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MR BRA R G, REEE I/ NEAL S A Rt WAL E A EE, RIS it
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2005 57 ~ 8 H , 53 S5 X YR T 5 4 M — 4k S S B R 3 T AT HB RSB R AL A R
£, MR ES TIFhEZ —,

TRVARE AL FERFER ZRALA 500 m, FEFEMHESR “3 ~/NEIL A s
T5/NE D - MR &3 —EElEs B ZREE" (BT BE%,199%) . BH 3 ML
A S AL FATAE R E AR ILIRE . MAT1R AT BEFEAR R U HEER AR 29 300 m [/N kil
AE H s (AR 2, 1987 s AHE AR 45,1988 ) HAEIRVARY T, B 0 P Hb 2 B4R R 25 N 29 800 m,
SR (FRIR4E,1987,1989 ; 25472 B{H5 44,1993 ) FNEE 38 , /K4 A &S 18,67 m JEF|
EEE 3 ANEAR N TEESFINAERS(1988) K% 1.2.4 2. FRERKESES
B350 ~4.32 m,4.32 ~6.13 m,8.91 ~10.81 m, /NEIZYTEHZ S LE 1,

1) HR BRF#RETE (5 :40472012) BB,
WS B #2006 - 03 - 13
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F1 NEEZENKALERBERR S
Table 1 Distribution of small mammals in the Xiaoshuigou section

JZ{¥ layer (Based on Du et al., 1988)

T8 7L 359 J& 7 mammalian genera and species

1 2 4
1. ? Sorex sp. X
2. Ochotona ? minor ( Bohlin, 1942) X
3. 0. ? erythrotis ( Biichner, 1890) X
4. Hypolagus schreuderi Teilhard, 1940 X
5. Nannocrcetus mongolicus Schaub, 1934 X X
6. Sinocricetus progressus Qiu & Storch, 2000 X X
7. Mimomys sp. X X
8. Mimomys sp. 1 X
9. Mimomys sp. 2 X

10. Arvicolidae gen. et sp. indet. X X
11. Mesosiphneus paratingi ( Teilhard, 1942)
12. Dipus fraudator (Schlosser, 1924 )

13. Micromys tedfordi Wu & Flyon, 1992
14. Apodemus cf. A. atavus Heller, 1936 X
15. Chardinomys nihowanicus (Zheng, 1981)

X X X X X

altitude N

N—
(m) 28 310° 95°
800 |- 26 75

slump bed

880

35—

870

860 |- fine sand silt clay silt silt clay 12
= (= = = i

tabular cross- trough cross-

cla sTave
Y g stratification  stratification
850~ mollusc root turf paleosol

840

Bl el gk v ER v F T B (184 7 345, 1996 Finit & LA 2)
Fig.1 Geological section of the Donggou near Qianjiashawa village in the Nihewan Basin (after Yang et al.,
1996, and the fosiliferous layers are marked)

T BES (1996) M2 R TR 1Y 53. 57 m JEEYTR A T B &I T (IR R I 896 m Hyit)
BT T RA MBI R TAEFE BN, 0 T S TREMNBER T RE AR
BEIEALEARAL, X EMNGIRAMMINE EF RS S A BEAa(E D),

AR E (B 1) A5 2.4.7.11,16 A1 19 J=2 (N T A L0 A EEIR K 2. 68 ~4. 78,
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5.78 ~7.86.14.13 ~15.13.18.63 ~19.13.28. 11 ~29. 35 §138. 07 ~41.45 m) & HEEL
500 .600.500.,1800,1000 F1 800 kg #47 T fifi it I K45 —#ECE B AT A/ NMEELEI Y16
. WREAEIEEREE XS PRh r 8 BT, BRI ETRE RS 2.4 BAHEST/b
KA S 1.2 B, TRENEE 7 B5 T3 T/ KIS 4 2.

TEEHIEEH#IT T 3 Rl G 4F (4 F RS, 1996;  E E15, 19965 Zhu et al.,
2001) (BHEAERMBEEHA -, BB E MWL a7it. 430X EE s a
BRI 4R, TSR R E R A Y B ER R S I ESE R X R,

2 A IR A

ZuP e, AT E R 6 Men R /A MEA S A 32 f, B ERE
RIFERL(2 J& 2 F) FIEERL(L JB 1 #) ,RIE BB BB (2 JB 5 /) Msedl (1 /8 1 #) Wk
HHAMRBRR (LR L) RAGRE3 M) RER6 & 8 F) B RAH (L8 3 ) WK
FH2 8 2 F) BEEEH(3 B 3 ) A3 B 3 6 . ENEREFRI MR ILE 2,

R2 NHEBWERIHEROSH
Table 2 Distribution of small mammals in the Donggou section

=1 | Based Y. t al., 1996
/NEFL BN 4 BA list of small mammals EﬁL4ayer( a;e on a;nlge a " ) )

. Paenelimnoecus cf. P. chinensis Jin & Kawamura, 1997
. Soricidae gen. et sp. indet.

