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Qonova (1959)
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Tsaganomys altaicus Matthew et Granger , 1923
(2

VPPV 13822.1 3,2 1
1 (= ) L
Tsaganomys altaicus
( ‘mm) (L xW) :3.3%x4.7; 3.4%x4.9;
( x ) :9.2x7.9

plagzes

S-S i
-—

&
5cm
2
Fg.2 Teethd Tsaganomys altaicus
A. cheek tooth (V 13822.1) ; B. cheek tooth (V 13822.2) ;
C. indsor (V 13822.3) labid view
1. lingud view; 2. buccd view; 3. occlusal view
( ) Megal opterodon sp.
(3
VPPV 13824, p2, , , 'V 13825,
p3, , P2  p3

p2 ’ 1 1
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<
A3

B3

3 ( )
Fg.3 Megalopterodon 9.
A.  ldtp2 (V 13824) ; B.  I€tp3 (V 13825)

1. lingud view; 2. buccd view; 3.
occlusd view; scde = 5cm
(Crendontidae)
ErghilynrDzo ( = Ergilin Do, =Ardyn Olo)
don , p2 p3
25 x15 %20 mm

X 27x12%x 21 mm p3
p2 ,

X 1 24x12x 26 mm

, Dashzeveg (1964)
Megal optero-

X X :25x10 %17 mm

p3

Schizotherium ordosium Hu, 1959

9

IVPPV 13826 13831, 6

p4;V 13832 13833, 2

ml; V 13834 13837, 4

m2;V 13838 13839,2 m3 V 13840 13841, DP3 DP4
p4
(V 13826) ;
) p4 ,
p4 : , m3
( ) ( x 6x15mMm 6.5 x 14 mm)

2 ,DP3  DP4
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4

Fg.4 Occus view of cheek teeth of Schizotherium ordosium
A. right DP3 (V 13840) ; B. It DP4 (V 13841) ; C. It p4 (V 13826) ; D.  right
p4 (V 13831) ; E. lét ml (V 13832) ; F. right m2 (V 13836) ; G gt m3

(V 13839) ; sde = 5cm
) p4 m3
,m3 Schizotherium Schizotherium
6 : S. priscum S. turgaicum S. avitum S. chucuae S. ordosium S. naba
nense  Goombs (1978) 6 ,S. ordasium 5
S. ordosium 3 :
( ,1959) ( ,1998) (Tellhard de
Chardin , 1926) ., S. ordesium ,
, S. ordosium
(L xwW; :mm) : DP3, 22.5x19; DP4, 30.2%x24.8; p4, 20.3x 18, 21.2 x

15,20.7x12.7,18.7%x12.7,23.3%x15.7, 21.3 x13; ml, 27 x16.7, 28.2 x 16.5; m2,
33x19, - x17.6, - x17, - x17, m3,41.7x20,41.3x20.8

( ) Hyracodontidae gen. et sp. indet.
( 5

VPPV 13842, p3;V 13843, p3;V 13844, p4;V 13845, p4;
V 13846, p4
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p3

(L xW) :p3: 20.3
20.6x11.8 12.6 mm; p4: 18.4

> R _ 20.9x13.3 13.7 mm
FHg.5 Cheek teeth of Hyracodortidae gen. et 9. indet.
A. right p3 (V 13842) ; B.  Iéft p3 (V 13843) ; C. p3  p4 ’
right p4 (V 13845) ; D.  right p4 (V 13844) ; E.  Idt p4 '
(V 13846) (
1. ocdusd view; 2. buccal view ) :
sde = 5cm
Ardynia , p3 p4
Beligeva (1954) Prathyracodon turgaiensis
p4 m3 , Chelkar-Teniz
p4 , (16 x 11.5 mm)  Prothyracodon
( Prothyracodon obliqui dens) 1967 Radinsky
Triplopus Radinsky  Prothyracodon turgaiensis
3 , 2
Beligeva , Bdigeva 20 %
( p4 19 mm ) Radinsky Triplopus (9
“  Prathyracodon” turgaiensis (Radinsky , 1967, p. 39) p3 p4,

, Hyracodortidae gen. e 9. indet.

