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2005 1 VERTEBRATA PALASATICA figs.1 3
D
1 2
(1 100044)
(2 210097)
1 2000
: Equus huanghoensis ( ) Hipparion
( Proboscidipparion) sinense 1959
1 Q915. 877 A : 1000 - 3118(2005) 01 - 0036 - 13
( ,1996; ,2002)
( ,1993; ,1996 ; ,1999) 1994
( 119°071 32°03) 2000
3 800 m ,

Mammalia L innaeus, 1758
Per issodactyla Owen, 1848
Equidae Gay, 1821
Equus L innaeus, 1758

Equus huanghoensis Chow et Liu, 1959
(12, 1

1) ( : KI120117)
:2004 - 08- 19



3 2 (IVPPV 2385 2389) ,

( ,1959)
V3,
U3 '
1 (INTZ28389) ,1 i 2
(ONTZ28639) ,1 P2 M3 (INTZ6402) ,1

1 (INTZ28389)
Fg. 1 Craniumd Equus huanghoersis (JNTZ28389)
A. ventral view ;B. dorsd view;C. It laterd view
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DPL M3 (UINTZ6403) ,1 P2 M3 (INTZ29281) ,1
P2 M3 (INTZ26297)
INTZ28389 : , (
32.6 mm, ( )66.1mMm, ( )33.1mm, ( )65.3mm
, , ( )
) 15 mm, 12 mm ,
JNTZ28639 ,
, , 24 mm
9.7 mm, 5mm I3 C , 35.4 mm
INTZ6402 , P4
33 mMm , , 25° M3
15 mm
, 3.1.3(4).3
JNTZ28639 4 )
JNTZ6403
11 )

1 ’ )

, 17.6 mm, 13.4mm, 35.5mm
12 11 , , 19.4 mm,

DP1 , 15.8mMm, 7.6mm, 6.9nmm
FQ H i
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Fg. 2 Cheek teeth and skull of Equus huanghoersis
ocdusa view of It upper prenolar dentition (JINTZ29281) ;B.
ocdusa view of right cheek dentition (JINTZ6403) ;C. ventra view of redored skull
( cranium JNTZ28389 , right premaxilla and its mirror INTZ28639 ,
right maxilla INTZ6403 , Ieft maxilla INTZ29281)
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M2 M1 , ,
M3 ) )
1
2C
1
Table 1 Measurements of cheek teeth of Equus huanghoensis and
comparison with those o other species (mm)
Equus huanghoersis E. sanmeniersis E. esenmannae
INTZ6402 INTZ6403 JINTZ26297 INTZ29281 Type’  Xuryi® |  rorthern Chind® Type”

P2L 46.4 47.3 48.3 51.64 43.2 37.5 45.6 46.5
PR W 30.9 32.3 27.4 31.73 3L.5 25 29.5 3R
P2 PcL 8 7.7 8.1 7.8 7.5 10
P2 Ac | 17.24 16.28 16.77 15.10 17.36 21.51
P3L <7 33.7 34.8 35.12 35.5 26.2 35.4 35
PR3 W 4 34.5 34.6 33.05 33.5 27.4 A 33
P3 ArcL 8.9 8.7 8.6 10.8 8.2 13 11.5
P3 P | 26.18 25.82 24.71 30.42 31.29 36.72 32.86
PAL 31.8 31.5 33.4 33.38 35 33 25 33.2 34
P W 32.5 35 33.8 35.49 32.2 31.3 26.5 34 33.5
P4 Prc L 11.5 11.2 11.3 1.1 10.9 9.2 7.9 13.6 13.5
P4 Ac | 36.16 35.56 33.83 33.25 31.14 27.88 31.6 40.9% 39.71
M1L 29 29.7 29 28.9 33 30.9 21 32 29
M1 W 31.3 33.7 33.3 3L.7 K’} 3.7 25.4 34.5 29.5
M1 Pc L 11.8 11.5 12 12 11.6 9.2 11.7 13
M1 Prc | 40.69 38.72 41.52  36.36 37.54 36.69 43.81 44.83
M2 L 30.3 30.4 29.7 30.4 3L.5 24.8 32 29.5
M2 W 31.7 32.4 32 30.6 31.5 25.5 34.4 32
M2 Prc L 12.1 11.8 12.3 12.3 10.9 9.7 14 14
M2 Prc | 39.93 38.82 41.41 40.46 34.60 39.11 43.75 47.46
M3 L 31.7 33.4 4.5 35.6 35
M3 W 30.5 29.4 29.6 29.1 29
M3 Pc L 13.2 12.9 13.1 12.7 14
M3 Prc | 41.64 38.62 37.97 35.67 40.00

L. Lengh; W. Width; PcL. Lengh of protocone; Prc I. Index of the length of protocone.

1) Chow andLiu, 1959; 2) Deng and Xue, 1999; 3) Telhard de Chardin and Aveteau, 1930; 4) Qu et d. , 2004.

