RN RN S

ek E MY VERTEBRATA PALASIATICA 1962 4 3 K

2 I B 3L T B9 B A1

EE|
2 A XK
ChERER IS 5E N BT R

FERR KBl Hh e ¥ 1 & R LR BB 20T, —ARAR A 2 AL SEE A
H— K8 X— B RIE . Anchitherium XA LB RABLNR, KL
SERRAC RS K I 3 DA 9 BB s, BRI R Anchitherium AAREE/IN, MR IR
AR B R LA AR FE L Kb, W R T A S, T AR R Wk
B S e Sk i — BB R R4, MBI B A RS RIEh i 2 3, 1B
R R BRI B S, M B A CLAR S A1, MATER A, B BB
RHRA AUE—H I, M, EEH e L BUE (A B E K IE (Hypokippus) IEIS
(Megakippus) FilR, 555 B A BB K,

e E, (U B b FHIE R B i 2B A,  ThE LR R A &
BIERMIBR, 2T E B2z BB 0 a0 MR, R MK 22 BURS 055 3R, 48]

BRI ERT LG ——RE (Hypohippus) WIZER, T RA XL IHEBEAMAHNZL
MR E R RRAE .

RS ERBE R AN EEE L EWF R FE (M. Schlosser), fthfE 1903
AERRAE T —HEHEHE I PT RE O B (U 78 _ERTIRRaTe Akt , JEN. dnchitherium J&WI— 18 F
———A. ziteeli Schlosser, X—fthA (T LEE BAY I ) 1 7H — L fiE D5 i, 40t iR
K, SAERSEERE V 7T %, AULSEM Hypohippus JRBVE—LRpRAES, WX Lb—
B Ph,—l A5, s (H. Osborn, 1918) BREEX—NFhXNB] Hypokippus
BN, FOhEPFEFAERARNR—8R, BRI NPE B Ml S BN
JEZERIRP R Rt A, AF P A ANMFEBE X —HHL, M BAE 1924 L0545 470
TR DL B2 E BRI, 5 lAbE R ERB BRI TH A E
ER H. zitteli, A5, BEHNAX —F RFAE A Y EMEEGE A Rk M=, WA
(0. Zdansky) FRE X HhERIHIREE, MWIE 1935 MM T —IRIE (P IRAESL R BLATX
— R PIE MR 12, X —iR A, IBRPIE R, 55 P2t pasti s B
BB A B M I FE S R UG WA, SRVESE—2B . A X — S MAbR AR Lad
T SRR IMET Anchitherium T AL %M Hypohippus,  Fiki4% (Colbert, 1939) FERF
ZeF E TEMHDR G R _ BB AR BB AR, T E i a X — R S e a
A4 B G e B 4 S RSB , T 5 s B 455 A TR B L8 L b X4 I PR SR 0 HL 2244, AT DAEY

X E N, R ATLE— P E A B0 b S KA T R
A X e A AR HE HE — e T rh B R R B S e A B R A RIS KR RE A9 B B
AR, o E_LHEA LS ATE AR R T0 350 Hypokippus, WR AT BRUHHL
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BRI Anchitherium, TEAZLRRPIRIRT - NIE S Sinokippus FfCF,
T E IR IR AL A AR, R E NG M S-S R R MM E R,

(W RIS S
¥} Equidae Gray

I¢F} Anchitheriinae Oshorn

J& Sinohippus gen. nov.
Anchitherium (zitteli); Schlosser, 1903, 76—78 T, 11T, & 6,8—12,14,
Hypohippus (zitteli); Osborn, 1918, B 35,H 3,
Hypohippus (zitteli); Schlosser, 1924, 68 H,ER V, & 10,
¥1E: BB BT Sinokippus zitteli WI4H{F,
RS (RAE N Sinokippus zitteli, RELTHEILE NFEEH, RT3
JL;F}H‘_HTO

BRFh Sinohippus zitteli (Schlosser)

