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Abgract This paper briefly reports a new Hiocene mammaian assemblage collected from Geotege in
centrd Ne Mongol (Inner Mongplia) , China in 2000 and 2002. The Geotege asciation condds of 46
taxa rferred to 41 genera, 22 families and 7 orders, includng smal to large Szed mammas. The fauna
shows close resemblance to those of the Etemte Fauna of lates Miocene, and the Bilike and Geozhuang
faunas of early Hiocene. However , certain fauna conponents sugged that it is younger than the Ertente
and Bilike faunas, but omewhat older than the Geozhuang assemblage of the upper part. It seemslikely
that the Gootege asciation represents a new fauna in the Chinese Neogene mamma sequence , with an
age o late early Hiocene (early Yushean, corrdated, in European terms, with early Ruscinian or
equivdent to MN15a) . The Gootege Fauna reflects a predominantly temperate seppe habitat , with local
shrub and freshwater bodies, dmilar to the Etemte and Bilike faunas. Faund changes from Ertente to
Gaotege seem to reflect an environment gradudly changng to drier and nore grasdand conditions.
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1 Introduction

In 1924 , in a geological reconnaissance tour of Nei Mongpl (Inner Mongplia) and Hebei in
China, I re Teilhard de Chardin and Emile Licent brifly explored the Cenozoic sediments aong the
Huiteng River (Chiton-gol) weg of the Dala Nor. Two fosdliferous localities were disoovered within
afew kilometersof each other : a sequence of red sediments { Les Terres rouges pontiennes’) in the

“ basin du Chitonrgol” cut by the Huiteng River and a segquence of light-gray ocolored sediments
{ Les Terres blanches pliocénes”) on the suthern face of a large hill now called Gotege Ula
(@uochtock oula) (Teilhard de Chardin, 1926a) .

In the same year of above description of the geology of Daa Nor, Tellhard de Chardin
(1926b) briefly described and contrasted the vertebrate fossls from these locdities. The red beds
produced a srdl assemblage of mammds of “ Pontian” ages: Martes anderssoni , a hyaenid,
Chilotherium 9., Hipparion 9., a nev noshid, Moschus primaevus, and two other
artiodactyles, a proboscidean , and an Ochatona. The white beds, on the other hand , produced a
dightly richer assemblage of mammals of gpparently younger age: Erinaceus d. E. mongdlicus, a
mugelid, a hyaenid, a rhino, Hipparion 9. , Gazdla 9. , two or three other large artiodactyles
(girafid, cervid, and camdlid) , Castor andersoni, Dipoides 9. , Prosiphneus 9., Ochotona
9. , and a magodont probosci dean.

Snce Teilhard and Licent’ s pioneering works in the early 1920s, their* Daa Nor” localities
have not been revidted during the remainder of the 20" century. The American Museum Central
Adatic Bxpeditionsin the late 1920s and 1930s briefly explored areas eag of Tunggur , but did not
o far emough to reach Telhard’ s locdlities (Andrews, 1932). An atenpt to relocate these
localities by one of us (XW) in 1996 was met with fail ure due to its renote locations. In 2000 , the

“ Daa Nor” localities were finaly relocated and brig explorations corfirmed the Geotege to be a
promising locdity for smal mammals. In 2002, a canpaign to sysematicdly screenrwash for ardl
mammal s was met with great success. Nearly 2000 specimens of mammal s were oollected out off 1 2
ton of matrix a 4 dtes (DB02-1,2,3,4). SQuface collecting from two other stes (DB025,6)
yielded additiond gpecimens of large mammals. Furthernore , the mammd stes are asociated with
fosdl fishes, arphibians, reptiles, freswater nollusks, and plant ledf fragments.

