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LIMB BONES OF CHILOTHERIUM WIMANI
( PERISSODACTYLA, RHINOCEROTIDAE) FROM THE LATE
MIOCENE OF THE L INXIA BASIN IN GANSU, CHINA

DENG Teo
(Indtitute d Vertebrate Paleontdogy and Palecanthropology, Chinese Academy o Sciences Beijing 100044)

Abgract The genus Chilatherium was dominant anong the Hipparion faunaof the Late Miocene in Chi-
na, and it do gopeared in other regons of Asa and Suth Europe widely. However , sudies for the
podcranid skeletonsof Chilatherium are scarce. Although rich fosslsdf Chilatherium were discovered in
Baode, Shanxi and Fugu, Shaanxi , only ome postcranid bonesdf Ch. anderssoni were described. Re
cently , very abundant fosdlsdof Ch. wimani were di scovered from the Late Miocene of theLinxiaBasnin
Ganau, China, including alot of skulls aswell aspodcranid skeletons. Inthispgper , limb bonesdf Ch.

wimani are gudied. Thefore and hind feet o Ch. wimani are tridactyle, and limb bones are as short
and robug asthose of Ch. anderssoni disoovered from Baode. Facets  and  for calcaneus on the
poderior face of adragdusd Ch. wimani are connected to each other or separated by a narrow groove.

Inthe sufamily Aceratheriinae, limb bones of nogt genera and ecies are longer and denderer than
those of Chilatherium , such as Plesiaceratherium gracile, Alicornops simorrense, Aceratherium indsivum,

Hopl oaceratherium tetradactylum and Acerorhinus zernowi. Only limb bones of Acerorhinus pal aecsi nensis
are close to those of Chilatherium.

Key words LinxiaBadn, Gansu, Late Miocene, Rhinocerotidae, limb bone

Ringgrom (1924) created the genus Chilatherium on the bads of the Late Miocene rhinocero
tid materid from rorthern China, including five gecies, but podcrania skeletons were few and i
conmplete. Anong these Peciesaf Chilotherium, Ch. wimani was egablished based on the materia
from Fugu, Shaanxi , China, but Ringstrom (1924) had only severa ecimens, without any limb
bone. Deng (2001a, b) described nore fosdlsof Ch. wimani from Fugu and Linxia, 0 the cha
ractersof this Pecies are recognized on nore detailed and conplete irformetion. The Hipparion
fauna from the Linxia Badn is very dmilar to that from Fugu, in which rhinoceroses are dominant
ingead of hippariones. The fosdlsaf Chilatherium are the nogt abundant in the rhinocerotids from
Linkia, including many pogcranial skeletons.

Inthe Hipparion fauna of the Linxia Basn, three forms of the sukfamily Aceratheriinee are
disoovered, including Chilotherium wimani , Acerorhinus hezhengensis , and A. cornutus. Accord
ing to numbers of skull gpecimens, Ch. wimani is absolutedy dominated anong the three forms.
Gorregpondindy , the limb bones of the subfamily Aceratheriinae from the Hipparion fauna of the
Linkia Badn can be obvioudy divided into three groups, and the group of midde Sze isd® abo-
lutely dominated anong them. Combined with norphological features, the dominant group of limb
bones are determined to belongto Ch. wimani. According to the skull 9zesdof A. hezhengensis and
A. cornutus (Qiu et d. , 1988; Qiu and Yan, 1982) , the limb bones of large sSze should belong
to the former and ones of sall Sze to the latter.

The limb bonesof Ch. wimani udied here are collected from different locditiesin the Linkia
Badn , including Dashengou , Nanyangshan , Dashanzhuang , Hetuo , Gaojiashan of Hezheng Gounty
Houshan, Lanjiashan, Shanzhuang, Sgou, Gtan, Shadigou, Yangwgouzi , Qiagjia of Quanghe
Gounty , and Shuanggongbel of Dongxiang Gounty. A detailed fidd corration proves that these lo-
calities have the same horizon, i. e. the middie upper part of the Liushu Formation of the Late
Miocene with grey orange or yellow brown dity mudgone or muddy sSltdone.

