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1012 m 3° ,

7. ,
s 20 ~
30 cm, « »
« 2,

petaurista rugose, Dip us fraudator, Meso
sip hneus p arating i, Germanomys sp., Mi-
momys irtyshensis, Micromys tedfordi,
Chardinomys nihow anicus, Chasma
porthetes kani, Pachycrocuta orientalis, P.

perrieri, Hip parion houf enense, H. p ater

11.1m
6. , Apode
mus zhangw agouensis, Vulpes beihaiensis,
A nancus sinensis 30 m
5. s s
! , : 1
Fig.1 Location of the stratotype section of the em, , Eucyon
Mazegouan Stage in the Yushe Basin, Shanxi Province shoui, Pachycrocuta p yrenaica, Chasma
( , 1987, porthetes kani, H ip parion houf enense
61), 22.9m
7 km
175 m
4. R R
s Yanshuella p ri-
maeva, Scap tochirus sp. , Ochotona lagre
o lit, Hypolagus sp., Sciurus sp., Castor
’ (1987) ? anderssoni, Dip us f raudator, d. N eocrice
95 m, todon grangeri, A llocricetus sp., Cricetinus
Flynn (Flynn et al., 1997) sp., Mesosiphneus praetingi, Germanomys
112° 49 46. 4” E sp., Mimomys sp., Apodemus giui, H uax-
37 03 57. 7” N, 1041 m; tamys dow nst, Micromys ted f ordi, Chardi-

112° 48 00. 8” E 37 04 33. 8// N, nomys yusheensis, H. insperatum, H.

%

2 ( 7 ) ( ;o )

Fig.2 Sandstone concretions in the lower part of the Mazegou Formation (Layer 7 of the Zhaozhuang section)

(Left: moniliform arrangement of the concretions; Right: detail of a single con cretion)
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24. 6 m
1.7m

platyodus

0.9m

3.9m

(Qiu Zhan-xiang & Qiu Zhuwrding, 1995)

, (Fly
nn et al. , 1997; , 2005; , 1997
1999; Deng Tao, 2005; Qiu Zharrxiang et al., in
press)

(cf. Erinaceus sp. ), B5E R ALK &5
(cf. Blarinoides)

cus),

Wi( Peisorex pliocaeni-
(Yanshuella primaev a)
(Scaptochirus sp.); (?
Alilepus annectens ) ( Hypolagus
schreudert) , ( Ochotonoides
complicidens) (Ochotona lagrelit) ;
(Pliopetaurista rugosa) ,

( Eucastor youngt)

(Dipoides majort), (Hystrix
sp- ), (Dipus fraudator)
(Rhizomys shansius),
(? Cricetulus sp.), (M e-

sosip hneus paratingi), ( Germano-

mys sp.) (Mimomys irtyshensis),
(A podemus zhangw agouensis)
(Micromys tedf ordi) ( Char-
dinomys nithowanicus);
(Vulpes beihaiensis) ( Nyctereutes tingt)
(N. sinensis) (Eucyondavisi)
(E. zhout) (Canis chihliensis)
(A griotherium sp.)  ( Ursus sp.),

(? Parameles suillus)

(Enhydriodon aonychoides) (Promephitis
sp.) (? Pannonictis sp.) (Vormela
prisca) (Martes zdanskyi) (?
Meles chiai) ( Chasma-

(C. of. ossif ragus)

(Pachycrocuta orientalis)

porthetes kani)

(P. perriert) (Crocuta honanensis)
(Megaviverra sp. ),

( Homotherium hengduanshanense)
(M etailurus maj or) (M. parvulus)
(Lynx shansius) ( Felis peii)
(Panthera sp.) (Stvapanthera sp.);

(Sinomastodon in-

termedius) (A nancus sinensis),
(? Mammuthus meridionalis);
( Postschizotherium interme-
dium); (Hipparion
huang heense) (H. houf enense)

(? Proboscidipp arion p ater)

(P. sinense), (S hansi-

rhinus ringstroemi) (Dihoplus sp.);
(Sus sp.), (Para-
camelus gigas), (Paracervulus bi-
dens) (Muntiacus lacustris) (Axis

shansius) , (? Palaeotragus sp.),
(Antilospira licenit)

(G. sinensis) (G. yushensis)
(G. blacki)

(Megalovis sp.)

( Sinocapra minor)
(Lyrocerus sa-
tan) (Ovis yushensis) (?

