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1 TED 3 2 W R Bt — R AR 2 A R S O A O KA LR B A Y R 2
F. ETXENR./DAW3ARIE LM RO RE T —5 S E P iEmEg,

1 HJER R 5 %) R

MNERRELTHRREERXTNAEY tkn, EEXEBHEY 1km BHES,
2000, B 1), FIBRYLURBIA L £, URBEERET L. BREEMN S EU - TRHT
BBEE N — R, & RS A XS AR K/NE. B EWEE 359m,

CEN st 5

L1, fRe ek L, &0 BNERER L.lm
L2, I EHA, DA RS S RE#E N E, B2 0.1~ 2cm, 1 0.5cm, 4% 1, B
B B 5F, BEGE R B 0.30m
L3. 2.20m
L3-1 BOeRpE KeaRs iR aDHa 0.64m
L3-2 KE@lks _ 1.10m
L3-3 REAPHE, BARSUBRERNE, SVBERE. FRES RS, BR
0.5~2cm, ST BE R B 55, BE R 4T, e 45 R4, i b R BEIK 0.46m
LA. 3.20m
L4-1 REARFERDE, T ABRERER, BRK/NY—, BB 0.5cm 0.70m
42 REERE, SMHENEHE, KRARENRDE, REFRER N ENDHLEE
*® 2.20m
14-3 KEGUHARE BAUSRERNE, SRV BERE. BRERS SRBEE
T, HE b AR RER 0.30m
Ls. 3.90m
L5-1 SR aRERDE 0.50m
L5-2 HFRADHA, BEEAEK, 45X, SRS, BEEY— (4 0.5cm) 0.50m

L5-3 REARE. IR ARERDE -
L5-4 BREDERA, UEREE N T, 2B, Ry —, R, B8, #B L REEK,
FRIRLSBH A BGEK. ZERT LBRAVBET—KRNERE. BREK

1.10m

va) 1.80m
L6. 4.70m
L6-1 EBMKRE. FREABDERKGERE, THRASHKFARE 2.40m
L6—2 KIBEaRE 1.40m
L6-3 KBGUHa, SREENE, RPBENAE A KESHG 0.90m

L7. 2.80m
L7-1 BRRE. KECRERD S, XEEDHROESEE, SLVBM R ERSHRE (H2

KF 20cm) 2.40m
L2 SHEADHRE, DBRaaERSE. FRE. SRERSHR. BABREERE, 4%

E-I N 0.40m
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L8. 6.90m
18-1 KR EREMEE, RERLEHZ 1.50m
182 KEERE 0.60m
183 K&EfE. L¥a. ERARE, SKEHEYRDT 2.00m
13-4 KEERFMDE, KH DA R, BEEMLR, RGeS, FRERE, D
BBRAZIA 15cm, BREL, 4%, WBURY 2.80m
L9. 4.10m
Lo-1 RO . FEanpE. BE 2.30m

192 HECUDHA, 08 SRGELHNE, ROBRKRDE. DAt UERE.
RIRE AEAEFIE ANALBROSRER, HoEREL, 5 %EF%, BER

=30 1.80m
L10. KBGRERDE, THRELBHRKFERE 3.00m
L11. 3.70m
L11-1 £+ 0.60m
L11-2 B4 e ERaRANDE, BREH 20ocm BHRE 2. BDHOaRSUEREZMNT
REBERREABRLE 3.10m
———————— BEs -~
HERRE

2 5 EWE AT

MAEBBEHRBRFESN T, ZHEEE T 4 MR IBRSET, L11~LI0 RS
LI~ B4R hEataRaarlthE, KRN aar T ERGEREREER X
H,BEDEFEQ998) AR, RFETRATENENTRAER; L9 E L3 BATBMHEI
BN 8 O E RN, XA A RMER. TR IO ZE L BYERBERE. K
HBA, BAREA BREGF RETEEEREREZIRE, REEENNLERSRKE
WHEERE, REAMMRBEEHENAERESERAHE, SUFATHBRETHERNZ
BHX; L6 ZE L3 EPBHRAaHARU/NEREZ L LML, RETARTRAETH
R B HE WE L

BEF/IHREREUARMTRFENSN, DAENNEN LI~ L2 HSTXEN
93001 Hb & &) W A WL12 5§ WLI13 E; L3~ L1770 5 WL14~ WL15 E X lt; L8~ 19 5
WL16 KM Y A FHRARNF TERUNYMEETREFEENER, LIO~L11 S
3 9 50 T A xF G B BT SR AR R