( ) Ardynia altidentata sp. nov.
( 6A D)

VPPV 13847, M2
V 13848, m3;V 13849, mil;V 13850, m2
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6
FHg.6 Cheek teeth of Ardynia
A D. ( ) Ardynia altidentata 0. rov.
A.  ldt M2 (V 13847, holotype) ; B.  right m3 (V 13848) ; C.  let m2 (V 13850) ;
D. right ml (V 13849) ; E. ( ) Ardynia 9. right m3 (V 13851)
1. ocdusd view; 2. buccd view; 3. lingud view; 4. anterior
View; sde = 5¢cm
Ardynia ,
M2 "l K i) L] 1 1/3
; 1 1 1/ 3 1
atus, , ;dentatus, ,
M2 1 i) 1 ) ;
: : : (33 mm) ,
(31.7 m) ; S ,
10 mm
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, ( ) 25.3 mm, ( ) 18.7 mm
V 13848 m3, m3
L 1 ]'/3 1 L 1
, ) 20 mm, , 17 mm
32.7 mm, 19 mm V 13849 V 13848 ,
) m2, ml V 13848 ,
LxW: 19.5x12.8 mm V 13850 m2 ,
mL m3 ; ,
19.5 mm; (L xW: 24.6 x14.7 mm) mL m3
VvV 13847 ) )
, , Ardynia Ardynia Matthew
Qranger (1925) , M2 1952 Bdigeva
Ergl Oo (= Erglin-Dzo) M2 Ardynia
, , 1967  Radinsky
(Urtyn Oto) M2 Be
ligeva EglinDo M2 ,
Erglin Do M2 Bdigeva ,
. (
), , Beigeva
( Bdigeva, 1952, Fig. 5a b) ,
, 13 ” Radi ng<y
M2 , 26 mm (Radinsky , 1967 , Fig. 19)
M2 ,Beligeva  Radinsky
Beligeva (1952) M3 28 mm, Radinsky (1967, p. 33)
M3 1.1 M2 , M2
, , 33 mm
mlL m3 Ardynia ,
3 ) )
, v3 (
) Bdigeva (1952) mL m3 14 x11.5mm 18.5x11.5 mm

23 x13 mMm



4 : 285

, , Ardynia
( ) Ardynia sp.
(68
VPPV 13851, m3
m3
\ . ) , . ;
; L ; ,
; X 21.3 %
12.6 mm Ardyn Oo  Ardynia praecox m3 (Mathew and Garr
oer, 1925, Fg. 6) , Ardyn Oo (= Eglin Do) M3 ,
V 13851 V 13851 Bdigeva
(1952) Parahyracodon mongadliensis P. kazachstanersis m3
Parahyracodon Radinsky (1967) Ardynia , Y,
13851 )
Aprotodon lanzhouensis Qiu et Xie, 1997
( 7,8, 1,2
VPPV 13852, , )
, ;V 13853, (i2)
Borisdak (1954) Agye Aprotodon aralensis
( Aceratherium aralense) (1997)
Aprotodon lanzhouensis
( ), ,
, ; ;oo u ;
: 30 mm , )
, 10 mm , ,
, , , , 25 mm; , ,
, ; P4 ; ;
) 50 mm ) )
M2 , , , ; ,
60 mm, 65 mm , 30 mm,

40 nm, 10 mm;
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dorsd view; B.

ventra view; C.

(V 13852)
Fg.7 Skul (V 13852) of Aprotodon lanzhouensis

|t laterd view;

