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( Acerorhinus)

MN9 ,
(Qiu and Qiu, 1995; Qiu et d. , 1999) ,
Bohlin (1937)
A. tsaidamensis ,
( Hispanotherium matritense) | )
, A. tsaidamensis
( Dicerorhinus ringstromi)
(1
1
Per issodactyla Owen, 1848
Rhinocer otidae Gill , 1872
Aceratheriinae Dadllo, 1885
Chilotheriini Qiu et al. , 1987
Acerorhinus Kretzoi, 1942
Acerorhinus tsaidamensis ( Bohlin, 1937)
(2
IVPPV 13793, , i2 , ;
, 20 mm, CD 9825 V 13794, ,
: : : p2  p3, p3 m2,
, ( 2, CD 0235 V 13795, ,
, CD 0219 V 1379. 1, , CD 0235 V 1379. 2, ,
CD 0235
, (CD 9825,
), 20 km (CD 0235, )
(0D 0219, ), 46 km ,
V 13793 a2 p2 70 mm,
: p2/p3 ,ooml
48 mm, i2 , , , 80 mm,
38mm, 27.5mm , , , p4,ml,
m2 ,m3 81,85.5,90,101.5mm p2 ( x ):25mmx
17 mMm;p3:33 M x 25.5 mMm;p4:41 mMmx 31 mm;ml  46.5mm;m2 53 mm V 13794
, , 66 mm,i2 28mm i2 p2 67 mm,
mil 50 mm i2,
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V 13793

2 (V 13794) , =5cm
Fg.2 Anteror part of the mandible of Acerorhinus tsaidamensis (V 13794) , scde bar =5 cm
A. occdusa view; B. laterd view
(v 1379%5) ( 170 mm) ,
; 5.5 mm
(V 13796.1) ,
) 135 mm,
45 mm, 36 mm, 38.5mm, 14 mm, 47 mm,
40 mm, 35 mm
(V 1379%.2) , ,
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74mm, 64mm, 50 nm, 59 mm,
33.5mm, 39 mm, 63 mm
Bohlin (1937) '
Diceratherium tsaidamense
(Nr. 5083: ; ;12 , ;
) Nr. 503 ,
Bohlin , Nr. 526
Diceratherium ,
Ringstrom (1924) Diceratherium pal aecsi nense ,
“  Diceratherium” Diceratherium
; ) Teilhard
de Chardin and Leroy (1942) “ Diceratherium”  Chilotherium
Heisdg (1975) D. tsaidamense Chilotherium Kretzoi (1942)
Acerorhinus (1987)  Acerorhinus
, Acerorhinus tsai damensis
Bohlin A. tsaidamensis A. palaecsinensis
T A. tsaidamensis ; A. palaecsinensis
Nr. 503 p2 ,Nr. 526  A. palaecsinersis . P2/p3
2 , A. paaemsinersis ; A.
pal aeosi nensis V 13794 Bohlin A. tsaidamensis
A. palaecsinensis
V 13793 V 13794 A. tsaidamensis A. tsaidamensis
, Nr. 503 (Bohlin, 1937, pl. VII,
8 ;textfig. 93) , Bohlin V 137%4
, Nr. 503 i2 V13793
A. tsaidamenss 2 , , A.
palaecsinensis 2 , A. tsaidamensis
V 13794 A. palaecsinensis ,
(Bohlin, 1937, textfig. 165)
V 13794  Bohlin (1937) A. tsaidamensis , 'V 13794
, Nr. 503 Nr. 503 i2
i1 , V13794 , Bohlin
il i2
Nr. 526 2 i2 ,Nr. 526 Nr. 503
Bohlin , ,
Bohlin (1937) Nr. 503

, ,V 13795 A. tsaidamensis
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Bohlin (1937) Chilotherium wimani
(Deng, 2002, fig. 3A , table 2) , ,
Bohlin (1937) A. tsaidamensis A. palaecsinensis
(Ringstrom, 1924 , textfigs. 71, 72) , ,
Chilotherium wimani (Deng, 2002, fig.
2h, table 6) , :
Rhinocer otinae Dadlo, 1885
Blasmotheriini Ddlo, 1885
Hispanotherium Crusafont et Villalta, 1947
Hispanotherium matritense ( Prado, 1864)
()
V 13797.1, PR ( 3.1 V13797.2,
( 3.2 P2