3 AEYHEFRRS

RE/NE S A K RERZ P4 (8 1), /haEHE AT E LTS
HANEYHRE.
1#.- R8T H LI1~18. EBABS FRH: Occitanomys pusillus, Occitanomys n.
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sp., Karnimata hipparionum, Huaxiamys n. sp., Micromys tedfordi, Apodemus cf. A
orientalis, Allorattus engesseri, Pseudomeriones abbreviatus, Nannocricetus cf. N.
mongolicus, Prosiphneus cf. P. murinus, Trischizolagus cf. T. dumitrescuae, Ochotona
lagrelii % . 3 W Trischizolagus cf. T. dumitrescuae, Micromys tedfordi, Allorattus
engesseri ¥ BB K HIIT %,

M#. WRBRTH L7~L6. FEHABS TH: Chodisigoa n. sp., Trischizolagus cf.
T. dumitrescuae, Ochotona lagrelii, Pliosiphneus Ilyratus, Prosiphneus cf. P. murinus,
Sinocricetus zdanskyi, Nannocricetus cf. N. mongolicus, Pseudomeriones abbreviatus,
Huaxiamys primitivus, Micromys tedfordi, Apodemus n. sp., Apodemus qiui,
Chardinomys n. sp., Chardinomys yusheensis, Allorattus engesseri®¥. X " Chodisigoa
n. sp., Pliosiphneus lyratus, Apodemus n. sp., Apodemus qiui, Chardinomys yusheensis,
Huaxiamys primitivus A& B W B R HBICR; Prosiphneus cf. P. murinus, Sinocricetus
zdanskyi, Chardinomys n. sp. S B/G#H XK.

M#H: WREATHLS~L3. ZHEAOMEEHENEEN LEHARS TF:
Talpidea gen. et sp. indet., Erinaceus sp., Chimarrogale n. sp., Ochotona lagrelii,
Trischizolagus cf. T. dumitrescuae, Prospermophilus orientalis, Atflantoxerus sp.,
Aratomys bilikeensis, Chardina truncatus, Pliosiphneus lyratus, Allocricetus bursae,
Cricetinus mesolophidus, Paralactaga cf. P. anderssoni, Pseudomeriones abbreviatus,
Huaxiamys downsi, Micromys tedfordi, Apodemus n. sp., Apodemus gqiui, Chardinomys
yusheensis, Karnimata hipparionum, Allorattus engesseri %. Chimarrogale n. sp.,
Aratomys bilikeensis, Chardina truncatus, Allocricetus bursae, Cricetinus mesolophidus,
Huaxiamys downsi % W 5 3L 4 B v H & B 0 4k A g &, 3 [ 6 £ B & Huaxiamys
primitivus, Karnimata, Allorattus engesseri ¥ M &5 H 3.

IV #. # |2 8 50§ L2~ L1. Trischizolagus cf. T. dumitrescuge, Cromeromys
gansynicus,  Allocricetus  bursae, Pseudomeriones  abbreviatus,  Pseudomeriones

complicidens, Huaxiamys downsi, Chardinomys yusheensis, Apodemus n. sp.FHTEH
B

4 HYEERIE ST

L ZHEM L11~L10 2= H 0B R R BFEN R R 2K BR R T e &2,
meE 11 RRMPE Occitanomys n. sp., XMl EREZFM t12, tbis Bk, 3 TEH,
3~ AEE, TRBEMEENRBER, 53X E W 93001 A1 93002 H 5 5 #9148 23
H Rl P bR A< AH 2, i FR R #E4LK T £ 3 Turolian B8 O. sondaari #% ., 5 Turolian F 1}
8 0. adroveri #%4 (KJKEES,2000). 1H% RERAMFAKL, Hit5 EHE L9~18 2
PEHEAAIINE—AE.

BRI E MB K IF 88 Huaxiamys n. sp. MEITEH L9 EH B, ZE X E W 93001 #b 5 F
T HBLEE WL20 5 WL21 2 BB E%, 2000) , 28 93002 b & & FE L2 A FR#H<, M CLS
Z CL2 B (3 JE8¥%, 2000).
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Kanimata hipparionum % %X 3T 5 & Z& & (Storch, 1987) Mt i & 4H R & E
#H (Tedford et al., 1991), 3CE % 93001 & HHE LUK TF WLI7T R T RBA CRE
£%,2000), 7£ 93002 MR HE L MR AT RAM YK 1%, EAHNE EERERIAT Lo
B5 18 B, HmEELELS .

