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2
Dzungariotherium orgosense Qiu ( = Chiu) , 1973
(13 1

VPPV 13571, P2;V 13807, P3;V 13862, P4, ;

VvV 13808-1 3, ™ M2 ,P4 ;V 13809, M3;V 13810, M3,
'V 13811, MS3;V 13812, M3,V 13813, M3, 'V 13814, il;V 13815,

p2;V 13816, p2;Vv 13817-1 4, p3 ml m3;V 13818, m2;V 13819,
P2 (V 13571, 1A) , ,

,S ) 4'50 ’
; \Y ; , ( )
P3 (V 13807, 1B) , ; )
P2 , \Y
P4 (v 13808-1, 10 ( ) P3
1 % 1
M1, 2 M2, P4 M2(V 13808 - 2,
1D) , , , 20 mm
5 M3, M2
, , (Vv 13812) ,
; (v 13809 V13811, 1FE),
1/3 3

M3 (V 13813) , M3 (V13810 1F)

, ; M3 M2 ,
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M3(V 13811, 1E)

1
FHg.1 Ocdusd view o upper cheek teeth of Dzungariotherium orgosense
A. right P2 (V 13571, reverse) ; B. right P3 (V 13807, reverse) ;C. left P4 (V 13808- 1) ;
D. left M2 (V 13808 - 2) ; E. right M3 (V 13811, reverse) ;F. left M3 (V 13810) ;
cde =5cm (A C same xde; D F same sae)
(i1, 2 , Qonova (1959) Paraceratherium pro-

horowvi ) ) )

; 52.5 nm, 36.6 nm, 32 mm
p2 (V 13815, 3A) , , )

p3 (V 138171, 3A) u
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( 3Al)

p4 (Vv 13817-2)

p3 ml ,
u , ;
2 (V 13814) ’
Fg.2 Lowerincior (V 13814) of Dzungariotherium orgosense ;
A. mesa view; B. laterd view; sde=5cm )(
p3 ; p3 :
p3 p4 mil(V 13817-3, 3 A) m2(V 13818, 3
@] , ,
) p3
ml m3(V 13817-4, 3B) , U ,
: ( )
71 mm; ( ) 62 mm(
i 131 nm, 117 nm, 102 nm
p3  p4 (1990)
, Indricotherium Paraceratherium
,  Indricotherium , Paraceratherium
p3 pa , , Paraceratherium ,
Indricotherium p3 p4 , )
, ( 1, Indrico-
therium  Paraceratherium ,

M1 )



FHg.3 Lower cheek teeth of Dzungariotherium orgosense

A. It p2 (V 13815) gt p3 ml (Vv 13817- 1 3) , AL bucca view; A2. occlusal
view; A3. lingud view; B. leéft m3 (V 13817 - 4) , B1. ocdusd view; B2. buccd
view; C.  right m2 (V 13818, reverse) , Cl. ocdusa view; C2. bucca view;

sde=5cm
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Indricotherium  Paraceratherium
Dzungariotherium

1959  Gonova )

, 2 3  :Indricotherium transourali-
cum (= I. asaticum, |. minus, Baluchitherium grangeri) , Paratheratherium prohorovi
(= Aralotherium prohorovi) P. bugtiense( = Baluchitherium csborni) , Indricotherium
Paraceratherium

) 2 3
Qonova (1959) Indricotherium ~ Paraceratherium
, Indricotherium , Paraceratherium Paraceratherium
I ndricotherium ( ) 6 1 PL( ):2) P2
( ) ;3) «C ), (),
( );4M3 ( ) ;5) (i1)
( ) ;6) p3  p4 ( ),
( ) I ndricotherium Paracerat herium (
) )P P4 ( ) ;2)p3
( ), «C )
2 1) i1 p2 ( 1) :2)
m3 (V 13817- 4, 3
B) ( ) 62 mm Indricotherium  Paraceratheri-
um 56 mm
Dzungariotherium 1973 D. orgosense
I ndricotherium Paraceratherium
( ,1973) , : , M2 M3
; ( ),
D. orgosense , , ) )
Indricotherium  Paraceratherium ( 1) D. orgosense
PL,P2 M2 M3 , , ,
M3 , D.
orgosense , ( 1)
(Qonova, 1959, p. 12) , D.
orgosense
Dzungariotherium ,D. turfanense, = 1978
, D. orgosense
Lucas Sbus (1989) D. orgosense
Lucas  Sbus(1989) ,  Indricotherium  Dzungarictherium Para-
ceratherium Indricotherium , , 11,