3 , =5cm
Fig.3 Upper cheek teeth of Hispanotherium matritense, scale bar =5 cm
1. ldt P2,V 13797.1; 2. right upper molar row , V 13797.2

a. occlusal view; b. labid view
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, (0D 0231,
), 46 km ,
, 106 mm
, M2
43 mm
P2 : , : :
) 1
1
Table 1 Measurementsand comparisons o the upper cheek teeth of Hispanotherium matritense
from the Qaidam Basin in Qinghai, China (mm)
Hispanotherium matritense H. tungurerse
Measures
Qaidam Other Chinee locdlities Iberia Turkey Tunggur
P2 L 27 19.1 35.7 23.4 29
w 30 25.8 32.9 31.3 38
H 38.5
M1 L 36 33.3 4 33.9 51.8 34.6 45 42.5 48.9
w 49 46.2 52.5 45 54.4 46.7 59.2 64.4
H 25 33.8 4
M2 L 47.5 45.7 56 38.7 52.6 42 52 60.9 64.6
w 55.5 45.7 59.6 45.3 60 52 58 63.5 73.1
H 43 44 63.6
M3 L 48 45.7 49.5 42 52.3 4 56 46.4 60
w 49 47.1 50.5 39.4 52.3 47 58 56.6 67.5
H 42 30 70
, M2 :
M1 M2 , M3 M1 M3 M1
M3 , , M1
M2 ,

M3
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, Hispanoth-
erium lintungensis ( ,1978) Tessd odon fangxianensis ( ,1979)

Shennongtherium hyposodontus ( ,1983) Caementodon tongxi nensis
Huagj ngtherium giui ( ,1988 , 1993) Hispanotherium tungurense (CerdeiD ,
1996) Deng (2003) H. matritense

, H. lintungensis T. fangxianenss C. tongxinensis  H.
gui H. matritense S. hyposodontus

H. matritense

(Had) 1
1864 ; Cerdefp and Alberdi , 1983 ; Ifigp and Cerdeip , 1997) ,

: M3
H. matritense (Ifigp and Cerdefp , 1997 ; Deng, 2003)

(1

Rhinocer otini Dollo, 1885
Dicerorhinus Goger , 1841

Dicerorhinus ringstromi Arambourg, 1959
()

V 13798,
4.1) , CD 0121 V 13799, )

p4 , ( 4.2, CD 0217 V 13800, M2,
, ( 4.3, CD 0217 VvV 13801.1, 7 ,
, CD 0218 V 13801. 2, , CD 0110 V 13801. 3,
, CD 0110

, p4d ml m2 (

: (D 0217
0218, ) (CD 0121, :CD 0110, )

V 13798 vV pa

47.5 mm, 3Bmm, 39mm ml , ) )

, ,mL 53mm, 34mm, 32.5mm
V 13799 p4/mil

44 mm
m3 61 mm

V 1 1 ’ y rT]2 rTB

430 mm ,p4
ml m2 m3 m3 68 71 75 90 96.5 mm,



145 mm, 220 mm mil 5 mm;m2 ( x
36 M X 17 mMm;m3:52 mm X 33.5 nm X 22 nm

4 M2, =5cm
Fg.4 Mandibles and M2 of Dicerorhinus ringstromi , scale bar =5 cm
1. fragmenta horizontal ramus of right mandible, V 13798;
2. horizontd ramus o right mandible, V 13799
a laterd view, b. occlus view; 3. It M2, V 13800, occlusAl view

M2 (V 13800) , 69 mMm ;



224 42

1/3 V L
, 66.5mm, 60mm, 67.5mm V 13800 D.
ringstromi , , ) ) ,

, , , (Ringgtrom, 1924)
7 (Vv 13801.1) )

145 mm, 60.5 mm, 54.5 mm Bohlin
A. tsaidamensis , 7 3 94 49 46 mm
(v 13801.2) 99 nm, 55 mm Ringgrom (1924)
D. ringstromi 100 mm,
D. ringstromi , Chilotherium wimani 82 mm,
53 mm (Deng , 2002) (V13801.3) 91.5mm, 51.5mm A. tsaidamensis
85 mm (Bohlin, 1937) ,C. wimani 87 mm (Deng, 2002) , D.
ri ngstromi
D. ringstromi
, A. tsaidamensis ;

, A. tsaidamensis

Acerorhinus  Chilotherium

3

Kaup (1832) Bppe sheim , Rhinocercs schieiermachr
e Wagner (1857) Gaudry (1862) Akermi , R. schieer-
macheri  Osborn (1900) Ceratorhinae Ceratorhinus
Dicerorhinus (D. sumatrensis) Weber
(1904) Sanos , D. df. D. schidermacheri |
D. schldermacheri Schloser (1921)
, Veles Hkerm  Sanos Eppe shem
, ( ), D. schldermacheri var. orientalis
Ringgtrom (1924) D. schleiermacheri ,
Rhinocercs pachygnathus , Gaudry (1862)
Akermi , Khomenko (1914) Alexgew (1916) Tarakia
Novo- Hisavetovka DPL DP4 D. schldermacheri D. orientalis
, i2 ,