The gudied ecimens include 2 scapulas, 10 humeri, 2 radiuses, 1 una, 1 scgphoid,
1 semilunate , 3 pyramidas, 1 pisform, 2 trgpemid, 1 magnum, 1 unciform,2Mc , 3 Mc



4 : ( . 307

4Mc , 1 conplete goup of fore phaanges, 10 fenora, 6 patdlae, 7 tibiae, 4fibulae, 10 adra
gauses, 2 cacaneuses, 3 naviculars, 1 meocuneiform, 1 entocuneform, 3 cuboids, 3 Mt | 3
Mt ,4Mt ,and1gouw o hind phaangeswithout 2nd and 3rd Ph . The meterid is depo-
dted in the Hezheng Paleontologica Museumin Gansu, China. Terminology follows Seson (1953) ,
and the measurements are acoording to Qu rin (1980) and given in mm. Abbreviations used in text
and tables: a. =about ; ant. = anterior ; AFD = anteropogerior diameter ; art. = articular; ddt. =
ddtoid; dis. =digd ; H=height; HMV =preix to the gudied fossls o the Hezheng Pa eontolog-
ca Museum; L =length; max. =maximal ; med. = medid ; md. =midde; min. =minima ; olec.
=olecraron; prox. =proxima ; TD = transverse diameter ; troch. = trochanter; tub. = tuberodty;
W =wicth.

1 Forelimb bones

1.1 Scapula(Fg.1,3)

Sgpular pine iswel developed; it is triangular in shape and grondy extends backward ; its
free marginisthick and gpina tubercle isrough. Supraspinousfossaiswide and shalow proximaly ,
but narrow and deep digadly. Infraginousfossaisflat and broad , and muscle lines are srong. Subr
cgpular fosza iswide and shdlow ; it gradualy becomes weaker upward and disgppearsin the mid
de o the bone. Anterior serrate face is narrow , concave and svooth , while pogerior one projected ,
oonvex and rough. Scepular cartilage has been osdfied. Anterior border is convex in midde and
rough on top , with a shdlow depresson proximdly and digaly regpectively. Rogerior border is
grongy concave and srooth on the lower half , while oblique and rough on the upper hdf. Vertebra
margn is rounded and rough. Qeroid cavity isovd , with awide and shallow dermoid notch. Scapur
lar tubercle is srong and rough, and coracoid process is short and wide. Measurements ( HMV
0455, 0456) : H=442, 440; APFD mex. =185, 180; APD neck =87, 89.5; TD neck =34.5,
47.5; APD dis. =121, 102; TD art. =58, 61; AFD at. =71, 74.5; TD max. =76.5, 96.
1.2 Humerus(Fig.1,b; Tade 1)

Laterd margn is narrow. Deltoid tuberosty is board shgped and extends backward. Laterd
oondyle cred is sharp. Medid face is convex and srooth , with a teres tuberosty in middle and a
clear nutrition foramen. Anterior face is quadrangular , wide and sTooth on upper part , while triarr
gular , narrow and rough on lower. There is a ardl rough part of deltoid tuberosity on the anterior
face. Humerus creg is gradualy weaker and di ssppeared downward. On the proximal part , humerus
head is a rounded triange approximately , and humerusfossa is narrow and svdl ; laterd tuberosty
is grong on the anterior part , but weak on the poderior ; medid tuberodty isweak on both anterior
and pogerior parts; centra creg islow and weak , with narrow and deep laterd intertubera groove
but wide and shalow media one. On the diga part , the groove between lateral condyle and latera
epiocondyle iswide and deep , while that between medid condyle and medid epicondyle narrow and

Tablel Measurements of humeri of Chilotherium wimani from the Linxia Basn  (mm)

Measures HWV HVV HWV HWWV HVWV HVWV HVWV HVWV HWV HWV
0462 0491 0493 1034 1035 1048 1050 1051 1054 1055
L 321 319.5 322.5 318 335 315 330 310 310 322
TD prox. 145 144 136.5 129 126.5 129 144 136.5 138.5 146
AFD prox. 98.5 92 109.5 91.5 108 9 - 109 117.5 106
TD min. 59 52 52.5 54 56 56.5 51 48 62 55.5
APD in TD min. 54 56 54 54 56 53.5 55.5 47 50 49
D dis. 115 113.5 112 113 117 112 115 1 119.5 123.5
APD dis. 95 9.5 - 93 91 0 - 86 87 20
TD in ddt. tub. 128.5 128.5 116 128 106 125 118 123 114 116
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shalow ; corornoid fossa is triangular , with a rough bottom; media epicondyle is narrow and high,,
while lateral one oval and low; condyloid crest iswel developed, and its lower part is an oblique
quadrang e ; olecraron fossa is broad and deep , with graight lower margn and sharp upper one

that it istriangular in the pogerior view.

