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THE DISCOVERY OF LATE EOCENE MAMMAL
FOSSILS FROM BURQIN OF XINJIANG

YEJie' , MENGJin® , WU Wen Yu' , WU Sheo- Yuan'
(1 Irstitute o Vertebrate Paleontology and Paleoanthropology , Chinese Academy o Sciences Beijing 100044)
(2 American Museum o Natural History New York NY  10024)

Abgract The previoudy dleged” Ulunguhe Formetion” in the Burgin regon of Northern Xinjiang is
lithologicdly different from the Ulunguhe Formation in its typeregon ,the Ulungur River area. The two
regons are sparated by a mountain o Padeozoic rocks. Therefore the sediments in two areas belong to
dfferent geologica body repectivly. The name® Ulunguhe Formation” should ot be gpplied to the
deposts in the Burgin regon for which ,however ,it is premature to name a new rock unit.

A perisodactyl assemblage was oollected from the sedments of Burgin. It condds of exdusvey
perisodactyls, including Cadurcodon . C. ardynensis, Ggantamynodon giganteus, Amynodontidae
gen. e 9. indet. , Indricotheriinae gen. et 9. indet. , Rhirocerotidee gen. & 9. indet. , and
Brontotheriidae gen. & 9. indet. ,and is conparable with the late Eocene mammal faunas of Asa,such
as Cajiachongfaunadof Yunnan ,Ulangochu fauna and Urtyn Obo faunafrom Nei Mongpl of China , Quateg
and Khoer-Dzan fauna from Mongolia ,and the Kugo faunafrom Kazakhstan.

The dsovery of the lae Eocene mammas in North Xinjiang indicates that the terredrid
biogeogrgphic divison into outh and north provinces in the Asan continent had not been achieved by the
late Eocere.

Key words Burgin,Xinjiang late Eocene ,perisodactyls

Snce 1995 the authors have been working on the Tertiary dratigraphy and faunas in the
Ulungur River areadf the north Junggar Basin , Xinjiang(Ye et a. 2001a) . During the period of time
we a0 invedigated the Burgin area in 1999 and 2001. Mammd fosdls were found in both years
from sediments that were previoudy cadled” Ulunguhe Formetion” on the rorth bank of the Irtysh
River near the Burgin city (Fig. 1). The fosdls were oollected from two sections that are about
14km gpart and represent two assemblages of different ages. One section generated fragmentary
Pecimens o large perisodactyls (locaity 99027) , whereas the other produced better materid of
primarily small mammds (99035) (Fg. 1) . By corrdations with other Adan Tertiary faunas,the
perisodactyl assemblage indicates the age of late Eocene whereas the assemblage of ardl mammal s
isof early Oligocene age. In this sudy \we report only the rock section that yields the peri sdactyl
fosdls,describe the fosdls ,and discuss their implications.

1 Lithologca dratigrphy
The measured section is located on the rorth bank of the Irtysh River ,14km rorth of Burgin
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Fg.1 The sketch geologcad mgp of rorthwedern
part of Burgin,Xingiang showing the location
o the measured sections

city (N47°50. 416 ,E86°40. 837 ). The lithology from top downwards is as below :

Qayish white congomerates
uncorformity
28. Qrayish green mudgone 2m
27. Variegated mudgtone ,dominantly grayish green with yellow gots ,and becoming red with weethering 1. 5m
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26. Yellow medium and fine sandsone 6m
25. Qayish green muddy dltdone 3m
24. Reddish brown mudgone 3m
23. Yellowish green coarse micaceous quartz sandgone with dark particles observable on fracture sur-
face and with oblique-bedding in the midde part of this layer 3.5m
22. Variegated mudgone 2.8m
21. Black manganese dltdone ,yielding menmd fosdls 1.2m
20. Variegated mudsone lithologcally as layer 27 2.5m
19. Gayish green medum and fine sandstone 8.0m
18. Rugy yellow fine muddy sandsone 1.2m
17.Light grayish green medium and coarse quartz sandstone 1.8m
16.Light brown fine muddy sandstone 1.5m
15. Light grayish green medium micaceous sandgone with oblique bedding 3m
14. Rugy yellow coarse pebbly quartz sandsone 1.5m
13. Qayish white muddy sltsone with earthy yellow weathering suface 1.5m
12. Yellow medium sandgone 3.5m
11. Brown ferrug mous fine quartz congomerates am
10. Gayish white sltgone grading upwards into fine sandgone 1.6m
9.Light earthy ydlow muddy fine sandgone with cross-bedding 2.4m

