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L IMB BONES OF BLASMOTHERIUM ( RHINOCEROTIDAE,
PERISSODACTYLA) FROM NIHEWAN ( HEBEI, CHINA)

DENG To"  ZHENGMin?
(1 Intitute d Vertebrate Paleontdogy and Palecanthropalogy, Chinese Academy o Sciences Beijing 100044)
(2 Tianjin Natural History Museum Tianjin 300074)

Abgract Limb bones (mainly digad eements) of Hasmotherium caucasicum, which belong to the
Nihewan collection in Tianjin Neturd Higory Museum, are described and discussed in detal herein.
Previoudy, the materid of Basmotherium was reatively rare, epecidly its limb bones. The rhinocerotid
fosdls from the Nihewan fauna include Dicerorhinus yunchuensis, Cododonta nihowvanensis, and
B asmoatherium caucasicum, but the fird two ecies are much srdler than the lag one in dze. The
materid from Nihewan reved s additiond limb bone charactersfor the genus B asmatherium. Cormpared with
the known limb bones of E. caucasicum, the gpecimens from Nihewan are idertica with them. On the
bassd the limb bones of E. caucasicum from Nihewan, a nore conplete conparion sows tha E.

caucasicum and E. shiricum have many comnon characters but some differences in morphology. Mog
characters of the limb bonesdf E. caucasicum from Nihewan are derived , but some are primitive, which is
ocond gent with its phylogenetic postion.

Key words Nihewan (Hebei , Chind) , Early Reidocene, dasrothere, limb bone

The genus Hasmotherium was named by Fischer (1808) acoording to the materia di soovered

from Sberia, and E. sbiricum is its type gecies. Hasmotherium is a peculiar rhinoceros,
characterized by its very large dze and huge frontal horn. Until now , two Peciesdof Hasmotherium
have been accepted as valid, E. shiricum Fscher, 1809 and E. caucasicum Borissak , 1914.
The geographical didribution of B asmotherium includes Russa, Azerbaijan , Uzbekigan , Mongplia
and China, and the dratigrgphica digribution is from Early to Late Pleistocene (Fischer, 1808,
1809 ; Borissak , 1914 ; Teilhard de Chardin and FAveteau, 1930; Chow, 1958 ; Beljaeva, 1958;
Antoine, 2002) . In China, Teilhard de Chardin and Fveteau (1930) and Teilhard de Chardin and
Leroy (1942) reported a Nihewan fragmentary tooth and severa limb bones as Hasmotherium 9.
but they did mot describe and discuss them in detail. Chow (1958) described two new Poecies,
Hasmotherium inexpectanum and E. pdi on the badsdf me teeth from Shanxi. Antoine (2002,
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2003) referred Hasmotherium . from Nihewan aswel as E. inexpectanum and E. pei from
Shanxi into E. caucasicum.

Many fosslsdof E. sihiricum, including a lot of conplete skulls, were disoovered in southern
Russa. On the other hand , the material of E. caucasicum is rdatively rare, egecidly its limb
bones. E. caucasicum wasfirg described from the outhern bank of Azov , including many i<lated
teeth and tooth rows. Rhinocerotid limb bones are dgnificant to determine sysematic podtions and
elogca behaviors. The Nihewan oollection preserved in Tianjin Natural History Museum includes
ome limb bones (mainly digal dements) of Hasmatherium oollected by Licent during June and
July of 1929. Actudly, detailed and conplete descriptions on skeletons of Chinese rhinocerotid
fosdls are gparse (Yan and Heisdg, 1986; Deng, 2002a) . For the Chinese dasotheres, only
ome limb bones of Hispanotherium from Tunggur , Nei Mongpl were described (Cerdein , 1996) .
Herein these inportant limb bones of B asmotherium from Nihewan are described and discussed.

Terminology follows Sson (1953) , and the measurements are acoording to Guérin (1980) and
dgven in mm. Abbreviations used intext: ant. = anterior; AFD = anteropogerior diameter ; art.
= aticular; dis. = didd; H = heght; L = length; m. = musle; max. = maximal ; med.
= medid ; md. = midde; min. = mnmd; prox. = proximd ; TD = transverse diameter ;
THP = prefix to the vertebrate fossls of the Tianjin Naturd Higory Museum; tub. = tuberogty;
W = width.