Hg.1 Long bones, scapula and patella of Chilotherium wimani from the Linxia Basin
a. |dt scgpula, HMV 0455, laterd view; b. right humerus, HMV 0462 , anterior view; c. ldt radus and una,
HMV 1031, juvenile, laterd view; d. right radius, HMV 1038, arterior view; e f. Idt tibia and fibua, HMV
0467 , e. arterior view , f. poderior view; g h. Idt padla, HMV 0532, g. anterior view , h. pogerior view;
i. rignt femur, HMV 1062, anterior view. Scde bar =10 cm
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1.3 Radius(Fg.1,c,d)

The bone is laterally conmpressed and dightly curved backwards, and its anterior face is
sooth , with two wide and thick ends. Forearm interosssous sace is very narrow. Pogerior face is
srooth medidly but rough lateradly , with a projected tubercle on its proximal part. Sde faces are
srooth and convex , and the media face is draight but lateral one is curved lateraly. Proxima me
dia tuberogty is gronger than latera one. Digd part has fused with ulna. Anterior depresson of
scgphoid facet is narrow , semilunate facet is grongy concave , pyramidal facet is broad , and pis-
formfacet is amdl and triangular. On the anterior face of dida part , medid and centra grooves are
narrow , but latera one iswide. Measurements (HMV 1038, 1039) : L =278, 266; TD prox. =
91, 82; APD prox. =50.5, 46; TD mid. =51.5, 48.5; APD mid. =30, 32.5; TD dis. =84,
79.5; APD dis. =54, 51.5; TD dis. art. =74.5, 69; AFD dis. art. =32, 36.

1.4 Una(Fg.1,0)

The bone has three edges. dde faces and latera margin are svooth , while anterior face and
medid margin are rough. Medid faceisflat , but latera oneis dightly concave. RPogerior margnis
srooth and curved backwards. Medial proximd face is concave and syooth, while lateral one is
oonvex and rough. Semilunar notch is broad and deep. Dida part hasfused with radius, with a dis
tinct suture between them. Measurements (HMV 1031, juvenile) : L =329; TD olec. = a. 48;
AFD olec. =77; TD prox. art. =68; AFD prox. =96; TD mid. =46; AFD mid. =31.5; TD
dis. =52; APD. dis. =44.5.

1.5 Carpals

Sephoid (Fg. 2, a) isepecidly broad , with deegply concave proximal articul ation whose me-
dia edgeisvery high. Two latera facets are for samilunate , and there is a rough depresson between
their pogderior parts. Dida articulation has a sharp anteropogerior centrd cred to divide it into two
facetsfor trapezoid and magnum repectively. Externa face is rough. Anterior face is convex , and
lateral and pogerior faces have tubercles. Measurements (HMV 0985) : L =62; W=34.5; H=
43; L prox. art. =26.5; Wprox. art. =33; L dis. at. =44; W dis. art. =25.

Samilunate (Fig. 2, b) is hammer-shaped , with wide anterior part and narrow pogerior one.
Proximal facet is saddle-backed for radius, with a marked central cres. Dida facet d is sadde
backed for magnum and unciform. Two laterd facets are for scaphoid , and there is a rough and deep
depresson between them. Measurements (HMV 0985) : L =55.5; W=44.5; H=44.5; H arnt.
=45,

Pyramidd (Fig.2, c) isirregular in shgpe. Proximal facet is concave for radius. Diga facet
a o is concave for unciform. Two svdl media facets are for semilunate. Anterior and laterd faces
are rough , and pogterior face isoblique. Measurements (n=3) : APFD =29.5 31; TD=34.5
35; H=38.5 40.

Asform (Fg.2, d) isa curved and rounded board , with marked neck behind anterior facets.
Media face is concave, while laterd face is convex and rough, with a wide and shalow Snew
groove. Proximal facet is dightly concave for radius, while diga facet isflat for unciform. Thereis
a grooth cres between the two facets. Measurement (HMV 0985) : L =45; W=34; H=34,

Trapezid (Fig. 2, e) is cashew shaped. Proximd facet is broad and concave for scaphoid.
Two latera facets are for magnum. Anterior face is rough, and medid face is narrow , with a trans
verse rough cregt. Diga facet islarge and concave for Mc . Measurements (HMV 0985, 1008) :
L=33,37; W=21,20; H=21, 25.