8. Grayish white ferrug mous coarse or congomeraic coarse quartz sandsone frequently with di soon-

tinuous ferrug mus sandstone bands containing nodular iron-manganese crug which are 1 2cm

in thickness 3m
7. Grayish white muddy fine quartz sandstone contai ning micaceous with di soonti nuous brown driae

o ferrugnous sediments ,occasondly smdl muddy gravel. Grading upwards into medium sandgone

with oblique- bedd ng 3.4m
6. Blue-gray mudgone with earthy yellow westhering suface 2.6m
5.Light grayish green sandy mudgone with light red weathering suface 6m
4. Yellow fine sandstone with oblique- bedding 4.5m
3.Light yelow dltgone with microdratification feding unctuous 1.5m
2. Dark purple ferrug rous pelitic sandsone 0.3m
1. Gayish ydlow mudgone intercaated with grayi sh white sltsone and fine sandgone. Mudgore is

2 5mthick ,blocky dructure;dltdoneis1.5 5m thick with irregular chdybeste fine sand vein-
let nearly vertica to the layer suface. Brownish red dter being weathered ,only 30. 7m exposed

The deposts in the section reported here can be divided into two parts: The lower part (1 11
layers) condgsof aternate layersaf ferruginous sandsone and mudsione ,and the upper part is made
o dternate layers of light grayish green sandsone and variegated mudgone. The weathered surface
o the entire set of sediments looks yellowi sh brown. These deposdts were previoudy cond dered to be

“ Ulunguhe Formetion” by the locad geologica mepping team. Gonparing the beds from Burgin
regon with those from Ulungur River areas,we found the sediments from the two areas are
lithologically different. The typica Ulunguhe Fm. in the Ulungur river regonisa set of light grayish
green sandgone and brownish gray sandy mudgone ,as a whole ,grayi sh white in color on weathered
suface (Ye et d. ,2001a) . We traced the rocks along the Irtysh River and found Paeozic rocks
near Ulungur lake at about E87°12 which makes up a natural barrier separating two depodt basns.
The typicd Ulunguhe Fm. sediments exist only in the eas basn ,and the depostsin Burgin regon
are accumulated in the west Basin (Burgin Bagn) . They are different geological bodies. Therefore
the name Ulunguhe Fm. ghould mot be used for the depodts of the Burgin Basn. Gaogrgphically
Burgin is adjacent to the nodern Zaisan Basin. Whether they were connected together in the relevant
geologcd time remains a problem to be lved. It is premeture to esablish a new rock unit for the
sediments described here before further invedigation is carried on, particularly in corrdation with
the Tertiary beds of the Zaisan Basn , Kazakhgan.
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2 Brid dexiption of the mammaian fossls

Amynodontidae Scott et Osborn,1883

Cadurcodon cf. C. ardynensis ( Osborn,1923)
(Fg.2)

Specimens  Two upper right canines,V 13094.1 2 ;one right and one |t lower canine, V
13094.3 4 ;upper part (top part) o a right lower canine,V 13094.5;two conplete €t p3,V
13094.6 7; one conplete It p4 vV 13094. 8; afragmentary right p4 vV 13094.9; afragmentary
|eft upper nolar ,V 13094. 10.

The upper canine (C1) is robug ,curved pogeriorly and is dliptica in cross section. A weak
ridge ison the pogerior suface of the tooth. The tooth part labid to the ridge iswider than the part
lingual to the ridge. The big smooth wear facet faces anteriorly and truncates the tooth obliquely (V
13094. 1) . V 13094. 1 is 27mmwide and 31mm long at the base;V 13094. 2 is 23mm wide ,30mm
long a the base.

The lower canine (c1) is dightly curved poderiorly. It is triangular in cross section with a
sharp anterior ridge and two pogterior ridges. The surface between the two posterior ridges iswide ,
depressed and longtudinaly extended. The labid surface of the tooth is nore or lessflat and the
lingual surface convex. V 13094. 3 isfresh and measured 51mm high ,25. 5mm wide and 33mm long
a the base.