2 Gxologc sttings

The Gaotege locality (N 43°29 55.3' and E 115°26 38.3"; Fig. 1) is an islaed hill about
80km outhwest of Xilinhot and 26km rorthwest of Yangdeo Sumu ( Yendo-soumé) in Abag Qi
(Banner) o centrd Nei Mongpl. The name Gootege is derived from Gotege Ula in Chinese
topographic mep , which means' Hill of Treasure” in Mongplian. The Geotege is approximately 8km
rorth of Tellhard’ s* Chiton-gol” locdity ; the later is a st of red beds nmodly exposed dong a
segment of the Huiteng and Geogestal rivers where the two merge. The red beds are fractured by
smdl faults and may have been separated from the Geotege beds by a layer of basdt (Teilhard de
Chardin, 1926a) . The sediments a Geotege, at leagt 70m in thickness, are predominantly a series
o light-colored dltgone and mudstone from fluvio-lacugrine deposts. The fosdliferous sections a
the main fosdl dtes are briefly described bdlow (in ascending order) (Fg. 2). A dmilar
dratigrgphic sequence was described by Teilhard de Chardin (1926a: Fg. 20) , dthough he had
probably over-egimated the totd thickness (his 100m vs. our 70m) ; our own numbering scheme
(firg numbers) probably corregpond to his (second numbers) in thefollowing manner:1=2,2=2,
3=3,4=4+5,5=6,6=7,7=8+9, 8=10.

The Lithological section of Gootege isoverlain by Holocene sandsor oils. Itslower part isd
oovered by Quaternary deposits, and no underlying rock units could be seen.
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1. Thinrbedded white dltdone and sandsones. There are ome folds localy, probably from
sdimentary diding, and a layer of brownish yellow dltdone with irort cal careous cement on the

top ; the lower part is covered by Quaternary deposts >5m
2. Qayish black and brownish ydlow mudgone. The thirrbedded brownish yelow beds occur in
the upper part. DBOO'5 locdity , fish bones and plant leaves 2m

3. Gayish white and green sandy mudgione interbedded with white sandgone. The midde part of
thislayer is the fosdliferous level (DB00-6,00-7 ,02-6 locdities) ; remains of vertebrates and
invertebrates are concentrated in a layer of muddy sandgone. In the upper part , thick bedded ,
hard sandy mudstones form the firgt topographicaly seep dliff 8m

4. Variegated sandy muddone interbedded with white sandgone. Small lenticdar bodies of sandy
mudstone within the sandgone in the midde part are the main fossliferous leve in this locdity
(DB00-4, DB0O21 5) ; albove the fosdliferous horizon are thinrbedded grayish black , green,
and brown sandy mudsones. Thick bedded sandy muddgones form the second topogrgphicaly
deep diff in the upper part 8m

5. Variegated sandy mudsone and muddy sltgone interbedded with white Sltgone. The lower part
o this layer is made wp of dternating beds of grayish white cacareous mudsone and sandy
muddone; the midde is composed of three fining upward cyces; and the upper part is
oconposed o thick bedded muddy sltgone forming geep outcrops. Sme dunmping of sedments

can be senon the top. Teilhard (1926a: Fg. 20) recorded some tortoise in this layer 20m
6. Deep grayish green muddy dltdone. It pinchesout to the ead ; the upper part contains abundant

snal fragments 2m
7. Brownish ydlow muddy dltgone with fine laminations. The colors become greeni sh gray towards

the top and sediments become nore sandy 15m
8. Gayish white limedone, locdly broken into wellrounded congomerates. This layer forms the

hard cgp of the Geotege hill and dips rorthward 3m

There are four screerwashing dtes (DB021  4) ; dl are from the same middle sandgone
horizon in Bed 4 (Fg. 2) , which a® produced suface collection stes DBOO-4 and DBO25.
Surface oollection dtes DB0G-6,7, and DB026 are about 5m lower in Bed 3, as was d®
Teilhard’ 8 magodont” dte (Teilhard de Chardin, 1926a: Fg. 20) .

3 Faund compostion

We briefly report the preliminary resultsof our two field campaigns and discuss reated items of
the assemblage in this pgper. Detailed descriptions of the material will be presented in the future.
Mog of the remains are from DB02 1,2 ,3 and 4, and layer 4 of the section is the nog fossliferous
horizon. Table 1 shows that dl the taxa from DB026 are comnonly known in layer 4 and no
difference can be detected in morphology at present. Thus, the mammdian assemblage from this
locality is here consdered as belonging to a uniform fauna.

