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, (1937)
( ,1977) ( ,1974 ; ,1981 ; ,1988) (
,1985b ,1986) |, ( ,1983) ( , 1957 ; ,1965;
,1983; Yan and Heissg,1986; ,1982) ( , 1979 ,1991)
( ,1974:Liu et d. ,2002) (Teilhard de Chardin,1939; ,1957;
, 1964 ; ,1978; ,1985a)

2002) ,

(Menia asiatica)
(Amphicyon conf uci anus)

( Chalicatherium .)

(1984)
(1995)

(Ansomys sharwangensis)

( Hemicyon youngi)
(Thaumastocyoninae gen. et 9. indet.) ,
( Palaectapirus xigiaheensis)

( Plesiaceratherium sharwangensis) (P.

(Qu and Qiu, 1995; Liu et d. ,
( Sharwangia unexpectula) ,
( Plesiosciurus &f. P. sinensis)
( Diatomys shantungensis) ,
(Ursavus orientalis)
( Gomphatherium 9. )
( Plesictapirus yagii)

gracile) ( Diaceratherium 9.) ( Brachypotherium sharwangensis) ,
( Sinapriculus linquensis) ( Hyotherium shanwangense)
(H. penisulus) ( Palagomeryx tricornis) (Lagomeryx colberti)
(L. tdlhardi) Simpsoni ) ( Stephanccemas . S.
thomsoni ) 6 3 8
6
, 80 % ,
(Pnaceae)
(Fagaceae) (Betulaceae) (Judandacese) (Ulmeceae)
(Hamamdlidacese) ( Pinus) ( Picea) ( Tsuga)
( Quercus) / ( Cyclobal anopsis) ( Corylus) (Alnus) (Betula)
( Fagus) (carya) (Juglans) ( Pterocarya) (Ulmus)
( Zekova) (Liguidambar) (Altingia) ( Castanopsis)
: , ( Cheropodi aceae)
(Gamineze) (Polygpnaceae) (Liu and Leopold , 1992 ; Wang and Yamaroi , 1996)
, (Wang and Yamanoi , 1996)
3
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, , ( Petauri ginee) (Urddae)
(drdfidae) (Qiridae)
, Megacricetodon Democricetodon  Alloptox Hemicyon Plesiaceratherium  Anchitherium
Hyoatherium , :

(1984) Orleanian MN3 MN5 ,
3 - Ansomys
Plesicsciurus  Diatomys, ,
, Chalicotherium grande L agomeryx
MN5 (1990) Qiuetd. (1999)
MN5 , Nakamura
Hiramaki , Nakamura Toki
Hirameki 16.4 17.2Ma (Tomida and
Setoguchi , 1994 ;Seininger e a. , 1996)
(1995) , Orleanian
, 21Ma ;
Orleanian MN3 MN5, MN4
MN3 (Quetd. , 1999) MN3
Chron C6r , 20.5Ma;MN4 Chron CoDr 18Ma;MN5
Chron G5O, 17.0Ma (Seninger , 1999)
,Orleanian MN3 ( Anchitheri um)
, Eucricetodon irfral actorensis
Orleanian MN3 , ;
Estrepouy
(1983) B
( ,1990)
MN4  Democricetodon , Megacricetodon
(Mein, 1999)
( ,1990; ,1997)  Megacricgtodon  Protal actaga
(Quetd. , 1999 Democricetodon MN4
, Qiuetd. (1999) MN3 ,
18Ma, MN3 ,  MN4 18Ma MN4 ,

Demacricetodon  Megacricetodon  Dorcatherium
(1985) - 16. 78
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0. 13Ma , MN5
4
, MN3 20. 5Ma
(Burdigdian) ( ,2002)
18Ma ( ), (1985)
, MN4 ,
MN5
, (1985a) ( Pal acomeryx
tricornis) , Pal acomeryx P. tricornis
, MN4 , Pal acomeryx MN3
(Ursavus orientalis) , '
U. dmensis )
MN4 ( ,1985b) Phoberacyon ,
Hemicyon ( Phoberocyon) youngi ( ,1986) , Phoberocyon
MN3 MN4, Thomas Farm ,
18Ma (Thaumagtocyoninae gen. et 9. indet.) Tuchorice
, MN3 ( ,1986) (1991)
( Plesictapirus yagii) , Paratapirus
Aquitanian  (MN1 MN2) ,
(Mictapirus) Harrion  ( 22Ma) , Plesictapirus
, , Paratapirus
Mictapirus , 18Ma MN4 Liuet d. (2002)
(1974) ( Hyotherium penisul us)
(Ligtriodontinae) , Bundlistriodon , MN4
, ( Gomphatherium) MN3
(@®hlich, 1999) ( Diatomys shantungensis)
(Nojima GQowp)  Fukazuki 18.9 + 2. 9Ma
18.5+ 2. 3Ma (Kato and Otsuka, 1995)
, MN5 MN4

