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Equidae Gray, 1821
Anchitheriinae Leidy, 1869
Anchitherium Meyer , 1834
Anchitherium gobiense Colbert, 1939

(14 1
(82503 ) (M1/2) v 8615 :
(M1/2) Vv 14289 (p3/4) ,V 14292 ;. M3,V 14290
: , p2 p3 m3,V 14291 op2,
V 14327; m3,V 14328; V 14293
3 M3 (M1 2) Y,
8615 (MY 2) , : S
V 14290 M3, , ;
;o M1/2 , ,
(1
\V 14291
p3 43 mm; , m3 , 66 mm
( 3)

W , V14291 P2 p3 p3 p4

1 (V 14292)
Fg. 1 Upper nolarsof Anchitherium gobiense, in ocdusa view Fg. 2 Right p3/4 o Anchitherium
A. Lt MY/ 2,V 8615; B. Let M3, V 14290 gobiense, V 14292, in occlus view
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, V 14327 p2, :
V 14291 p2 ; , ;
, V 14292 (P38 p4) ,
14291 ; , ,
( 2
.,V 14201 , m 3 ,ml m ml 2
) W ; ;
, 3 m3 (V 14328) , , ,
V 14291 m3

3 p2 p3 m3,V 14291
Fg. 3 Anchitherium gobiense, right lower jaw with p3 m3, and dveolusdof p2, V 14291
A. occlus view; B. labid view
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1
Table1 Dental measurements (mm)
V 14291 (rigt V14327 (p2) 'V 14292 (p3/4) V 14328 (m3) V 8615 V 14290 (M3)
lower jaw) (frag. M1/ 2)
L xAw; R L xAw; Rv L xAw; R L x Aw; R LxW L xw
p2 19.5x10.0;
12.2
p3 20.0%14.4; 20.2x14.2;
16.0 14.8
p4 20.0%15.2;
16.5
ml 20.5%15.5;
14.5
m2 19.6 x15.0;
12.3
m3 24.0%12.2; 23.6%12.3;
10.4 10.5
MY/ 2 20.3x ?
M3 17.3x22.2
L. lengh ; W. width ; Aw. trigonid wicth ; Pw. talonid wicth
,V 14293 ,
, 44 mm,
( - ) 34.4mm, ( ) 32
mm; ,
4
( 4) 4 V 14293
Fg. 4 Right agragdus o Anchitherium gobiense,
,  Abusch
V 14293
Senert (1983) A. anterior view; B. pogterior view
(Anchitherinae)
Anchitherium 3 (clades) : A.
aurdianense A. equerrae  A. Zttdi A. aurdianense 3
A. aurdianense aurdianense MN3 :A. aurdianense ste nhemense
MN7, MN9; A. aurdianense hippoides MNG6 , MN10 A.
aurelianense gobiense A. Zttdi (Abusch-Sewert , 1983, p. 323)

A. gobiense Anchitherium aurdianense ,  Anchitherium aurdianense
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4 Sanchez et a. (1998) (Iberian)

3 Anchitherium ,
A. equerrae A. zttdi; Abusch- Sewert A.

aurdianense
Abusch- Sewert A. aurdianense 4 ,

Anchitherium gobiense Golbert , 1939

; v o, ,
Anchitherium gobiense , A. a. aurdianense A. a. stenheémense
A. a. hippoides , )
Anchitherium gobiense , A. a. hippoides (Qleg
and Geraads, 2003: A. 1, 4) Anchitherium gobiense
Qolbert , 1939
Anchitherium
gobiense (Colbert , 1939) Anchitherium aurdianense ( ,1956) |,
Anchitherium aurdianense ( ,1979)

Sinohippus zttei (Schlosser , 1903,
1924 ; Zdansky , 1935; Zhai , 1962, 1963) ,

Sinohippus ztteli Schlosser (1903)
( ) : Anchitherium
—A. zttdi Shlosser \Y,
, Hypohi ppus , ,Odorn 1918
Hypohi ppus ,
Zdansky (1935)
, Anchitherium
Hypohippus ~ Megahippus (1962)
( ) Hypohi ppus
Megahi ppus Anchitherium , Sinohippus ,
tteli (1963) ,
(v 2761)
, Sinohippus Zttdi , Sinohippus Ztteli
Hypohi ppus Anchitherium ,LAbusch- Sewert (1983)
, ( Anchitherium zttdi Schlosser , 1903)
Sinohippus , Anchitherium