The totdl number of the mammalian gecies oollected from Geotege anounts a lead to 46 from
41 genera, beongng to 7 orders and 22 families. The assemblage is composed of mammals of
different 9ze, but is dominated by smal mammds. It is a diverse and abundant fauna conplex
anong Neogene deposts of northern China. Anong the smal mammd's, remains of Chiroptera are
absent, probably due to the bias of small anmount of sediments processed. Table 1 shows the
occurrence of mammd taxa at different Stesof the locality.

Insectivora: Material of insectivores is ratively rare, but three families of insectivores,
Erinaceidae , Tapidae and Soricidae , were oollected from this locaity.

Only an m3 from DB021 belongs to the family Einaceidae. It represents a svdll-szed
hedgehog , but evidently larger than that of Erinaceus mongdicus from Bilike , Nei Mongpl (Qiu and
Sorch, 2000) , a peciesfirg used for the Gaotege hedgehog by Teilhard (1926bh) .

Soecimens of Talpidae are al scarce. There are only four cheek teeth in the oollection; one
damaged M3 is referred to  Yanshuella primaeva and three teeth (P4, M1 and m3) to Desmana 9.
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The Soricidae are represented by 42 fragmentary jaws and ilated teeth. Four genera and Sx
goecies can be recognized , and they are conparable in Sze and norphology to Sorex ertemteensis,
S. peeudoalpinus, Sorex 9., Petenyia katrinae, Lunancsorex of. L. lii and Sulimskia . S.
Ziegleri from Bilike.

Tablel Gaotege mammalian fauna liged by sites

Stes
Taxa DB02-1 DB02-2 DB02-3 DB02-4 DB02-5 DB02-6
Insectivora
Erinaceidae Erinaceus 9. *
Tdpidae Yanshudla primaeva *
Desmana 9. *
Soricidee Sorex ertemteensis * * *
Sorex pseudoal pinus *
Sorex 9. *
Petenyia katrinae * *
Lunancsorex . L. lii * * *
Sulimskia . S. zZegleri *
Rodertia
Siuridee Eutamias ertemtersis * *
Prospermophil us orientalis *
Sciurotamias 9. * *
Cadoridae Castor anderssoni * * * * *
DI[X](B P. * * * *
Zapodi dee Scdsta . * * *
Sinazapus vol keri *
Dipodi dae Paral actaga suni * * * * *
Brachyscirtetes 9. *
Sminthoi des fraudator * * * *
QOricetidae Sinocricetus progressus * * *
Nannocricetus mongalicus * * * *
COricetidee gen. e 9. indet. * *
Micratodon 9. *
Gerbillidee Pseudomeriones of . P. abbreviatus * * * *
Pseudomeriones 9. * * * *
Anvicolidae Aratomys . A. hilikeersis * * * * * *
Iphneidee Prosiphneus 9op. * * * * * *
Muri dee Apodemus lii * *
Apodemus P. * * *
Micromys . M. kozaniersis * * * *
Chardinomys 9. * * * *
Huaxiamys downsi * * * *
Incertae familiae  Incertae familiae gen. e 9. indet. * *
Lagonorpha
Leporidae Trischizolagus 9. * * * * * *
Ochotoni dae Ochotona 9. * * * * * *
Carnivora
Hyaeni dee Chasmaporthetes . *
Canidee Nyctereutes n. 9. N
?Eucyon 9. *
Mugelidae Lutra . *
Pannonictis 9. * * * *
Mustda 9. *

Note: Large mamma sfrom higorica oollections (see Introduction) are ot listed due to lack of dratigrgphic data.
Rodentia: Rodents are much nore comnon in this sanple as compared to insectivores.
Twentytwo genera belonging to ten families (Sciuridee, Cadoridae, Zapodidae, Dipodidee,
Cricetidee, CGerbillidae, Anvicolidae, 9phneidae, Muridae and an indeterminate family) are
recognized.
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Three forms of Sciuridae are identified based on 11 cheek teeth, two of which can be referred
to Eutamias ertemtensis and Praspermophilus orientalis from Etemte and Bilike, Nei Mongol . The
third sciurid is represented by a well-preserved M1/ 2 and a dp4, asdgned to an indeterm nate
geciesdf Sciurotamias on the bags of its subcircular outline and heavy built with a conplete
protoloph and metaloph , and lack of a protoconule and metaconule.