Bison palaeosinensis)

, )
Ochotonoid es,

Vulpes, Meles, H omotherium, Lynx, Panthera,
Swapanthera, Megaviverra, Mammuthus, Posts
chizotherium, Sus, Sinocapra, Ovis, Megalovis

Antilospira Ochotonoid es
comp licidens , Hyp olagus schreuderi , M esosip hne-
us paratingi, Mimomys irtyshensis, Chardinomys
nthow anicus, Apodemus zhangw ag ouensis, Vulp es
Hipparion

bethaiensis, Pachycrocuta perrieri,

Antilospira licenti

; (

stnense, Sinocapra minor

, 1990)
Trischizolagus, Dip oides, Paratalactaga, K ow al-
skia, Pseudomeriones, H uaxiamys, Chardinia, M e
sosip hneus, Eucyon, Enhydriodon, Pachycrocuta,
M etailurus, Sinomastodon, Mammut, H ipparion
pater, Dihoplus, Paracervulus, Palaeotragus

Sinocap ra
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, H uabeitragus,
Dorcadoryx, Sinoryx, Sinoreas, Gazella gaoz hu-
angensis  G. nihensis

B

,2009)

( , 1999)
(1984) 14
( , 1981)
R Villanyian R
MN 16,

(1990)

Villafranchian R

1989) , (1995)

? ?

(2001) ,
( Piacenzian) ,
Villanyian
(2005)
, 3.4 Ma s
C2An
, (Gauss) ,
3.6 Ma,
garitae( PL3 )

Globorotalia mar-
Pulleniatina primalis
GSSP
Punta Piccola 77 s
1997 ( Castradori et al., 1998)
MN 16 C2An.
3. 4 Ma( Steininger et al., 1996),

Villany ian
3n ,
3.4 Ma (Deng T ao, 2006)

N 02MVI' 9

B

(Flynn et al., 1995, fig. 3),
(Flynn et al., 1997, fig. 5)

Villaroyian Villafranchian
( Rook & Martinez Navar
ro, 2010)
3.6 Ma
, / ( Matuyama) ,
2.6 Ma( ,2008) ,
(Gelasian) (Rio et al., 1998)
1
( 3.6Ma 2.6Ma
1 Myr ,
« 3
, Ochotonoides complicidens
Vv ( ,2001)
( , 1981)

(T eilhard de Chardin & Young, 1931),

B

( , 1965) Hy-
polagus H.
schreud ert ,

3.4 Ma(Flynn et al., 1997),
( ,2007) ;

18 (Teilhard de Chardin,

1940) 4 (
, 1997) (1997)

, M esosip hneus praetingi
M. paratingi M. interme-
dius  Yangia omegodon , M. praetingi

M. paratingi ,

M eso-
siphneus p aratingi
( , 1988)
( , 2007), 2.6 Ma ,
, Mimomys irtyshensis

(Flynn et al.,
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Fig.3 Comprehensive column of the strata of the Mazegouan Stage in the Yushe Basin, Shanxi Province

Solid line and triangle: this section, Dashed line: other sections, Open triangle: estimated position

1997), MN 17 (Zazhigin,
1980) ,
Cromeromys
Cromeromys
M. irtyshensis
ml ) )
Cromeromys
gansunicus ,
, C. gansunicus
3.6 Ma , M. irtyshen-
sis ,
Chardinomys nihow anicus
(Flynn et
al., 1997),
| A 4.8~ 3.0 Ma( , 2003)

Ap odemus z hangw agouensis

, A. quu

, ( Flynn, 1992)
A. zhangwagouensis (
,2006)
, Hipparion
sinense )

?

H. huang heense

( , 1965) ,
( , 1987)
H.
huang heense ,
( ,2011)  Vulpes beihaiensis
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(V. corsac) V. beihaiensis

( T edford, 1990)
Pachy crocuta p errieri

, P. pyrenaica P. per-

riert  Villafranchian s 3.6 Ma,
, Etouaires St.

Vallier Senéze, T egelen, Villar

roya Puebla de Valverde, M ontopoli,

Giilyazi,
) 3.4 Ma,
, P. brevirostris
(Qiu Zharrxiang, 1987)

A nancus sinensts

B

( , 1999)

Sinocapra minor

) ( )

Antilospira ,

1991)

. ) ) (
, 2009),

lospira licenti

Peisorex pliocaenicus
15%,

P. pohaiensis

B 2

(Flynn , 1994)  Pliop etaurista rugosa
(Qiu Zhw
ding, 1991) Micromystedf ordi
) , M1 5 ,M1
M2 Micromys
ml ’
( Flynn, 1992) M.
tedf ordi 5.3~ 3.2 Ma(
,2001), ( ,
2006) Rhizomys shansius ,
3 Ma( Flynn, 1993) Dipus fraudator
Dipus ,