Sinohippus ztteli 1) ,
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Vo2 :
, p4 p3 p3 p4
Abusch- Sewert (1983) 34 ,
5% OR. 3095 (p.351)
9.7%, 36% 4.9%
: p3  p4
, Sinohippus zttei (V 2639) 12 %,
, Sinohippus zttdli p4 p3 Anchitherium
3) Sinohippus ztteli Anchitherium
Sinohippus zttei (V2761) , ,
, : (
: )
Anchitherium , ,
Anchitherium Sinohi ppus
Sinohippus zttei Sesa et a. (2004)
P2 Anchitherium sampe ayol Sinohippus
Si nohippus , )
p2 Anchitherium
sampel ayoi ) ,
Sinohi ppus
Anchitherium gobiense ~ olbert (1939)
( PL M3), ( il i3c, pl 3 pl m3),
( p2 p3), p3 m2 ( , Mclll  MclvV ,3 1
) ol bert Anchitherium aurelianense 6
1) : 12) (hypostyle) :3)
(ribs) ;4) , ;5)
( A. a. hippoides) ;6) ,
, (
,1956 :p. 529) , Qolbert (1939)
, ,A. gobiense
A. aurdianense , Qolbert (1939, fig. 2) A. godbiense
mil m3 2 mil m3 2
8.7%, 10.6 %, (V51500 10.3% Abuschr
Sewert (1983, Tdd 17, fig.1  fig.3)
(No. 10229 No. 10561) , 5%
Anchitherium gobiense

( Anchitherium gobiense —Si nohi ppus)
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, Anchitherium gobiense

Anchitherium aureianense p3 m3 (V
5150) , , P2 P3 (1979) ¢
“ , , u( ,
1979:p. 194) Anchitherium gobiense A. aurdianense

Anchitherium aurdianense )

p3 ml (V 822) (1956) Anchitherium aureianense,
A. gobiense “
A. gobiese A, aurdianense ( ,1956 :p. 529)
, A. gobiense ,
, Anchitherium
aurdianense , Anchitherium aurelianense 3 A.
gobiense : , ;

, A. aurdianense

, Anchitherium
Anchitherium ( Tleuberdina and
Forgén, 2001) ,
Potheo  Shubin (1989)
, ( ) -
” “ i (The early
higory of horse taxornomy was characterized by extreme typologicd taxoromic litting, and
“ horizonta” taxa that are partiadly defined by their gtratigrgohic occurrence) Ogorn
(1918) Mesohippus ~ Miohippus ,Sirton
(1940) 20  Mesohippus 18  Miohippus , Forgén (1970) ,
, Mesohi ppus 8 Ma
2 (Prothero and Shubin, 1989, p. 142 143) Pothero  Shubin
4 Forgtén

: " (Prothero and Shubin,
1989, p. 143) Frick ,

, 4 Mesohi ppus
( 2 ) (Prothero and Shubin, 1989, p. 172)
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Abusch- Sewert (1983) ,

1 3 1 A. equerae
, 1 A, zttdi ,
1 1 A. aurdianense Abusch- Sewert
4
, 1 Equus 4 8
(Waker , 1975)
1) Anchitherium
Si nohippus )
Anchitherium Anchitherium
Anchitherium gobiense 2)
Anchitherium ,
Anchitherium , Sinohi ppus
Anchitherium
Anchitherium ,
( ) Anchitherium Anchitherium gobiense

ANCHITHERIUM FROM THE MIDDL E MIOCENE HAL AMAGAI
FORMATION OF NORTHERN JUNGGAR BASIN, XINJIANG

YEJie! WU Wenr Yu! MENGJir?
(1 Ingtitute of Vertebrate Paleontology and Palecanthropology , Chinese Academy o Sciences Beijing 100044)
(2 American Museum o Natural History New York NY 10024)

Key words Junggar Basn, Middle Miocene, Anchitherium
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Summary

A fragmentary lower jav with nog cheek teeth collected from the lower Halamaga Fm. at the
Dingshan st lake and other ecimens from the vicinity provide additional norphology of the genus
and an opportunity to review the meteria of Anchitherium of China.

Foecimens examined include a left M1/ 2 (V 8615) from Chibaenoyi (dte 82503) and neMy
oollected gpecimens including a lét M1/2 (V 14289) and a rigt p3/4 (V 14292) from
Tieershabahe ; aldt M3 (V 14290) from Andagashi ; a fragmentary right mandible with p3  m3
and dveolusof p2 (V 14291) from Dingshan st lake; a rignt p2 (V 14327) , a rignt m3 (V
14328) and a right agragdus (V 14293) from Duwolebulgin.

The external wall of either V 8615 or V 14289 was broken. V 8615 shows diginct protooone
and hypooone and extended S shaped protoloph and metaloph. A weak protoconule i s di gingui shable
on the protoloph. The hypogyle is well-developed and joins the pogerior cingulum to surround a
triangular fosset. In contrag to a weak lingual cingulum, the anterior one is diginct. The left M3
(V 14290) is narrow pogeriorly. On the externd surface of the pogerior half of the tooth a vertica
ribispresent. Although svaller than that of V 8615, the hyposyle is gill diginct and corfines a
deep pit poderior to the metacone (Fig. 1) .

