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DISCOVERY OF PARACERATHERIUM IN THE NORTHERN
JUNGGAR BASIN OF XINJIANG

YEJie! MENGJin® WU Wen Yu'!
(1 Ingtitute d Vertebrate Paleontdogy and Palecanthropology, Chinese Academy o Sciences Beijing 100044)
(2 American Museum o Natural History New York NY 10024)

Abdgract Paraceraterium sui 9. rov. is repreented by a lowver jav oollected a Loc. 20004
(46°35. 779 N, 87° 43. 818 E) o Sserdwyila, Hdamega Village, Fuha Gounty, Xinjiang Uygur
Autoromous Region. The new eciesis smilar to the type peciesdf the genus, P. bugtiense, in generd
nomplology of the mandible and teeth, but differs from the latter in larger sze, the proportionaly degper
horizontal ramus, the nore anteroventraly curved synmphyss and the much degper trenched dorsal surface of
gnphyss The asociated smel mammals indicates an age of Late Oligocene. The occurrence of  Parar
ceratherium sui derrondirates thet the genus Paraceratherium erected by Forder-Gooper , based on the lower
jaw from Pakigan, is a vdid taxon different from Indricotherium.

Key words North Jungger Basn, Late Oligocene, Paraceratherium

Snce 1995, we have been working in areas on the banks of the Ulungur River in the northern
Junggar Basin, Xinjiang, primarily (Wu et d. , 1998; Ye e d. , 2000; 2001a, b). Our work
shows that terredrid depodts of Late Cretacenus, Eocene, Oligpcene, and Miocene are widdy
didributed in this regon. A large number of mammal fosdlsfrom severa localities were collected ,
me of which have been published (Wu et d. , 1998, 2000; Bi , 1999, 2000; Bi et d. , 1999;
Meng et d. , 1999, 2001a, b; Yeet d. , 1999, 2000) . Here we report a new fpecies of Parar
ceratherium from the Late Oligocene a the Hdamaga area.

The Halamagai area is probably the type locdity of the’ Ulunguhe” Formetion (Tong et al.
1990; Yeet d. ,2001a, b; Yeet d. ,inpres9. The' Ulunguhe” Formetion isa st of light co-
lored fluvid sediments that underlie the Suwsuwoquan Formetion. Its ddfinition and age remain
oontroversa (Yeet d. ,2001a, b; Yeet d. , inpress). The disoovery of Advenimus from the
lower part of theé' Ulunguhe” Formation indicates the age of Eocene (Meng et a. , 2001) . A lensdf
ooarse sediments, probably representing a channd fill , on the top of the” Ulunguhe” Formation
generates fosdls, dominantly smal mammals ( Desmatolagus 9. , Sindagomys 9. , Plesicsminthus
9. , Bohlinosminthus parvulus, Litodonomys 9. , Anmyinae gen. & 9. nov. , Vasseuromys 9.
etc.) , which are corrdaive to those from the Late Oligocene fauna at Tieershabahe (Wu e d.
1998; Yeet d. , 2000; 2001a, b; Yeet d. , in press) . Because o its lithologica dmilarity to
that of the type Tieershabahe Formation, we a9 condder the channd fill is the Tieershabahe
Formation. Anong the fosdlsis a par of lower jav of Paraceratherium discovered by Meng Jin in
2000.
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Mammalia L innaeus, 1758
Perissodactyla Owen , 1848
Rhinocerotoidea Gray, 1825
Hyracodontidae Cope, 1879
Paraceratherium For ser-Cooper , 1911

Paraceratherium sui sp. nov.
(Fgs.1 2)

Holotype A pair of fragmentary lower jaws with broken inciors(il) , left p2m3 and right
p3m3, VPPV 13382.

L ocality and age Late Oligocene Tieerdhabahe Formetion , Seerdwoyila, Haamaga Village,
Fuhai Gounty , Xinjiang, China.

Etymology the gecies name isin horor of Mr. Su Jiarfeng, who has been doing a lot of
work in the fields.

Diagnosis The new ecies is dmilar to the type fecies of the genus, Paraceratherium
bugtiense , in genera norphology of the mandible and teeth , but differs in the dgnificantly larger
sze, proportionally much deeper horizonta ramus, nore ventraly curved synphyss and deeper
dorsdly trenched symphyss.

Dexription  The left mandible was serioudy weathered , while the right one was preserved in
the matrix and is thus in a better condition. The l&t horizontal ramus was oconpressed
pogeromedidly © that the lag nolars are dnmog in contact. The horizontal ramus of the right
mandibleis closdly snmilar to that of P. bugtiense (Forster-Qooper , 1924 :fig. 7) . Although the
ventral edge below the nolars was damaged , it is dill clear that the horizontal ramus is deep , with
the deeped region at the level between the ml and m2. The synphydsis robug and shaply curves
ventraly anterior to the p2 (Fgs.1 and 2) .