Micromys tedfordi 5 _ % B sh ) B 1 Micromys chalceus M L, ™MEAH BB K,
MIESAHNER B M2, ERAEZHZHEAATEEASKUBAH(RXHE,
1992). ERENAHEW IS BRHABEHAMNELELZEZ LB EREARMAIXEN
93001 #i 5% T HY WL10 J=.

Apodemus cf. A. orientalis AR, RABT L8 2, i K& WA E & H 54+t
WESH.

NS AR EIRM KR BB A F 2K dlorattus engesseri (Qiu and Storch,
2000) \ L8 EH I, EEE LS 2.

Pseudomeriones abbreviatus TEATIE BAK R I T L8 2, 7E3CE W 93001 3o x4 & @
BENTHK WL20 Zst PRI, ZFMELSFRER, PES XA T HA KM,
B WLERAE R AR R E. RS, ESNFEEARAFHE Ano Metechi 3 # . FIE
F Pul-e Charkhi #i 5% (Sen, 1983, 1998; KJE#E, 1999).

L9 FEHBK a8 B E Prosiphneus cf. P. murinus, ZFEMMEW A XA TEE
# (Tedford et al., 1991).

RILEK AW Trischizolagus W\ 19 BIFIE A —HELZEX EWHER WLI0 ZE. %
BAGRER . EAXATHFE.PORL. LB, EF. FHEH, BREdinETiR T
ot e B9 R 3 it B34 (Flynn and Bemor, 1987), KW X E XA T LHH E B
(Radulesco and Samson, 1967; Sen, 1983; Bruijn et al., 1970).

BHZ BB BES Nannocricetus mongolicus 5 Kowalskia similis TEMAH V& H
B,

TKRIKBEZE (2000) B HE Occitanomys W IR IE R K Karnimata WAL KT8 3F b, A A
EHFEH AW IHTREAYTRENSY. WA AERTHBEALRALENIRHER
Occitanomys 5t ShI AL G H & F, KB K Micromys 7 ik 5, BRI B Chardinomys M\
Occitanomys T K, Allorattus FF 16 B B 7R W AL A H5 B2 24 e T 30 ¥ B0 e 3
I, TREM S TAENEBY. SLERAMEBN I SHALAHE RS Ochotona
lagrelii.  Prosiphneus cf. P. murinus.  Pseudomeriones abbreviatus.  Kanimata
hipparionum. Apodemus orientalis %, B B R A BUH 4,

11 #. B Occitanomys. Apodemus cf. A. orientalis. Kowalskia cf. K. similis b, 1
HHAHGTHMHEILFLTBEEE 14, R RB#HLHEITHR&E.

Apodemus n. sp.BUX Apodemus cf. A. orientalis KRB, 5REMLEEME R
WA B AR MEK, BEE, TEMIIRA LR 7, 1 RRENER, sMHEXNT 2
AE.

Chardinomys X T BEE ¥4k, B Chardinomys n. sp. B C. yusheensis: M1 L
B~t5~t4 WEEELEH, H5TFHHAMKARBH K, 5 BTRE, MEEX, M1 R
BEH 3 MM 4%,
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Huaxiamys K& T B R ¥, 16 B RE Huaxamys n  sp. BB H,
H. primitivus 4. M1 L t1~Q2~tbis BIEBATIENEERE.
Micromys tedfordi \Z<H5 I i K& H 3.
1H# T8 B Prosiphneus cf. P. murinus TEHRHBW A K, 2 AL ETRE.
1R Pliosiphneus lyratus.
MEEHAE L, A H 53X EN 93002 S EK 0 #EE Huaxamys primitivus,

Micromys tedfordi, Allorattus engesseri, Sinocricetus zdanskyi, Nannocricetus cf. N.

mongolicus, Pseudomeriones abbreviatus, Trischizolagus cf. T. dumitrescuae, Ochotona
lagrelii %, B, FTLLA IR T AT EExTHE, B A HHER 52 EsY
¥ (Fahlbusch et al., 1983; Storch, 1987; Wu, 1991; Qiu, 1987)3t# Ochotona lagrelii.
Pseudomeriones abbreviatus. Nannocricetus cf. N. mongolicus. Kowalskia cf. K.
similis. Sinocricetus zdanskyi. Karnimata hipparionum %W KK 2, Hrdk 20 b 0 B
B, TR .