(1959)



13, V3;
1959
1965
1999 ,
( Equus sanmeniensis) (Teilhard de Chardin and Fiveteau , 1930) (Equus . E.
sanmeniensis) (Zdansky , 1935) ( Eguus stenonis) (Esenmann, 1980 ; Prat , 1980)
( Equus eisenmannage) ( ,2004) ,
, Zdansky (1935) ( Equus . E.
sanmeniensis) , , P3 M3 ,
Hipparion de Chrigtad , 1832
Proboscidipparion ( Sfve, 1927)
( ) Hipparion ( Proboscidipparion) sinense ( Sefve, 1927)
( 3, 2
2 P2 (JNTZ26367 JNTZ26284) ,1 P2  P3 (INTZ10500) ,1
M1 (ONTZ24232) ,1 P4 M2 (ONTZ22119) ,1 i1 3
(UNTZ20957) 1 p2 (INTZ16075) ,1 p2 4 (INTZ13627)
P2 , 3 INTZ26367
INTZ26284 ; 3 ; 2 3
; 1 2
INTZ26367 , INTZ26284 INTZ26367

, INTZ26284 3 ,
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2/3,

Jem

M1

A.

Fg. 3 Occusd view of cheek teeth of Hipparion ( Proboscidipparion) sinense
left P2 (INTZ26367) ; B. left P2 (INTZ26284) ; C. right M1 (UNTZ24232) ;
D. It p2 (INTZ16075)

1 (INTZ10500) , ( ) ,



1 43
; 2 4 , 5
: 3 : :
2
Table 2 Dental measurements and comparison o Hipparion specimens (mm)
INTZ26284 INTZ26367 JINTZI0500 INTZ22119 | H. pater”  H. sinense’ H. houfenenss”
P2L 42.0 39.8 46.2 34.5 33.5
P2 W 28.3 29.4 28.5 22.5 25.3
P3L 35.6 25.8 33.0 25.0
P3 W 28.7 22.6 28.0 24.7
PAL 34.6 24.7 25.0
PA W 32.1 22.4 25.0
M1L 29.6 (INTZ 24232) 33.2 23.3 33.5 22.2
M1 W 30. 8 (INTZ 24232) 31.3 22.8 25.0 21.9
M2 L 32.3 22.8 22.4
M2 W 27.9 21.0 22.2
JNTZ20957 JINTZ16075 JINTZ13627
ilL 9.2
i1w 12.3
i2L 10.6
i2W 12.8
i3L 11.2
i3W 11.6
p2L 37.5 42.4 30.0 33.0 32.9
p2 W 15.2 14.2 12.2 13.1 14.3
p3L 32.4 27.0 27.0 26.3
p3 W 14.8 14.0 15.4 14.0
p4L 32.3 25.2 26.4 25.4
p4 W 13.7 11.4 14.7 14.2
:L.  Length; W. Width; 1) Quet d. , 1987.
M2 M1 , ) )
JINTZ20957 i1 3, il
i2 i3 ,
p2 JNTZ16075 ,

JINTZ13627 p2 4
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il 3 (INTZ20957)

( 2) , (
1987)
2
(1959) 3 2
( Equus huanghcersis) , 2
(1965)
1 131 P 1 mL 1 @3
(. Egquus huanghcensis)  Forgen (1986)
(1999) 1 P41 ML 1
P4 M2
45
(1987)
2 : ( ) ( Hipparion ( Proboscidipparion) pater) ( )
( 2,
800 m,
( ,2004) ,
5 1 Ma,
( ,1987) , 1 Ma,
( ,1991) ,
( ,2002) ,
( ,1965;

,1999)

( ,1987)
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FOSSIL EQUIDS (MAMMALS) FROM THE TUOZIDONG,
NANJING (CHINA) AND ITS SIGNIFICANCE