Family Rhinocerotidae Owen, 1845
Subfamily Rhinocer otinae Dallo, 1885
Tribe Hasmotheriini Ddllo, 1885

Genus Basmotherium Fischer , 1808

Elasmotherium caucasicum Borissiak , 1914
(Figs. 1 3)

Lectotype PIN 3land PIN5, sriesdf P4 M3 and p3 m3 bdonging to one individua ,
which were described by Borissak (1914) and designated by Antoine (2002) . The lectotype is
preserved in the Pdeontologica Museum of the Russan Academy of Sciences in Mosoow.

Described specimens  Radius and ulna: THP 20355 (right) without olecranon and diga
extremity of radius; scaphoids: THP 20325 (Ieft) , THP 20326 (right) , and THP 20336 (right) ;
semilunates: THP 20328 (right) , and THP 20337 (right) ; pyramida : THP 20338 (l€ft) with
broken media surface; trapezids: THP 20330 (right) , and THP 20341 (l€t) ; unciforms: THP
20333 (left) , THP 20327 (left) , THP 20329 (right) with broken lateral suface and without
pogerior suface, and THP 20339 (right) without posterior surface of proxima part. Mc Ill: THP
20342 (right) , THP 20343 (rignt) , and THP 20332 (right) without diga extremity; proxima
extremitiesof Mc IV : THP 20318 (l&t) , and THP 20319 (l€t) ; astragdi : THP 20303 (l€t) ,
THP 20308 (right) , and THP 20310 (right) ; cacanea: THP 20311 (right) with broken proximd
extremity ; naviculars: THP 20305 (l€ft) , and THP 20322 (right) with broken proxima surface of
pogerior part ; cuboids: THP 20304 (I&t) , and THP 20306 (right) ; proximal extremitiesdf Mt 11 :
THP 20316 (l€ft) , and THP 20317 (l€ft) .

Locality and horizon Nihewan in Yangyuan, Hebe ; early Early He docene.

Dexription Radius: The shdt isrobug. The articular surface to humerus is papilionaceous
and divided by a snooth sagittal cres , and its medid part is obvioudy larger than its latera one.
The articular surfaces for ulna are concave, and the lateral proxima tuberosty is well developed.
The gutter for the extensor carpi is degp and wide. Measurements (THP 20355) : TD prox. =
142.7.

Ulna: The shdt is robug and has three edges. The anconeus process is obtuse and rounded ,
and the semilunar rotch is conparatively shdlow. The two articular surfaces to radius under the
semilunar motch are convex. The digd extremity is broad , with a larger and somewhat rounded
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|aterd facet for pyramidd and a srdler and triangular mediad facet with a pointed poserior margn
for samilunate. On the digd medid surface, one and only facet for radius is rounded and deeply
concave, with a rough cregt along its upper border. Measurements (THP 20355) : TD mid. =
65.7; TD. dis. = 84.5.

Scephoid (Fg. 1.1) : The body is very broad , with deegply concave proxima surface whose
media and pogerior edges are rdatively high. The pogero-proximal facet for semilunate is absent.
The didal articular suface isflat infront , concave behind, and divided by a transverse cregt into
two facets for trgpezid and magnum, repectively. The laterd suface bears two facets for
smlunate on its anterior part; the upper facet is narrow, and the lower one is semicircular ,
oconnected with the flat digd facet for magnum; between the two facets for semilunate it is broady
excavated and dightly rough. On the latera suface of THP 20325, a large and rounded facet for
Fmilunate is dtuated on its poderior part, above which it is widdy and deeply grooved
(FAg. 1.1b) , but THP 20336 lacks this facet. The poderior and mediad sufaces are rough and
grongy tuberculate , egpecialy the pogerior one. Measurements (THP 20325, 20326, 20336) : L
= 119.5, 113, 108; W = 79, - ,86.2; H = 82,78,75.4;L prox. at. = 77,70,65; W
prox. at. = 77, - ,89;L dis. at. = - ,81,89; Wdis. at. = 46, 42,45.3.

Semilunate (Fig. 1.2) : The body is omewhat wedge- shaped , wider infront than behind. The
proximal articular suface to the midde diga facet of radius is broady sadde shaped. The digd
articular surface is gmdler, convex in front , concave behind , and divided by a high central cres
into two facets for magnum and unciform, repectively. The media surface has upper and lower
scgphoid facets; the upper facet is grdl , the lower facet is large and rdatively concave, and
between the two facets it is narromy and deeply excavated and dightly rough. The lateral surface is
smilar to the media one for pyramidd ; the upper facet isweak , and the lower facet is large and
rectangular ; between the two facets it iswiddy and shdlomy excavated and rough. The pogerior
suface bears a drong tuberodty on its lower part. The anterior surface is keded in shgpe.
Measurements (THP 20328, 20337) : L = 109.5, 110.2; W = 83,83; H = 83, 81; H ant.
= 93.2,90.2.

