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NEW REMAINS OF PARELASMOTHERIUM ( PERISSODACTYLA,
RHINOCEROTIDAE) FROM THELATE MIOCENE
IN DONGXIANG, GANSU,CHINA

DENG Tao
(Institute of Vertebrate Paleontology and Palecanthropology , Chinese Academy of Sciences Beijing 100044)

Abgract  Parelasmotherium linxiaense 9. nov. ,discovered from the Hipparion faunain Dongxiang
County , Gansu Province ,China ,has large sze rdatively weak enamel plications ,and marked crista and
hypooone to be distinguished from P. schansiense and P. simplum. The first disovery of the lower
cheek teeth of Parelasmotherium is very important , because we can recognize more characters of
Parel asmotherium different from those of Sinotherium based on them. This new pecies has an

accurate horizon ,and its age is the early L ate Miocene.
Key words Dongxiang , Gansu ,Miocene ,Rhinocerotidae ,éasmothere
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Parel asmotherium was established by Killgus (1923) based on speci mens collected from
Shanxi. Itstype Peciesis P. schansiense. Ringstrom (1924) consdered this gecies syno-
nymous with Sinotherium lagrelii collected from Baode, Shanxi ,or a subsecies of the
latter ,at most. But Qiu and Xie (1998) pointed out that Parelasmotherium is smaler in
Sze its upper cheek teeth not differentiated into crown and prism parts,amost no enamel
crenulation. These characters are markedly different from those of Sinotherium. As a
result, they suggested restoring the genus Parelasmotherium. They ads referred
Sinotherium simplum established by Chow (1958) to the genus Parelasmotherium , and
added dme ecimens from Wangji Village in Dongxiang, Gansu to P. simplum.
Unfortunately, stratigrgphic podtion of the Wangji specimens ocould not be precisy
determined. Recently ,ome new pecimens were disoovered from the Late Miocene dgposts
inalong sction at Ndes Village dtuated 11km to the outhwest of Wangji. They can
obvioudy beidentified asthe genus Parel asmotherium ,but are different from the two known
gecies of this genus. In this locaity, accompanying fosdls include Hipparion,
Ningxiatherium , Shaanxispira, Tetralophodon and Dinocrucuta.

1 Systematic paeontology

Family Rhinocerotidae Owen ,1845
Subfamily Rhinocerotinae Dollo,1885
Tribe BElasmotheriini Dollo,1885
Genus Parelasmotherium Killgus,1923

Parel asmotherium linxiaense sp. nov.
(Pis. ‘tables1  3)

Holotype V 12650.1 5 right M2 et and right M3 ,right m1 and left m2 ,belonging
apparently to one and the same individual .

Referred specimen 'V 12650. 6 ,an unworn right m3.

Locality and horizon Guonigouin Naes Village ,Dongxiang County ,Gansu Province,
China ,early L ate Miocene.

Diagnosis Large hypsodont elasmothere. Upper cheek teeth not differentiated into
crown and prism parts. Enamel scarcely folded. Upper molars have well-developed crista and
large hypocone. Lower molars have the same developed trigonid and talonid ,as well as well-
developed anterior and posterior cingula.

Etymology Linxia,this holotype is collected from the Linxia Badn.

Dexription The M2 has a narrow worn surface with labia length longer than lingua
one and with its width increases toward its root. Itslabia wall isflat ,with weak paracone
fold. The protocone is flat on lingual sde,where a vertica groove is gradualy developed
downward ;the anterior and posterior constriction foldsof protocone are weak ;the antecrochet
iswide and short ;and the protoloph strongly inclined backward. Metaloph connects with
ectoloph by a narrow neck in connection  that the hypocone looks very large. Hypocone has
round lingual margin and no congtriction. Metaoph is ds strongly inclined backward and
has no crochet. Crigtaislarge and bifid at end ,while postcrista short and narrow. Metastyle
is relatively long. Posterior cingulum is close to the worn surface. Middle vdley is wide and
open. Posterior valey is narrow and deegp. There are no lingual and labia cingula.

M3 has a triangular worn surface. Itsfine and sharp paracone is projecting forward,
with a wide and shdlow fold. Protocone hasflat lingua margin with two indistinct grooves
and weak congrictions. Protoloph strongly projects backward ,with very narrow connection
with ectoloph and without antecrochet. Ectoloph has an even width. There are along crista
and a smaller postcrista. Middle valley is wide and deep. Anterior and posterior cingula are
well- developed.



4 ( ) 309
Table1 Measurementsand comparisons of M2 of Parel asmotherium linxiaense sp. nov.  (mm)
Measure P. linxiaense P. simplum P. schansiense S. lagrelli
(Qiu and Xie ,1998) (Qiu and Xie ,1998) (Ringstrom ,1924)
L max 100 83
L bas 75 92
W at L max 52 60 ?
Wmax 80 74.8 75
Hlab 132 118 130 106
L max/ Hiab 0.76 0.67 0.64 0.59
Table 2 Measurements and comparisons of M3 of Parel asmotherium linxiaense sp. nov.  (mm)

Measure P. linxiaense P. simplum S. lagrelii
(Qiu and Xie,1998) (Ringstrom ,1923 ,1924)
L max 90 74 106
L bas 90 76.5
W at L max 77.5
Wmax 77.5 50 60
Hlab 109 128 90
L max/ Hiab 0.83 0.58 1.18

Paradophid of mlis relatively narrow. Itsprotolophidiswide,with smal and projecting
paraconid. Metaoconid constricts dightly. Anterior valey is wide and shallow ,and posterior
one deep. Metaconid and entoconid have flat lingual margins. The base of crown becomes
short markedly. Labial grooveiswidey V-shaped. Anterior and posterior cingula are curved
downward. Anterior cingulum is closed to worn surface ,but posterior one is lower.