DAY 1A B 1085 F 26 o L8 BURL B 2830 Apodemus n. sp.. Micromys tedfordi.
Chardinomys yusheensis. Pseudomeriones abbreviatus. Trischizolagus S 1EART N gk 44
FEN, EBIEBY. W “Karnimata” hipparionum 5 Allorattus engesseri W& 3 7 i1 K
.,

Huaxiamys primitivus TEMCHT B G H K, B3 M H. downsi P24, B X% (1992)
xR LR R A S R .

BB, dllocricetus bursae 5 Cricetinus mesolophidus NABIEHE 5 BB AERS
B, a0RRTE&ENERAAIER.

Chardina truncatus 8 i BAREER B FEALBA T —NFM BB, M8 BB B i
FHEFEEIL I XK B, 5k CGRBE, 1997).

EAT ARG HUBITLW dratomys bilikeensis W& 5 E -4 #3, # Qiu and Storch
(2000) BF 7% x Lb iz Rh 8 52 oy B b 37 4k 7 1 &R Chono-Khariakh® A. multifidus 3. R
ZREMBFELEF.

Mt 2 v Y Bt S RE M B M N LB AL B Chardina runcatus,
Chardinomys yusheensis. Huaxiamys downsi. Apodemus qiui. Allocricetus % 5%
A B A 3 b, FERHAR R R AARHE 2.

IV &5 bt BB #2580 B W 2>, U Huaxiamys downsi, Chardinomys yusheensis.
Apodemus n. sp.. Micromys tedfordi % 4 T\ IITHSZESE F 3. SCFE W 93001 Hb A B EH IV
Hr th BRI R AEMEFP I8 Cromeromys gansunicus 5 Pseudomeriones complicidens 53 B WA
% | BE5% 2 2HI. Pseudomeriones complicidens 5 P. abbreviatus T L2 B34,
93001 # R & H IVH B /& B B 8 Chardina truncatus.  Cricetinus mesolophidus.
Huaxiamys downsi, Chardinomys yusheensis %t &3 T 245 795 T 93001 H#t &% WL11
JZ T % h BL Y Mesosiphneus intermedius. Yangia. Eospalax. Borsodia. Chardinomys
louisi M BH KA. HIAEHS 3 b, BH A S TF X EH 93001 # RS H Iv 4
T8,
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5 HRRESLEHEYHERF

MEL B3t A Yy #5109 R 53 B 338, T LLE H/NA 1 72074 (4) Hb 5 3 T8 B /w8 2L 3h 44k
AERHBRESY, ARALOMENFLREEN, vEYHERFNETRETHER
HIEMPTR., &4 XEWFHBAHETEMRLTERELUNEI Y EN EHttEy
BEREF.

RIENEI WA WS EXTH, /NAE 72074 (4) RS BH K I LA HE 5/
HOEHAASHE Y, BT X ER 93001 #b &5 H AT 14, M RAR Y T gy, m¥r
5 A ST XEW 93001 A HEE WL14~WLLS B, BEE RIS ARERA
FAE%,2000), T IV # 53X E ¥ 93001 H A HIHEH WL12~WL13 BAH Y, St FXEH
HIHE 8 IV #F (BT IEARER) TH. H/NAE 72074 (4) 35 S B EHH 14 . M4 53X F
HEE IVHEEAERBT LHFHEBOEYBERESN (E )., 52, HRAS Lt
o 2 LA/ RS AL A AR SRR R0 8 R4 0 3 AN B R AR Y R, S — S R
R ¥ TR I ER A E LAY E R R R AEAR S HRE.