Thirty-four gecimens, belongng to two genera, are referred to Cadoridae. A mandibular
fragment with incioor and p4m2 and 21 cheek teeth are identica to Castor anderssoni , and a
damaged mandible with p4m2 and deven ilated teeth to Dipoides 9. , as had been recorded by
Teilhard (1926b) . Both genera, usudly represented by limited materia , occur frequently in ome
Neogene locdlities of North China, such as Baode and Yushe in Shanxi , and Ertemte and Bilike in
Nei Mongpl (Young, 1927, 1934; Teilhard, 1926a; Qiu and Sorch, 2000) . The reatively rich
meterid &fords an opportunity to compare with gpecimens from other locaities.

Twenty eight nolars are identified as Zgpodidae, and they can be assgned to two genera
Sicista and Sinazapus. The small sanple of Sicista shows didinct variation in 9ze and gructure.
Further sudy may demondrate these goecimens to represent two taxa as is the case in Bilike. Only
an M2 represents the occurrence of  Sinazapus , which can be rderred to S. volkeri , previoudy d
known from Bilike.

Dipodids are quite common in this assemblage. One hundred and thirty dx gpecimens,
including two fragmentary jaws, represent three genera of Dipodidee, i. e. Paralactaga,
Brachyscirtetes and Sminthoides. The dipodid group seemsto share the same taxa asthe Ertemte and
Bilikefaunas (Falhbusch et d. , 1983; Qiu and Sorch, 2000) , which are d dominated by
Sminthoi des fraudator (126 specimens) .

Nine fragmentary jaws and 128 ilated nolars are identified as Cricetidae and can be assgned
to Sinocrictus progressus,  Nannocricetus mongdlicus, Cricetidae gen. e 9. indet. , and
Microtodon . Nannocricetus is relatively common (108 gpecimens) , while the microtoid cricetid
(Microtodon) is represented only by an M1. The conponents of cricetids are conparable to the
Ertemte and Bilike faunas, but Kowalskia , comnmonly known in the two faunas, is absent , and a
markedly larger form, which is unknown from Ertemte and Bilike , is present in this asssmblage.

Thirty-four gecimens are referred to Pseudomeriones of CGerbillidae. Based on sze and the
norphology of the third nolars, a dmilar form to Pseudomeriones abbreviatus and an indeterminate
gecies of the genus can be readily diginguished. The former seems to be dightly larger than P.
abbreviatus from Ertente and Bilike, and shows ome differences on the third nolars. The
indeterminate goecies is obvioudy larger than P. abbreviatus. Detailed sudy may lead to the
recognition of a new ecies, representing an advanced record of thisfamily.

Anicolidae are rather comnon in the collection. Nearly 500 specimens, including ome
fragmentary jaws, are assigned to Aratomys. The wle can be matched with A. hilikeensis from
Bilike and A. multifidus from Chono- Khariakh , Mongpliain sSze and morphology (Qiu and Sorch,
2000; Qonov and Riljakov , 1977) , but differs dightly from them in the presence of a vedige of
third rootlet on ml in afew specimens (rootlet on ml is present in about 10 % of the gpecimensin
A. bilikeensis, but is aways lackingin A. multifidus) . This may be interpreted as a taxon nore
derived than A. hilikeensis.

Sphneidee are represented by 136 ilated teeth , which are identified as Prasiphneus , a taxon
ao obtained by Tellhard. These gecimens sow obvious variations. On the bass of mil
norphology , i. e. the shgpedf o, direction of S13 and 2 and depth of Sh3 , oMe Pecimens can
be rferred to Prosiphneus o . P. eriksoni known from Bilike, and ©ome to an indeterminate
ecies.