Anchitherium zitteli Schlosser; Schlosser, 1903, 76—78 E,EMK 111, & 6,8—12,14,
Hypohippus zitteli (Sch]osser); Osborn, 1918, EE 35,8 3,
Hypohippus zittell (Schlosser); Schlosser, 1924, 68 B, [ERK V, & 10,

FROEY . KRBT, (TR, o irh SR R 0, RITE w1 16 %0 s B 1 BiT
AN ETATFEEPXMBERIEFFEE; T P Py 7l Py BIATEEE R EEHEN
Wekido FIUT 5 200 R s RiT ) G Wi /0, OOEE 2 A s FRAR & an sk FI R0 )5 B3R
BT P WA EFE, WA g, TR AR E BASK, ERWARIR KT
N, BOASER T RTE AR m K, &0 B BENREL AR, L8R ERTE R LR
PIE, S AR IR A K fl b7, =& B B Hum 5 R EL, UL S AR G S B 4T
S ERURTHE S B A M ARIR R 3k, BE T M SR RSB B V 2T, SR M AR R 55

HHE: ()RR R T AR AR R R LU T (R B BT AR 4280 15 A 9K 3 64
Ak, b @M R—, B8 7 AL, TIEW 7 A (V. 2639), fEATI=EEBAA
o, RS A — R R,

(D EFMES Y 55 ANEPEFTIHEREER Lk, LEEEA P—M UG =4
(V. 2640), #rA_F#E#:A “BX57—L. 58b, China 19357 Sep e, ARSI KB, ™
BT, BRI ABTREE R4, BRIBHATEE B B AT 5 s A, RS T 8B4
BRI S B AL, '

() E RS i AP BIACEAE  R A A TR Py Rl M A
K (V. 2641), BFRARL B LPEEREE , BRA BT RS M AL €2 ks - O M B 3 , BT BB 427
K, BEESAERE SR E R, BHH AT TN UTENKLERE Sinotherium simplum
Chow, Ictitherium, Chilotherium, Hipparion, Samotherium =B E LA,
ik V. 2639 SErE—@IEMN—M, A LR 5 A (DP FI P—M?), £ LS
W 24 (M7, M%), ZETHR T 3 M (Py, My T M5) 4 TR 4 4% (P—Py I M) (BT 1 R

1) gRfe TR DIRIGREUMAMIEN, WM B 4 R AR D) B A 30 it B
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BRI, B 1—7), BrAFRAER: P BURTERB R — A4k, R RAET . WHEASE %
JE GREE , M3 BEEREE, M3 RIS B B

LHAIR TS, DP? RK, IR ATH IR = AICRARIZE . BE SR, S
BT, oA AR R S B I
EEFE, SELEAFRAENEEE
170 X—-bRAH X Lotk 500 S
Wb DP? fRAESR . PRI MY ERTAE R
oy BRI R A, B M A e R BN
s MR RIGER/NT o BFRX 4 DER
R AR R K, S KT A i,
SRS BERT R IR TV T, RiFHR
Tt SRR B3, e M AR, RR
Wi, SF LAA B AAE S mAg N bk
SRR R EERTRISE R R, BRI
BPE, 5AFMRELTRR T, M K

[ 1 Sinohippus zitteli (Schlosser) (V. 2639)

HARIEEE R, iT= %%, ik nobinpus sl (ebosser)
A RERT, R ERE, EEmOE A, & F: HTHEE P—Pa, FK,
FE R AR B TR L
1 LEKRYEFIE (Length and width of upper cheek teeth)
‘ DPe ps M M2 M3
## % (Length of ectoloph) 28.6 26.5 26.5 24.7 21.2
WIFI4LE (Width at parastyle) 20.7 — 29.6 29.1 24.2
HEFAE (Width at mesostyle) 23.8 29.0 27.3 25.9 19.5
JAMISSAEE (Width at metastyle) - 23.0 21.2 20.0 14.5