1 ’ ’
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ceratherium  Dzungariotherium , 11 , ,
- , (2003)
, , Indricatherium  Paraceratherium Dzungariotherium
3 , ,Gonova(1959)
Paraceratherium Indricotherium
, Qonova
(1959) , Paraceratherium  Indricotherium , Dzun-
gario-therium (1973) , Paraceratherium
I ndricotherium , ,
, Dzungarictherium I ndricotherium , ,
Indricotherium Paraceratherium Dzungariotherium ,
( ) Paraceratherium yagouense Sp. nov.
( 45 2
VPPV 13820, , DP1 DM M1 M2
P2,
V 13821-1 2, M3
Paraceratherium,  P. bugtiense ,
DP1L DM ;  DPL, P1 ,
M1 : : ; (DPL )
Yapu :
: ( ),
85 mm , '
85 mm, 10 mm ) ;
17 18 mm
: DP2 :
65 mm , DP3 , 20 mm
, , , DP4
, , - 25 mm;
70 mm; , ) ) )
M1 : 95 mm ( )
, ( 4cCc5B),

) , ( 4C/5B)



4 (G (v 13820, )
Fig.4 Skul (V 13820, holotype) of Paraceratherium yagouense . nov.
A. right lateral view;B. crown view of upper cheek teeth;C. dorsal view
abbreviations: L. lacrimd ; M. maxilla; N. nasa ; Pm. premaxilla;
sde = 5¢om
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) , 65 mm, 38.5 mm,
20 mm , 40 mm,
, M2
(36 Mm) , , 70 mm DPL
470 mm
DPL ) ) )
DP2 ; , )
: DPL DP3 ,
DP4 ,
; DP3 P2 , ,
] , y 3
M1 , ,
: , M2
V 13821- 1( 5A) V13821-2 M3 D. orgosense
, 68.5 mm, 88.5 mm
( P. bugtiense  Benaratherium callstrati ),
V 13820 , Paraceratherium
:1) ;2) ,
;3) ( ) , , :4) DP1
, ( Indricotherium ) :5) :6) M1(
) , Benaratherium
Gabunia (1964) , Benaratherium
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5 ¢ )
Fg.5 Paraceratherium yagouense 9. rov.

A. Left M3 (V 13821 - 1) ALl bucca view;A2. occlusal view;B.
anterior part of skull (V 13820, holotype) , |t antero-laterd view
sde = 5¢m, 4 abbreviations asin Fg. 4

Paraceratherium

Dzungarictherium 2

Paraceratherium 5 ,

P. prohorovi ( 2) , M1
, , P. prohorovi Paraceratherium lipidus
M2 ( ¥ ,1978) P. prohorovi
M3 P. prohorovi ,
Paraceratherium tienshanense ( ¥E 1959; ,1962)
Paraceratherium Paraceratherium sui (

,2003) ,
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2
Table2 Comparison o cheek teeth of some indricotheres (mm)
Paraceratherium Indricatherium
yagouense . ov. bugtiense * prohorovi trarsouralicum
V 13820 (Holotype) F.- Cooper ,1934 Gonova, 1959
DPLL 23.9 21 2.5 <)
W 18.4 20 28 28
DP2 L 28.3 39 42 47
w 36.6 33 42 51
DP3 L 37 48 53 54
w 47.7 43 54 58.5
DP4 L 60 62 73
w 58 53 70
M1L 74.3 75 73 89
w 71 72 8 103
H 70 76
* Measured and caculated from plate.
Paraceratherium bugtiense ,
Paraceratherium Paraceratherium bugtiense
V 13820 (Forster-Gooper , 1934, Fig. 20, A. 64: fig. 22)
, :1) : P3 P4
' 140 mm, 43 mm;
V 13820 200mm 80mm 2) , DP2 ; 'V 13820
DP4 3) , )
V 13820 ( 4C ,5B) 4)DP2 DM
; V13820 , DP3 DM | , ,
) ) P. bugtiense
) Paraceratherium
; , Ml
: ( ) Paraceratheri um
M3 '
M1
3
1) ., Dzungariotherium orgosense ;

,  Paraceratherium . P. yagouense
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2) Indricotherium  Paraceratherium
Dzungariotherium 3 , Paraceratherium ,
Indricotherium  Dzungarictheri um Gabunia (1964)
Benaratherium , ,