Magnum (Fig. 2, f) isvery irregular in shape, and its pogerior part is narrow and rough , and
grongy extends backwards , with well marked notch behind proximal process. Proximal articulation
has a marked anteropogerior cres , with alarge and concave medial facet for scgphoid , and a narrow
and convex laterd facet for semilunate. Digd facet is very wide and concave for Mc  , with
draight medid border and concave latera one, and with a svdl medid facet for Mc . Three
small media facets are for trapezoid , and there is a rough depresson between them. Three sl
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Fg.2 Capdsandtarsdsd Chilotherium wimani from the Linxia Basn
A. |t capds, HMV 0985: a d, proximd view, a. sgphoid, b. semilunate, c. pyramidd , d. pisform;
e g, ddgd view, e. trgpemid, f. magnum, g. unciform. B. |dt tarsas: h. adragdus, HVV 1021, pogerior
view; i. navicdar, HMV 1005, proximd view; j |, HMV 0987, j. meocuneform, digd view; k. entocu
neiform, digd view; |. cuboid, proxima view; m. cacaneus, HMV 0531, anterior view. Scade bar = 5cm

lateral facets are for unciform. Lateral face is rough , with a central depresson. Anterior face isre
latively narrow and rough , with a grong transverse cres. Measurements (HMV 0985) : L = 73;
W=33; H=46; H art. =45.

Unciform (Fg.2, g) iswedge shaped goproximately. Tubercular process on the lower part of
pogerior face iswel developed. Proximal articulation has a central cred to divide it into facets for
semilunate and pyramida regectively. Two digd medid facetsarefor Mc  , and one sl laterd
facet isfor Mc . On the media face, two long facets and one square facet are for magnum , and
there are creds between them. Lateral face is narrow, and anterior face is rough. Measurements
(HMV 0985) : L abslute=48.5; L anatomic =45; W=31; H=26.

1.6 Metacarpals(Fig.3 ,A; Table 2)

Mc  is prolate and dightly contorted medidly. Laterd margn is thicker than media one.
Lower part of media margn is convex highly. Anterior face is stooth and flat , with rough and pro-
jected proxima and diga parts. Proximal centra facets are very large and dightly concave for trape
2id, and there is a high and svooth cres between them. Magnum facet is narrow and long , with a
merked cres withMc ~ facet. Didd articulation for thefirg phaanx  is convex and oblique me-
didly on the anterior face , while there are two condyles and one oblique crest on the pogerior face.

Media condyle is larger than latera one, and there is a srdl fossa on their externd face
regectively.
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Fg.3 Metgoodids and phadanges of Chilatherium wimani from the Linxia Basn
A. ldtforefoot: 2nd Ph , HMV 1122; others, HMV 0985. B. It hindfoot: 3rd Ph , HMV 1121;
others, HMV 0987. Anterior vienv, scae bar =5cm

Table 2 Measurements o metacar pals of Chilotherium wimani from the Linxia Basin (mm)

Mc Mc Mc
Measures HVV HMV HVV HVV HMV HMV HMV HVV HMV
0985 1118 0534 0985 0989 0985 0091 0992 0993
L 103 104.5 - 120 123 3 %3 91.5 87
D prox. 38 37 45 45 45 28.5 30 29.5 4.5
AFD prox. 30.5 35 40 39.5 - 7] - - 29
D mid. 31 35 37 4 36.5 27 29 28.5 29
APD mid. 12.5 16 17 16.5 18 15.5 17 16 17.5
 ds. mex. 39 37 46.5 42.5 45 28 28 a1 3.5
D ds. at. 29 7, - 36 4 25.5 29.5 k7] 29
APD ds. 29 38 - 3.5 2.5 31 2.5 30 30

Mc  is prolate and draight. Laterd margn is dightly thicker than medid one. Proxima
cred is very high. Magnum facet is large and dretches markedly backward. Anterior latera facet
has a transverse crest , and poderior latera one contacts with magnum facet. Digd articulaion has
a rounded upper border , and its centrd cred is grong.