TR S E P BB KE, o1 Py METERIHHE, T T aTF AT 88 e
JE BRI E MBI R, M, RBEET, M, DR AT N, M, BB/, (H#FE P2, P
FiI M, b, B3 )5 B A B4, FERT R RUB I EL R BT 5 48 Py fl My b, B3 2 AT i
TS EASE R, M, B iSRRI T w8 BB, 8 =M GREE— M fagbe 4
LEIVPFRAT AT I LEMRA EE TRk, THEAMIERTFRE 2,

F2 TIEEREMEE (Length and width of lower cheek teeth)

} Ps_) P3 ’ 1’4 ‘ Mn ' M3
% (Length) 22.0 24.9 27.5 - 22.7 23.0
B4 EE (Width of anterior lobe) 10.8 15.5 19.5 14.8 13.5
Efﬁ%ﬁﬁ (Width of posterior lobe) 16.0 18.5 21.2 14.5 12.1

V. 2640 ShRd—AF Rk, bE P-M (BRI, B 8), P° BISAFEIRTHK
BERT — 5, SIBTIE R RSE R, AT 5 RTRATR—BC, R B — 2, X g
BUERTIBER, B 5 AR Bob IS B 0 K3k, B G, V 2 TRRISLEE st s ST 3 5 4
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BHOER2ES, B, FREEEA P ERET %R,

V. 2641 BfpA——D>P & M* & — (BRI, & 9, 92, 10), P, FEahid, I FET
JBERETRMREIR RS TSR, KB K A, M HWRK/RBKREIL S5 P %
Erp 5 12 BRI ERBEL . BRI RESE 5 FEE:, A T sl s BEE
H,

EEFnEER: (—) BT R IR AR B BUPRA L 2 47 L B AR h AT (R H BN R 4k
—, EHEEREEAN L AREZSEATF R ; B ERTRRE bk —
e, 3 3RMET X A EAREE, M2 M EETh MO AL A T B SRTMT S Rb e B B Rt
AR B IERIbR A 5B 88 F 75, TESEHETRUbRAS bk 89 1 80.5, ¥ KIAIH M —
BhRA (V. 2640 T 2641) MLz 57 F MR IHRIEE WA/, ABFNE B M e Rl25 64
BB R, BRI AR — L, BRI AR A st — 545, Fgr P %8
# Wy, SR SRR — B, ZE RR A, M B AUETR B RROCR ), A b W] DU E MR (6
—

Sinokippus zitteli (Schlosser),

Fz3 REBAEE M 1 M BlRisRR

i+ A M2 Fe i S (Mesostyle) AR5 X 100 M3 Zedt [fi5e (Mesostyle) £hE] x 100
M3 R ML (Parastyle) £ E M3 ZERT AR (Parastyle) 4hE
Anchitherium aurelianense — 96
HOBRR
A. aurelianense —_ Y. 9%
[CNER 3 &5 875
A. aurelianense 90.5 —
(O (Willberg) )
A. aurelianense - .
. 2.
KR R %23 5
A. agatense 0 76.3
EE 9 76.3
A. praestens 7 3
EA 97.7 95.
Hypohippus equinus
ey 96 95
H. osborni 9
Jh 96.4 89
Sinohippus zittel: 88 75
wEFFE hEILN
S. zittelt
89 80.5
ey, (R8I Ee

? BRI T W ENE TR, SRR AP RN,

BTELIEE], Ui PR & Rl sd — e (U R AR S B AL+ N R B X — B e A
BISHAEMARE BB, K SR V. 2639 BARA K IMIHIK 4, BOT_ b —BC, MBATHR
7 L) DP? 58 MRIARAAE KNSR _E5E2—FE, FUE i DP® fl DP* BAG R /-h— ik,
HihAHBBELKRZEN, FHik, RIS, EMABEIRE] Sinokippus zitteli XAFHA,