D. frau-
dator s
D. sagitta( , 2005) Eucyon
zhout E. davisi ,
, E. davisi,
E. zhoui R ,
(Tedford & Qiu Zhamrxiang,
1996)
s 3.6 Ma
A podemus zhangw agouensis,
(A. quu), A.
zhangwagouensis

Ochotonotdes comp licidens, H yp ola-
gus schreuderi  Mesosiphneus praetingi
Vulp es bethaiensis, Pachycrocuta
perrieri, Sinocap ra minor Antilospira licenti

2

( 3 , Pliope-
taurista rugosa, Rhizomys shansius Micromys
tedf ordi
2
Tedford (1991)
,Flynn ~ (1995)
10
10 s Chron
C3An.2n  C2r.2r, 6.5~ 2.3 Ma
8 )
Chron C2An. 3n,
7 ,
Chron C2Ar ,
Chron C2An.3n
— 6
, 3.6 Ma( 3
Al ,

2 2
Nyctereutes sinensis, Hip parion

houf enense, Baracamelus sp., Gazella blacki
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Antispira licenti( , 1999); ) )
s \Y% Ochotona s
lagrelii, Ochotonoides complicidens,Dipus, Cricet-
ulus, Mesosip hneus paratingi, Chardinomys ni-
howanicus  Micromys tedf ordi  (
,2001) \ I km
NMU 13 MN 16( , 5m , ;
2001; Deng T ao, 2006), NMU 40 m s )
13 MN 16 (Qiu Zhuding
& Li Chuarrkui, 2003) ( , 1982)
, (2003) ,
Villafranchian , MN 16 , , , ,
, Shamar
Udunga(Rook & Mar 20 ( ,
tinez Navarro, 2010) Ruscinian s 2008), Chardina
Villafranchian truncatus, H uaxiamys downsi, Nyctereutes sinemr
) Ruscinian , sts, Canis sp.  Hipparion houf enense
Ap od emus zhangw agouensis,
Villafranchian T riversa Chardinomys nihow anicus, Canis sp. , N. sinensis,
, Tapirus arvernensis, M am- Palaeotragus sp.  Gazella blacki
mut borsoni, A nancus arvernensis, Sus minor , Meso-
pithechus monspessulanus, Lep tobos stenometopon, ,
Stephanorhinus elatus, Pseudodama lyra, Pachy- ,
crocuta perrieri, Chasmaporthetes lunensis, Ho- 57 ,
motherium crenatidens  Sivapanthera p ardinen- 46 1,
sis Villafr anchian A%
Villafranca d’ Asti Piedmont , s Villany ian ,  MN 16(
, V aldarno Santa , 2008)
Barbara , Villafranchian , 3 3
(Central Massif)  Vialette , NI~ N3 Brunhes Jara
, Villarroya millo  Olduvai ,
Megantereon culiridens ( Palmqvist et al ., (Deng C. L. et al. , 2008) ,
2007) , NI~ N3 Chron
, Pachycrocuta, Chasma- C2An. In~ 3n , ,
porthetes, H omotherium, Sivap anthera, A nancus R
Sus ,  Chron C2An. 3n
s I m (Deng C. L. etal., 2008,
fig. 7)( 4)
( , 1981) ( (Deng C. L. et al., 2008; ,
, 1996) (Teilhard de 2008),
Chardin & Young, 1931; , 1988; s / ( ,2008),
1994) ( , 1987) ,

B
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, Erinaceus, (1999) s
Ochotona lagrelii, Ochotonoides complicidens, Di- Chardinomys sp., Nyctereutes sinensis,

pus, Cricetulus, Mesosip hneus p aratingi, Chardi-

nomys nithow anicus

ian MN 16
sinensis
2002)

v

2

Micromys tedf ordi
NMU 13

A nancus

(

13

3. 58 Ma( , 1993;

Vallany r

)

Gomphotheriidae, H ip parion houf enense, Rhino ce
rotidae, Paracamelus sp., Gazella sp., G. blacki
Anitlospira licenit,
NMU 13

Villany ian MN 16

Chron C2An. 3n s
(Ding Z. L. etal., 1999);
, /
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, , , ( , 1988;
, 1998)
s , 6 (Teilhard de Chardin & Young, 1930
1931), (1988)
, ( 1994)

3700 m, , Mi-
momy s cf. hengduanshanensis, Ochotona
of. hengduanshanensis, Ind arctos? sp.
Ursus cf. thibetanus Martes of. pachygnathus
Meles

hengduanshanensis

chiai  Pachycrocuta licenti  Metailurus

H omotherium  heng duans-
hanensis  Lynx shansius  Panthera pardus

Hengdu-
Chalicotheridae

Muntiacus lacustris

Stvap anthera pleistocaenicus,
anshanhyrax tibetensis,

gen. et sp. indet.,

M. hengduanshanensis Gazella sp. Ovis? sp. O.

of. shantongensis? Spirocerus? sp.