3) Dzungariotherium orgosense ,

INDRICOTHERES (PERISSODACTYLA, MAMMAL IA) FROM OL | GOCENE
INLINXIA BASIN, GANSU, CHINA

QIU Zhan-Xiang WANGBanr Yue DENG Teo
(Indtitute o Vertebrate Paleontdogy and Paleoanthropology , Chinese Academy o Sciences Beijing 100044)

Key words LinxiaBadn o Gansu Province, Oligocene, Indricotheriidee
Summary

The indricothere fosdls from the Linkia Basn, Gansu Province , were fird reported by Qiu et
a. in 1990. The fosdls were purchased from the Dongxiang county drugstore, alegedly from the
depodts near the bottom of the Jiaozigou ravine. The age of the fauna was then conddered as early
Miocene because of the presence of a segment of probosci dean tusk armong the purchased fosdls.

In 2002 , while checking the fosdls kept by a locd dragornrbone deder in the Hezheng Qourty
the authors of the present paper found some well preserved Oligocene fossls, such asteeth of Tsagan-
omys , Apratodon , ome chdioothere, skull and teeth of indricotheres etc, dlegedy from a ravine
cdled Yagpu o the Dongxiang Gounty. Subsequent geologic work not only corfirmed the provenance of
the Yagpufosdls, but d< found that fosdlsfrom both Yagou and Jiaozigou ravines are from the same
fosdliferous leve , i. e. , fromthe lower part of the Jiaozigou Formetion. We failed to find any traces
o proboscidean fosdls in both locdities. It is highly possble that the proboscidean tusk from the
Jiaozigou ravine came from me overlying depodts, then mixed with the Oligocene fosdls. Without
the proboscidean fosdls the lower part of the Jiaozigou Formetion can well be assgned to late Oligr
cene, rather than early Miocene as previoudy suggested. The indricothere fossls are the begt part of
the Yagou fosdls 9 far collected and may be of grester dgnificance in age determination.

Dzungariotherium orgosense Qiu ( = Chiu) , 1973
(Fgs. 1 3; Tadel)

Material VPPV 13571, right P2; V 13807, right P3; V 13862, right P4; V 138081
3, €t P4, It and right M2; V 13809 13813,5M3; V 13814, It il; V 13815 13816, 2 I€t
p2; V 13817-1 4,ldtp3 mland m3;V 13818, right m2; and V 13819, diga part of Mc (or
Mt) 1l

Brief description The P2 istriangular , longer than wide. Labid wall grongy convex , with
long paragyle. Protoloph Sform, extending pogero-lingualy. Metdoph dightly longer than proto
loph, atenuated labidly ; hypooone srongy enlarged. Smdl crochet and criga are present. Medis-
nus iswide, blocked lingualy at crown base. RPodfosstte islarge. The tooth is surrounded by corr



190 42

tinuous cingulum. The P3 is trgpezoid in form. Protoloph is curved back , joining with large hypo-
oone, with a groove on lingual wal between protocone and hypocone. Metaconule forms a ridge,
linking ectoloph and hypooone , closng the medisnus. Podfossatte is small , open poderiorly. Criga
ispresent , but aral and rounded. Gnguumisasin P2. The P4is dmilar to P3, but larger , with
deeper paratyle fold, lingual groove of protoloph anterior to hypocone, and metaconule nore
curved.

The M2 istrgpemid inform , longer externaly and wider anteriorly. Paragtyle is very prominent
and paragtylefold is degp. Protooone has narrow anterior , but wide pogerior congriction folds, and
a narrow fold on flatened lingual surface. Antecrochet is large. Metaloph shorter than protoloph,
with narrow anterior hypooone condriction fold. Anterior and pogerior cingula are highrridged , but
the lingua and labial cingula are weak. The M3 is triangular , with the vedigad , highly reduced
pogerior end of ectoloph. Gnguumisasin M2.

The il is close to that of Paraceratherium prohorovi described by QGonova (1959) , but with
the cross section of the crown nore lateraly conpressed and the upper ridge undeveloped.

The crowns of al the lower prenplars are surrounded by continuous cingula. The p2 is very
srdl , snge-rooted. Its crown istriangular inform. The main cugp islarge, sending 3 ridges: arr
terior , pogero-lingud and pogerior ones. The P3 is d< triangular in form. The metdophid is a-
nog conplete, with long ridge-formed paraconid and anged pogero-labia corner , covered with tu-
bercles. The transverse ridge of the hypolophid is very long. Entoconid is conpletdy merged with
hypolophid, with its lingual end anteriorly curved. The p4 is trangtional between p4 and ml in
dructure, trgpemid in form. Metdophid is U-shgped , with long transverse lophids, but rounded
pogero-labia corner. Entooonid is enlarged and curved anteriorly. The lower nolars differ from the
premolars in having higher pardophids and entooconids, nore rounded pogero-labia cornersof meta
lophids, shdlower labia valleys and weaker cingulum.