M bikse, N R4 P AR 1024 4R —E N B BB FRTEH, BAEhE
EERRBAERBR AR EME, R TXRNENEERR, P EOREET
< "EBY Sinohippus zireeli WML, K, P E LR R BRI EERMTZ S RaEAa
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Sinokippus zitreli — P Fh,

(DT E B —r X —fERE A BIMR, EEMEARRERAM
W, MERMTXBAETREFRZ A, IENRTEINE, pEX-—MRES A aREREN
R RE A . FETAE 1 2 ORI 3 5 T s B A . S RS —EE B4R A SE PN
Hypohippus B A&, SUERERE EXEBGTAR BRI AFHERN (BFE3 )o
K — I, AR, W BB A B IR E BB TR S E AR X B hidizE5R41, b 35
A _FIER(ERERMIERFA S E, FRSAFEELMRFSE, URERET
JEENRESIRE FhiE A EEDFNARR,  Hik, B UG b E X — RS
WA RICIER Hypokippus BRI A, FHENFRETHIGHE M FHAFES M R EA—1

%e

Sinokippus,

i, TP E K PR BB BATEALSER Hypokippus BN,  PIEZEA
A EAX PR RN EE KRR, SR BPERM, BUE, TR SCREN, hE
R Sinokippus zitteli 7 RAFSEINET Hypokippus BT R— 1K R, HMRLEN
L SETRE T KM,

LB, T Sinokippus BT AEENZ— B E Anchitheriumo JaE A
BT RE N S A, B HE , AR BT B R AIRK L B dnchitherium J&
HIACATER BRI B 4. aurelianense X— it TR RAIFIA,, FHAanfl /B4 (Konigswald, G.
H. R. Von 1931) FEit IRk PNHERREE (WiBberg) _EXT#tH— 1 _EFW (MY (JLA3CEIK
I, A1) —— o RGP EK Sinokippus LISk, FEANBRILKEE B2 2 i — &g (X
*, “‘I‘kﬁqg}\j‘j,rz%%ﬁﬁ@ﬂ? Stnohippus, T FNGRINILTN GG A, aurelianense FRFIE
oo FIKINPBT A Anchitherium LA, Sinokippus WIFE AL IRIEHE, BRAEH A
TR — RS, Sinokippus EFEFLHITEAEIER, AN HBEK; WAKKIH
He s BT B rp M SRR B2 555, b PR SQRE B0 S BE ERER A SEAETE . AT [AIRE 4 BT AR 2 |
st ASAE A BIFh BB Sinokippus FNZEVNET Anchitherium; BIRIEH A —LEThb HEA
= EEVKRRI B , (BRI RN Sinokippus A—FE CREMEE WBAIIEKR) , Hith
AFE AR R B3 F2 B S 2 A R I R R T EMo

()RR E , BB, T Sinokippus MBI A ZRER 3¢ _Lep
BESBE IR Anchitherium WIRRA, JEE RPN Bt — LEasIED7 H W Fll Sino_
hippus R AR fﬂ*ﬂ%@%ﬁ?ﬂﬁ%ﬁ#—‘%ﬁﬁi*ﬁ*?@(d”ﬂ/ﬂ A. aurelianense; I
= IO TIERARS R, FI R AT R B RZE /b AHSX EEAFAE AR Sinokippus
NEHHEAEE, EREFERSUN PR RRAELESE, J7 LR a8
/b TRIETHAERT A B A BB R o

7 i

Pk R et i T R B BT R R R IR A M, SRR R MR
Ferp B BT R LR R A M R 425 ERORTRE, T BURAE I TADLA

1. HRATFEFEP B L6 A R B RBLIS 2 (e BE AT VA B Sinokippus sisseli (Schlos-
ser) XA
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2. R E BT RS A Mk B RS I A — R, BRIRIER B R,
{BFE 38 15 [ RE R O 1R R BE B[R, ¢ 8 RIS 05 (7 (B3 MGk , X b B BTt e 2B
B Sinokippus MABHHE, X—4HER X 3T HMZHE A,