On the dorsal surface of the synphysisis a deep trench that is bounded lateraly by the ridge
like diagemd regon of the mandible, which is d dmilar to that of P. bugtiense (Forger-
Cooper , 1911 :p. 713) . The mandible is 230 mm deep at the leved o the p3, the systphyssis
300mm long anterior to the p2 (It is measured 68mm and 128mm reectively for P. bugtiense) .

Thereis only one pair of incisors (il) . Both are fractured. The rignt remains its generd
shepe. The incigor islarge, long and cone shgped , located at the tip of the synphys's, and pointed
anteriorly and dightly ventraly. The base of the tooth is broad and adorned with well-developed
cinguum. The incigors are in contact at their bases but dightly divergent at the tips. There is o
wear facet on the incior. The roots of the inciors are dout. The right il is ca. 73 mm high and
ca. 55 mmwide at the base.

The pl islog. A dgnificant diadema is between the incioor and the p2. The I€t p2 is
cracked, but its norphology is kept. It has one root that is transversaly conpressed. There is o
indication of wear. Smilar to P. bugtiense (Forger-Gooper , 1924) , the protoconid is prominent.
Three ridges lead from the tip of the cugp outwards. Thefird ridge sretches anteriorly and ends as
aweak enamel column. The seocond ridge extends pogerolateraly to the pogerior edge of the tooth ,
turns dightly medialy , and forms a sronger column. The third one runs poseromedidly. Gngula
around the tooth are developed. The l€t p2 is 39 mm long and 31 mmwide.

The p3 is preserved on each dde, with the It one being in better condition. The crown is
high and noderately worn. The occlusal view of p3is roughly triangular , narrow anteriorly and wide
pogeriorly. The tooth is nolariform, athough the trigpnid is narrower than that of p4 and nolars.
The metaconid is well developed. A rib is on the labia surface at the level of the protoconid.
CGngula are well developed. The I€ft p3 is 57 mm long and 48mm wide at the taonid.

The right p4 is better preserved and is noderatdy worn. It is nolariform and is rectangular in
occlusa view. Thetrigonid basn is shallower than the talonid one. Gingula are well developed. The
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1 ( ) Vv 13382, =5cm
FHg.1 Lower jaw of Paraceratherium sui 9. rov. , V 13382, scde bar = 5cm
A. dorsa view; B. p2- 3 right

labid view, thefirg two cheek teeth from the right seen in the picture are €t p2 - 3

tooth is 65 mm long and 53 mm wide.

All nolars are fractured. In generd the nolars are high crowned and are Smilar to each other ,
athough the tooth becomes larger and the hypolophid becomes nore pogeriorly shifted and oblique
from ml to m3. The m3 isthe bes-preserved nolar. The paralophid is rdatively low and narrow , in
oontrading to a higher and wider metalophid. The hypolophid extends pogeromedidly. The trigonid
basn is shdlow , whereas the talonid basn is degper and wider. The cingulum iswell developed.
The dimendons o the right nolars are: m1 (81 mm long, 55 mmwide) , m2(91. 6mm, 58 mm) ,
and m3 (102mm, 59mm) .

Comparison and discussion  The genus Paraceratherium was based on a noderately
conplete lower jav of an older individua from Bugti , Baluchigan, Pakigan (Forger-Cooper,
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Contained root
of incisor

2 ( ) V 13382
Hg.2 Line draning of lower jav of Paraceratherium sui 9. rov. , V 13382
A. , dorsd view, sowing occlusal view of the cheek teeth; B.
, labid view of partidly recongructed right mandible,
showing the ventrad mandible border , dorsal rim of diagema, and the dertition with the recongructed p2

1911) . The genus is characterized by* the unusua postion and shape of the two inciors’ , which
diginguished Paraceratherium from other rhinoceroses known a that time. Based on additiona
gecimens, Forger-Cooper (1924) recondructed the ventral outline of the horizontal ramus of the
P. bugtienss mandible and described the cranium and dentition. ForsterCooper (1924 :p. 369)
enphadzed the diagnods of Paraceratherium® This ecimen shows a very peculiar feature of the
front teeth , which ingead of being procumbent , or even upturned, as in other rhinoceroses, are
formed into a pair of downwardly turned tusk. On the grength of this well-marked character a new
genus Para-ceratherium was formed for the gpecies’. Snce then, various workers have expressed
different opinions on the taxonomic postion of the genus (Qanger and QGegry , 1936; Qonova,
1959; Radinsky , 1967 ; Fortedius and Kappelman, 1993; Lucas and Emry, 1996) , © that the
definition of the genus has been unclear. We follow McKenna and Bell (1997) to consder
Paraceratherium as a valid genus, didinguishable from Indricotherium. The diagnoss of
Paraceratherium includes the ventrally-curved synphys s and well-developed , long and conical lower
incior (i1).