sde = 5cm
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1
Table1l Measurementsand comparison o skull o Aprotodon * (mm)
Apratodon
A. larzhouersis A. aralensis
Yagou Lanzhou Agyge
Qu & Xie, 1997 Borisdak , 1954
Nasal- Gondyle L 485 630
Nasl L 180 220
Nasal W pog. 110 100
Nasal Thick pog. 8
Nasd Thick arte. 25 12 16
Nasd IncisOrhit L 50 58 70
Orbit-Meatus L 240 270
W a Orhit 190 233
PL M3L 195 247
P1 P4L 88 112
M1 M3L 114 125
PL(DP1) L xW 15x ?10.6 15.8x16.8
P2L xW 22 %27 24 x 28 26 27x35 38
P3L xW 28.7%x36.6 31.3%x43.7 31 32x42 48
PAL xW 32.6%x43.9 35.2%x49.4 36 x53 54
M1L xW 36.5%44.8 43 x50 41 45x58 59
M2L xW 46.2 x50 51 x53 50 52x61 63
M3L xW 42.6 x46.6 61 62x55 58
* Method of measurement efter Borissak , 1954.
M2 , - ) )
M1 ; M1 ,
( )
Beligeva (1954)
(1997) :
(1997)
p2 : ; p2

; p2 (i2) ; ,
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Ao

T

8
Fg.8 Apratodon |anzhouensis
A. lower jav (V 13852) : 1. ocdus view; 2. right laterd view;
B. rignt i2 (V 13853) : 1. labid view; 2. lingud view; sde = 5cm
) 58 mm, 26.2 mm,
14.8 mm p1( ? dol) , (1997)
. P2 p4 ( 2
V 13853 , )
170 mm, 3 , , )
: 400 S0P, ;
, — 42.6 mm,
30.6 mm

Aprotodon |anzhouensis
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Table 2 Measurements and comparison of lower teeth of Aprotodon lanzhouensis — (mm)
Yagpu Lanzhou
i2"LxW 25.8x15.3 43x34
ol m3L 195 ™" 183
1l p4L 84.8" 74.4
mL m3L 116.2 109
1L xW 9.8x9
p2L xW 23.8x13.1 18.2x14
p3L xW 28 x 20 23.6 30.8x19 21
paL xW 32.3x23 26.2%21.8
mLL xW 31x24.3 31.3 35.4x24.1 24.2
mLxwW 40.7 %25 36.2 42.8x22.5 24.2
m3L xW 45x23 39x24.4
* Measured & roots. ** dpl absent.
( ,1997)
25 mm, 12 mm
, Aprotodon
) ,Aprotodon
Agye (Borisdak , 1954) ,
, , 220 mm( ),
16 mm; 200 mm ,
2'4%( ) Paraentelodon cf. P. macrognathus Qiu et al. , 1990
(9
VPPV 13854, M2;V 13855, pl;V 13856, p3;V 13857, p4;V 13858,
m2 3;V 13859, m3;V 13860, dp3 VvV 13861, M4
M2 1 t 1 6 1
1 1 ( ) ; 1
L] pl H ) p3 L]
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G1
9 i ( )
Fg.9 Cheek teeth of Paraentdodon d. P. macrognathus
A. right M2 (V 138%4) , ocdus view; B. It p1 (V 13855) ; C. right p3 (V 13856) ;
D. letp4 (v 13857); E Idtm2 3 (Vv 13858); F.  right m3 (V 13859) , occlusd view; G.
It dp3 (V 13860) ; B1, C1, D2, EL, GL. occdusd view; B2, C2, D1, E2. bucca view;
Q. lingud view; sde = 5cam
; \ p4 p3 , ;
, , ; ( )
p3 : m2 ;
; , ( )
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: ; : : m3 (V
13858) ; ;
: ; ; m3 (V 13859)
dp3 ;7 5 2 , 1 ,
;2 ; : :
' Y ; ;
2 ., Y , ; , ;
( p3 : : :
) Paraentd odon Paraente odon 2  P. intermedius
P. macrognathus p4 , , ,M2
m2 3 P. macrognathus , M2
, Paraentdodon . P. macrog-
nathus

(LxW,mm) : M2,39.3x44.3; pl,24x16; p3,50%x33; p4,49.2x35.6; m2,
42x37.5; m3,40.5%x34,36.7%x30.6; dp3, 48.2x22.2

3
, ( ,2004) 4 8
1 Ardynia 1 , 10 :
Rodentia
Tsaganomys altaicus Mathew e QGanger , 1923
Crendonta
( ) Megalopterodon .
Peri sodactyla

Chdicotheriidae Gll , 1872
Schizotherium ordosium Hu, 1959
Hyracodonti dae Cope, 1879

( ) Hyracocontidae gen. et 9. indet.
( ) Ardynia atidentata 9. nov.
( ) Ardynia .