F1 HMRALLHENEADIDEDREN

Table 1 Pliocene micromammalian biostratigraphical zones of Lingtai, Gansu

. Stratigraphic Micromammal taxa
Epoch Biozone . :
unit FAD LAD Dominant
Ochotonoides Mesosiphenus, Ochotonoides
complicidens, Pseudomeriones, complicidens,
Mesosiphneus, Paralactaga, Mesosiphneus,

Youngia omegodon, Micromys tedfordi, Cromeromys, Borsodia,

Cromeromys Chardinomys Pseudomeriones
Upper WLI12~WL7 | gansunicus, yusheensis complicidens,
Borsodia, Bahomys, ' Chardinomys louisi,
Pseudomeriones Apodemus dominans
complicidens,
§ Chardinomys louisi
_§ Aratomys, Karnimata, Trischizolagus
A Allocricetus bursae, | Alloratus, dumitrescuae, Ochotona,
L5~L3 Chardina truncatus, | Huaxiamys Chardina truncatus,
Huaxiamys downsi primitivus Allocricetus bursae,
Middle Cricetulus mesolophidus,

Pseudomeriones
abbreviatus, Huaxiamys
downsi, Chardinomys

yusheensis
Chodisgoa, Prosiphneus Ochotona lagrelii,
Pliosiphneus lyratus, | murinus, Allorattus, Micromys
Lower Apodemus n. sp., Chardinomys n. tedfordi, Apodemus n. sp.

L7~16 Chardinomys sp.

yusheensis
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Bt AXEAHIEY, RER ZAXBHARTRSARBT RMEAGAEST BA L
FABMA R PO RAB S, A FAGELZREELSAIGHARS
EXMEEXFALRAT EMFREEEDDE TALTRAG. EFNLES 0T
Sy A & 55 Kk AR, st —f B,

LATE MIOCENE-PLIOCENE BIOSTRATIGRAPHY OF XIAOSHIGOU
SECTION, LINGTAI, GANSU

ZHANG Zhao-Qun ZHENG Shao-Hua

(Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044)

Key words Lingtai, Gansu, Pliocene, biostratigraphy, micromammals

Summary

1 Introduction

Since 1980s, the Chinese Neogene biochronological sequence has been erected
mainly by mammal faunas and their evolutionary stages (Li et al., 1984; Qiu and Qiu,
1990; Tong et al., 1995; Qiu et al., 1999). But some of them can not be convinced
for lacking of continuous stratigraphic records. It is now becoming most important to
look for some continuous geological sections that produce rich fossil and can be
relatively easily calibrated by paleomagnetic dating to enhance the precision of the
biochronological sequence in China. The sections in Wengwanggou and Xiaoshigou
gullies of Lingtai, Gansu Province showed the potential for more detailed work of the
period ranging from late Miocene to early Pleistocene (Zheng, 1994).

After further work on the Wenwanggou sections, a large amount of small
mammal fossils were found and the primary biostratigraphic zones were erected in the
sections (Zheng and Zhang, 2000; Zhang and Zheng, 2000). In this paper, the main
attention is put on the Xiaoshigou section (72074(4)), which covers the interval from
late Miocene to Pliocene. From this section there are totally 43 species of small
mammals recognized, which distributed almost in every layer, and they could be ideal
compensation for some intervals of Wengwanggou sections which produced relatively
rare fossils.

2 Lithostratigraphic division and correlation

The section of Loc.72074(4) (fig.1) includes four major sedimentological cycles.
The dark red or red clay represented by Ll11~ 10 and L1~ 2, are eolian sediments,
which is very similar to the Red Clay of Renjiapo section (Sun et al., 1998). From
L9 to L3, there developed mainly fluvial-lacustrine sediments. By the source materials
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of the sediments, they can be subdivided into two units: L9~ L7 and L6~ L3. The
former has conglomerates of granite and metamorphic rocks with large sized pebbles,
reflecting long distance and high-energy transportation; the latter has conglomerates
mainly composed of carbonate nodules, reflecting a short distance low—energy
transportation.

According to measurements and correlation, the L1~ L2 of 72074(4) section can
be roughly correlated to part of the WL12 and WL13 of Loc. 93001 Section. The
L3~ 16 is probably simultaneous to the WLI14~ 15. The L7~ L8 may be correlated
with WL16. The L10~11 should be correlated to the sediments below WLI6.