3.0 E EHAHBIRIRE Sinokippus zitreli T RIFESEME Hypokippus BT F—1~
X R, R 2 AL ST R,

X LR R BRAPIX vh B _ S RS R R T R BT, X L R
ST ERRAE RE L R0 R BRI ZE R Rk, Y& MIE R RO TH T /EH
B B RN BB Ok X 5 3L EE IS B R BH BT, UG I e MR I R R R 5, I IR 5 Ay
ek, EEREEUREITERHTHFER 2R G FHEI Y 56 ANEHEIES
SEAF HEB T ZE 0 MM 3R B HABEE,

U, SR 1956 BRIl RS E . HAYSENR, 4 (4), 525533,
I'pomoea Bepa 1952 Hosue Haxoakm auxurepus B Momrosmm. Tp. [TMH AH. XLI, 8798,
Colbert, E. H. 1939 A New. Anchitherine Horse from the Tung Gur Formation of Mongolia. Amer. Mus.
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Koenigswald, B. 1931 Die Bedeutung der Equiden fur dic Altersstellung des rheinhessischen Dinothe-
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ON THE GENERIC CHARACTER OF “HYPOHIPPUS ZITTELI"

Zual ReN-JIE

(Institute of Vertebrate Palacontology and Palaeoanthropology, Academia Sinica)

(Summary)

Early in 1903 Schlosser described a new species of anchitherine horse based on
several isolated teeth collected probably from “Hipparion Red Clay” of Shansi, under the
name Anchitherium gitteli. Later some paleontologists {(as Osborn, 1918) expressed the
view that this species has closer affinities with Hypohippus and had it referred to that
genus. This point of view, however, was not accepted by many authors. Nevertheless,
Schlosser accepted the view and referred afterwards a broken tooth from Olan Chorea
Pliocene of Inner Mongolia to this same genus .and species (1924). Zdansky in 1935
described a palate of a juvenile individual of anchithere from . Hipparion Red Clay of
Shansi without generic reference. His specimen, in our view, beiongs to the same species.



54 R KA AN~ 6 %

In the present paper some new materials of this species are described. A review
of the known specimens indicates that this form is generically distinct from Anchitherivum
and Hypokippus, and deserves a new name——Sinohippus. A description of these fossils
are summarized as follows:

Genus Sinohippus gen. nov.

Genotype: Sinohippus zitteli (Schlosser).

Diagnosis: As for the genotypic species. -

Horizon and Distribution:” “Hipparion Red Clay Bed” of North China (Shansi
and Inner Mongolia).

Sinohippus zitteli (Schlosser)

Anchitherium zitteli Schlosser; Schlosser, 1903, pp. 68—78, Pl III, figs. 6, 8—12, 14,
Hypohippus zitteli (Schlosser); Osborn, 1918, Pl 35, fig. 3.
Hypohippus zitteli (Schlosser); Schlosser, 1924, p. 68, PI, V, fig. 10.

Diagnosisy: A large anchithere with big and robust teeth, especially the immediate
<cheek teeth. Molars progressively reduced in size from front to back; posterior moiety
of each upper molar much reduced; premolats, on the contrary, with the anterior moiety
more reduced; and in lower premolars, the anterior moiety reduced more pronouncedly
than that of the posterior. All premolars and molars, especially the deciduous ones,
slightly elongated. Metaloph connected to ectoloph, but without forming a right-angle
bend near the point of connection. Parastyle and metastyle tend to be more developed,
so as to form a broad V-shaped valley between the styles.