Indricotheriidae Borissak , 1939
Dzungariotherium orgosense Chiu, 1973
( ) Paraceratherium yagouense Qiu et d. , 2004
Rhinocerctidee Gay , 1821
Apratodon lanzhouensis Qiu et Xie, 1997
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Artiodactyla
¥  Enterodontidae Lydekker , 1883
T ( ) Paraentdodon d. P. macrognathus Qiu et d. , 1990
Tsaganomys altaicus ,
(
: )
, Metexallerix (
,1988) ,
Aquitanian , 24 20 Ma ,
Agyspe ( Agquitanian ,
)
Megal opterodon Erglin Do Schizotherium ordo-
sum ( )
( ) Hyracodbntidee gen. et . indet.
“ Prothyracodon” turgaiensis Indricotherium transouralicum
Chelkar Teniz , Ardynia 9. Erglin Do ( )
Chelkar Teniz ( ) “  Parahyracodon” Ardynia altidentata
Ardynia praecox , ;
“  Parahyracodon” , Aprotodon lanzhouensis
, ( )  Paraen-
telodon macrognathus Benara P. intermedius ,
, Dzungariotherium orgosense Paraentelodon macro-
gnathus m3,
Aprctodon |anzhouensis m3 , Apro-

todon lanzhouensis

Tsaganomys altaicus ,
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MAMMAL FOSSILS FROM YAGOU, L INXIA BASIN, GANSU,
AND RELATED STRATIGRAPHIC PROBL EMS

QIU ZhanrXiang WANGBanYue DENG Teo
(Ingtitute df Vertebrate Paleontdlogy and Paleoanthropology , Chinese Academy o Sdences Beijing 100044)

Key words LinxiaBasnd Gansu Povince, Oligocene , Mammdia
Summary

Thisisthe 2™ report on the Yagou mammdian fauna folloning the article on the gant rhinoceros
fosdls published recently by the present authors (Qiu et a. , 2004) . Except two Poecies of gant
rhinoceros, eight forms were reported here: Tsaganomys altaicus, Megalopterodon 9. , Schizothe
rium ordosium , Hyracodontidae gen. et 9. indet. , Ardynia altidentata 9. rov. , Ardynia 9. ,
Aprotodon lanzhouensis , and Paraentdodon . P. macrognathus.

1 Brid desription of fosdls

O the eight forms there isonly one new ecies, which is briefly described below.

Ardynia altidentata sp. nov.
(Fg.6 A D)

Holotype VPPV 13847, ldt M2.

Other material V 13848, right m3; V 13849, right m1; V 13850, &€t m2.

Diagnosis Large-dzed Ardynia. Molars hypsdont with diginctly undulated boundary line
between crown and roots; M2 higher than long , with well-developed’ criga” , which is broader than
metaoph, and retreated metdoph joining poderior part of ectoloph; lower nolars with shortened
trigonid , long talonid and labia valey shifted anteriorly.

Etymology Altus, Latin, high; dentatus, Latin, toothed.

Remarks The teeth are very large and particularly highrcrowned , compared with al the
known gpecimens of the genus. The height of the M2 crown is about the largest length of the ector
loph. In M2 the metaloph is srongy reduced , whereas the® criga” is extremely large and wide. In
the lower cheek teeth the trigonid is srongy shortened , with the labia valey shifted anteriorly from
the usua postion between the two roots to the anterior root. Ardynia is a genus o far known only
from lates Eocene time, Ardynia altidentata is evidently the nogt progressve peciesd the genus,
and can be aform of Oligocene.

The other seven forms are briefly described as follows.