. Talpidae gen. et sp. indet.

Ochotona cf. 0. lingtaica Erbajeva & Zheng, 2005

0. youngi Erbajeva & Zheng, 2005 X X x
0. magna Erbajeva & Zheng, 2005

. Ochotona aff. 0. intermedia Erbajeva, 1976
. Ochotonoides complicidens (Boule & Teilhard, 1928) X X X
9. Serricolagus cf. S. brachypus ( Young, 1927) X

10. Spermophilus sp. X
11. Nannocricetus mongolicus Schaub, 1934 X

12. Sinocricetus progressus Qiu & Storch, 2000 X

13. Cricetinae gen. et sp. indet. X

14. Mimomys sp. X

X X X X|N

O~ O\ D N =
X X

15. Arvicolidae gen. et sp. indet. X

16. Borsodia chinensis ( Kormos, 1934 ) x X

17. Borsodia sp. X

18. Cromeromys gansunicus ( Zheng, 1976) X X

19. Allophaiomys deucalion Kretzoi, 1969 X X

20. A. pliocaenicus Kormos, 1933 X
21. 7 Clethrionomys sp. x

22. Yangia tingi ( Young, 1927) X X
23. Y. trassaerti (Teilhard, 1942) X

24. Y. omegodon ( Teilhard & Young, 1931) X

25. Pseudomeriones sp. X

26. Meriones sp. X X
27. Dipus fraudator ( Schlosser, 1924) X X

28. Dipus sp. X

29. Allactaga sp. X

30. Micromys tedfordi Wu & Flyon, 1992 X X

31. Apodemus zhangwagouensis Wu & Flynn, 1992
32. Chardinomys nihowanicus (Zheng, 1981) X X
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ME2 ATE W, 2,11 f 16 RO MBI EE , R 3 MR RS 4.7 E
HXBD s BRRERARAES 2 Z; RAERMO ERES 11.16 M 19 JZ; FiaHI RFE7E
2R, MBS RPITESS 11,16 A119 2 B TR R0 Mm7ES 7.11.16 1 19
B RENGRM EREEPES2 R,

3 SRR R AR

TRAEIE F 6 M2 A a R 47 51 6 M RARIMEE S, FEXNG—130
WA & K RAUB TR

1) %2 B/NHFLZHYIE G . FRE (Paenelimnoecus ) BTEJRFIELL BN 3 B A M
FFLL Paenelimnoecus sp. B (B4R 42,1987 ), ENSE & B E BT Hit—&F EHit
(Storch, 1995) L K& N ZE 1t 55 B it (Qiu and Storch, 2000) & P. obtusus , 7E L &R U
B F i 2EER A (Jin and Kawamura, 1997)7 P. chinensis, TEERIZEEICEA 4
AP EZ A TR At — EErit (Reumer, 1992) o JRIMETRA B A/ NER SRR
PRA A —3, HaPAN B _E#ritt,

R E B (Ochotona lingtaica) S IMFEH N R & X EHHIE WLI1 ~7 2, H i ik
MAELH 3.4 ~2.6 Ma (¥RZ4 3K JEEE 2000,2001 ; Erbajeva and Zheng, 2005)

S i il & B ( Nannocricetus mongolicus ) By B & B F PN 58 oy B e Hop t—F _Bpithag —
E [ (Schlosser, 1924 ) , N5y LU 52 . &5 448 LB tH sh 4 B B A7 7E (Qiu and Storch,
2000;Z=585%,2003) , ZE HRN R G HIEARIEICTE N 4.4 Ma (ERZF4E SKIEHE,2001)

5 F E G B ( Sinocricetus progressus) K& BTt s M = Feds Rt sh R, B
A E S B BTt #) 8 MN14b ( Qiu and Storch, 2000) , J5 3 B f B 6 TR # , 7T REAH
4F MNISa (ZE385F,2003) . WRIBSHBEARL, OIS AHEETRESE
F/NAEFER IV AY) a2y 4.4 ~3.6 Ma (SRIREE BB 4, 2001 ; ERB4E 5K IR BE,
2001)