Pyramidal : The body is irreguar in shape. The proximal and digd articular surfaces,
regectively for radius and unciform, are concave, but the diga one is sraler and shalower. The
anterior surface isflat and rough. The lateral surface is rough, with a big prominence on its lower
part. The pogerior surface i s rough and undulate. Measurements (THP 20338) : AFD = 91.8; TD
= 75; H = 80.4.

Trapezoid (Fig. 1.3) : The body is cashenshaped. The proximal articular surface to scaphoid
iswiddy concave. The latera facet for magnumisirregularly pentagona , and 0 big that it occupies
anog thewlole latera surface. The anterior surface is rough , with a big tuberodty on its lower part
and an asymmetrical border on its upper part. On the mediad surface, a large facet is continuous
with the proximal facet for scagphoid, and a rough and shdlow depresson on its anterio-irferior
oorner is condricted backward. The didal articular surface is large and concave for Mc II.
Measurements (THP 20330, 20341) : L = 62.5,67; W = 44,44.3; H = 52.8, 58.

Unciform (Fg. 1.4) : The body is somewhat wedge shaped. On the pogerior surface, the
tubercle on its lower part isoval. The proximal articular surface is convex and divided by a high
central cres into two facets for semilunate and pyramidd , and this cres disgppears gradudly
backward. Between the proximal surface and the pogerior tubercle it is triangularly excavated. The
digd suface islarge and long. On the medid surface, the facet for magnum is narrow and long.
The lateral surface is narrow , without the facet for Mc V, and the anterior surface is rough.
Measurements (THP 20327 , 20329, 20333, 20339) : L abslute = 142, - , 118.4,124.3; L
anatomic = 106.5, - ,96.5,102.6; W = 112.8,98.2, 104, 94.5; H = 88, 70, 77.3,
71.

Mc Il (Fg. 2.1) : The draight shdt is prolate in cross section, and its lateral and media
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Fg.1 Carpdsd Hasmatherium caucasicum from Nihewan (Hebei , Ching)
1. lét scgphoid, THP 20325; 2. right ssmilunate, THP 20328 ; 3. It trgpezid, THP 20341 ;
4. |gt uncform, THP 20327
a. ddd view; b. latera view; c. proxima view; d. medad view
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Fg.2 Meagpodasd Hasmotherium caucasicum from Nihewan (Hebei , China)
1. right Mc Ill, THP20342; 2. It Mc IV, THP 20318; 3. |dt Mt 1l , THP 20317
a. laterd view; b. anterior view; c. medid view

borders have a smilar thickness. The pogerior surface is concave from sde to Sde, and has a rough
ridge on either dde, proximally. The lateral border of the shdt is rough on its upper 3/ 4 but smooth
onthe digd 1/4, while the media border is stooth only on its digd 1/6. On the proximal
surface , the media facet for magnum islarge, convex , visble in anterior view , and separated by a
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high ridge from the latera facet for unciform, which is convex and obliquely trapeziform. On the
proximal laterd surface, the anterior facet for Mc IV isflat, narromMy triangular , separated by a
ridge from the proximal facet for unciform, and has a ridge under it ; the pogerior facet for Mc IV is
flat , ova , grongy projected backward , and has a well-developed media tuberosty. The metacarpa
tuberodty is highly projected on its laterd part , and verticaly extended on its medid part. On the
digd extremity, the upper margn o the articular surface is curved; the sagittal ridge is weak ,
absent on the anterior dde, and wide on the pogerior dde. On the didal anterior Sde, the lateral
and medid condyles are weak 9 that the articular surface islarge and srooth , while on the pogterior
dde, they are dightly lower than the sagittal ridge. The lateral and media fossae are semicircular ,
and surnounted by a well-developed tubercle for the collaterd ligament. Measurements ( THP

20332, 20342, 20343) : L = - ,290.5,260; TD prox. = 95.3,95, 86; APD prox. = 69.
7,75.4,63.4; TDmd. = 76,74,69.4; AFD mid. = 35.8,35.5, 30; TD dis. max. =
- ,105.7,91.8; TD dis. at. = - ,87.2,77; AP ds. = - ,70.5, 64.