Mc  isrdativey thick and curved laterally. Medid margin isthicker than laterd one, and it
is rough and convex. It is denderer thanMc . Proximal facet istrapezoid outlined , with a media
creg to limit narrow anterior media facet. Pogerior media facet iswide , round and di placed back
ward , making the pogerior end of the bone; it does not contact proximal facet , with along and nar-
row groove between them. Mc  facet is absent.

1.7 Fore phalanges(Fig.3 A ; Table 3)

Sde phdanges are inclined , and dde third phalanges grongy extend medialy and laterally re-

gectively. Centrd phadanges are symmetrica , and much wider than sde phalanges.
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Table 3 Measurements of fore phalanges o Chilotherium wimani from the Linxia Basin  (mm)

Measures 1 1¢ 1 2nd 2nd 2nd 3rd 3rd 3rd
Ph Ph Ph Ph Ph Ph Ph Ph Ph
L 25 23 26 19.5 15 20 23.5 18.5 25
D 30 39 32 30.5 36.5 30.5 53 65 59
APD 28.5 25.5 30 20 19.5 20 17 22.5 17.5

Notes:2nd Ph , HMV 1122; others, HMV 0985.

2 Hind limb bones

2.1 Femur (Fg.1,i; Table 4)

The upper part is lateraly conpresed , with awide and shalow depresson of inverse triange
on its anterior face. The lower part is a prismwith three edges and srooth pogerior face. The cerr
tra part has rough surface , with alow miror trochanter. Medial supracondyloid cres isweak. Third
trochanter iswell developed , with a curved border forward. Supracondyloid fossa is indiginct , but
laterd supracondyloid cres is grong and rough. On the proximd part , fenora head is a dightly
compressed hemi ghere , with a grongy projected anterior margin; head cavity iswide and shallow ;
mgjor trochanter is lower than femmora head , with a weak notch between its anterior and pogterior
parts; trochanteral creg is srong, and trochanteral fossa is degp. On the diga part , trochlear me-
dia creg is higher and wider than laterd one, and they are dightly convergent dowrward ; inter
oondyloid fossa is narrow and deep , and there is a narrow groove between ocondyle and cres on the
same 9de. Two condyles are dightly divergent downwards, and they have the same levd of eeva
tion. Medial supracondyle is a high cone with three edges, but latera one is very weak. Extensona

foszais large and broad.
Table 4 Measurements of femora o Chilotherium wimani from the Linxia Basin  (mm)

Measures HWWV HVWV HWV HWV HWV HWV HVWV HVV HWV HVWV
0453 0468 0470 0492 0495 1042 1043 1058 1059 1062
L 395 395 390 390 390 390 390 390 375 395
TD head 85 79 76 76.5 79 72.5 83 74 82 79
APD head 71 70 68.5 69.5 68.5 72 74.5 - 59.5 71
TD prox. 173 166 158 176 157 154 171 150 163 167
D min. 72 66 68 75 68 64 74 65 59.5 71
APD in TD min. 49.5 47.5 44 40.5 47 56 a7 a7 51 49.5
TD dis. - 121 112 118 119 108.5 117 111 115 120
APD dis. - - 134 125 137 138 133 - 136
H 3rd troch. 86 73 9% 92 93 93 89 - 71 80
TD 3rd troch. 127.5 115 108 - 117 113 126 - 116 124.5

2.2 Patdla(Fg.1,9,h)

The bone isan irregular quadrange. Anterior face is convex and rough. On the pogerior face ,
verticd creg is srong and convex , and it shifts laterdly 9 that medid concave facet is much wider
than latera one. Media processis srongy projected , and upper and lower processes a0 are pro
minent. Lateral margn isrounded , without any process. Measurements (n=6) ;L =84.5 91; TD
=76.5 88; APD=40 46.5.

2.3 Tibia(Fg.1,e,f; Table 5)
The bone is a prismwith three edges, and upper part is conpressed transversely but lower part
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anteropogeriorly. ltsproxima and diga parts are wide , while midde part is narrow. Medid faceis
draight, with broad and rough upper part that rgpidy becomes narrow downwards. Laterd is
sooth , and poplited line is sharp and oblique. Tibid creg is rough and gradually becomes weak
dowrwards urtil disgppearson a smdl diga tubercle. Interosssous gace iswide , with a rough up-

per part on its margin. On the proxima part , medid condyle is larger than lateral one, and media
intercondyloid tubercle is much wider than lateral one, but both tubercles have the same length. Iy

tercondyloid fossa is narrow and long, and poplited rotch iswide and degp. Tibid tuberodty is
broad , and ligamenta groove is narrow and deep. Mustly groove iswide, shalow and U-shaped.