Ringgrom (1924) D. orientalis
Arambourg (1959) )
D. orientalis , Dicerorhinus ringstromi

, Dicerorhinus
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ringstromi D. ringstromi (43 49 )
(52 ) (11 13 ) (12 35 ) ,
, 12 , 11
11 ;
: dol :
Ringgrom (1924) D. orientalis Codlodonta antiquitatis ,
Dicerorhinus ringstromi
Ceratotherium simum Dicerorhinus sumatrensis (1L i2
D. ringstromi Ceratotherium , ,
) C. smum

, D. sumatrensis

2
2.1
, 10000 m )
3
Hispanotherium metritense (CD 0231) ,
, Lagomeryx 9. Stephanocemas
P. Acerorhinus tsai damensis
(CD 0235) |,
Dicerorhinus ringstromi (CD 9825) ,
Bohlin (1937)
, A. tsaidamensis
, D. ringstromi ( CD 0219 )
D. ringstromi , , 3
Ifigp and Cerdefp (1997) H. matritense MN4 5 ,
MN6 8 , H. matritense
MN6 (Deng, 2003) , H.
tungurense MN7 8 (Quetd., 1999;Wang et d. , 2003) ,
H. matritense MNG6 “ "
(Bohlin, 1937)

Stephanocemas L agomeryx Dicrocerus” ; Hipp-
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arion Tetral ophodon ,

Hispanotherium matritense , Hipparion
A. tsaidamensis Acerorhinus ,
A. hezhengenss  A. fuguersis ( ,1987; ,2000)
A. tsaidamensis H. matritense , ,
, MN9 (Que d. , 1999
D. ringstromi Maragha PFikermi
Snos ) ;
MN11 12 (Quetd. , 1999)
7 5.5Ma : ( ,2004)
D. ringstromi , D. ringstromi
2.2
H. matritense ( ) :

(Cerdefp and Nieto, 1995 ; Ifigp and Cerdefp , 1997)
, H. matritense , ,
, H. matritense
,MN6 ,
A. tsaidamensis , ) ,

,1982) A. tsaidamensis , }
, , , (Deng and Downs, 2002) ,

D. ringstromi , , (Quérin, 1980) ,
Ceratotherium sinum , (Ringgtrom, 1924)
(Deng and Downs , 2002)

( ,1999)
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NEW MATERIAL OF THE NEO GENE RHINOCEROTIDS FROM
THE QAIDAM BASIN IN QINGHAI, CHINA

DENG T0©  WANG Xiao-Ming'?
(1 Ingtitute d Verterate Paleontdogy and Palecanthropdogy , Chinese Academy o Sdiences Bdijing 100044)
(2 Natural History Museum d Lcs Angdles County Los Angeles, Cdifornia 90007 , USA)

Key words Qaidam Basn, Neogene, Rhinocerotidae , mammalian fauna

Summary

New rhinocerotid fosdls di soovered from the Miocene of the Qaidam Basn in Qinghai , China
include three genera and three goecies: Acerorhinus tsaidamensis , Hispanotherium matritense , and
Dicerorhinus ringstromi. Of these the latter two ecies arefirg recorded in this area. Although the
new materia isfragmentary , its disoovery extends the geogrgphic didribution to a regon of previous
ly poorly known fosd| records. More importantly , the® Qaidam Fauna” was previoudy thought to be
early Lae Miocene , based on the ao-occurrence of the survivorsaof the Middle Miocene Anchitherium
fauna and the early members of the Hipparion fauna (Bohlin, 1937; Qiu and Qiu, 1995; Qiu e
a. , 1999) . The new meterid , on the other hand , suggess that the Middle Miocene fauna bearing
H. matritense is definitely present in this area. Certain primitive cervid fossls of the Anchitherium
fauna , disoovered by Bohlin (1937) , may have coexisted with H. matritense indead of the Hippar-
ion fauna. Moreover , the disoovery of D. ringstromi inplies there are late Late Miocene depositsin
the Qaidam Basn during the period correponding to that of the Baode Fauna.