Lower prenolar (p3) : triangular in occlusal view. The labid wal isflat. The protoconid is
developed and connected with the metaconid forming a dhort transverse ridoe. The hypoloph|d islow
and wide; the cingulum around the tooth is
developed. The tooth has snge root with a
vertica groove on the inner Sde. V 13094. 6
is 23mm long and 20mmwide ,V 13094. 7 is
25. 6mm long and 26mm wide.

p4: Trapezoid in occlusal view. The
labid wall is nore or less flat , but with a
weak vertica groove in between the anterior
and poderior lophs. The pardophid is
dender, the metadophid is thick, the lem
hypolophid is low and is the wideg loph of
the tooth ; the cingulum around the tooth is
developed. V 13094. 8 is 34. 1nm long and
32mm wide.

The described teeth are smilar to those of  Cadurcodon ardynensis (A. M. 19154 ,A. M. 20441)
from the Ardyn Obo Formation of Mongplia (Osorn ,1924) and the p3 (V 13094.6 7) and p4 (V
13094. 8) resemble the p3 and p4 (1397 - 3) of Cadurcodon ardynensis from Slonkeur of Mongplia
(Qonmova,1958) in nmomphology but with larger size.

Fg.2 Cadurcodon d. C. ardynensis
a.Let p3,V 13094.7; b. Ldt p4,V 13094.9.
Both are lingua view

Amynodontidae gen. et sp. indet.

The only gpecimen available is afragmentary I€ft lower canine ,V 13097 , damaged on the lower
part. The preserved part is 71.5mm high, larger and much higher than that of Cadurcodon
ardynensis. It possesses characters typicad for amynodontids: triangular pyramid in shepe with flat
labid face, convex lingud face and dightly concave pogderior face. It is referred to an open
nomenclature (nomenclatura gperta) for lack of conparative meteria .
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Gigantamynodon giganteus Xu,1961
(Fg.3)

A damaged right upper canine,V 13095.1; a damaged right ml/m2, V 13095. 2 and 3
damaged m3 ,V 13095.3 5.

The upper canine (V 13095.1) is damaged in the
top and base parts. It is robug , curved pogeriorly,
epanded from top to the base rgpidy and with
dlipticd cross ction. SPecimen V 13095. 2 is a
dameged right m2 or ml ,remaining only the pogerior
part with deep talonidbasn and developed cingulum. It
is43mmwide. A concaved poderior contact facet with
m2 or m3 is preent. Pecimen V 13095.4 and V
13095.5 is the anterior part of a rignt m3 and the
pogderior part of a It m3 repectivdy. They care
probably from one indvidud , judgng from the same

FHg.3 dgantamynodon giganteus m3 ,pieced degree d_ Wea The m3 is probebly reda’gjar n
together from o specimens: The arterior part of ocdus view withfla labid wall. The pardophid is low
V 13095. 4 and the posterior part of V 13095.5 and widens downwards. The metaconid and entoconid are

developed. The metdophid extends podero-interndly ,
forming an ange o 65 with the labid wdl. The tdonid is long with rather deep tdonidbasn. The
cingulum around the tooth is didinct. The tooth is edimeted 80nm long and 41mm wide.

Though damaged dl the gpecimens characterize the G gantamynodon giganteus. They resemble
the gpecimens described by Xu (1961) from the type locdity (Qujing, Yunnan) in 1) epecidly
large §ze;2) ml and m2 having rather degp depresson on the pogerior wall which is caused as Xu
guessed by strong mutual squeeze between the cheek teeth ;3) the morphology and size of m3.

Hyracodontidae Cope,1879

Indricotheriinae gen. et sp. indet.
(Fg.4)

The only gpecimen isthe It firg lower incisor ,\V 13096. It resembles the corresponding tooth
from Luoping , Yunnan (Chiu ,1962) in norphology but is smaler than the latter and displays subtle
differencesfrom the latter. Usudly indricotheres lower inciors are stuated at the front end of the
lower jaw and extended forwards. The described i1 isworn a the top and its lower border curves
upwards. Two ridges extended from the top to the base are present on the dorsal surface ,the mesd
one is higher than the diga one. The snde tooth root is laterdly flattened and dightly concave
medaly. The tooth is 32. 8mmwide and 29mm long at the base. Thisil differs from the Luoping
gecimenin 1) lack of the krobs at the base of lingud surface;2) having contact facet on both
mesa and diga dde,which indicates the probable presence of a least one nore incisor (or ?
canine) and thus characterizes early indricotheres.

Rhinocerotidae gen. et sp. indet.