The digd part hasfused fibula to form a quadrange whose medid margin longer than latera one,
and to conpose a trochlea whose creg and grooves dightly oblique anterolaterdly. Medid condyle is
weak. Laterd groove iswider and shallower than medial one, with a diginct suture between tibia

and fibula.
Table5 Measurements of tibiae of Chilotherium wimani from the Linxia Basin (mm)

Measures HVV HWWV HVV HVV HWV HWV HVWV

0459 0465 0466 0467 0486 0500 1044

L 269 282 276 281.5 273 280 275
TD prox. 110.5 100 105 106 105 97 11
APFD prox. 125.5 116 123.5 117 117 126 105
TD md. 45 44 42 39.5 42 40 43

APD mid. 44 51 46.5 44 48 52 48.5
D dis. 89 82 83 78 82 81 80
APD dis. 63.5 64 59 58 64.5 64.5 60
T ds. art. 62 64 64 59.5 62 61 69
APD dis. art. 45 45 49 49 48 51 49

2.4 Fibua(Fg.1.ef)

The bone is prolate and dightly digort , with a sTooth midde part , and its lateral margn is
thicker than media one. Fbular head is rough and strong , with sraight anterior articular border and
convex pogerior one. Dida part is narrow and long anteropogeriorly , and has fused tibia to form
lateral condyle. Measurements (n=4) : L =229 245; TD prox. =31 39; APD prox. =35
50.5; TD dis. =22 24.5; APD dis. =43.5 54.

Table 6 Measurements o agragaluses o Chilotherium wimani from the Linxia Basin (mm)

Measres HMWV  HW  HW  HW  HW  HW  HW  HW  HW  HW
0526 0527 0986 1015 1016 1017 1018 1019 1020 1021
D 72 72 72 80 77.5 71 74 79.5 74 74.5
H 65.5 62 67 61.5 63 65 62 66 64 62.5
APD med. 26 45 a4 41.5 47 a4 26 a4 - 4.5
D ds. at. 62 61 62 70 62 67 62.5  65.5 61 63.5
APD ds. at. 39 a0 38 a4 37.5 4 36 40.5 36 35
W trochiea 48 51 55 52.5 57 52 52 53 54 53
D dis. mex. 67 64.5 67 72 67 67 63 69 67.5 64
2.5 Tarsls

Agragdus (Fg. 2, h; Table 6) is short and broad , with relaively wide and degp trochlea
whose lateral lip is above dida articulation. Goove between trochlea and didd facets iswide and
deep , epecidly in midde. Laterd condyle has a marked crest , while medid one is very srooth.
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Media tubercle islarge and projected , and close to digd articular border. On pogerior face , Facet
| is alarge and concave triange with a small down tongue; Facet  is a projected and oblique o
va , and contactswith long Facet  or separatesfrom it by a narrow groove.

Cdcareus (Fg.2, m) is sort and robugt. Tuber iswide and high, with rough surface and
marked transverse proximal cres. Anterior and latera marginsdf tuber are projected , and pogerior
face is goproximetdy square. Adragalusfacets are separated. On the diga face, cuboid facet islow
and dightly concave. Beak is srondy projected medidly , but cochlear process is dort. Tarsd
groove is deep. On the laterd face, there is a large and srooth depresson, but the reg part is
rough. Measurements (HMV 0531, 0998) : H=90, 91.5; APD tub. =55.5,58.5; APD beak =
55.5, 60; TD dis. =72, 65; TD tub. =40.5, 36; TD min. =38.5, 33.

Navicular (Fg. 2, i) isan irregular quadrange, and conpressed verticdly. Poxima agtra
galusfacet islong and concave. On the digd face, there is a narrow and deep rotch between pode
rior partsof middle and externa facets. Anterior and medid faces are continuous, with rough and
ocon-vex lower part but syooth and concave upper part. On the poderior face, there is a wide and
shalow notch. On the laterd face, there is a rough depresson between two small cuboid facets.
Measurements (n=3) : L =48.5 56; W=37 44.5; H=23 24.5.