AN 5 A o — A, T3 A9 B ( Mimomys ) BB AR 24 IR A6 BOME B, B 1 2 Mimo-
mys orientalis Young, 1935”7 #RiB ( 5 {# 4, 1987 ; fH{E 46 %5, 1988 ; FB 4 4 X {% 4, 1991 ; 8
fR455,2004) . BORMIR A, RFEEIRAMZAAR, ATRERN—H R, R\ ER
NV B, AR KR AR 2 T BRI B Villanyian A (2% MN16) B M. minor (Fejfar,
1961) WIFIATES S T HER K ER,

FNYR TRV EoAth s 25—, TR VA B9 Arvicolidae gen. et sp. indet. , RPE2 #1018 7 “ Germa-
nomys” BIRTEL(ZRIR 2, 1987 AL IE M6 55,1988 ; ZE{R £ 55,2004 ) ATRER—HT B BT,

B D BRUB ( Pseudomeriones) TE R & B H W B G TH R TE#) 3.0 Ma 25 (FRAAH KK
FE£,2001),

T =Rt Bk B ( Dipus fraudator ) Bx 5 H BN F & B B4 8F ( Schlosser, 1924) , B ic &,
THMEKEWFHE T2 1.8 Ma #iZ o (KP4, 1976 KRB 4 (5K IRFE,2001) , 7Ef
K2R HIT SRR BB B BRI 74 4H RN B SR Tt BV BR 28 (Flynn et al., 1997) , EHIB 4
FxiE B Sminthoides PR, Dipus ( 2553 | BERE5 54 ,2005) .
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B S R ( Micromys tedfordi) TEMIL A B RHICR Jy 4.6 ~3.4 Ma (R3CH Flynn,
1992 ;Flynn et al., 1997) 7R GHIE K 4.3 ~3.2 Ma (¥F4B4 T IRBE,2001)

SKCEE Y L Apodemus shanguwagouensis) FLH T Wikt 2540 69 LY 4L, 3o M
4 3.6 ~3.4 Ma (Flynn et al., 1997),

RS H #t R ( Chardinomys nihowanicus ) 9 # 81 7= b 7 J8 171 V5 K B V5 (#B 44 42,
1981) , MY Toe B 3| | (5R0R 25,2004 ) 1926 12 ESEPERRIRER . TEMitt A3 T
MIBRNYALE (29 3.5 Ma) 255 D2 MG AR 2 (Flynn et al., 1997) ,7ER SHIE N /345 T 4.8 ~
3.0 Ma BFER (4 7,2003),

SURRE 2 B/ANEIL SRR M A AR iR B A B RE AR Sh A RE , LA AR
BE TRRUDEN/KELA 5% 1 BRJLMAZIY . BN E -8, ZPH
S5RGBT sh R & R BB SRR BURIAH BLAT , G0 Kowalskia | Trischizolagus %,
B Mimomys sp. BEt M. bilikeensis 325 , Bl & W B AR R B LY 461 55 30 49 B A BT 440
Mo TEBCRTEE AN Tt 2 RNIGHE R §RIEEE V AW (3.6 ~2.6 Ma) By
B, Al ATRETE 3.2 Ma &£,

2) E4 2/PpEF B BB Micromys tedfordi #1 Chardinomys nihowanicus, fR3E_Eid 5
e, ELEHAURE b Bk 2R 2 B4 & RITE G , 58RI/ IK I A S EE 2 B/ FL B
R IER

3) 7 R/INEAS YA G BB (Ochotonoides complicidens ) 72 6 7] 15 72 1 K
BT KEEEES 12 2 (Erbajeva and Zheng, 2005 ) #1 55 & 4 i& fik (Cai and Li, 2004 ),
EREHREEF T V HSE VI AWK 3.4 ~ 1.8 Ma BB (AR 4 5K JERE , 2001 ; Erbajeva
and Zheng, 2005 ) , TEMIFLHITE A BRI H BB AR ZH (29 3. 4 Ma LUS) (Flynn et al., 1997),
H BRI R FERR P ¥ F AR , T Hb R 4E >4 0. 684 ~0.710 Ma (Ding et al., 2002)

BORR M BB (Borsodia ) 1 T2 72 K W K fili £ 2 73 47 T Villannnyian # ( Kowalski,
2001), 7EHRE,BH#HPH) B chinensis R RFR T8 XA IR RIS EE, A6 24 T B P i) Biharian H§
(KPR 21538 ,1986) , —FPELIRIAHY Borsodia TER G HIHAFF T 3.4 ~2.6 Ma B Br (¥F
B4 KIERE,2001) . {5 7 FERY Borsodia B RIATE R, B 5 R & 8| H IR —EL,