Muridae are the nog abundant and diverse rodent family in the collection (712 gpecimens) |,
and four genera, Apodemus, Micromys, Chardinomys and Huaxiamys , are identified. Apodemusis
relaively scare and only represented by 15 nolarsfrom three stes. They can probably be assgned to
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A. lii and an indeterminate Pecies dmilar to those from Bilike (Qiu and Sorch, 2000). Two
hundred iolated teeth are referred to Micromys. The Micromys differs from M. chalceus from
Ertemte in having a t7 and 5 roots on al M1, but can be conparable in 9ze and norphology to
Micromys kazaniensis from Bilike and M. tedfordi from Yushe, Shanxi (Sorch, 1987; Wu and
Aynn, 1992 ; Qiu and Sorch, 2000) . Nevertheless, the nore frequent presence of a central rootlet
on M2 and the absence o five or 9x rootson M2 asin M. tedfordi suggest that the Geotege taxon
is nore advanced than M. kazaniensis but nore primitive than M. tedfordi. Chardinomys is the
nog comnon murids in the assemblage and represented by 354 gecimens, including some
fragmentary javs. Gompared with the named ecies C. hilikeensis, C. yusheensis and C.
nihewanicus , the Gaotege Chardinomys is closer to C. hilikeensis in norphology but with higher
crown , less backward danting cugpson M1, less prominent precingulum (without cingulumon t1 of
M1) , and 45 rooted M1 (3-4 rooted in C. hilikeensis) . This may be indicative of its more derived
oondition than in C. hilikeenss but nore primtive datus than in C. yusheenss and C.
nihewanicus. One hundred and forty three teeth are referred to the genus Huaxiamys. Conpared
with the two known pecies (Wu and Hynn, 1992) , thistaxon is closer to Huaxiamys downsi than
H. primitivus in having nore anteriorly protruding wall of t2, wider valley between t2 and t3 on
M1, reduced or absent tma on ml and three-rooted ml and m2. It seems to be nore derived than
the Huaxiamys 9. from Bilike in having three roots on m2. However , two M1s from DB02 1 are
obvioudy smdler with less anteriorly protruded wall of t2 , low and weak connections between t1 and
t2, and t4 and t5, and a visble t12. Thus, the posshility of another nore primitive gecies of
Huaxiamys in this collection cannot be ruled out.

Three larger-5zed lophodont and semihypsodont nolars, two M1 or M2 and an ml with snple
occlusal dructures, are assgned to an uncertain family. The M1 or M2 has one lingual and two
bucca synclines, and the ml has two lingua and one buccal synclines. The lingua synclinesdf M1
or M2 and the bucca syncline of ml are anteriorly directed. The bucca synclineson M1 or M2 are
nearly transverse , whereas the anterior and pogerior lingua synclines on ml are dight anteriorly
directed and pogeriorly directed, repectively. The three teeth can ot be referred to any known
generadf families with dmilar denta pattern, such as Sphneidae, Saacidae and Rhizomyidae.
Further invedtigation may derondrate this materia to be a new genus and gecies, probably related
to the famly Saacidae of Europe.

Lagomor pha: Two families, Leporidae and Ochotonidee of the order Lagonorpha, are
recognized in the asssmblage.

The leporids are represented by 22 gpecimens and are assigned to an indeterm nate species of
Trischizolagus . It is close to T. mirificus from Bilike in dze, but differs from the latter in
having three didinct anterior foldson P2.

Ochotonids are nore comnon than leporids in this locdity (112 specimens including nmore than
20 fragmentary jaws) , and al the meteriad can be referred to one peciesdf Ochatona. It is close to
O. lagrdi from Ertemte and larger than O. minor from Ertemte and Bilike. Further sudieswill be
necessary to determine if it isidentica to O. lagrdi.

Carnivora: Sx genera, belongng to three families, are recognized in the Geotege Fauna.

A pogerior hdf of right P4 and an anterior haf of right p3 are tentatively identified as a
posshle Chasmaporthetes hyaenid. High-crowned main cusp on the lower premolar and tightly
oompresed carnassa notch on P4 exclude these from members of fdids. O the two known Hiocene
hyaenids (Qiu, 1987) , the Gaotege p3 is nore readily identifiable with Chasmaporthetes because of
its more dender outline in contrag to the robug prenolarsin Pliochyaena.