3 Biostratigraphic division

By the occurrence of fossil taxa and their phylogenetic relationships, the Loc.
72074(4) section can be divided into 4 continuous biostratigraphic zones:

Zone I: L11~18. This zone is composed of Occitanomys pusillus, Occitanomys n.
Sp., Karnimata hipparionum, Chardinomys n. sp., Huaxiamys n. sp., Micromys tedfordi,
Apodemus cf. A orientalis, Allorattus engesseri, Pseudomeriones abbreviatus,
Nannocricetus cf. N. mongolicus, Prosiphneus cf. P. murinus, Trischizolagus cf. T.
dumitrescuae, Ochotona lagrelii etc. Of them the Trischizolagus cf. T. dumitrescuae,
Micromys tedfordi, Allorattus engesseri etc. are the earliest record respectively.

Zone II: L7~ L6. The dominant elements in this zone are Chodisigoa n. sp.,
Trischizolagus cf. T.  dumitrescuae, Ochotona lagrelii, Pliosiphneus lyratus,
Prosiphneus cf. P. murinus, Sinocricetus zdanskyi, Nannocricetus cf. N. mongolicus,
Pseudomeriones abbreviatus, Huaxiamys primitivus, Micromys tedfordi, Apodemus n. sp.,
Apodemus qiui, Chardinomys n. sp., Chardinomys yusheensis, Allorattus engesseri etc.
Of them the Chodisigoa n. sp., Pliosiphneus Iyratus, Apodemus n. sp., Apodemus gqiui,
Chardinomys yusheensis, Huaxiamys primitivus etc. are the earliest records and
Prosiphneus cf. P. murinus, Sinocricetus zdanskyi, Chardinomys n. sp. the latest.

Zone III: L5~ L3. The diversity of taxa and abundance of fossil materials
increase significantly in this zone. There are mainly Talpidea gen. et sp. indet,
Erinaceus sp., Chimarrogale n. sp., Ochotona lagrelii, Trischizolagus cf. T
dumitrescuae,  Prospermophilus orientalis, Atlantoxerus sp., Aratomys bilikeensis,
Chardina truncatus, Pliosiphneus lyratus, Allocricetus bursae, Cricetinus mesolophidus,
Paralactaga cf. P. anderssoni, Pseudomeriones abbreviatus, Huaxiamys downsi,
Micromys tedfordi, Apodemus n. sp., Apodemus qiui, Chardinomys yusheensis,
Karnimata hipparionum, Allorattus engesseri etc. The earliest records of taxa are
Chimarrogale n. sp., Aratomys bilikeensis, Chardina truncatus, Allocricetus bursae,
Cricetinus cf. C. mesolophidus, Huaxiamys downsi etc., while Huaxiamys primitivus,
Kanimatya, Allorattus engesseri gradually died out at the same time.

Zone IV: 12~ LI1. In this zone there mainly found Trischizolagus cf. T
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dumitrescuae, Cromeromys gansunicus, Allocricetus bursae, Pseudomeriones abbreviatus,
Pseudomeriones complicidens, Huaxiamys downsi, Chardinomys yusheensis, Apodemus n.
sp. etc. The characteristic taxa from Loc. 93001 section, Cromeromys gansunicus and
Pseudomeriones complicidens were also found from this zone.

4 Biostratigraphic correlation and discussion

Zone 1. There discovered few materials of Occitanomys n. sp. that can be
compared with the materials from Zone I of both Wenwanggou sections. By the
primitive characters, it might suggest earlier in age. Considering too few specimens
and lacking of other fossil evidence, the fossils from Ll11~ L10 are temporally
combined with those from L9~ L8, and are included into the same biostratigraphic
zone.

This zone is characterized by more derived fossil components than the Zone I of
Wengwanggou Sections. Excluding the primitive Occitanomys, there occurred large
sized Micromys, most primitive Chardinomys that evolved from Occitanomys, and
Allorattus that has been discovered from Bilike. This zone can be correlated with the
assemblage of Mahui Fm. of Yushe Basin by sharing Ochotona lagrelii, Prosiphneus
cf. P. murinus, Pseudomeriones abbreviatus, Kanimata hipparionum, Apodemus cf. A.
orientalis etc.