Material: IVPP Cat. No. V2639——7 lower and 7 upper isolated check teeth and
a incisor, measurements see tables 1 and 2 in Chinese text; V2640——a fragment of upper
jaw with P3—M!; V2641—a P, and a M

Of these specimens the last two are of unknown derivation, the former (V2639) was
discovered in association with remains of Hipparion and other Pentian mammals from
“Hipparion Red Clays” at Yang-lu-he in Paote district, Shansi, same as the anchitherine
upper jaw described by Zdansky.

Description: V2639——Of the upper cheek teeth, DP2, the longest, has a contour
identified with that in Zdansky’s. The anterior moiety tapers forward remarkably, pro-
toloph and metaloph slant posteriorly in such a way that they are nearly parallel to the
posterior ridge of the ectoloph. P3 not preserved; P* and M! are the largest of cheek
teeth series; M2 smaller and with posterior moiety reduced distinctly. M3 much smaller
and more reduced at the rear. All the molars and premolars appear to be of usual
anchitherine pattern in dental construction. But our specimens show some characteristics
different from those in the other related forms in being of large size and in the compara-
tively longitudinal elongation of the teeth. The mode of the connection of the metaloph
with the ectoloph is also different, in our specimen the metaloph is connected to the
ectoloph by a simple straight ridge and does not run forward first and then turn with a

1) Based on the materials described and illustratcd by Schlosser and Zdansky and on those at the
«isposal of the present author.
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rather sharp angle buccally to come into contact with the ectoloph as in Hypohippus.
The parastyle and mesostyle seem to be more developed and the ectoloph between the
two styles form a broad V-shaped concavity. The metastyle, on the contraty, is very
weak.

As in the upper teeth, P, is also the largest one of the series. From P; forward the
crown of the premolars reduces rapidly and at the same time the anterior moiety of the
teeth is more reduced. M, is not preserved. M, appears disproportionately small. My is
also very small, with the talonid either reduced, entirely disappeared as one of the speci-
mens, or merely indicated by a small cusplike tubercle. ‘

V2640—7Upper jaw fragment with P3—ML This spccimen seems to be slightly
advanced than that of the above described. Its teeth are larger, robuster and the para-
style and the mesostyle are more developed. The V-shaped concavity of ectoloph also
becomes more evident. The ribs on the external wall have entirely disappeared. Cingula
are developed anteriotly and posteriorly, and absent on the lingual side where a small
tubercle is present at the entrance of the medi-valley.

V2641—A P, and a M, The former is rather large, high crowned, and nearly
rectangular in outline. The latter is essentially identified with the corresponding tceth
described by Schlosser in size and structure.

From the forgoing description it appears clear that the materials described are iden-
tified with that of the Schlosser’s specimens, though the latter are slightly larger in size
and have the hind molats more reduced, but these differences are probably individual
variations. As mentioned, we also considered that the specimen described by Zdansky
though slightly small belongs to the same species. It has a DP?2 identified with the cor-
responding tooth of V2639 and they occur in the same bed of the same district. Al
the related specimens so far known from China belong to a single species——Sinohippus
zitteli.

From the morphological characters described above we may separate the Asiatic
Pliocene form, i.e. Sinokippus, from both Hypokippus and typical Awnchitherium., especially
when its stratigraphical and geographical distribution are taken into consideration.

An Buropean Pliocene Anchitherium described by Konigswald (1931) appears to be
more closely relative to Sinohippus than to the typical Anchitherium aurelianense.
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Ancnitherium
aurelianense  sp.
Ob. Molar, Dino-
theriensand, WiB-

berg (}/,)

1—7. Sinehippus ziizeli (Schlosser) V. 2639. 1. Iy 2. DP? 3. P4-M3; 4. Po-Py; 5. Mgy 6. My; 7. Ms.
8. Sinohippus zitteli (Schlosser) V. 2640. /& _FfH K P3-M*L.
9, 9a, 10. Sinohippus zitieli (Schlosser) V. 2641. 9. 9a. Py 10. M3,
L1. Anchitherium aurelianense B E FLIEFEME M2
I A%, B A ER .