BK A% KBS B ( Yangia omegodon ) Fx B UAE R & &I TH, M EHidt (3.5 ~3.2
Ma) (KPER4E 5K IRFE, 2001 )  HBAY = BN VE P IHIFRIEF RE L Tt AW
(Teilhard de Chardin and Young, 1931) ,7Ei&)I| B + FIE H M AE WS3 #i 2 (XA 4%,
1985) B 1 - & L P FIH S29 ~ 32 (Fhkf. X AR A ,2002) , HAERITHE N 2.55 ~
2.21 Ma (Ding et al., 2002),

Ph=RtBk S ( Dipus fraudator) B4 AR BRANATIA

M B3R 4 FANEZL S Y 3 R, ZE S YA & R RORBOY BT R B E B
BT EL, AR 2 TR YN A9 Villanyian B AW , (B Borsodia sp. {WLF 2 BEHAL B L 3BT
i, A6 2 TRRYH Villanyian BH, EREVE/INKIELA S5 4 BRAA T LUE R ZE R4
Foo BIHAFEMEEIFE, 4N Mesosiphneus paratingi MBLH H K) Mimomys , Fo it AR L 4 #
Me _EHritt,

4) 211 B/NEELSA G 1 R RS ( Ochotona youngi ) TE K FIH B HA — MK
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SRR SR, NEE 4 ~ 23 BIFE oA, BUNTRTRENE A 89 T e ek A B—S mad + BR—#H 7
BRI RI AR BOsk + B, HAEMAEITT N 2.4 ~0.7 Ma (F{R 2% ,2004; Erbajeva
and Zheng, 2005) ,

B 510 5 % ( Ochotonoides complicidens ) BB 3 A QHRETIR o

FRAE I IR R M B ( Borsodia chinensis ) J& 8 10 45 #h, X i B & LAY Wk U5 31 49) Z — ( Teil-
hard de Chardin and Piveteau, 1930) , EH A= 2 T F TEENM ., £ KFEHE T,
R ITELY 2.6 Ma LUIAT, B IS 6 B, f611 1.8 Ma /45 (Cai and Li, 2004),7E
LR AhIT2y 0 1.8 Ma 724 (Cai and Li, 2004 ) ,{B BBt bk A MBI 5E 4 1. 66 Ma
(Zhu et al., 2004) , TiZFP A F B 10 SR AE /MK BRagt bk, Hody HURE I 425 1. 36 Ma (Zhu et
al., 2001) . 7EAHLEHICRAE R EHHAEIRA T #(Flynn et al., 1997),

HR T & /K B Cromeromys gansunicus) i #8 BV = #h 78 H 75 7K 4 1 F 3 + o (K8
B4 ,1976) , HETRBlIT 1.8 Ma 275 (KR4 TRIRHE,2001) . ZEH WA % Tl 3h
BEAT T HIREIAE 9 2.2 Ma 225 (Bf 54645 ,2004) , ZE R G HIE KATE3. 6 ~3.2 Ma (£B4H
4 FKIEEE,2000,2001) , AL A SR B T AR ZH (Flynn et al., 1997) . F MZF K E
FERTARBUAE 3.6 ~ 1.8 Ma BFER,

Rk Pl 57 2% B ( Allophaiomys deucalion ) J& Rk M &% B B9 F3 5 TTAR RO BF S, H AP A Villa-
nyian BfEH — Biharian FHA , F HAU = B &) ZF F| B9 Villany - 5 #1 55 ( Kowalski, 2001) , 7F
FE, BB Allophaiomys cf. A. deucalion BIEF IR UE, fH1HEHL N 1.8 Ma
Ze 4 (Zheng and Li, 1990) , 7 S Ak 4 1. 66 Ma (Zhu et al., 2004) ,ZER G E AN
1.8 Ma 5 (KRZR4E 3K JREE, 2000,2001 ) , FER Z W38 & 2 5 Tizdar Hb & 59y HoBE M 4F
92.25~1.96 Ma ( Pevzner et al., 1998) ,

U BRA R R ( Yangia trassaerti) B—FET i FREA RRL( Y. ringi ) R 46 A9 [M14% BY iy
SR, FLHLAI =1 g4t R _E R, B PTRE B A AL 1L 7 ( Teilhard de Chardin, 1942) B FH &
it A IR 2 (Flynn et al., 1997),

Wehh , v BB (Meriones ) F 11k Bk BB (Allactaga ) 72 KA1 &I TH b 43 71 i RAESR O ~
18 EMEE 15 ~18 F, B T REHiHagEHA,

ERXEE, ZIYA TSR RS EWIR S L REBE R H R 72 & R BB R
TR P AEBUR R RS S SRV S RE(Cai and Li, 2004) AH[R] , {B7% KAz IREFRLEL T X
R RIRG , EMRIEMR G R EH AN 2.4 Ma, F 5 b B T8 3 ) 8 0 AR
B AR sE M s R4,