The family Canidee is represented by two forms. An islated right m2 from the DB02 2 dteis
readily identified as Nyctereutes. Measured a 10.6 x 7.9 mm for maximum length and wicth , this
gecimen is the larges anong known Chinese Nyctereutes, N. tingi and N. sinensis. Yet it hasa
conplex talonid with a well-developed entoconid and entoconulid , characters that are absent in N.
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tingi (Tedord and Qiu, 1991) . Other features d indicate that the Geotege form may be an
undescribed goecies: a diginct paraconid and a large bucca cinguum. The second canid, ?
Eucyon 9. , is represented by a right mil trigonid and a partia right ml trigonid , both from DB02
3 (ml trigonid, 6.4 x 11. 4 mm). A long trigonid blade and low metaconid give these two
ecimensa very canid gopearance. The dze of the trigonid is much larger than known Hiocene
Vulpes (Qiu and Tedford , 1990) , and falsto the lower end of measurementsfor Eucyon davisi but
is much srdler than that of E. zhoui (Tedford and Qiu, 1996) .

The family Mugédidae includes three ecies. A partid right ramus with p4ml from DB02-1
clearly indicates a river otter Lutra. L. licenti from Nihewan (Teilhard de Chardin and Fveteau,
1930: 105) , with an ml length of 13 mm and p2m2 length of 36mm, is dightly larger than the
Gotege form (p4: 4.1 x7.9; ml: 6.5 x12.5; dveolar length of p2m2: 30. 6mm) . Judging
from the published figures (Teilhard de Chardin and Piveteau, 1930: pl. 20, fig.4) , L. licenti
a9 has broader lower p4 and ml , less imbricated prenolars, and a nore anteriorly regricted ml
hypooonid , characters that may indicate nore derived gatusfor the Nihewan form.

A seoond mugelid is represented by a partia 1€t ramus with ml from DB026 , a partid |€t
ramus with p3 from DB02-5 , two partid right ml from DB024 , and a right do4 from DB023. A
rather short rogrum, as indicated by imbricated prenvlars, suggeds that this Geotege form may
belong to the genus Pannonictis. The Gotege Pannonictis is consderably svaler (ml: 4.4 x
10.7; dp4: 3.3 x8.3) and less robug than P. pachygnatha from Nihewan (Teilhard de Chardin
and Pveteau, 1930) and Yushe (Teilhard de Chardin, 1945) .

A third mugdid is a €t jaw fragment with a broken p4 and ml (length: 4. 3 mm) . Sdll sze
and highly hypercarnivorous lower carnassd (lack of metaconid and entoconid) indicate the genus
Mustda. Teilhard (1945: fig. 7) figured, but not described , an articulated skull and mandible
from the" Vill&ranchien de Yush€” and referred it to the living oecies Mustdla . M. altaica.
No early Hiocene record from China is available for compari son.

Other large mammals: We were unable to subgantialy inprove on the hidorical records of
large ungulates. We recorded a Gazdla horncore (DB0O-4) , afew denta and bone fragments of a
hipparion horse (DB0OO-5, DB0C-6) , an upper cheek tooth of a cervid , and a proboscidean tusk ,
taxa previoudy mentioned by Teilhard (1926b) .

4 Aged the fauna

Srdl mammdls play a vauable role in dating and correlating faunas because o their rapid
evolution and high degree of ecidization. In rorthern China, egeciadly in centra Nel Mongol ,
Neogene terredria deposts are widepread with dense fosdl record of small mammds. Typica
Chinese srall mammd locdities include: Xigiia in Qinghai ; Shong in Jiangsu; Cashunyinadege ,
Tunggur , Amuwwusu , Shda, Ertente, and Bilike in Nei Mongol ; Mahui , Geozhuang and Mazegou
in Shanxi ; and Daodi in Hebei (Table 2) . A hiochrorology for the Neogene has preliminarily been
egablished by seriating of faunas, particularly microfaunas (Qiu and Qiu, 1995; Hynn et d. ,
1997; Qiu and Wang, 1999) . This dfords a good framenork for dating and corrdlation of the
Gootege Fauna.