Teaganomys ataicus (Fig. 2) is represented by only 2 cheek teeth and 1 incisor(V 13822.1
3) . The cheek teeth are cylindrica , strong unilaterally hypsodont , with an oval occlusa outline and
a oconcave occlusal surface without core. The pulp cavity is short and conic inform, and the ratio of
the dentine part to the pulp cavity is high. All the features are idertical with those of Tsaganomys
altaicus. The dze of the cheek teeth are within the range of this ecies aswell. Tsaganomys al-
taicus is o far only known from middle part of Oligocene in rorthern part of Asa, except the gpeci-
mens reported from a locality near the Lanzhou railway dation, dlegedy of early Miocene in age
(Qiuand Qu, 1988) . The age determination of the Lanzhou locality was based mainly on the evol ur
tionary level of Metexallerix , which should be further tested.

Megalopterodon 9. (Fig. 3) is represented by 2 lower prenolars (V 13824,V 13825) . The

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.
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teeth are extremdly large conpared with other creodont forms. Morphologicdly they are mog smilar
to those of Megal opterodon described by Dashzeveg (1964) from ErghilynrDzo of Mongplia, a typi-
ca lates Eocene locdity in ASa. The Yagpu gpecimens may dightly nore high-crowned than those
o Mongplia.

Schizotherium ordosium (Fg. 4) has better materia , represented by a number of iolated
teeth: DP3 and DP4, and p4 m3 (V 13826 13841). The ectolophs of the upper milk teeth are
grongy W-shaped. The lower cheek teeth are W-shgped , with metastylid clearly separated from
metaconid, and the m3 has a large hypoconunid. All the festures are features characterigic of
Schizotherium. O the 6 known gpeciesof Schizotherium (S. priscum, S. turgaicum, S. avitum,
S. chucuae, S. ordosium and S. nabanense) , only the large S. ordasium is close to the Yagpu
form in both nmorphology and sze. The Yagou gpecimens are even dightly larger than the type of S.
ordosium and me of the Pecimens from Lanzhou Basn, but closer to those from . Jacques.
Schizotherium ordosium is 0 far only found from the Oligocene deposts.

O the smdl hyracodonts there are me ivlated teeth tentatively referred to Hyracodontidae
gen. & P. indet. (Fig. 5) , represented by 2 p3 and 3 p4 (V 13842 13846) , and Ardynia 9.
(Fg. 6 E) , represented by a sngde m3 (V 13851) . The former formis dlose to*  Prathyracodon”
turgaiensis from the early Oligocene indricothere dte Chelkar Teniz. The latter form is close to

Parahyracodon” geciesfrom Ergllin Do (late Eocene) and Chelkar Teniz.

Aprotodon lanzhouensis (Fig. 7, 8; Table 1) is represented by an dnog conplete skull with
lower jav (V 13852) , and an iolated lower tusk (i2) (V 13853) . The skull and the upper cheek
teeth are dnog identica with those of Aprotodon |anzhouensis from the Lanzhou Basin, described by
Qiu and Xie (1997) . However , the lower jaw is quite different from those of the Lanzhou Basn.
The symphysd part of the Yagou lower jaw is ot particularly widened and the lower tusks are
sraller , sorter and less curved than those of the Lanzhou pecimens. Nevertheless, another goeci-
men (V 13853) , a crown part of right tusk (i2) , has the same size and norphology as those of
Aprotodon |arzhouensis from the Lanzhou Basin. This led us to think that the Yagou goecimen (V
13852 may represent a femde, whereas the Lanzhou meterid , plus the Yagpu lower tusk (V
13853) may be mde individuds.

Paraentdlodon . P. macrognathus (Fig. 9) is represented by a number of well preserved
teeth, including M2, p1, p3, p4,and M2 m3 (V 13854 13861). The sze and norphology of
these teeth leave no doubt for us to refer them to Paraentelodon , a genus established by Gabunia
(1964) based on materid of Benara Oligpcene fauna. All the teeth from Yagou are very close to
those of P. macrognathus described by Qiu et d. (1990) from Jisozigpu. However , the M2 from
Yagpu cbes rot have the 7" cugp behind the metaconule as in the Jiaozigpu pecimens. The Yagou
ecimens are asigned as Paraentdlodon . P. macrognathus mainly because of this difference.