Mc IV (Fg. 2.2): The shdt is thick, dender, and curved medialy in its proxima
extremity. The lateral and medid borders are very rough proximaly. The proximd articular surface
is omewhat triangular and medialy oblique , and a crest separates it from the narrow anterior medial
facet for Mc I1l. The poderior media facet for Mc Il is large, rounded, and srongy projected
backward to form the rea-nog end of the bone, and it has a long digance from the proximel
articular surface and awide and degp notch from the anterior facet for Mc I11. The anterior proximal
tuberosty iswell developed. The facet for Mc V is absent. Measurements (THP 20318, 20319) :
TD prox. = 66.1, 69.5; APD prox. = 72, 78.

Agragdus (Fg. 3.2) : The body is short and broad , with a broad and shalow trochlea tdli
whose oollum is about 10 mm long. On the digd surface, the facet for cuboid has a pogerior sop.
On the laterd surface, the facet for fibula is concave. The lateral ridge has a marked edge , while
the medial one is very stooth. On the medid surface, the diga tuberodty is narrow and extends
dowrward to reach the margin of the digal surface. On the poderior surface , the facet for cochlear
process is expanded and concave , with a tongue-like diga extenson; the facet for sugentaculum
teli is somewhat rounded , dightly oblique inward , and connected with the facet for cochlear process
but sgparated from the latera lower facet for cacaneus. Measurements ( THP 20303, 20308,
20310) : TD = 122,125,134; H = 102.5, 101, 113; APD med. = 71.6,75, - ; TD dis.
at. = 101,104, 112.2; APD dis. at. = 68.5,66.2, - ; Wtrochlea = 82, 67.5, 85; TD
dis. max. = 109, 107.6, 117.3.

Cdcaneus (Fig. 3.1) : The body is sort and robug. The calcaneal tuber is masdve, with a
broad and rough pogerior suface and a projected ridge on its lateral and media lower margns. On
the lateral surface , a snmooth insertion for longusfibular muscle is present. The sugentaculum tdi is
horizontally narrow and srongy projected inward. The facet for adragalus under the sugentaculum
teli is rounded, dightly concave, and separated from the svdl facet for navicular by a wide and
shalow notch. The tarsal groove iswide and shallow. The anterior border is concave in its length
and svooth in its upper part. The cochlear process is very weak , under which the facet for
adragausis large and triangularly convex , with a srall facet for tibia. The tarsal dnusis srdl.
The poderior border is undulate , very wide in its upper part , and not condricted in its midde part.
Measurements (THP 20311) : AFD tub. = 108.7; TD min. = 61.3.

Navicular (Fig. 3.3) : The body is rectangular in proximal view, and flattened from above
dowrward. On the proximal surface, the facet for agtragalus is concave, the laterd rorrarticular
depresson isweak , and the facet for calcaneus is narrow and long. The diga surface is convex
and the non-articular groove between the facets for mes>- and ectocuneiforms is oblique and weak.
The ocontinuous anterior and mediad borders are rough. On the poderior border, the media
prominence is large and dtuated proximally , while the lateral one is amdl and dtuated digaly. The
laterd border is oblique, with the upper facet for cuboid well-developed , a weak lower facet for

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



2 : 117

Fg.3 Tarsdsd Hasmatherium caucasicum from Nihewan (Hebei , Ching)
1. right cacaneus, THP 20311; 2. right agragdus, THP 20308 ; 3. It navicuar, THP 20305;
4. €t cuboid, THP 20304
a. anterior view; b. poderior view; c. laterd view; d. digd view; e. proximd view; f. medid view
I. facet for cochlear process; Il. facet for sugentacuum tali; I11. lateral lower facet for calcaneus
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cuboid , and a large concave and rough surface between the two facets. Measurements (THP 20305 ,
20322) : L =83,94; W = 58,56; H = 40, 40.

Cuboid (Fig. 3.4) : The proximal surface is large, triangular and dightly concave, and a
oontinwous central creg separates it into two facetsfor cacaneus and agragdus. The diga articular
surface is large and concave , and awide and shalow groove is Stuated between the surface and the
pogerior tuberogty for plantar ligament. On the medid surface, the anterior facet for navicular is
well developed but the pogerior navicular facet is very weak ; the anterior facet for ectocuneformis
very srdl and the poderior ectocuneiform facet is alnog absent. The groove for tarsal candl is
wide. Measurements (THP 20304, 20306) : L = 98.3,98.2; W = 62,56; H = 77.8, 68;
TD prox. at. = 59, 60.5; APD prox. art. = 69.5,74; Hant. = 63.4, 58.4.