Ifigp and Cerdefp (1997) indicated that H. matritense occursin the Iberian Peninsula during
MN4 5, andin ome Adan localities during MN6 8, such as Turkey , Pakistan and Mongplia. In
China, the Dingjiaergpu , Laogou , Lengshuigou and Erlanggang faunas bearing H.  matritense corre-
goond to MN6 of the European mamma ages (Deng, 2003) , and the Tunggur Fauna bearing the
larger H. tungurense corregpondsto MN7 8 (Qiu et d. , 1999; Wang et d. , 2003). Asare
ault , the Middle Miocene fauna containing H. matritense in the Qaidam Basn should be correlated
to MN6. Previous rotion that a uniform* Qaidam Fauna” characterized by a number of surviving
members of the Anchitherium fauna coexigswith the earlies representatives of the Hipparion fauna
(Bohlin, 1937; Qiu and Qiu, 1995; Qiu et a. , 1999) is ro longer viable. Indead, a separate
Middle Miocene fauna includes some cenvids, such as Stephanocemas , Lagomeryx , and“ Dicro
cerus” , in oontrag to aLate Miocene fauna includes Hipparion and Tetralophodon. The new discov
ery edablishes that a Midde Miocene Anchitherium fauna exigs in the Qaidam Badn, and the
above-mentioned cervids coexig with H. matritense ingead of Hipparion.

A. tsaidamensis is the nog primitive anong al known Chinese gecies of this genus, and its
age is goparently earlier than those of the middle Late Miocene A. hezhengensis and A. fuguensis
(Qued. , 1987; Deng, 2000) . Our new disoovery further denondrates that part of the drati-
grgphic rangefor A. tsaidamensis coincideswith that of Hipparion. Sratigrphicaly A. tsaidamen-
sis may occur jug dightly above that of H. matritense and extends upwards to the late Miocene
Hipparion fauna and the age of the former likely covers the period of the early Late Miocene , corre-
goonding to the lower part of MN9 (Qiu et d. , 1999) .

D. ringstromi isone df the representative members of the Baode Fauna, which is very close to
the clasicd Hipparion faunas from Maragha, Fikermi and Samos. That they are of gpproximetely
the same age seems certain. As a result, the Baode Fauna should correspond to the European
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MN11 12 (Quetd. , 1999 . The lates paeomagnetic sudy shows that the age of the fosdlifer-
ous beds in the Baode locdlities is between 7 Ma and 5.5 Ma, and the Baode Fauna belongs to the
late Late Miocene (Deng et a. , 2004) . D. ringstromi was a0 discovered from the Duodaoshi
Formetion in Jingmen , Hube , which has a dmilar age as the Baode Fauna. Therdore, the drata
bearing D. ringstromi in Qaidam should belong to the late Late Miocene.

H. matritense in Europe was cond dered to have lived in dry and warm habitats, because it has
hypsodont teeth, thick cements and dender limb bones (Cerdefp and Nieto, 1995; Ifigp and
Cerdefp , 1997) . On the other hand, H. matritense in China always coexi sed with Platybdodon ,
and its fosdls were often asociated fluvia-lacugrine sandgones and congomerates. It seems that
the Platybeodon dephants favored habitats close to water. Consequently , the pa eoenvironment of
H. matritense in China is somewhat different from that in Europe. During the period of MNG6 in
China, the climate was probably not very dry , with abundant lakes and rivers.

The media flangesdf lower second incioorsdf A. tsaidamensis are ot sharp. The digance be
tween lower inciors is narrow , and the crowns of the cheek teeth are conparatively low. These
characters indicate that A. tsaidamensis browsed mainly on shrub leaves and was adgpted to shrub
and low brushes (Qiu and Yan, 1982) . During the early Late Miocene , the climate was warm but
semi-arid with low precipitation. The aquatic habitats were reduced while geppe and shrub woodt
land habitats became predominant (Deng and Downs, 2002) . Apparently , the climate in Qaidam
during that time was cond gent with the genera tendency in the larger regon in a trandtion from a
wet to dry regme.

The body Szeof D. ringstromi isggantic , and it has hypsodont teeth and cursorid limb bones
(Quérin, 1980) . Its habit was very dmilar to that of the extant Ceratotherium sinum , adapted for
life in a g¢eppe (Ringstrom, 1924) . The late Late Miocene saw the greatest adaptive radiation for
the Rhinocerotidae in its geologicd higory (Deng and Downs, 2002) . According to pollen data,
angogperms were dominant and gymnogperms are rare during the period of the Baode Fauna; broad
leet trees were dominated by Ulmus , and less inportant were Betula, Quercus, Carpinus, Corylus
and Liquidambar. Qonifer trees were dominated by Picea; herba plantsincluded Cheropodiacese ,
Artemisia , Gomposgtae, etc. The pollen data indicate that the Baode region is in an environment
mixed with foreg , shrub and grasdand in a conparatively cool and wet climate (Zheng & d. ,
1999) . The dlimatic and environmental conditions in the Qaidam Basin during that time may be sm
ilar to those of the Baode Fauna.
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