DONGWe' FANG Ying Sar?
(1 Indtitute o Vertebrate Paleontdogy and Paleoanthropdogy, Chinese Academy d Sdences Beijing 100044)
(2 Narjing Museum Narjing 210097)

Key words Tuzidong, Nanjing, Early Reigocene, Hipparion, Equus

Summary

After the disoovery of Homo erectus and asociated mammalian fauna from the Huludong Cave
at Tangshan , Nanjing , Jiangsu Province (Mu et a. , 1993; Huang, 1996; Dong, 1999) , a new
mammalian fauna was di soovered in 2000 from the cave deposts at Tuozidong (32°03 N, 119°01' E)
of 800 meters wes of the Huludong. The relationship of these two faunas arose the interess of
paeontolog gs. The recent sudy of the equids from Tuozidong shows that they are very dgnificant
and they are described below.

1 Sydemdtic paeontology

Equidae Gray, 1821
Equus L innaeus, 1758

Equus huanghoensis Chow et Liu, 1959
(Fgs. 1 2; Tabe1)

Holotype 3 upper premolars and 2 upper nolars (IVPPV 2385 2389) from the Yelow
River bank a the Sanmen Grge, Angu Gounty , Shanxi Province. The gpecimens are housed in the
Inditute of Vertebrate Paeontology and Paleoanthropology , Chinese Academy of Sciences.

Revised diagnosis  Skull robug , the zygometic processus of the tenpord is epecidly robugt
oompared with that of the other large 9zed Equus. The teeth are d < large. The protocone on the
upper cheek teeth is rdatively dort , the occlusa shgpe of protocone is oval close to its root but
gopear triangular towards itstop. Conrpared with the other eciesof Equus , the anterior edge of the
protoocone of their upper cheek teeth islocated at the lingual sde of pogerior haf of the protoconule
and never gopear a that of anterior haf of the protoconule. The length of the protocone is less than
or equa to athird of the tota length of the tooth in premolars, and alittle larger than a third of the
total length of the tooth in nolars. The ange between the longitudina axis of the cheek teeth and
the protoloph or metdoph is very large. The hypooone is very close to the lingual dde, and its Sze
is amilar to that of the protocone.

Referred specimens A nearly conplete cranium (JNTZ28389) , a broken premaxilla with
I1 2 (IJNTZ28639) , a left broken maxilla with P2 M3 (INTZ6402) , a nearly corrplete right
maexillawith DPL M3 (JNTZ6403) , a broken It maxillawith P2 M3 (INTZ29281) , a broken
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right maxillawith P2 M3 (INTZ26297) . These goecimens are housed in the Nanjing Museum.

Remarks The cheek teeth in the liged ecimens are very close to the holotype and included
gecimens of  Equus huanghcensis ( Yellow River horse) described by Chow and Liu (1959) |, e. g.
short protocone , the anterior edge of the protocone of their upper cheek teeth islocated at the lingua
dde of pogerior half of the protoconule , and never gppear at that of anterior haf of the protoconule ,
the length of the protooone is less than or equa to a third of the tota length of the tooth in
premolars, and a little larger than a third of the tota length of the tooth in nolars, the ange
between the longitudina axis of the cheek teeth and the protoloph or metaloph is very large, ec.
The differences between the type gpecimens and the Tuozi dong gpecimens are that the caballine fold
isdrong in the type gecimens but weak in the Tuozidong gecimens. Nevertheless, the dze of
cabdlinefold is different between the holotype of Yelow River horse in the type specimens from
Angu and included onesfrom Yushe (Chow and Liu 1959) . This character is thus intergecificaly
variable. Gonpared with the Yellow River horse from Linyi , Shanxi Province (Chow and Chow
1965) , they are d very close to each other. Gonpared with the Yellow River horse from Xunyi ,
Shaanxi Province (Deng and Xue, 1999) , they are very close to each other. It is therefore
reaonable to asign the Tuozidong ecimens to Equus huanghoensis.

The presence of the conplete cheek teeth dentition and nearly conplete cranium meterid sfrom
Tuozidong alow us to compare Equus huanghoensis further with the other Equus. The cranium of
Equus huanghoensis shows that its zygomatic processus of the termpora is nore robug than that in
the other gecies, epecidly in dorsal and ventra views. And that in the other large horses such as
Equus sanmeniensis ( Teilhard de Chardin and Fveteau, 1930) , Equus . E. sanmeniensis
(Zdansky , 1935) , Equus stenonis (Esenmann, 1980; Prat , 1980) , Equus eisenmannae (Qiu et
a. , 2004) , the zygometic processus of the tenporal is evidently narrower in dorsd and ventral
views. The other differences on the cranium are not evident.