Mesocuneiform (Fg. 2, j) isprolate and fabaceous. Media face is rough and convex. Proxi-
mal facet is concave for navicular. Didal facet is transversely and narroMy ovd for Mt and Mt

. Pogerior face is svooth , with an oblique and narrow groove. Measurements (HMV 0987) : L =
18; W=26.5; H=13.5.

Entocuneiform (Fig. 2, k) istriangular gpproximately. Two large proximd facets are for nav
icuar. Onthe dida face, Mt  facet is dightly convex , with awide and deep rotch. Anterior face
is convex on upper part but concave on lower part. On the medid face, there is a deep notch be
tween Mt facets. On the laterd face, there isawide notch between cuboid facets. Measurements
(HMV 0987) : L =50; W=45; H=20.

Cuboid (Fig.2, 1) hasalarge and dightly concave proximal facet , and there is a weak cres
between pogerior parts of cadcaneus and agragausfacets. In HMV 0987 , pogerior proxima agdra
gdusfacet is sort, but in HMV 1009 and 1012 long. On the diga face, Mt and Mt  facets
are wide anteriorly but narrow pogeriorly , and there is a wide and deep groove between the facets
and pogerior tubercle. On the medid face, there are four smal facets for navicular and entor
cuneform, and pogerior area of navicular facet is diglaced backwards, with a shallow depresson.
In HMV 0987 , pogerior media navicular facet islarge, but in HMV 1009 and 1012 sdll. Anterior
face is rough , with a large tubercle on laterdly upper part and awide crest on medialy lower part.
Laterd face isrough, and it is divided into anterior and pogerior parts by awide and degp groove in
middle. Pogerior face is rough and convex. Measurements (n=3) : L =53 59; W=41 43; H
=34.5 44; TD prox. at. =36 38; AFD prox. art. =40 52.5; Hant. =29 32.

2.6 Metatarsals(Fg.3,B; Table 7)

Mt is robug. Lateral face has a rough upper part , and anterior and pogerior faces are
srooth. Proximd face is narrow , with a projected tubercle forwards. There is a marked cregt be
tween one large mesocuneiform and two small entocuneiform facets, and a wide motch between the
entocuneiform facets. Diga media and laterd tubercles are well developed , and digal articulation
is amilar to that of Mc  but stronger.

Mt  isflat and wide. Anterior and pogerior faces are snooth , but lateral and media faces
are rough. Proximal entocuneiform facet has a very wide and deep laterd notch. Anterior Mt
facet islunate and pogerior one isovd , and there is awide and degp groove between them. On the
digd part , lateral tubercle is gronger than media one, and poderior Sde and midde creds are well
developed. Anterior upper border of digd articulation is high and rounded medidly but low and flat
lateraly.

Mt  isshort and robug , and its anterior and pogterior faces are snmooth but mediad and latera
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ones are rough. Proximd face is large and square , with well-developed sde tubercles, and laterd
tubercle extends forwards to close to anterior one. The laterd tubercle of HMV 0994 is grondy pro-
jected backwards. Proximd articulation is quadrangular and long anteropogteriorly , with a marked
laterd eevation; anterior media facet is smal and narrow while pogerior one islong and ova , and
there is awide and shalow groove between them.

Table 7 Measurements o metatarsals of Chilotherium wimani from the Linxia Basin (mm)

Mt Mt Mt
Mesasures HVV HVV HVV HVWV HVV HVV HVWV HWV HVWV HVV
0987 0996 0997 0987 0535 0990 0987 0988 0994 0995
L 7 89 98 100 101 109 84.5 83 0 83
TD prox. 26.5 23 26 40 37 33.5 37 41 40.5 37.5
APD prox. 41 35 37 35.5 40 32 32 31 45 33
D md. 24 23.5 26.5 36 36 32 26 25.5 24.5 24
APD md. 21 21.5 21 17 19 15 21 20 23 18.5
D dis. mex. 32 27 35.5 a4 45 39 31 28.5 26 26
D dis. art. 29 26.5 30.5 37 40 37.5 27 26 26 25
APD dis. 32 28.5 32.5 31.5 33.5 31 30.5 31 33.5 30.5

2.7 Hind phalanges(Fg.3 ,B; Table 8)
Central phaanges are wide and short , but Sde ones are narrow and long. Central phalanges are
symmetrical but 9de ones are inclined sdeward , egpecially third dde phaanges grongy extend.
Table 8 Measurements o hind phalanges o Chilotherium wimani from the Linxia Basn (mm)

Measures 14 Ph 1¢ Ph 1g Ph 2nd Ph 2nd Ph 3rd Ph 3rd Ph
L 24.5 26 28 17 23.5 32 25
™ 63 48 32 51 38 68 62

AFD 23.5 29 27.5 25 35 21 20

Notes: 3rd Ph , HWIV 1121 ; others, HMV 0987.