Mt Il (Fg. 2.3) : The shdt is dender. The lateral and medid borders are relatively rough in
their proximal 3/ 4, and they have a Smilar thickness. On the pogerior suface , there is awide and
low ridge dong either sde of its proxima 2/ 3, and a marked wide groove is Stuated between the
ridges. The anterior surface is rdatively srooth. The proxima articular surface is farr shgped and
dightly concave , with a weak anterior tuberodty , egecidly in its lateral part. On the proxima
laterd surface, the anterior facet for Mt 111 is gpproximatdly rectangular and Stuated upward , while
the pogerior one for Mt Ill is ©omewhat rounded, Stuated dowrnward, and srongy projected
backward ; a narrow connection joins them and a deep and triangular depresson lies irferior to
them. A wide and shdlow depresson is stuated between the proxima articular surface and the
posgerior facet for Mt 111. Measurements (THP 20316, 20317) : TD prox. = 70.7, 72.4; AFD
prox. = 53,59.5; TDmd. = 53,54.5; AFD mid. = 29.3, 34.5.

Comparison and discussion  For the named ecies of the genus Hasmotherium , many
goecimens are atributed to E. sibiricum, including a lot of conplete skulls, but few are described
for E. caucasicum. On the other hand, both gecies lack conplete skeletons, which limits
knowledge about their limb bones, egeciadly for E. caucasicum. In the Nihewan oollection of
Licent in Tianjin Natura Hidory Museum, there is no dental or skull meterid of Hasmaotherium.
Chow (1958) described a tooth fragment of Hasmotherium . from Nihewan in the collection of
Inditute of Vertebrate Paeontology and Paeoanthropology , which was moticed by Tellhard de
Chardin and Leroy (1942) .

The rhinocerotid fosdls from the early Early Feistocene Nihewan (Xiashagou) fauna include
Dicerorhinus yunchuensis, Codlodonta nihowanensis , and Hasmotherium caucasicum (Teilhard de
Chardin and Aveteau, 1930; Chow, 1963; Kahlke, 1969; Qiu and Qiu, 1995; Antoine, 2002 ;
Deng, 2002b; Qiu & a. , 2004) . The szesdf D. yunchuenss and C. nihowanensis are much
sraller than that of E. caucasicum. Teilhard de Chardin and Fveteau (1930) conpared the
radius, semilunate and Mc |Il between C. antiquitatis and E. caucasicum, and showed that the
former is about 30 40 percent srdler than the latter. C. nihowanensis is srdler than C.
antiquitatis (Deng, 2002b; Qiu e a. , 2004) . The meterid of D. yunchuensis from Nihewan is
teeth and o assured limb bones. Judging from the dimendons of a skull of D. yunchuensis from
Yushe, Shanxi (Chow , 1963) , the sze of this eciesis close to the extant Ceratotherium simum
(Querin, 1980, tab. 2) , but the limb bones of the latter are much svdler than those of E.
caucasicum. For exanple, the Mc IIl of C. simum is about 50 percent shorter and about 30
percent narrower than that of E. caucasicum from Nihewan (Querin, 1980, tab. 19; Teilhard de
Chardin and Aveteau , 1930, p. 20). As a result , the limb bonesof D. yunchuensis should be
obvioudy srdler than thosedf E. caucasicum. Therefore , we can diginguish the limb bonesof E.
caucasicum from other rhinoceros gecies in the Nihewvan assemblage according to their erornous
sze, which are conpletely identica with the measurements of Hasmatherium in Querin (1980,
Tab. 121).

On the bagsdf the limb bonesdof E. caucasicum described in thispgper , we can conpare this
gecies with E. sihiricum nore conpletely. The two gpecies have many comnon limb bone
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characters, such as a degp and wide gutter for the extensor carpi on radius, a vishle facet for
magnum in anterior view of Mc 1l , atriangular proximal suface of Mc IV , a vegigd Mc V , and
sient insertion for carpa extensor of metacampa's; an oblique orientation of the facet for fibula, a
low or noderate collum tdi , a dightly oblique ange between the trochlea and the digd suface, a
high tongue-like extenson of the facet for cochlear process, and an indegpendent latera lower facet
for calcaneus from the facet for sugentaculum tali on adragaus; a tibiafacet present , a massve
cacanea tuber , and a shooth ingertion for longus fibular muscle on calcaneus; dender limbs, low
and srooth intermediate relid of metgpodids, and a long insertion of m. interossai but o pogtero
digd tubercle on the digphyds of metgpodids.