) MN3 ,
20.5Ma 18Ma

(Sdvador , 1994)
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) ( ,1991)
, ( Heptodon ni ushanersis)
, Lydte ,1965)
(1985)
MN4 ) ,
22Ma 6. 2Ma (Qo &
a. ,2002) , , 7
. 197m 5 (A5) Sinol agomys , Ansomys
Sayimys , Ansomys A5 Sayimys minor
18Ma (Bruijn et a. ,1981) , Chron Cér
205m A5 220m A6
, Distylomys Litodonomys  Sindagomys ,
(1936)
: (1997)
225m
, Ictiocyon socialis Plesictis vireti
MN3, , Aprotodon lanzhouensis
A. aralensis , Bugti Aprotodon ,
) MN2 (Que d.
1999) Parasminthus  Sinolagomys ,
Megacricetodon ~ Democricetodon , Stephanocemas ,
MN4 . MN3 (Qiu et d. , 1999)
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) , 2.2m (Quet d. , 2001) ,
, MN3 Chron C6r (
,2000) , ,

RECENT ADVANCES OF THE ESTABL ISHMENT OF THE
SHANWANG STAGE IN THE CHINESE NEO GENE

DENG To' WANGWe-Mingd  YUE Le Ang®
(1 Ingtitute d Vertebrate Paleontdogy and Palecanthropology, Chinese Academy o Sciences Beijing 100044)
(2 Nanjing Ingtitute  Gedogy and Paleontdogy, Chinese Academy o Sciences Nanjing 210008)
(3 Department d Gedogy, Northwest University Xi' an 710069)

Key words Neogene, Shanwang Sage , Sage edablishment , research advance
Abgract

The Sharwang Sage, a chrorodratigraphic unit of the Chinese Neogene, corresponds to the
Sharwang Mamma Age (Deng, 2002) . The defined biogtratigrgphic zones of the Sharwang Sage
corregpond to MN3 MN5 of the European mammal ages, and its lower boundary should be at
20. 5 Ma acoording to the paleomagnetic dating of the lower boundary of MN3 (Seininger , 1999) .
On the bass o the principles of the nodern dratigrgphy for the stage egablishment , the Sharwang
Formetion is gudied on the biogratigrgphy and dated by paleomagnetic and itopic methods. The
new dating indicates that the lower boundary of the Sharwang Formation is a 18 Ma. As a result ,
the age of the Sharwang mammalian fauna is advanced to corregpond to MN4 of the European
mamma ages from MN5 in the traditiona vieapoint (Qiu et a. , 1999) . Actudly, Qiu e 4.
(1985a, 1985b, 1991) oonddered that Palacomeryx tricornis, Ursavus orientalis,
Thaumadocyoninae gen. et . indet. , and Plesiotapirus yagii from the Shanwang fauna should
imply an age corregponding to MN4. Liu et d. (2002) indicated that Hyotherium penisulus of the
Shanwang fauna dould be referred into Ligriodontinae , and it has the same age with MN4 , the
earlies gppearance of this subfamily.

On the other hand , the mammalian fauna corregponding to MN3 in the lower part of the defined
Sharwang Sage is gill absent on the sction of the Sharwang Formetion. There are no deposits of
the early Shanwang Age from 20.5 Ma to 18 Ma 2 that the lower boundary of the Shanwang Sage
canmot be found in the Sharwang section. Internationad Sretigrgphic Quide advocates bascaly
determing the lower boundary- gratotype in order to egablish a chrorogratigrgphic unit , and its
upper boundary should be determined by the lower boundary of its overlying unit (Savador , 1994) .
In the Lanzhou Basn and Qin" an Areadf Gansu Province , the thick depostsfrom the Oligocene to
the Miocene are well exposed , with the mammalian fossls of the lower part of the Sharwang Sage
and fit depodtsfor the paleomagnetic dating (Qiuet d. ,1997; Qo e d. , 2002) . Consequently ,
they are favorable locdlities to egablish the lower boundary dratotype of the Sharwang Sage.
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