The shape of m2 is amilar to that of m1 but with larger Sze ,and m2 has no projecting

paraconid.

The m3isan unworn Pecimen. Itsanterior cingulumisin the upper 1/ 3 of the crown,
and posterior in the half of the crown. The trigonid isobvioudy higher than the taonid ,and
posterior valey deeper than anterior one.

Table 3 Measurements and comparisons of the lower molars of Parel asmotheri um |inxi aense sp. nov. (mm)

ml m2 m3
Measure P. linxiaense S. lagrelli P. linxiaense S. lagrelli P. linxiaense
(Ringstrom ,1924) (Ringstrom ,1924)
L max 66.5 59 79 7 78
L bas 40 50 50
W at L max 30 39 36
Wmax 37 46 41 44 42.3
Hlab 73.4 79 115 (unworn)
L max/ Hiab 0.91 1 0.68

2 Comparion and discusson

Qiu and Xie(1998) indicated that among the elasmotheres there are only three genera
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with true hypsodont teeth (height by far surpasses length or width in M2) : Elasmothe
rium, Sinotherium and Parel asmotherium.

Both Elasmotherium and Sinotherium are of large Sze. Their teeth are differentiated
into crown and prism parts,and have particularly complex ename plications. Whereas,
Parelasmatherium is smaller in dze without differentiation into crown and prism parts in
upper cheek teeth ,and dmost no fine enamel crenulation ( Killgus,1923) . Although the
Guonigou peci mens are cond derably large ,their crowns are not differentiated into crown and
prism parts,and enamed crenulation is scarcely developed. Consequently ,they should be
asdgned to the genus Parelasmotherium.

For rhinocerotids, egecidly the hypsodont elasmotheres,the measurements of length
and height of their worn teeth have little vaue in comparison ,because degrees of wear afect
greatly these two parameters. On the other hand, width at the crown base is a usful parar
meter for comparisons dnce it is not afected by wear. The upper cheek teeth of P.
linxiaense are not only gpparently wider than those of P. schansiense and P. simplum ,but
a0 wider than those of S. lagrelli.

The new materids of Parelasmotherium from Guonigou include three lower cheek
teeth. Thisisa very important discovery ,because Killgus (1923) , Chow (1958) ,and Qiu
and Xie (1998) did not have any lower cheek tooth when they described Parel asmotherium.
This new discovery makes us recognize characters on the lower cheek teeth of
Parel asmatherium and compare with those of Sinotherium. Seeing from their lower cheek
teeth, differences between Parelasmotherium and Sinotherium are reatively notable.
Corregponding to its upper cheek teeth ,the ename plications on the lower cheek teeth of
Parel asmotherium are very weak ,0n the contrary ,onesof Sinotherium are well developed.
In the dde view ,the lower cheek tooth row of Sinotherium isa sector ,because the premolars
incline backward while the molars forward. As a result ,the worn surface is bevel with the
vertical axis of the teeth in Sinotherium ,but orthogond in Parelasmotherium. Ringstrom
(1924) did not describe that the lower cheek teeth of Sinotherium have well-developed
cingula. On the other hand ,the anterior and posterior cingula of the lower cheek teeth of
Parel asmotherium are well-developed ,and the anterior cingulum of m3 extendsto the middle
of itslabia wall ,which impliesthat thistooth had along-term pausein itseruption. Both the
trigonid and talonid of the lower cheek teeth in Parelasmotherium are developed ,but the
trigonid isless developed than the talonid in Sinotherium as Elasmotherium.