Zone II: Except Occitanomy, Apodemus cf. A. orientalis, Kowalskia cf. K. similis
etc., almost all other elements of zone I survived into this zone, and there developed
some new species. The Chardinomys n. sp. derived into the Chardinomys yusheensis,
the Huaxiamys n. sp. into Huaxiamys primitivus. The large sized Micromys tedfordi
increased significantly in number. The Pliosiphneus cf. P. murinus died out, and lager
sized, higher crowned Pliosiphneus Ilyratus replaced its ecological niche. This zone can
be correlated with the zone II of Loc. 93002 section by sharing Huaxiamys primitivus,
Micromys tedfordi, Allorattus engesseri, Sinocricetus zdanskyi, Nannocricetus cf. N.
mongolicus, Pseudomeriones abbreviatus, Trischizolagus cf. T. dumitrescuae, Ochotona
lagrelii etc. The Ertemte fauna can be correlated with fossil assemblage of lower part
of this zone.

Zone III: In this zone, the Karnimata hipparionum, Allorattus died out gradually.
The more derived Huaxiamys downsi evolved from Huaxiamys primitivus, and the
ancestor species as the latest occurrence. The Allocricetus bursae and Cricetinus
mesolophidus first occurred from the L5. The first occurrence of Chardina truncatus
initialized the booming of the siphneids especially the Mesosiphneinae in North China.
The Aratomys bilikeensis found from Bilike first occurred from the L5 of the section,
which might be the most primitive species of the genera till now.

The fossil assemblage from Nanzhuanggou and Culiugou Member of Gaozhuang
Fm. can be directly correlated with this zone by sharing Chardina truncatus,
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Chardinomys yusheensis, Huaxiamys downsi, Apodemus gqiui, Allocricetus etc.

Zone IV: The species number of murids decreased significantly. Only Huaxiamys
downsi, Chardinomys yusheensis, Apodemus n. sp., Micromys tedfordi survived into
this zone. The first occurrence of Cromeromys gansunicus and Pseudomeriones
complicidens characterized this zone and can be correlated with the lower part of Zone
IV of Loc. 93001 section.

5 Pliocene biostratigraphic sequence of Lingtai

By the analysis of the biostratigraphic zones, it is evident that the faunal
assemblages of different zones of this section show strong continuity by evolutionary
stages of different taxa.

The zone I, by comparing with the fauna of Mahui Fm., and by the evolutionary
stage of different taxa, is most possibly of Late Miocene in age. The zone II~ III
could be correlated lithologically with the WL14~ WLI15, which was calibrated by the
paleomagnetic data of the Gilbert reversal stage. The Zone IV of 72074(4) section can
be correlated with part of the Zone IV of Loc. 93001 section, which totally falls into
the Gauss normal stage. So, the complete Pliocene biostratigraphic zones in the
Lingtai area can be represented by Zone II~III of 72074(4) section and Zone IV of
Loc. 93001 section (Table 1). In other sense, the Pliocene of North China could be
divided into three continuous biostratigraphic zones.

References

Bruijn H D, Dawson M, Mein P, 1970. Upper Pliocene rodentia and insectivora (Mammalia) from Isle of
Rhodes (Greece). Proc Ned Akad Wet, Ser B, 73: 568~ 584

Fahlbusch V, Qiu Z D, Storch G, 1983. Neogene mammalian fauna of Ertemte and Harr Obo in Nei Mongol,
China. — 1. Report on field work in 1980 and preliminary results. Sci Sin, Ser B, 26(2):205~224

Hynn L J, Bemnor R L, 1987. Late Tertiary mammals from the Mongolia People’s Republic. Am Mus Novit,
(2872):1~16

Hynn L J, Wu W Y, Dawson W R, 1997. Dating vertebrate microfaunas in the late Neogene record of Northern
China. Paleogeogr, Paleoclimatol, Paleoecol, 133:227~242

Li CK (F##), Wu WY (BX#), Qu Z D (BB%H), 1984. Chinese Neogene: subdivision and correlation.
Vert PalAsiat (G #Hs %), 22(3):163~178 (in Chinese with English summary)

Qiu Z D, 1987. The Neogene mammalian fauna of Ertemte and Har Obo in Inner Mongolia (Nei Mongol). -6.
Hares and pikas-Lagomorpha: Leporidae and Ochotonidae. Senckenbergiana Lethaca, 67:385~ 399

Qiu Z D, Storch G, 2000. The early Pliocene micromammalian fauna of Bilike, Inner Mongolia, China
(Mammalia: Lipotyphla, Chiroptera, Rodentia, Lagomorpha). Senckenbergiana Lethaea, 80:173~229

Qiu Z X (&%), Qiu Z D (ER% %), 1990. Neogene local mammalian faunas: succession and ages. J Stratigr
(BEH¥HE), 14(4):241~260 (in Chinese with English summary)