Anvong the fragmentary teeth only three gpecimens provide indicative information.

1) The nearly conplete right M1 ?,V 13098. 1 is medium high with long metacone and a criga
on the ectoloph. It is 38mm wide.

2) The anterior part of a dightly worn M1 ?V 13098.2. The paracone ,parasyle and the
anterior cingulum are developed. An incipient antecrochet is present. The protoloph is 36. 5mm
wide (labia-lingud) .

3) The anterior part of aleft lower nolar V 13098 3. The cinguiumis developed and the metdophid
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is2lmmwide.

Based on the presence of a criga and
an antecrochet on M1 ?these ecimens may
be tenporarily referred to Rhirocerotidae.

Brontotheriidae gen. et sp. indet.

A dameged right lover nolar \V 13099,
with only metaconid and taonid ,the labid
pat o the later is broken dof. The
metaconid is well-developed. The tdonid is
widdy opened and alout 34nm long.

3 Discusdon and conclugon

All the fosdls from Burgin beds are
perisodactyls. This perisodactyl assenr
blage is conparable with those from Caijia
chong fauna o Yunnan, Ulangochu fauna
and Urtyn Oho faunaof Nei Mongpl (Li and
Ting,1983) , Quarteg and Khoer-Dzan faur
nas from Monglia (RusHl and Zha ,
1987) ,and Kudgo fauna from Kazakhstan
(Emy et d.,1998). Based on mamme g 4 indriootheriinee gen. et . indet. V 13096
faunas from 10 locditiesof Ada Savage and a. laerd view:b. dorsd view
Russd| (1983) liged 82 eciesd the then
Adan’ Early Oligocene” manmd fauna. Anong them there are 42 gpecies o perisodactyls:15 bron
totheres,10 amyrnodonts ,8 hyracodonts and 3 rhirnocerotids. The perisodactyl s obvioudy occupied a
predominant postion anong the mecromammal world during that time. Because the North American
mammd dage Chadronian has been shifted from early Oligocene to late Eocene as a result of new i
topic dating data (Swvisher and Prothero ,1990; Berggren and Prothero ,1992) , correponding Adan

“ early Oligpcene” mamma faunas were d conpressed down to the late Eocene (Mckenna, 1995;
Tong et d ,1995;Wang ,1997 ;Meng and McKenna ,1998) .

Gonparion o the late Eocene mammal faunas with those of older and younger ages shows that
the late Eocene is the lateg period when the perisodactyl s were progerous in Ada. Secificdly ,
during this period of time, brontotheres remained abundant and became extinct a the Eocene
Oligocene boundary. Amynodonts continued to be diverdfied and gecidized during late Eocene ,and
decline within early Oligocene. Indricotheres gopeared in the late Eocene,and diverged in the
Oligocene. Early rhinocerotoids began to radiate in the late Eocene and gradualy replaced the
hyracodonts in the Oligocene. This pattern is clearly reflected by the compodtion of the Burgin
fauna. The amynodont Cadurcodon . C. ardynensis shows highrcrowned tooth and reduced
prenmolars ,and G gantamynodon giganteus is large and has lower nolar with flat labiad surface and
nmore obliquely extended lophids. The only recovered specimen (il1) of indricotheres characterizes
the early indricotheres, such as the incioor from Luoping, Yunnan (Chiu, 1962). The two
fragmentary upper nolars with incipient criga and antecrochet and the lower nolar with developed
cingula indicate the probable presence of early rhinocerotoids. By correlation with those late Eocene
faunas of Asa ,and normphologica conparion of gecimens of reated taxa ,the Burgin peri sodactyl
asemblage is undoubtedly of the late Eocene age. Thisis the firg record of late Eocene mammd
fauna in the Northern Xinjiang. Because o its smilarity of fauna conpostion to those of southern
and eadern areas of Ada, the Burgin assemblage further corfirms that the biogeographic divison of
the outh and rorth fauna provinces in Asan continent had not been formed in the late Eocene. In
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addition ,the compostion of the Burgin fauna is o consgent with the® Mongolian Remodelling”
(Meng and McKenna, 1998) ,in which Eocene faunas of centrd Ada are dominated by large
perisodactyl s, whereas the Oligocene faunas are represented primarily by smdl mammds. The
trangtion of the terregria faunas probably reflects the change of dobal climetes across the Eocene
Oligocene boundary. Future gudy of the Oligocene mamma assemblage found in nearby section
(locality 99035) will provide additiona evidence to teding of the’ Mongplian Renmodelling” .