On the other hand, the limb bones between the two ecies dow me differences in
norphology. The ulnadf E. caucasicum has no second digal facet for radius, while E. sibiricum
hasone. The unciform of E. caucasicum has ro facet for Mc V , while E. shiricum has one to
oonnect with the proximal facet for pyramidal. The fibular facet on the agragdusdof E. caucasicum
is concave, but that of E. shiricum isflat.

Gonpared with the krown limb bonesof E. caucasicum from southern Sberia, the gecimens
from Nihewan are identica with them, such as an absent pogero-proxima facet for semilunate, a
flat facet for magnum in laterd view, and same anterior and pogerior heights on scgphoid; an
asymmetrical proximal border in anterior view on trgpemid , a vedigial Mc V , a sient ingertion for
the extensor carpaison metacarpa's, an acute diga end and a keded shgpe of the anterior surface
on smilunate, o facet for Mc V on unciform, dender limbs, and low and svooth intermediate
relid on metgpodias.

The materiad from Nihewan d< reveds additiona limb bone characters for the genus
Hasmoatherium , such as a triangular proximal surface of cuboid , and a rectangular cross section of
navicular in proximd view ; a TD/ H ratio averaging 1. 21, an APD/ H ratio averaging 0. 74, and a
pogerior gop on the facet for cuboid on asragd us.

Acoording to cladigic analysesfor elasrotheres, the genus Hasmaotherium is the nog derived
(Cerdeip , 1995; Antoine, 2002) . In fact, nog characters of the limb bones of B asmotherium
from Nihewan are derived, but ome are primitive conpared with other asotheres (Antoine,
2002) . These primitive characters include a degp and wide gutter for the extensor carpi of radius,
absence of second digal facet for ulnaon radius, and a visble facet for magnum in anterior view on
Mc 111 ; an expandon of facet for cochlear process, an independent lateral lower facet for cal caneus
from facet for sugentaculum tali , a poderior gop on the facet for cuboid on agragdus; massve
cacanea tuber , no pogero-digd tubercle on the digphyss of metagpodias, a long insertion of m.
interossei on metgpodiads, identica anterior and pogerior heights of scgphoid , an acute digd end
and a keded shepe of the anterior surface on semilunate , and dender limbs.

Between the two fecies of Hasmotherium, E. caucasicum may be nore derived than E.
sibiricum, dnce the unciform has o facet for Mc V , and the agragdus has a concave facet for
fibula on the former. On the other hand, E. caucasicum is very close to E. sibiricum. Borisdak
(1914) was hedtant when he created this species, and Ringgrom (1924) ao indicated that
differences between them are very svdl and their dzes are dmilar. Gonparions of limb bones
dependent on the material from Nihewan show that E. caucasium isindeed closeto E. sibiricum.

Hagmotheriini is not very abundant as a rhinocerotid group , but its fosdls are comparatively
wdl represented in China, epecidly incduding sverd o the larges genera, such as
BHasmotherium, Sinatherium, Pardasmotherium, Ningxiatherium , and Iranotherium (Teilhard de
Chardin and Rveteau, 1930; Killgus, 1923; Ringstrom, 1924; Chow, 1958; Chen, 1977; Qiu
and Xie, 1998; Deng, 2001, in press) . In contrast to Pare asmotherium schansiense described by
Killgus (1923) , Pardasmotherium linxiaense, Sinotherium lagrelii , Ningxiatherium longirhinus ,
and Iranotherium morgani have mo limb bones found in China. Arother easrothere genus,
Hispanatherium has awider digribution in China (Zhai , 1978; Yan, 1979; Quan, 1988, 1993;

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



120 43

Cerdefp , 1996 ; Deng, 2003, 2004) , however , only H. tungurense has limb bones found from
Tunggur in Nel Mongol . The sze of Hispanotherium is much grdler than that of Basmotherium ,
their limb bones can be eadly digtinguished.

The limb bonesof P. schansiense include only a calcaneus plus agragdus and a radius plus
ulna preserved in Tlbingen, Germany (Killgus, 1923 ; Ringgrom, 1924) . |. morgani has some
limb bones disoovered from Maragha, Iran (Mecquenem, 1908) . All known characters of limb
bones of P. schansiense and |. morgani are not nore derived than those of E. caucasicum , which
iscondgent with their phylogenetic postions (Cerdefp, 1995; Antoine, 2002) . Combined with
hypsodont cheek teeth with much cement and srong enamel plications, the dender diga limb bones
o E. caucascum indicate that it is curoria and dwellsin an open seppe as a typical grazer.
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