Qu Z X, Wu W Y, Qiu Z D, 1999. Miocene mammal faunal sequence of China: paleozoogeography and
Eurasian relationships. In: Rossener G E, Heissig K eds. The Miocene land mamals of Europe. Miinchen:
Verlag Dr. Friedrich Pfeil. 443~455

Radulesco C, Samson P, 1967. Contributions a la connaissance du complexe faunique de Malusteni-Beresti
(Pleistocene inferieure), Roumanie I. Ord. Lagomorpha, Fm. Leporidae. Neu Jahl Geol Paleont, 9:544~ 563



66 OB M 3P ¥ W 39 %

Sen S, 1983. Rongeurs et Lagomorphes du gisement Pliocene de Pul-e Charkhi, Afghanistan. Bull Mus Hist
naturel, Se Ser, 1:33~74

Sen S, 1998. Pliocene vertebrate locality of Calta, Ankara, Turkey. 4. Rodentia and Lagomorpha. Geodiversit,
20(3):359~378

Storch G, 1987. The Neogene mammalian faunas of Ertemte and Harr Obo in Inner Mongolia (Nei Mongol),
China. -7. Muridae (Rodentia). Senkenbergiana Lethaea, 67(5 / 6):401~431

Sun D H, Shaw J, An Z S et al, 1998. Magnetostratigraphy and paleoclimatic interpretation of a continuous 7.2
Ma Late Cenozoic eolian sediments from the Chinese Loess Plateau. Geophysical research letters, 25(1):85~
88

Tedford R H, 1995. Neogene Mammalian biostratigraphy in China: past, present, and future. Vert PalAsiat (&%
HEZIY2ER), 33(4):272~289

Tedford R H, Aynn L L, Qiu Z X et al, 1991. Yushe Basin, China: paleomagnetically calibrated mammalian
biostratigraphic standard for the Late Neogene of Eastern Asia. J Vert Paleont, 11(4):519~526

Tong Y S (EK4E), Zheng S HH4), Qiu Z D (% M), 1995. Cenozoic mammal ages of China. Vert
PalAsiat (H¥4HEZIYH#R), 33(4):290~314 (in Chinese with English summary)

Wu W Y, 1991. The Neogene mammalian faunas of Ertemte and Harr Obo in Inner Mongolian (Nei Mongol),
China. -Hamster: Cricetinae (Rodentia). Senkenbergiana Lethaea, 71(3 / 4):257~ 305

Wu W Y (RIX#), Aynn L L, 1992. New murid rodents from the Late Cenozoic of Yushe Basin, Shanxi. Vert
PalAsiat (R HESI¥%HM), 30(1):17~38 (in Chinese with English summary)

Zhang Z Q (3KJKB¥), 1999. Pliocene micromammal fauna from Ningxian, Gansu Province. In: Wang Y Q, Deng
T eds. Proceedings of the Seventh Annual Meeting of the Chinese Society of Vertebrate Paleontology. Beijing:
China Ocean Press. 167~177 (in Chinese with English summary)

Zhang Z Q (¥JKEB¥), Zheng S H (PH4E), 2000. Late Miocene-Early Pliocene biostratigraphy of Loc. 93002
Section. Vert PalAsiat (¥ H#E3)¥)2%3]), 38(4):274~286 (in Chinese with English summary)

Zheng S H, 1994. Preliminary report on the late Miocene-Early Pleistocene micromammals collected from Lingtai
of Gansu, China in 1992 and 1993. Northern Hemisphere Geo-Bio Traverse, 2:44~ 56

Zheng S H (FBZ4E), 1997. Evolution of the Mesosiphneinae (Siphneidae, Rodentia) and environmental change.
Inn Tong Y S, Zhang Y Y, Wu W Y et al. eds. Evidence for Evolution-Essays in honor of Prof.
Chungchien Young on the Hundredth Anniversary of his Birth. Beijing: China Ocean Press. 137~ 150 (in
Chinese with English summary)

Zheng S HOGRB 4 ), Zhang Z Q (3K Jk B¥), 2000. Late Miocene-Early Pleistocene micromammals from
Wenwanggou of Lingtai, Gansu, China. Vert PalAsiat (¥ Hsh# %), 38(1):58~71 (in Chinese with
English summary) '