Hipparion de Chrigtal , 1832
Proboscidipparion ( Sfve, 1927)

Hipparion ( Proboscidipparion) sinense ( S&fve, 1927)
(Fg. 3; Tabe2)

Referred specimens Two et ilated P2 (INTZ26367 , INTZ26284) , a ldt dentition
fragment with P2 P3 (INTZ10500) , a right isolated M1 (INTZ24232) , a right upper dentition
fragment with P4 M2 (INTZ22119) , right lower inciorsil 3 (INTZ20957) , an iDlated p2
(UNTZ16075) , a mandible fragment with p2 p4 (INTZ13627) .

Remarks The upper cheek teeth in the liged gpecimens are typically hipparionine, e. g. the
protooone is iolated. The longtudinally elongated and beanpod shaped protocone , Houferoid type
double-krot , relatively large Sze (see Table 2 for measurements and conparion) etc. show that the
liged gpecimens have the characterigtics of Hipparion ( Proboscidipparion) sinense (Qiu ¢ d.
1987) and can be attributed to this ecies.

2 Discusdon

Chow and Liu (1959) egablished a new equine ecies, Equus huanghcensis , based on three
upper premolars and two upper nolars from the Yellow River bank a the Sanmen Gorge in Fingu
Qounty of Shanxi Province and included two upper prenolars bought from the Chinese medicine
druggore in Yushe Qounty of Shanxi Province. Chow and Chow (1965) included an upper third
incior, an upper seocond prerolar , a lower firg nolar and a lower third milk premolar from Linyi
Qounty of Shanxi Province to this gecies. Deng and Xue (1999) included an upper forth prenolar ,
an upper nolar , and a fragmenta dentition with P4 M2 from Xunyi of Shaanxi Province to this
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gecies. That was al materids of Equus huanghoensis reported © far. They are mainly ilaed
teeth or very fragmentd dentition. The other meterials such as oconplete dertitions, skulls,
skeletons, etc. were never reported. Therdfore, the disoovery of new materids of  Equus
huanghoensis is its firg record of cranium and conplete dentitions Snce the egablishment of this
ecies 45 years ap.

Hipparions are common equids of the Late Cenozoic. Qiu and oolleagues (1987) reviewed dl
hipparonine fossls found in China. They redefined the diagnossof Proboasci dipparion and corfirmed
its taxonomic posgtion of subgenus under the genus of Hipparion. They corfirmed a0 that the
subgenus includes only two pecies, Hipparion ( Proboscidipparion) pater and Hipparion
( Proboscidipparion) sinense. The latter islarger. The Hipparion ( Proboscidipparion) sinense from
Tuozidong is a large Probaoscidipparion.

Because Tuozidong isonly 800 meters gpart from Huludong , their biogratigraphica relationship
was intereding. Although it is clear that the mammaian fauna from the Huludong is younger than
that from the Tuoz dong based on cervid fosdls (Dong and Fang, 2004) , the further daing of the
Tuozidong fauna was gill a quedion. Snce the latest chrorological record of  Probaoscidipparion is
1 Ma, or biogtratigrgphicaly in Lower Gngwanding Formetion (Qiu et d. , 1987) , the age of the
Tuozi dong fauna should ot be later than 1 Ma. On the other hand , the age of the Tuozidong fauna
should ot be earlier than the Early Re socene , because the large gppearance of  Equus began in the
Early Heigocene (Tang, 1991) , and the Ydlow River horse is an equine gecies gopeared with
Equus sanmeniensis , a typica Early Heidocene horse. The co-occurrence of  Equus and Hipparion
indicates that the age of the Tuozidong fauna is the Early Heidocene.

The Lower Fleigocene was never reported in Jiangning regon (Xu e a. , 2002) , and the
Tuozidong depodts are therefore the firg record of Lower Heidocene in the regon.