3 onparions and discussons

Ch. wiman has tridactyle fore feet like Ch. anderssoni , without Mc V , and both of them are
different from Hoploaceratherium tetradactylum that has tetradactyle fore feet. The Mt of Ch.
wimani has no latera cuboid facet asthat of Ch. anderssoni. The Sze of Ch. wimani is close to
or dightly svdler than that of Ch. anderssoni. The limb bonesof Ch. wimani are alittle denderer
than that of Ch. anderssoni. The gracility indexes of radius, Mc  , tibia and Mt o Ch.
wimani are 18.5, 29.7, 14. 3 and 36 repectively , while Ch. anderssoni 20, 33.9, 17. 1 and
37. 3 corregpondindy. Ringsrom (1924) emphasized differences between Ch. anderssoni and other
rhinocerotids in calcaneus facets of adragdus. Facets and  of Ch. anderssoni are sparated
with each other in awide interva , on the contrary , those of Ch. wimani are connective or separar
ted by a narrow groove. Infact, it is variable that Facets  and are connective or sparate.
Kaup (1834) described that these two facets of Aceratherium incisivum are connective , but the same
Peciesfrom Howenegg separate (Hinermann, 1989) . Some limb bones of  Chilatherium 9. de
scribed by Ringstrom (1924) are obvioudy longer than those of Ch. wimani , such as a humerus
fromLoc. 108 and afemur fromLoc. 43. The cranid charactersdf Ch. wimani indicete thet it is
the known nog primitive gpeciesd this genus. Gorregpondingy , the gracility index of limb bones as
wdl as narrow interval between Facets and o adragdus d9 dhow that Ch. wimani is nore
primitive than other gpecies of Chilotherium.
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The dze of limb bones of Ch. wimani is close to that of Acerorhinus pal aeosinensis from
Baode, Shanxi and Xin' an, Henan, and the latter al© has the connective calcaneus Facets  and
on the pogerior face of agragdus (Ringgrom, 1924) , but the limb bones of Ch. wimani are
nore robug than those of the latter , and much shorter but nore robug than those of Acerorhinus zer-
nowi from Tunggur , Nei Mongpl. Differing from Ch. wimani, A. zernowi has separate calcaneus
Fecets and  in npg adragdus, only two connective in 21 fpecimens (Cerdeno , 1996) .

The humerus and radius of Ch. wimani are longer and dightly nmore robugt than those of Al-
icornops simorrense from Sain, but their metacarpa s are close to each other. On the contrary , the
hind limb bones of the two ecies have the smilar length and gracility (Cerdeno and Sanchez ,
2000) . Fom other localities, however , both fore and hind limb bonesof A. simorrense are longer
and denderer than those of Ch. wimani (Qu rin, 1980) .

The limb bonesof Ch. wimani are markedly shorter but nore robug than those of Acerathe
rium incisivum from Howenegg (Hinermann , 1989) . All of A. indisivum from Wegern Europe have
longer and denderer limb bones than Ch. wimani. The limb bones of Hoploaceratherium te-
tradactylum are much longer and denderer than those of Ch. wimani (Qu rin, 1980) .

The metapodiasof Plesiaceratherium gracile are greatly longer and denderer than those of Ch.
wimani (Yan and Heisdg, 1986) . The adragausdf P. gracile has sparate Facets and  on
its pogterior face (Yan, 1983; Yan and Heisdg, 1986) . On the other hand , the asragdusof Ch.
wimani has connective Facets and  or separated by a narrow groove.

In concluson, the fore and hind feet of Ch. wimani are tridactyle, and limb bones are as
short and robugt asthose of Ch. anderssoni ; facets and  for cdcaneuson the pogterior face of
adraga us are connected to each other or sparated by a narrow groove. Limb bones of nog genera
and gecies in the subfamily Aceratheriinae are longer and denderer than those of Ch. wimani .
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