Comparison and discussion  Morphologicdly , the above described p3 and p4 from Yagou
are dnog identica to those from Jiaozigou described by Qiu et d. (1990) , possesdng mixed fear
tures of both Indricotherium and Paraceratherium. These featuresinclude the tgpering of the preno-
lars anteriorly , the well developed and pogero-lingually extended paralophid , the conplete corflu-
ence of the entoconid with the hypolophid (nore smilar to Paraceratherium) , but the anged poste-
ro-labid corner of the metalophid with accessory tubercles in p3 (nore smilar to Indricotherium) .
In sze the p3 and p4 from Yagpu are dightly larger than those from Jiaozigou , but both are larger
than those of Indricotherium and Paraceratherium (Table 1) . It is reasonable to asign them to one
and the same ecies.

Based on the better preserved materid from Yagou, the dentd characters of this large Linxia
indricothere form is better known. Morphologicaly it is intermediate between Indricotherium and
Paraceratherium. It is dmilar to Paraceratherium in the following features: loss of P1; triangular
formof P2; protocone lingudly flattened , with vertical groove in upper nolars; nore reduced vegige
o the pogerior end of ectoloph in M3; the large tubercle on mesa dsdeintheil; the narrowed arr
terior partsin p2 and p3; and the corfluence of the entoconid with hypolophid. On the other hand ,
the Yagpu formis close to Indricotherium in having more pogeriorly extended hypocone in P3 P4,
the desper paragtyle folds in upper cheek teeth , the longer protoloph , the anged pogerolabia cor-
ner of the metdophid and the deeper labid valey in p3 and p4. However , the teeth of the Yagou
form are larger and may be of higher crowned as conpared with those of albove 2 genera (see Table
1).

Dzungariotherium orgosense was created by Qiu in 1973, based on skull with lower jaw of a
very old individua with its teeth heavily worn. Morphologically gpeaking, the only conparable teeth
between the Yagou and the type of Dzungariotherium orgosense are the M2 and M3. They resemble
each other very closaly in having flattened protocone lingual surface with vertical groove and cingu
lum, the anterior protocone congriction groove , and the large antecrochet etc. Their dight sze dif-
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ferences between them (see Table 1) seem to fall within the range of variation of a fecies, which
has been recognized as particularly large in indricotheres (Qonova, 1959) .
Lucas and Sbus (1989) suggesed synonymizing Indricotherium and Dzungarictherium with
Paraceratherium , which has priority over the former two , based on the notion that the norphologic
differences between the three genera were in fact merely sexua ones. Recently Ye et d. (2003) ,
based partly on lower jav and inciors, clearly expressed their notion to maintain the 3 genera as
separate and valid ones, with which we fully agree. Infact , in her nonograph on indricotheres Go-
mova (1959) aready denondgrated in great detail the diginctive characters on skull , lower jaw,
teeth, and dnog every limb bones between Indricotherium and Paraceratherium. I we agree with
Qonova' sopinion, it isinevitable to condder Dzungarictherium as a vaid genus aswell. Dzun-
gariotherium can be characterized , on the one hand, by the mixed features of both Indricotherium
and Paraceratherium , on the other hand , by the srondy reduced and upturned symphyss, rather
unique characters anong the indricotheres.

Paraceratherium yagouense sp. nov.
(Fgs. 4 5; Tahe?2)

Holotype VPPV 13820, a juvenile skull with I€t and rigt DPL DP4, M1, and une
rupted M2 and right P2.

Other material V 13821- 1 2, Idt and right M3 of one and the same individud .

Diagnosis Smdl , closeto P. bugtiense in dze. Length of muzze anterior to DPL ot sur-
passingDPL DP4. No upper inciors, canines, and PL. Cheek teeth high crowned, with thin
layersdf cement. M1 possesses crown height equaling the maximum crown length , protocone with
lingua groove; DP2 M1 with large antecrochet , anterior protocone and hypooone condriction
grooves, high and ridge-formed anterior and pogerior cingula, lacking lingua cingulum , often with
pillar-formed tubercles in the middle of anterior cingulum, medisnus, posfosstte and pogerior to
antecrochet .