Consequently, three gpecies have been known in the genus Parelasmotherium until
now ,i. e. P. schansiense, P. simplum and P. linxiaense. Kretzoi (1942) divided
edlasmotheresinto two subfamilies based on horn postion on skull : Easmotheriinae with a
large horn on the fronta and Iranotheriinae with a horn on the nasa end. The
Elasmotheriinae indlude Sinotherium and Elasmotherium. Heisig (1989) conddered that
Ningxiatherium longirhinus ,established by Chen (1977) ,was a trandtiona form from the
Iranotheriinae to Elasmotheriinae. Fortelius and Heisdg (1989) supported thisopinion. But
Cerdeno (1995) placed Ningxiatherium and Elasmotherium in a monophyletic group that is
much closer to other Rhinocerotini than to the Iranotherium group. According to the new
materiadl from Dongxiang, Parelasmotherium obvioudy has closer reationship to
Sinotherium and Elasmotherium , and the unfolded enamel of Parelasmotherium indicates
that this gpeciesis more primitive than other two gecies. The teeth of Ningxiatherium are
very low crowned ,but with markedly folded enamel ,0 it isimpossble to be the ancestor of
Parelasmotherium. Cerdeno (1995) al® admitted that the tooth characters of
Ningxiatherium are dmilar to those of Iranotherium but different from those of
Elasmotherium. In the three known gecies,the scarcely folded ename of P. linxiaense
implies that it is dightly more primitive than P. schansiense and P. simplum.
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Nearby Guonigou in Naes Village ,Dongxiang County ,the L ate Cenozoic strata are well
developed and exposed. The stratigraphic sequence from lower to upper follows: 1) light
brown blocky mudstones;2) grey and yellow gravelly sandstone;3) alternating thin-bedded
light brown and light orange clays; 4) gray and locally rusty yellow sandstones and fine grar
vels,in which the fosdlsof the Platebelodon fauna exists;5) blocky and muddy sltstones,in
which the fosdls of the Hipparion fauna are very abundant. The pecimens of
Parel asmotherium come from the bottom of Layer 5,and the accompanying mammalian
fosdls include Hipparion, Ningxiatherium, Shaanxispira, Tetralophodon and
Dinocrucuta. An unconformity existson the top of Layer 5;6) theJishi conglomerate layer ;
and 7) loess. The stratigraphica section of thislocaity can be seenin Qiuet d. (inpress) .
Because the layer bearing the Middle Miocene Platebelodon fauna is underlying the layer
bearing P. linxiaense, the age of thisrhino should be the early L ate Miocene. Judging from
dightly more advanced characters of P. simplum from Wangji than P. linxiaense, the
horizon of the former may be alittle higher than that of the latter.

Acknowledgements | thank Professor Qiu Zhanxiang , Professor Wang Banyue ,Dr. Wang
Xiaoming ,Dr. Ni Xijun,and Engineer Feng Wenging and Chen Shangin in the field crew of
the Ingtitute of Vertebrate Paeontology and Paleoanthropology ,Chinese Academy of Scienr
ces.

References
Cerdeno E,1995. Cladigtic andyssof the Family Rhinocerotidae (Perisoodactyla) . Am Mus Novit ,(3143) :1 25
Chen G F( ) ,1977. A new genusof Iranotheriinae of Ningxia. Vert PdAsdat ( ) ,15(2) :143 147
(in Chinese)
Chow M C( ) ,1958. New elasmot herine rhinocerosesfrom Shans. Vert PdAsat ( ) ,2(2/3) 1131
142

Fortelius M ,Heisig K,1989. The phylogenetic reationships of the Hasmotherini ( Rhinocerotidae ,Mamm.) . Mitt Bayer
Staatsds Pdeont Hist Geol ,29:227 233

Heissg K,1989. The Rhinocerotidee. In:Prothero D R,Schoch R M eds. The Evolution of Perisodactyla. New York:
Oxford Univ Press. 399 417

Killgus H,1923. Unterpliozane Sauger aus China. Mitt Geol Pdaeont Ing Univ Tubingen Pdasont Zets,5(3) :251 257

Kretzoi M ,1942. Bemerkungen zum System der nachiiozanen Nashorn- Gattungen. Foldt Koz ,72:309 318

QiuzZ X ( ) \WangB Y ( ) ,Deng T ( ) etd., (inpress). A prdiminary report on the mamma fauna
from lower loess deposts at Longdan ,Dongxiang County , Gansu Province. Quat Sci ( ) (in Chinese with
English abstract)

QiuzZ X ( ) Xied Y ( ) ,1998. Noteson Parelasmotherium and Hipparion fosdlsfrom Wangji ,Dongxiang ,
Gansu. Vert PdAsgat ( ) ,36(1) :13 23 (in Chinese with English summary)

Ringstrom T,1923. Sinotherium lagrelii ,a new fosdl rhinocerotid from Shans. Bull Geol Surv China,5(1) :91 93
Ringstrom T,1924. Nashorner der Hipparion Fauna Nord-Chinas. Pd Sn,Ser C,1(4) :1 156

( Explanations of plates)

| (Plate I)
1 4. Parelasmotherium linxiaense . nov. , (cheek teeth) , (holotype) , x 2/ 3
1. V12650. 3, M3 (right M3) , la. (ocdus view) ,1b. (exterior view) ;2. V12650. 1, M2
(right M2) ,2a. (ocdusal view) ,2b. (exterior view) ;3. V 12650.2, M3 (It M3) ,
(ocdusd view) ;4. V12650.5, m2(l€t m2) , (ocdusal view) .

I1( Plate 11)
1 4. Pardasmotherium linxiaense 9. nov. , (cheek teeth) , x2/3
1. V 12650.6, m3(right m3) ,1a. (ocdusal view) ,1b. (exterior view) ;2. V 12650.4, ml
(right m1) , (holotype) ,2a. (ocdusal view) ,2b, (exterior view) ;3. V 12650.2, M3(l&t
M3) , (holotype) , (exterior view) ;4. V 12650.5, m2(left m2) , (holotype) |, (exterior

view)