The co-occurrence of Anvicolidae , Sphneidae and Muridae in the Geotege Fauna excludes the
posshility of an early and middle Miocene fauna, for ingance the Xigiia and Tunggur faunas, and
makes a reaonable conpari on with faunas of late Miocene and Hiocene , such as the Ertenmte Fauna
o late Baodean (lates Miocene) , the Bilike of early Yushean (early Riocene). The Ertemte,
Bilike and Geotege faunas share the nmog families and genera in comnon (Table 2) , inplying a
close dfinity in the three faunas in the centra Ne Mongl. Nevertheless, the Geotege Fauna
gopearsto be younger than the Ertemte Fauna because of its disgppearance of the nore archaic
families, Apolodortidae, Eomyidae and Qiridee, which gopear in the Etemte Fauna, and
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gopearance of a modernfamily , Arnvicolidae. In contragt to the Ertente Fauna, the Geotege Faunaiis
closer to the Bilike Fauna. This is demondrated by: 1) the closer community sructure and
compostion of small mammals, sharing 13 of 15 families and nearly 90 % generawith Bilike; 2) the
dmilar tendency of extinction or decline of me’ old” genera that are very comnon in Etente , for
example, Eozapus, Lophocricetus and Microtodon ; 3) the occurrence of some typica Hiocene
genera, Desmana, Aratomys, Chardinomys, Huaxiamys and Trischizolagus (Table 2) ; and 4) the
presence of 17 taxa congecific or dmilar ecieswith those of Bilike , amounting to alnog 50 % of
the totad gecies. The drong dmilaritiesdf the Geotege assemblage to the Bilike Fauna are indicative
o the close age of the two faunas. It is likdy, however, that the Geotege Fauna is omewhat
younger than the Bilike Fauna. Thisis suggested by the dissgppearance of the family Qiridae (taxa
of the family occur in locdities rang ng from midde Miocene , such as Tunggur , to early Hiocene,
Bilikefor exanple, in the centrd Nei Mongpl) , the decline of Zapodidae, the gppearance of an
indeterminate family, the occurrence of Sciurctamias, the larger-dzed cricetid, and the
disgppearance of me genera tha are mot comnonly known in the late Hiocene, such as
Lophacricetus and Orientalomys. It is a0 indicated by the presence of ome Peciesin Gotege that
exhibit derived character gates in me ecimens, i.e. , Psudomeriones, Aratomys, Micromys,
Huaxiamys and Trischizolaguas.

Table 2 Micromamalian genera occurring in the Ertemte. Bilike and Gaotege faunas
Taxa E B G Taxa E B G
Insectivora Eomyidae Leptodontomys —
Erinaceidee Erinaceus QGiridee Myomimus -
Tapidae Quypania - Zapodi dae Eczapus —
Yarshudla Scsta -
Desmana S nazapus -
Soricidee Sorex L ophocricetus I
Zdodna — Dipodi dee Paral actaga I —
Alloblarindla - Brachysci rtetes -
Paenepetenyia — Sminthoi des I —
Cokia — Cricetidae Sinocricetus I —
Paranourcsorex — Nannocricgtus I —
Paendimnoecus - Kowalskia -
Petenyia Anatd omys -
L unanasorex Microtodon -
Parasoricul us — Microtoscoptes —
Sulimskia Gerbillidae Pseudomeriones I —
Rodentia Anvioolidae Aratomys I
Aplodonti dae Pseudapl odon — Sphneidee Prcsiphneus I —
Siiuridee Eutamias Muridae Apodemus I —
Tamiasd urus - Orientalomys -
Sinotamias - Hansdebruijnia -
Sdurus — “ Karnimata” —
Praspermophil us Micromys -
Atlantoxerus - Chardinomys -
Sciurotamias — Huaxi amys -
Fliopetaurista - Allorattus -
Peti nomys — Lagonorpha
Cadoridae Castor L eporidae Alilepus —
Dipoi des - - Trischizolagus -
Ochotonidae Ochatona I

E=EBtente B=Bilike G= Gotege

Carnivorans from Geotege are generally cond gent with the albove assesament.  Chasmaporthetes
ranges from Mahui through Mazegou formations in Yushe and does not offer further condraintswithin
Riocene (Tedord et a., 1991). The earliet Chinese occurrence of Nyctereutes is in the
Nanzhuanggou Member of Geozhuang Formation in the Yushe Basn (Tedord e a. , 1991).