The mandible from Sserdwoyila is Smilar to that of Paraceratherium bugtiense in the following
agpects: 1) The horizontal ramus of the mandible i's convex ventrally , with the degpest region being
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a the level between ml and m2. 2) The synphys s curves anteroventraly. 3) The dorsd Sde of the
symphyssforms a degp , longitudina trench , which is bordered with sharp ridges. 4) Incisors (i1)
well-developed , conica , relatively long, anteroventrdly projected , bearing no wear facets, and
incisors of the two sdesin contact at their bases but sparate digtaly. 5) Smilar p2 nomphology and
wear patern (umworn). Therdore, the Sserdwyila ecimen is conddered to beong to
Paraceratherium.

The Seerdwoyila mandible is condderably larger than that from Bugti , with the totd length of
cheek teeth being 30 % longer. The horizontal ramus is proportionally deeper and the symphydsis
nore ventraly curved and with condderably degper dorsal trench in the Sserdwoyila ecimen. The
premolarnolar length ratio of the Bugti gecimens is 0. 65, whereas that of the Sserdwoyila
gecimen is 0.55. The p2 cingulid of Bugti gpecimen is much higher than that of the Seerduoyila
gecimen. Based on these norphological differences and the geographic digributions, we cond der
the Saerdwoyila specimen a ecies different from P. bugtiense.

Before Indricatherium was regarded as a syronym of Paraceratherium (Lucas and Sobus,
1989) , Paraceratherium contains three other ecies: P. prohorovi from the Late Oligocene of the
former Sviet Union, P. tiemshanensis (Chow and Xu, 1959) , and P. lipidus(Xu and Wang,
1978) . O the three goecies, P. prohorovi has pecimens of cranium and mandibles. The skull of
P. prohorovi (Qonova, 1959: fig. 2A) differsfrom that of P. bugtiense in being higher , skull
roof more arched in lateral view, zygometic arch dimmer and nore draight , occipitd ocondyles
projecting backward horizontaly. The mandibles differ from thet of P. bugtiense in being draight ,
not ventrdly curved (Qonova, 1959: No. 66 42, fig. 2; No. 210 454, PL. ; No. 210
456, PL. ). Moreover , the mandible of P. prohorovi is shalower than that of P. bugtiense,
with a graight lower border. Based on conparion of skull , teeth and podcranid specimens, Xu
and Wang (1978) thought P. prohorovi should not be placed within Paraceratherium , a view that
we agree with.

Paraceratherium lipidus was based on a skull from the Turpan Basn of Xinjiang, which is
generdly dmilar to that of P. bugtiense in norphology and dze. Because the lower jav was
unknown for this ecies, we canmot conpare it directly with the Sserduoyila gpecimen. However ,
P. lipidus is much smdler than the Seerduoyila gecimen.

Paraceratherium tienshanensis was based on a fragmentary |€ft mandible and a broken M3 from
the Ham Basin. The gpecimens were origindly regarded as Indricotherium o . grangeri (Chow and
Xu, 1959) . Qiu (Chiu, 1962) named Paraceratherium tienshanensis based on the same pecimens
because the M3 norphology and larger dze of the Ham ecimens differ from those o
Indricotherium. Owing to breakage of key norphology of the mandible, such as the synphyss, in
the pecimen of P. tienshanends , it is beyond our ahility to make any meaningul comment on the
taxoromy of P. tienshanensis. Nonetheless, based on its elongated nolars, much larger Sze, and
later digribution, it is didinctive from the Saerdwyila gpecimen. To sum uwp, the Seerduoyila
gecimen differsfrom al gecies asigned to the genus Paraceratherium and is conddered here as a
new goecies.

Snce the proposal of Paraceratherium (Forster-GCooper , 1911) , the definition of the genus has
been continuoudy changed. One of reaons is that the gpecimens from Bugti show consderable
variationof sze. The type gpecimen was a Srdler but better-preserved mandible. Forger- Gooper
asdgned a broken symphyds of a mandible and ome pogcrania eements to the same ecies; he
pointed out that the broken symphys's and atlas represented probably a male individua much larger
than the type. However , Forger- Gooper named later (1923) a new genus and goecies, Baluchither
rium asborni , based on the atlas and limb bones and pointed out that these limb bones were much
dmilar to those of Indricotherium turgaicum erected by Borissak in 1915.

