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Qaidam hasin is the largest terrestrial basin on the Tibetan

Plateau and has the most canfinuces sedimentary records in the

Cenozoic of cl‘ilift．AIthou曲constituting∞me of the first

known lossil vertebrates from the Tibetan Plateau and discov—

cIcd oll early scientific expeditions in the 1930s by Bi琅盯Boh-

lin．mammalian fossils from Qaidam basin have not played a

significant role in the basin swatigmphy．Our explorations in

the Qaiaam basin during the past several years have resulted in

the first snafigraphically well documented
colinctinn of fossil

vcnebn懈．In addition to being the most informattve organ-
isms for terrestrial biostratigraphy in the Cenozoic．the ncw

fmsfl vertebrates c廿fer a unique window into the anti．it biotas

that chronicletheLateConoanic uplift oftheplateauand as$o-

ciated environmental changes．

Here wc estabfish for the first time a faunal se叽lc咄of
Late OHgoct--he to Early Ptkgene age(Wang et a1．．in presO．

Four nlamm止an faunas are reco丹1izcd： OlongbulI|k Malia-

real Fauna(Middle Miocene)．TuO$0 Mammal Fauna(early

Lain Miocene)．Shengou Mammal Fanna(early Late Miocene)，
and Huaitoutala Mammal Fauna(Early Plio∞ncl．

The Olongbuink Mammal Fauna(OMF)consists of tana

from the oppcr part of Lower Youshashan Form血on in the

Huaitoutala—Olongbuluk Mountain 84∞I．ion and the Naoge-

Bayin Monm．zcia sectioa．It is ch8曙舸硎by Hispanotherium

*Corresponding author：．xwang@nhm．urg

matritenae(1)eng and Wang，20叫曲。Acerorhinus 8函出m袖

(Deng and Wang．2004a)，Lagomeryx tsaidamensis．Stephuno-

cer#lo$．and possibly Dicroceros．W汕the excepaon of

Acerorhinus tsaida．men$is,which also occurs in the overlying

Tonsu Mammal Fauna,the OMF i暑represona，d by typical

Middle Mioc∞c forms and has tittle else in啪m蛐with thc
Late Miocelle TUOSU and Shengon faunas．

Thc Thosu Mammal Fauna(TIVlF)is r器Iticted to the

lower part of the Upper Youshashan Formation．Members of

this fauna aI℃mainly from the Tuosu Nor section,the middle

part of the Olongbulu．k section，and possibly part of the Bamn-

yawula section It is clIanKt既ized by Ictitherium,Adcrocuta

e．gilrlia，Chalicotherium brevirostris(Wang and Wang，2001)，
Hipparion teilhardi(Deng and Wang。20041,)，Sivathennae

indet．，Dicrocerox(IVPp w3086)．Euorox sp．(small)．O／on·
bulukin tsaidameWis。Qurlilmorin叩，Tossunnoria，Tsaida—

motherium，Protoryx sp．。Tetralophodon，and Struthlo The

TMF is easily distinguished from the anoedying Olongbuluk
Mammal Fauna by its lack of Middle MioceⅡc elements sIlcb越

Hispanotherium．Lagomeryx,and Stephanocemax．Compared

to the overlying Shengon Mammal Fauna,the Tm is typified
by a do血nan∞of several bovids endermctotheQaldambasin,
such∞Olonbululda，Qurlilmoria,Tossummria，and possibly

Ttaidamotherium．In addition,Chalicotheriwn also appears to

be restrictedtotheTMF．

1k Shongou Mammal Fauna(SMF)is in the Upper
Yonshashaa Formation，and is mainly from the lower P龇of
the Shengon酬∞and the upper part of the Nange section_R



is删6cd by l雄c mammals such∞lctitheri“m，Adcrocuta
c酊胁．Plesiogulo．Promephida parvⅪ，Acerorhinus tsaida-
mensis(Deng and Waag．2004a)。Dicerorhinu3 ringsnonu