The anterior horizontal ramus of V 14291 is fla a the bottom and is shalow anteriorly ,
measuring 43 mm deep below p3 and the maximum 66 mm below m3.

The p3 and p4 are sub-equal in Sze; the tooth crown is W-sheped , with the talonid being
dightly wider than the trigonid. The lingua tip of the paraophid dightly bends pogeriorly. The
hypooonulid is devdloped. The cingula are diginct on dl ddes of the tooth except on the lingud
one; the latter isweak but visble at the area between cugs. The ilated p2 (V 14327) is eroded
and deeply worn , but well matched with the dveolus of p2 of pecimen V 14291 in sze (df. Table
1) ; it is dightly higher anteriorly than pogeriorly ; the anterior and labia cingula are diginct , the
lingual one seems absent.

The lower nolars gradually narrow pogeriorly. Although ml is dgnificantly larger than m2 ,
they are dmilar norphologicaly in having a W-shgped crown. The trigonid is wider than the
tdonid. Smilar to the prenolar , the lingua tip of the paralophid dightly bends pogeriorly. The
metaconid is gronger than the metagylid. The devdopment of cingula is dmilar to that of
premolars. The hypooonulid of lower nolar isprominent , which on m3 islooped and forms the third
lobe. The iolated m3 (V 14328) is an unworn tooth , with nearly the same dze as the m3 on the
Pecimen V 14291 (d. Table 1).

Based on szesdf teeth and pogcranid eements, Ye (1989) has asigned fragmentary meterid
o Anchitherium from the Midd e Miocene Hdamagai Formetion of Northern Junggar Basin, Xinjiang
to A. aurdianense. The better gecimens oollected from Dingshan indicate that Halamegai
gecimens sould al bdongto A. gobiense.

A. gohiense was based on ecimens from the Midde Miocene a Tunggur , Nei Mongpl (Inner
Mongplia) (Colbert , 1939) . (olbert noted that A. gobiense differsfrom A. aurdianense in severa
agpects, induding 1) larger sze and robug teeth, 2) the hypodyle on the upper nolar nore
irflated , 3) lack of vertical ribson the external surfacesof the upper cheek teeth , 4 M3 reduced ,
with the pogerior haf condderably smaller than the anterior one , 5) lower inciors more transversely
oompressed , and 6) lower inciors robug with ridges on the lingua suface. $me authors (e. g. ,
Chow and Hu, 1956) conddered these differences to be posdble intragecific variations. However ,
we redize that Chinese ecimens are different from the European gpecimens in degree of width
variation on the dertition. In Chinese ecimensit is didinctive that the prenolars widen pogeriorly
and egecialy the nolars narrow pogeriorly. In contrag , such atrend is not © obviousin European
Pecimens. In addition, relatively wider lower cheek teeth that have nore angular , or V-shaped ,
labid lobes d characterize the Chinese Anchitherium ecimens. Qven dl these features, we
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favor to retain A. gobiense.

Other specimens of Anchitherium from Fangxian, Hubei (Yan, 1979) and from Fangshan,
Nanjing (Chow and Hu, 1956) have been asdgned to A. aurdianense. However , the authors
recognized the smilarities of Fangxian gpecimens with A. gobiense in dze and norphology , which
we recorfirm again with the new materia from Xinjiang.

The lower cheek teeth of Fangshan specimen (p3  mil in the fragmentary lower jav) are
saller, lower-crowned, didinctly narrower, and the lingua end of the pardophid curved
backwards nore grongy than those from Tunggur and Xinjiang. These characters are Smilar to those
of BEuropean A. aurdianense. However , ome features of the lower cheek teeth, such as the V-
shaped labia lobe, nore developed hypooonulid , and the didinct anterior , pogerior and externa
cingua, are remnicent of A. gobiense, which are gable characters comnon in the Chinese
Anchitherium lineage. We consder Fangshan taxon the early representative of this lineage.

On the other hand , our sudy favors the proposal of Sinohippus zttdi (Zhai , 1962, 1963) over
placement of the goecies under Anchitherium (Schlosser , 1903, 1924 ; Zdansky , 1935; Abuschr
Jewert , 1983) . Sinohippus differs from Anchitherium in severd agpects: 1) The teeth are larger
and the externad surface of the ectoloph of the upper nolarsis in open V-shape. 2) The width of
prenolars decreases anteriorly and that of nolars reduces pogeriorly. The reduction of width of
cheek teeth, particularly in prenolars, is diginctive from that in European Anchitherium. 3) The
incirsdf S. Zttdi are arranged in broad arc. The il isrobug and i2 3 are reduced , with i3
being the srdled. In addition, the lower canine isd % srdl and separated from i3 by little ace.
In Anchitherium , the dze differences anong incisors are not diginct and there is a Pace between
the lower canine and i3. We consdered that S. zttei represents a late clade of anchitheriines in
Adathat condgsd large dzed individuds.
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