While describing specimens of Bal uchitherium from Nei Mongpl , Granger and Qregpry (1936)
redized that Baluchitherium, Indricotherium, and Paraceratherium might be syronyms; the
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differences anong these taxa probably diginguished them as different goecies of the same genus.
Based on cranid norphology , Gonova (1959) recognized Paraceratherium and Indricotherium as
valid genera and abandoned Baluchitherium, a view followed by Radinsky (1967). However,
Radinsky (1967) do pointed out that it is unclear whether the cranid differences were a the
generic level because the cranid variationsof these taxa were ot well-documented. L ucas and Sbus
(1989) conddered that the differences in the cranium between Paraceratheri um-Dzungarictherium
and Indricatherium represented sexual dinorphisms, with Paraceratherium being the female and
Indricotherium being the mae; therdfore , the differenceswere at the gpeciesleve . Lucas and Sbus
(1989) thus placed the large eciesof Indricotherium within Paraceratherium.
AMNH 9027

AMNH 9028

———— -

AMNH 26166

P bugtiense

~ o
Sy -— . .
—— S ~ Paraceratherium bugtiense

Indricotherium transouralicum \\\
-

0 3cm

3 Indricatherium transouralicum  Paraceratherium bugtiense ,
( )
Fg.3 Sketch draning of the front part of the mandble of Indricotherium transouralicum and Paracerath
erium bugtiense based on the gpecimen and cads housed in AMNH , showing the different extending direc
tions of the mandible symphys's, and the different incior sze and morphology of the two genera

Mog gudieson Paraceratherium , as cited above , focused primarily on the cranid and nolar
features, and paid little atention to the lower jaw and incior nmorphologies. Granger and Gregory
(1936) areoned afew who mentioned the lower jaw morphologies. They thought that the lower jaw
difference between AMNH 26166 (which was origindly referred to as Baluchitherium grangeri , but
later renamed as Indricotherium transouralicum) and Paraceratherium bugtiense was ot at the
generic level . We observed and conmpared AMNH 26166 and cags of P. bugtiense (AMNH 9027 ,
9028) . Although AMNH 9027 and AMNH 9028 differ in sze, the synphyss of lower jaws and
lower inciors are dmilar in that the synphyss curves anteroventrally and the inciors are robug ,
oonical , and relatively long. In contrag , the lower incioors of AMNH 26166 are relatively srdl ,
and are nore smilar to those of Urtinatherium incisivum from the Late Eocene Urden Oho locdity ,
Nei Mongpl (Chow and Chiu, 1963) in having a ventromedia crest , two dorsal ridges, and well-
deve-loped lingual cingulid. In addition , their mandibles are cormparable in showing o anteroventral
curvature of the symphyss. It seemsthat those that have the ventraly curved synphys's and conical
incirs, such as P. bugtiense and the P. sui , may represent a unique lineage. U. incisvum is
probably a nore primitive form in retaining both i2 and i3, in morroconica i1, and anteriorly
dretched symphyss. Conpared to it , lower jaw features in Paraceratherium, such as grong,
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oonical and long incisors, anteroventraly curved synphyss, and deeply trenched dorsal surface of
the symphyss may be conddered as derived. Although the taxoromies of Paraceratherium and
Indrico-therium may gill remain open, based on the inportance of lower javs and inciorswe prefer
to condder Paraceratherium and Indricotherium as two vaid taxa.

In addition , we believe the treatment of Dzungariotherium and Paraceratherium as the same
taxon (Lucas and Sbus, 1989) is d debatable. In the description of Dzungariotherium Chiu
(1973: 183 184) writes' the lower jav symphys's contracts cond derably anteriorly , such that the
ventral rim of the symphys's extends dorsdly rather than curves vertrally. The incisors are greatly
reduced.” (orignd in Chines). Therdore, Dzungarictherium differs from Paraceratherium a
leag in their lower jaw and incior norphologies. It is quedionable to assert that Indricotherium
represents the mae individua of Paraceratherium depending on the comparion of the cranid
morphology of Indricotherium with those of dome-skulled cdichotheres (Lucas and $bus, 1989;
Munthe and Goombs, 1979) , because the degree of arch and shape of the skull dome in those forms
are quite different.

The disovery of Paraceratherium sui a Seerdwoyila provides evidence for dratigraphic
correlation of beds on the two ddes of the Ulungur River. Previoudy, it was thought that the Late
Oligocene sediments were only digributed along the rorthern regon o the river. The deposts
yielding the Paraceratherium sui and ome sval mammas are a st of |less than 20m light-colored
sandstone with basd congomerates. The beds lay between the® Ulunguhe Formation” and the red
beds of Suoswoquan Formation. The fosdls indicate that these sediments are probably corrdative to
the Tieerghabahe Formetion that is known on the rorthern regon of the Ulungur River.
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