BEquus huanghoensis and Proboasci dipparion were limited in rnorthern China in previous di soover
ries (Deng and Xue, 1999; Qiu et a. , 1987) . Their gopearance in the Tuozidong faunaisthefirg
record of these gecies Dduth of the Yangize River. The rnorth equids gopeared in the uthern China
indicates that there was at leas one equid outhward digpersa event in the Early Heistocene.

References

ChowMC (= ZouM Z ), CowB S ( ), 1965. Note on Villdranchian mammalsof Lingyi , Shand. Vert PAAsa
( ), 9(2) : 223 234 (in Chinese with Endish summary)

Chow M C ( ) ,LiuH Y ( ) , 1959. Fosdl equine teeth from Shand. Pdeovert Paeoanthrop ( ). 1
(3) : 133 136 (in Chinesw)

Deng T ( ), Xue X X ( ), 1999. Chines Fosdl Horsesof Equus and Their Environment. Beijing: China Ocean Press.
1 158 (in Chinese with Engish summery)

Dong W ( ) , 1999. The Artiodactyla from Hulu Cave, Tangshan, Nanjing and the Environment of Nanjing Man. Acta Anthrop

9n ( ) ,18(4) : 270 281 (in Chinese with English abdract)
Dong W ( ), Fag Y S( ) , 2004. The Cervidee (Artiodactyla, Mammdia) from the Twzidong a Tangshen, Jiangsu
Province, China. Acta Anthrop Sn ( ), 23(suppl) : 197 206 (in Chinese with Engish absract)

Bsenmann V , 1980. Les chevaux ( Equus sensu lato) fosdles et actudls: crines et dents jugdes supérieures. Cah Pdéont. Paris:
Edition du ONRS. 1 186

Forgen A, 1986. Chinese fossl horses of the genus Equus. Acta Zool Fenn, 181: 1 40

Hua GR ( ), 1996. Caves and deposits. In: The Tangshan Archaeologica Team from Nanjing Municipd Museum and
Archaeology Department of Peking Univergty ed. Locdity of the Nanjing Man Fosdls. Bejing: Cuturd Relics Publishing
House. 4 14 (in Chinese with English abstract)

Huang Y P ( ) , 1996. Animd fosdls. In: The Tangshan Archaeologica Teamfrom Nanjing Municipa Museum and Archaego-
logy Department of Peking Universty ed. Locdity of the Nanjing Man Fosdls. Bejing: Cuturd Relics Publishing House. 83



48 43

247 (in Chinese with English abstract)

Mu X N ( ), XuH K ( ) ,MuD C ( ) et d., 1993. Disoovery o Homo erectus remains from Tangshan ,
Narjing and its significance. Acta Pdaeont Sn ( ), 32(4) : 393 399 (in Chinexe with English summary)

Pra F, 1980. Les Equidés Vill#ranchiens en France —Genre Equus. Cah Quat, 2: 1 290

QuzZX( ) ,Deng T ( ), WagB Y ( ) , 2004. Early Aeigocene Mammalian Faunafrom Longdan , Dongxiang ,
Gansu, China. Pdaeont 9n ( ), New S C, (27) : 1 198 (in Chinese with Engish summary)

QuzZX( ), Huang WL ( ), Qo ZH ( ) , 1987. The Chinese Hipparionine Fosdls. Pdaeont 9n (

), New S C, (25) : 1 250 (in Chinese with Engish summary)
Tang YJ ( ) , 1991. The Early Reigocene mammdian faunas of China. In: IVPP ed. Contributions to the X111 INQUA.

Beijing: Beijing S Tech Publ House. 32 37 (in Chines)

Teilhard de Chardin P, Fveteau J, 1930. Les mammiféresfosdls de Nihowan (Chine) . Ann Pdéont, 19: 1 134

Xu H K ( ), Li XX ( ), Mu XN ( ) e d.,2002. Quaternary Sytem (FRegocene Sries). In: Wu R K,
Li X X eds. Homo erectus from Nanjing. Nanjing: Jiangsu S Tech Publ House. 20 33 (in Chinese with Endish summary)

Zdansky O, 1935. Equus und andere Perisodactyla. Pdasont 9n, S C, 6(5) : 1 54

Zhou CL ( ), Liuzc( ), 2002. Physca geogrgphy of Tangshan, Nanjing. In: Wu R K, Li X X eds. Homo
erectus from Nanjing. Nanjing: Jiangsu i Tech Pudl House. 4 9 (in Chinese with Endlish summary)

2004 11 20 22

21

DNA