Acknowledgments We thank Prafs. Qiu Zhanxiang and Wang Banyue for helpful discusson on
the identification of relevant taxa. Thanks go to Messer Bi Shundong and Su Jiarfeng for their eforts
in 1999" sfield work , to Mrs Yang Mingwan for preparing the illugrations (figs.2 4) . Thiswork
is supported by the Nationad Naturd Science Foundation of China ( Gant No. 49928202) and the
Soecid Funds of the Chinese Minigtry of Techrmology and Sciences [ 1999] 045.

References

Berggren W A ,Prothero D R,1992. Eocene-Oligocene climetic and biotic evolution: An overview. In:Prothero D R ,Berggren W A
eds. Eocene-Oligocene climetic and biotic evolution. Princeton: Princeton Univ Press. 1 28

ChiuC S ( ) ,1962. Gant rhinoceros from Luoping , Yunnan ,and discusson on the taxoromic characters of  Indricotherium
grangeri. Vert PAAsa ( ) ,6(1) :57 71 (in Chinese with Endish summary)

Emry RJ,Lucas S G, Tyutkova L e d. ,1998. The ErglianShandgplian ( Eocene-Oligocene) trandtion in the Zaysan basin,
Kazakgan. Bull Carnege Mus Nat Hig ,34:298 312

Qonova V ,1958. Nouvelles trouvalles des Amyrodontides en Mongplie. Vert PAAda ( ) ,2(2 3):108 116

Li CK,Ting S Y,1983. The Pdasogene manmdsa China. Bul Carnege Mus Nat Hig ,21:1 93

MatthewW D, Ganger W,1925. New ungulates from the Ardyn Obo Formetion of Mongolia, with faund lig and remerks on
corrlation. Am Mus Novit , (195) :1 12

MckergnaM C,)1995. Biodratigraphy of the type Hsanda Gl Formetion ,Oligocene of Mongplia. J Vertebr Paeortol ,15(3) :42A
Abstract

Meng J , Mckenna M C,1998. Faund turnovers of Pdasogene mamme s from the Mongolian Hateau. Nature, 394:364 367

Oshorn H F,1924. Cadurcotherium ardynense , Oligocene ,Mongplia. Am Mus Novit ,(147) :11 4

Prothero D R, Manning E,1986. The phylogeny of the Rhinocerotoidea (Mammalia , Perisodactyla) . Zool J Linn Sc ,87:341 366

RusHl D E,Zha RJ,1987. The paeogene of Ada: mammas and dratigrgphy. Mém Mus Natl Hig Nat ,S& C,Soi Terre (Paris)
52:1 488

Savage D E,Rus=ll D E, 1983. Mammdian paedfaunas of the world. Canada:Addion-Wedey Publishing Gorpany. 1 432

Spisher CC ,Prothero D R, 1990. Snge-crysd “Ar-®Ar dating of the Eocene-Oligocene trantion in North America. Science,
249:760 762

Tong Y S ( ) ,Zheng SH ( ) .QuzZD ( ) ,1995. Cerozic mammal agesdf China. Vert PAAsa (
) ,33(4) :290 314 (in Chinese with Endish summary)

BY( ) , 1997. Problems and recent advancesin the divison of the cortinental Oligocene. J Sratigr ( ).,
21(2) :81 90 (in Chinese with Engish summary)

XuY X ( JE) ,1961. Sme Oligpcene mammelsfrom Chuching , Yunnan. Vert PaAdat ( ) ,(4):315 329
(in Chinese with Endish summery)

XuYX ( ) ,1966. Amyrodontsof Inner Mongplia. Vert PAAsa ( ) ,10(2) :123 161 (in Chinese with
Endish summary)

YeJd ( ) WuW Y ( ) MengJ ( ) ,2001a. Tertiary dratigrgohy in the Ulungur river area of the northern Jungger
Basnd Xinjiang. J Sratigr ( ) ,25(3) :193 200(in Chinese with Endish summary)

YeJd ( ) WUWY ( ) MengJ ( ) ,2001b. On the age of Tertiary rock uints and the contained memmdian faunasin

Ulungur River area of Xinjiang. J Srtigr ( ) ,25(4) :283 287 (in Chinese with Endlish summary)