(I)eng and Wang，2004a)，Hipparion cf．且chiai(Dcng and

Wang，2004b)，Hipparion weihoense(Deng and Wang．2004b)．

Hipparion teilhardi(D％g and Wang，2004b)，Euprox叩．

(1arge)．Gazella．and Amebelodon．Small llhⅢlllnals include：

Soricidae indet．．瑚pidac indet．，Sinotanuas sp．，Sciurotamiaa
cf．最pusillus,Pliopetaurista sp．，Vx,my'vaae irides．，Lopho-

cricetus cf．L xianensls，Protalactaga sp．Stylodipua?sp．．

Myocricetodon lantianensis,Cfir_eftdae ruder．，Sinocricetus sp．．

Huerzelerimys叩．nov，-Pararhizorays印．．Ochoma叩．，and

Ochotonoma sp．nov．．

The S^tF is distinguished from d砖Tuosu Mamm蚰Fauna

by山edolt pr船en∞of dicIDccrinc dem，which ofh a球
large in size．aad by a notable absence of a variety of endemic

bovids，such as Olonbulukia．Qurlilmoria．eIc．Baaed on i协

large and small illamillals．the SMF k undoubtedly Late Mjo--

∞∞in age fBaodean ofEast Asian Land Mammal AgO．

m Huaitoutala mammal fauna b consisted of a single
locality．(聃822．in the Huaitoutala sec血m．It is currently
ch赳ackTized bv 矗vc Bmall 衄llllal$： Orientalo-

mya／Chardinomys印．，Mimomys叩．．Micromys即．，Pseu
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dorner／∞mes Bp，，and an tmidentified shrew(Soricidae ind．)，∞

well as ostrich egg shells．All of the genera arg known in the

Late Miocene or Plloczne faunas ofEurasia,except Chardino-

mys，which
is endemic to northern China．Thejoint appcAlranoe

of Clu2rdinomys and Mimomys．both of which first occur in the

Early Pliocene of Chin4 indicates a Pliocane age in tbB Yu-

sbean Land Mammal age．

All four mammal faunas can be directly or indirectly tied

to a paleomagnedc sov：tioll in the Olongbuluk-HIIaitoutala area,

pcrmining robust calibration of the chronology of these faunas

(Fang et a1．，in pIe$s)(Fig．1)．nc following three mammal

faunas can be directly ded to tbe Olongbohik-HI|aitoutala

magnetic s酬∞and黜correlated lo various m越乒etic chrom：
Olongbuluk Fauna in magnetochrons 5At的5ACn

(12．42_14．09 Ma)．Tuoan Fauna in magnetochrons CAA．r to CSr

(-9．10一12．00 Ma)．Huaitootala Mammal in magnetochron

C3e．3n(4．80L4，90 Ma)

At least four fish faunasm alsoⅫ哪丑ized：Lelebe F．嵋h

Fauna(Late Early to early Late Oligocene)，Shengou Fish Fauna

(taffy Late Miocene)．Eboliang Fish Fauna(1aIe Late Miocene

oc Eurly Pliocene)，and Yahu Fish Fauna(Early Pliocene)．

m fish faunas represent the only records of their respective
time in the Tibetan Plateau and thus by themselves cannot be

used for age detoffnlnation．However．tIlese fish faunas am

either integrated into palcomgnetic secttotm or directly tied to
mammal faunas of known ages．permitting indcp∞dcm as-

$essiilciltoftheirchronology(Fig 1)．

Thc Lulebe Fish Fauna is currently composed ofonly two

fishes in the Upper Ganchaigou Formation Locality CD0301

produced several unbrauched fm rays wiIll serr-d时oil$oil poste-

riur edge，which possibly belong to the family Cypmidae．

Locality CD0407．oil the other hand,contains pharyngeafl bones

wiIll teeth．fin rays witl，seITaIIOl晦．and pelvic bo嗽。which搬

tentativelyplacedinthe subfamilyBarbinau．
The Ebotinng Fi幽Fauna is curmally under study．and its

detailed composition is Ilot yet clear．m Eboliang fishes am
Ilot pachyostotie as in the Yahu F曲Fauna(see below)．indi一

∞血蟮a far less sa．[ille envh'onm日L

1k Yahu Fi罩h Fauna consists of a single undeseribod

叩。d∞．wbo∞pharyngesl teeth shm similmties to semc ex-
tailt schizothoracine cyprinids．The 22 konwu localities

(CD0504-07．0640-53，0663-67)span approximately 220 m of

strata,and they probably represent the last surviving

pachyostode fLSbeS in S hyperauline anvh'㈣L
Zoogeographically．Qaidam mammal faunas show in-

creasing∞蚓m though time．presumably Rlaled协topog-

raphic balTiess formed by the growth and uplift of the Tibetan

PlaIc叫and to climatic changes triggered by the same tectonic

pⅫs．F'tsbes that wem la-appcd in intemally drained basinJ
developed pachyostotic morphologies in response m hyper-

saline environnLents，which am associated with the缸ming
蜘ditvoftheTibetanPlateau sinceEarlyPliocene．

Preliminary analysis of carbon isotopes on the dental

enamel of m御nmai．垃n herbivores from the Late Miocene fau-

n∞in Qaklam basin suggests a pure岛di矗
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