It isto note that we paid goecia attention to check whether there is any proboscidean remains
inthe Yagou dte. We checked adnog every piece of bones and tooth fragments of large amount of
oollected meterid , but failed to find any traces of fosslswhich could be attributed to probosci deans.

2 Gologcd age of the Yagou mammdian fauna

Taken as awhole, dl the 10 forms s far described from Yagou , including the 2 formsof gant
rhinoceros described before (Qiu et d. , 2004) , show clearly that the fauna belongs to Oligocene.

The mammdian fosdls from the Jiaozigou valley described by Qiu et a. (1990) condg of the
same Pecies of gant rhinoceros ( Dzungarictherium orgosense) and entdlodont ( Paraentel odon
macrognathus) . The indeterminate rhinoceros m3 (Rhirocerctidae gen. e 9. indet.) is dnog i-
dentical with the m3 of the lower jaw of Aprotodon lanzhouensis from Yagpu (V 13852) , and can be
re-ferred to this gecies. The presence of proboscideans in the Jisozigpu Ste represented by a piece
o tusk of Gomphotherium 9. becomes highly quegtionable &ter our failure to find probosci dean re-
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mains in the Yagou dte , which isothewise © smilar to , and of the same dratigrgphic levd as, the
Jiaozigpu dte. Thus, we are nore and nore inclined to view the proboscidean tusk fragment from
Jiaozigou as an outs der from younger deposts mixed with the other dementsdf the genuine Jisozigpu
fauna.

The fied teams of the Lanzhou Univerdty headed by Li Jijun, Fang Xisomin, and Qu Zugang
found ome fosdls from the same level of depodts in the Maogou valley as that of Jieozigou during
the 1990s. In 1998 we found smilar fosslsfrom the locality discovered by our Lanzhou colleagues.
However, © far as we know, the only identifiable fossls are the cheek teeth and incisors of
Tsaganomys altaicus.

Maogou , Jiaozigou and Yagou are closgly neighboured valleys. Traverses and marker beds trac-
ing conducted during the lag years corfirmed thet the sections of the 3 velleys are fully conparable
and al the fosdls above discussed came from the same leve | i. e. , thefirg thick and fosdliferous
sand-congomete beds.

However , the three sections were differently subdivided and given different names by different
geolog gs. Prior to the 1960s the Cerozic depodtsof the Linxia Basn were Snply caled the Gansu
Sories. In 1965 the Hret Regonad Gmologc Survey Team of the Gansu Gmological Bureau created a
new name, Linxia Formation , for the whole Cenozic sequence , and subdivided it into 4 members (1
to 4) , and dated the whole sequence as o Hiocene based on some Hipparion fosdls found in the
upper-nog part of the sequence. In 1990, while gudying the firg mammlain fosdls in this area,
Qiu et d. created a new formation for the lower part of the section , corresponding to the Members 1
and 2 of the Linxia Formetion , thus, regtricted the Linxia Formetion to the Members 3 and 4. Snce
thefosdls of the gant rhinoceros entelodont-gonphothere assemblage were found in level 5 of the
Jisozigpu Formation , the Jisozigou Formetion was dated as early Miocene , and the Linxia Formetion
(s. dr.) asmidde to upper Miocene. Mainly based on the foss|s described by Qiu et a. (1990) ,
and the sedimentary cycles, Li et a. (1995) subdivided the lower part of the Maogou section (cor-
reponding Qiu e d.’ sJiaozigpu Formetion) into 2 formations. The lower cycle was caled Tda
Formation (Oligocene) and the upper cycle Znongzhuang Formation. Thus, for the same fosdliferous
beds 2 formation names were proposed: Jiaozigou and Zhongzhuang. It is evident that Jiaozigou
(1990) has year priority over Zhongzhuang (1995) , and should be adopted in the future. In this
case the Jiaozigou Formation should be regtricted to the upper part of itsorigind meaning (layer 5
6inQiue d.’' s sction) and used in its sensu stricto. The present study of the mammal fosdls
from Yagpu tends to corfirm its Late Oligocene age. Accordingly , the lower part (layer 1 4 in Qiu
et d.’ s section) isto be caled Tda Formetion. Its age is supposed to be early Oligpcene.
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