, 1996, ,2003) (1996)
: 1)
- Ailu-
ropoda  Stegodon; 2) Metailurus,
,Metailurus

2

(Qiu Zharrxiang & Qu Zhw ding, 1995);

3) ,
2.6 Ma( ,
1999) ; 4) Mimomys, H omotherium, Lynx
Muntiacus s
, (2003)
, 300 m?,
16 m,
( , 1996)
, 40 m 9
m 1 m 3m

Ochotona sp., Mesosip h-
neus p aratingi, Ungaromys sp., Arvicolidae gen.
et sp. indet., A llocricetus sp., Cricetinae gen. et
sp. indet., Chardinomys nihow anicus, N yctereutes
sinensis, Metailurus cf. major, “ Elephas” sp.,
H ip parion houf enense, Rhinocerotidae gen. et sp.
Gazella

indet. , Cervus sp., Antilospira licentt

blacki,

(1994)
2.5~3.4Ma ( 1998)
, Kaena
(Chron C2An. 1r), M am moth
(Chron C2A n. 2r) ,
2.5~ 3.0Ma, ,
(Chron C2A n. 3n )

(1984)

? ’

Villanyian (MN 16) ,

: Ochotonoides cf.
comp licidens,? Spermophilus sp.,? Kowalskia
sp., Mimomys youhenicus, M. orientalis, M. ban-
giaonicus, cf. Rattus sp.,? Chardinomys sp.,
N yctereutes sinensis, M ammuthus rumanus, Hipp-
arton houf enense, Rhinocerotidae gen. et sp. ir
det. , Sus subiriquetra, Cervavitus sp.  Cervus sp.

(Jacobs & LiC.K., 1982)

( ”)
(1996)
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THE MAZEGOUAN STAGE OF THE CONTINENTAL
PLIOCENE SERIES IN CHINA

DENG Tao and HOU Su2kuan
Key Laboratory of Evolutionary Systematics of Vertebrates, Institute of Vertebrate Paleontology and

Paleoanthropology, Chinese Academy of Sciences, Beijing 100044

Abstract T he chronostratigraphic unit, M azegouan Stage, is one of the two stages of the Chinese Pliocene
Series, representing the continental Upper Pliocene. It was formally nominated by the Second China Na2
tional Commission on Stratigraphy in 1999, corresponding to the Mazegouan Age. The name "Mazegou" is
derived from the lithostratigraphic unit Mazegou Formation, and its typical section is located at Zha
ozhuang2Damalan in Yuncu Town, Yushe County, Shanxi Province. T he M azegouan Stage is correlated to
the marine Piacenzian Stage in the International Stratigraphical Chart, and they share the same definition
of the lower boundary at the base of the paleomagnetic Chron C2A n. 3n, i.e., the base of the Gauss ep2
och, with an age of 3.6 Ma. At the Zhaozhuang section in the Yushe Basin, this boundary is situated in
the middle part of the purple clays of the M azegouan Formation at Bed 6 of this section, marked by the
first appearance of the rodent A podemus z hangw agouensis. The M azegouan Age is correlated to the early
Villanyian age or the early Villafranchian age of the European land mammal ages, and it includes a Neo2
gene mammal faunal unit, i.e., NMU 13, corresponding to the European MN 16. The Mazegouan fauna
from the Yushe Basin belongs to NM U 13. Among the Pliocene mammalian faunas in China, the Renjiagou
fauna and Leijiahe fauna V from the Lingtai, Gansu, the Daodi fauna from Yangyuan, Hebei, the Youhe
fauna from Weinan, Shaanxi, the Hefeng fauna from Jingle, Shanxi, and the Wangbuding fauna from
Dege, Sichuan also belong to NM U 13. T he Huabaogou section of the Nihewan Basin in Hebei is a supple2
mentary candidate stratotype of the Mazegouan Stage.

Key words chronostratigraphy, terrestrial deposit, stratotype, mammal fauna, M azegouan Stage, Plio2

cene, China