2 : 113

Paleomagnetic corrdation derives an age of 4.5Ma for the base of the Nanzhuanggou Member ,
providing a lower limit for the Gotege Nyctereutes (Tedford, 1995) . Both mustdid taxa from
Geotege indicate nore primitive gatus than their relatives from Nihewan.

The Geotege assemblage a9 shows close dfinities with the Gaozhuang Fauna and both share
numerous genera in common (Qiu and Qiu, 1995). However , the occurrence of Scaptochirus,
Allocricetus and Germanomys in the Goozhuang Fauna suggedts a younger age for the fauna (at leagt
the Gootege Fauna isolder than the assemblage from the Nanzhuanggou Member) . The Daodi Fauna
o late Riocene isobvioudy younger than the Geotege Fauna because of its gopearance of Eucastor ,
Germanomys, Pliopentalagus , and Hypolagus.

The Geotege assemblage gppears to represent a new conpostion in the sequence of mammdian
faunas of the Chinese Neogene , which is younger than the Bilike Fauna known from the central Nei
Mongol in age. The fauna is nog probably attributable to the early Yushean of the Chinese land
mamma age , and can be corrdlated , in European terms, with early Ruscinian or equivalent to lower
MN15. Table 3 shows the postion of the Geotege Fauna in the seriation of the Chinese Neogene
faunas and the proposed correlations between Chinese and European Mamma Units.

Table 3 Proposed position o Chinese micromammalian faunas in the midde and later
Neogene, and corrdations between European and Chinese Mammal Units

Bpoch China Europe
Mammd Units Loca faunas Mammd Units MN
Deodi 16
Mazegou
Riocene Yushean Geozhuang (1p.) Rusginian 15
Gootege
Bilike
Harr Obo 14
Erterte
Mahui 13
Tianzhu
Turdlian 12
Baogeda Ula
Beodean Sda 1
Miocene
Bahe 10
Valesan
Amuwusu 9
Quantougou 8
Tunggurian Tunggur Adaracian
7
5 Pdeoeclogy

Like those in the Ertemte and Bilike faunas, al the families of micromamma s in the Geotege
Fauna , except the eurytopic ones, have either a Holarctic or Palearctic digribution (i.e. Castoridae
and Zgpodidae are redricted to Holarctic Regon, and Dipodidae, Cricetidae, Gerhillidae,
9phnei dae and Ochotoni dae are corfined to or mainly digributed over the Paearctic Region) . None
o them, however , is corfined to the present tropical or subtropica areas of Suth China or to the
Orientd Regon. This inplies that the Geotege fauna conpostion is identical to those in the
tenperate regon in China. The diverdty of Dipodidae , the presence of Gerhillidae , Sphneidae and
Ochotonidae indicate a generdly seppe or open environment. Zapodidae are usudly irferred to have
inhabited in shrubs. In addition, Desmana, Castor, Dipoides and Lutra would require water
environment , which is a9 corfirmed by the remains of fishes and nollusks. However , grasdand
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was the predominant habitat at the centrd areas of Nei Mongol during the early Hiocene.

It isclear that the community gructure of the small mammalsin the southern central Mongplian
Pateau was esrtidly gable during the late Miocene and early Hiocene, but fauna changes had
taken place in the intervd from the Ertemte to Geotege faunas. The changes mainly include: 1)
oond derable faund turnover and decline of oricids; 2) gradua disgopearance of flying and tree
squirrels; 3) extinction or decline of some generadf Zgpodidae ; 4) flourishing and increase of highr
cronned wles. Such changes may be caused by a regond trend toward nore arid climate and
increased grasdand habitat.
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