genus Sinohippus. Palaeontology, 25(3): 673-679

Forstén A, 1991. Size trends in Holarctic Anchitherines ( Mammalia, Equidae). J Paleont, 65(1); 147-159

Hou S K (##£#5&), Deng T (X#§), Wang Y (FE#%), 2006. Stable carbon isotopic evidence of tooth enamel for the Late Neo-
gene habitats of the Hipparion fauna in China. In: Dong W ed. Proceedings of the Tenth Annual Meeting of the Chinese So-
ciety of Vertebrate Paleontology. Beijing: China Ocean Press. 85-94 (in Chinese with English summary)

Kowalevsky V, 1873. Sur L’ Anchitherium aurelianense Cuv. et sur L’ Historie paléontologique des chevaux. Mém Acad Imperiale
Sei St Petersburg, Ser 7, 20(5): 1-73

MacFadden B, 1998. Equidae. In; Janis C M, Scott K M, Jacobs L L eds. Evolution of Tertiary Mammals of North America.
Cambridge: Cambridge University Press. 537-559

Mawby | E, 1968. Megahippus and Hypohippus ( Perissodactyla, Mammalia) from the Esmeralda Formation of Nevada. Paleo-
Bios, 7: 1-13

McGrew P O, 1938. The Burge Fauna, a Lower Pliocene mammalian assemblage {from Nebraska. Univ Calif Publ Bull Dept Geol
Sci, 24 309-328

Osborn H, 1918. Equidae of the Oligocene, Miocene and Pliocene of North America. Mem Am Mus Nat Hist, New Ser, 2(1): 1-217

Qiu Z D (K455, , 1979. Some mammalian fossils from the Pliocene of Nei Mongol and Gansu (Kansu). Vert PalAsiat (
HHES IR ) , 17(3) : 225-235 (in Chinese with English abstract)

Qiu Z D, 1988. Neogene micromammals of China. In: Chen E K Y ed. The Palaeoenvironment of East Asia from the Mid-Ter-
tiary Volume 1I. Hong Kong: Centre of Asia Studies, University of Hong Kong. 834-848

Romer A, 1926. A Lower Miocene horse, Anchitherium agatense ( Osborn). Am J Sci, Ser 5, 12(70) : 325-335

Salesa M J, Sanchez I M, Morales J, 2004. Presence of the Asian horse Sinohippus in the Miocene of Europe. Acta Palacont
Pol, 49(2) . 189-196

Sanchez I M, Salesa M J, Morales J, 1998. Revisién systemdtica del género Anchitherium Meyer, 1834 ( Equidae ; Perissodac-
tyla) en Espafia. Estud Geol, 55(1-2): 1-37

Schlosser M, 1903. Die fossilen Sdugetiere Chinas nebst einer Odontographie der recenten Antolopen. Abh Bayer Akad Wiss,
22(1): 1-221

Schlosser M, 1924. Tertiary vertebrates from Mongolia. Paleont Sin, Ser C, 1(1): 1-119

Sondaar P Y, 1971. An Anchitherium from the Vallesian of Soblay ( Ain, France). Mém BRGM V Congr Néog Médit, 1(78) :
247-253

Wang Y, Deng T, 2005. A 25-Ma record of paleodiet and environmental change from carbon and oxygen isotopes in mamma-
lian tooth enamel and paleosols from the NE margin of the Tibetan Plateau. Earth Planet Sci Lett, 236 322-338

Yan D F ([&#E% ), 1979. Einige der fossilen mioziinen Siugetiere der Kreis von Fangxian in der Provinz Hupei. Vert PalAsiat
(ABHESI AR ) , 17(3) : 189-199 (in Chinese with German summary )

Ye J (M), 1989. Middle Miocene artiodactyls from the northem Junggar Basin. Vert PalAsiat ( iy B HEZI R ), 27
(1) :37-52 (in Chinese with English summary)

Ye J (), Wu W Y (R3CH), Meng ] (Fil#), 2005. Anchitherium from the Middle Miocene Halamagai Formation of northem
Junggar Basin, Xinjiang. Vert PalAsiat (W& H#ESII24R) , 43(2) : 100-109 (in Chinese with English summary)

Zdansky O, 1935. Equus und andere Perissodactyla. Paleont Sin, Ser C, 6(5): 17-20

Zhai R J (BAZ), 1962. On the generic character of “ Hypohippus zitteli” . Vert PalAsiat ( r 8 HE244k) , 6(1) : 48—
55 (in Chinese with English summary)

Zhai R J (BAZ), 1963. Additional note on Sinohippus zitteli. Vert PalAsiat (W HHESIY ), 7(2): 168-172 (in
Chinese with English summary)