Etymology Yagou is the locality where the fossls were oollected.

Brief description The muzze is srondy reduced in length. The premaxilla and the maxilla
anterior to the DPL form a thin plate , 85 nm high at the level of the pogerior end of the nasa pro-
cess o the premaxilla. Neither incigrs and canines, ror their roots, can be detected on the a veolar
border. The pogerior wall of the nasa rnotch lies above the pogerior part of the DP4. The large in
freorbital foramen is above the pogerior end of the DP3, and the anterior rim of the orbit is above
the middle of the M1. The maxilla extends pogero-superiorly , forming a long lobe (Figs. 4C and
5B: M). Thefacid part of the lacrimd isvery high (Figs. 4Cand 5B : L) . Thefronta surface of
the nasdls is convex with sagittal suture , and their ventral surface concave. The poderior part of the
laterd borders of nasals hangs down. The supreorbita process is large. The posderoid process is
65 mm long , laterdly compressed. The di gance between the postdenoid and madoid processesis 40
mm.

A thin layer of cement can be seen on labid wallsdf al the upper cheek teeth. The DP1 isthe
leag worn of the deciduwus teeth. It istriangular , with very svall protoloph , but long and conplete
metaloph. The inner cingulum is well developed anterior to the hypocone. The labid cinguum is
fine. Both DP2 and DP3 are heavily worn , leaving closed medisnus in the center of the crown. In
DP4 the anterior and pogerior protocone congriction grooves and the anterior hypooone congriction
groove are clearly shown. The antecrochet is large, blocking the medis nus when not heavily worn.
An accesory pillar is present in the podfosstte. The anterior and pogerior cingula are well deve
loped , ridge-like in form. The M1 is high crowned , with its crown height equaling the maximum
length of the ectoloph. The graight protoloph is longer than the metaloph , which is curved with its
pogerior border convex. Its protocone , hypocone and cingulum are congructed asin DP4. There are
a9 accesory pillar-formed tubercles. Two M3 of the same individua (V 13821-1 2) have been
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referred to the present gecies, chidly because of the presence of cement cover and their small sze,
cormparable with the Yagou skull but evidently smdler than those of D. orgosense. However , the
antecrochet is svdler and the accesory tubercles are less developed than in the above described
M1.

Comparison and discussion  Although small conpared with mgjority of the other indrico
theres, the above described skull is much larger than any other rhinocerotids. The followi ng charac-
tersof the skull show its Paraceratherium dfinity : the wide digance between the posgenoid and
magoid proceses, the grondy reduced muzzle, the wide and thin nasal bones, the presence of
metaloph in DP1 , the high crowned cheek teeth , and the presence of vertica groove on the flattened
inner surface in M1 (and possibly in other upper nolars) etc.

Four of the five Paraceratherium pecies ( P. prohorovi , P. tienshanense, P. lipidus, and
P. sui) can eadly sparated from the Yagou form snply by sze. They are al much larger. In adt
dition, the conplete loss of the upper inciors and canines, the particularly large antecrochet , the
deep congriction grooves and the peculiar pillar-formed tubercles expressed in the upper cheek teeth
o the Yagpu form are rather unique among the indricotheres 0 far described.

Paraceratherium bugtiense isonly gpeciesdf the genus conparable with the Yagou formin sze.
However , comparison of smilarly young aged skull partsdf the two forms shows clearly thet they are
o different oecies. In P. bugtiense the part of the skull anterior to the orbit is very low , with shal-
low and low nasa notch, and low and wide maxilla and lacrimal lones (see Forger- Cooper , 1934,
Fg. 20) ,the DP2 DP4 with svdl antecrochet and shdlow congriction grooves (see Forgter- Coo-
per, 1934, A. 64, Fg. 22). Thesx are quite different from those in the Yagpu form as described
above. Thus a new eciesis created for it : Paraceratherium yagouense.

Concluding remar ks

1) Two indricothere goecies coexiged in the Linxia Basn: the larger Dzungariotherium orgo-
sense and the smdller Paraceratherium yagouense.

2) The evolutionary higory of the indricotheres seems to be more conplicated than previoudy
oconcelved. Indricotherium , Paraceratherium and Dzungarictherium are three vaid genera, and can
not be lunped into one snde genus Paraceratherium as Lucas and Sbus (1989) once suggested.

3) The age o the fosdl-bearing depodtsof the Linxia Badn is late Oligocene rather than early
Miocene as previoudy suggesed by Qiu et a. (1990) .
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