5) % 16 Z/NEHFLEHYIRE ) IR R AR ( Ochotona youngi ) B A A 40 ik o B AR 58
(0. magna) R AL KFIEFIE IS 15 ZIRHER, o 8] AR ( Ochotona aff. 0. inter-
media) R B MES 13 JZ (Erbajeva and Zheng, 2005) ,

SR 22 8 % (Serricolagus brachypus ) Y HLHY 7= 3 2 B O JE 18 #i5 ( Young, 1927), &
BEHATREXERHIE WIS B, BB E AR 3.1 Ma (FRE 4 TKIEHE, 2000,
2001) , Hft e tHAYH UL 4 0 2. 55 ~2.20 Ma (EBf 5 #E55,2004 ) , H &7k & 8 (KR4
421976 ) FLL P8 & 4 5 &K 2 ( Teilhard de Chardin and Young, 1931) A48 + , B 1z Ff
AR B B it — R SR i (SRR, 1999) 6
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shi &t o B R A2 3% R R #h B ( Borsodia chinensis) H 7 7% & /R B ( Cromeromys gansu-
nicus ) FEK M 5 %% B (Allophaiomys deucalion) BB 50 5 ANRTIA o

BT RS B (Yangia tingi) B BB 7= Ml 2 17 1 18 W ( Young, 1927) . TEMtL4 M i
MAEM IR T AR (Flynn et al., 1997) , 7E R B 47 S8 T o LR AL BUE R ME B4, 4
1.9 Ma ({E5RF BEFEIN,1996) , TE KX g 1 & [ ILAESE 6 ~ 18 J=, {4114 1.8 ~0.7 Ma
(BR2%,2004) , IEHAK B S0 AT R R B iE %, 294 0. 684 ~0.710 Ma 2 [&] ( Ding
et al., 2002),

M BRG] LUE W Z YA & M SRR 11 R i a3E # A0, et
AR EH RS, 7 2 Ma 24,

6) %5 19 EHWA S iZH e, 5 R (Spermophilus ) TE R B EIE H HIRLTHE 9 ~
18 E ,f5iT4EM 1.8 ~0.78 Ma (Z{F42455,2004)

#5525 8. (Allophaiomys pliocaenicus ) R LRI =1 2 B T JE IV #Y Betfia — 11 3 23, 2 BK
M Biharian 53 ¢ 42 2116 7, 55 ) ( Kowalski, 2001), ZEHE, FE oM THHE L ER
(Zheng and Li, 1990) &+ - HIERFFNIH L15 B, AR 1.263 ~1.240 Ma ( Ding et
al., 2002) , ZERFEVARIE A TH6 ~ 18 E(HFEH A deucalion) ,fhit+1.8 ~0.78 Ma
(BER255,2004) ,

RIE/NEZLSWAE SRR R =1 3EE 5/ K8 3 MRS & &4
o H -2, TR R R e BT AE 2T BRINAY Villanyian B8R 5 = sh W REEL
YA R BT A B R A, A 2 TR Villanyian BEEA, ZEBHEMEMKLR, B
TR LN TE 10 F0 11 ZZ (6, BRI 18. 63 m Ak, B Mk AbE —BA B KR M TE (5 F
BE45,1996)

4 YRS

AR R A5 B R R = 121 m B REERH (REENSE,1996) ; —
290 m JERFEH|E (Zhu et al., 2001) ; =R T#E 53. 57 m BB T HIE (1 7 BE%,1996) .
RIPE AR EAME BB L RAEE M ERNHERARR, MEA T BT
BREREIE B ER A S EAAEAEYE , BE N F5E R SIRENEA YA S
T SR A — B Ol MR AR, 3 it/ SE B it (8% Gauss/Matuyama ) 57 R 17 7E 1) 1
#9 17 2 Hh e, T ¥ B/ N L S I W I B 726 11 ~ 10 J2 2 (8] 5 3% iy sl 4F , Olduvai IE
Btk MR8 _E SR 24 #0125 R (6], T/ NE LS IT, AT RE R [6) N A3l AnfATfg R
MR FENSEYHRFRHXMT E, AR ETRENHRERATLLE,

5 TFLEhY S EEE AL

MR FL Sh R R BT LI 2R RV H A B B E SRR LEE S 24 213
Fshr s, BRAE BN H BE AT A AT TR A ARMRETE A SN, HoR 11 M Al o I8
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BIFREET R4 e hERERE 11 BEREAEY R =R R Rk Bk R R
THRTEMERIA;SE 16 EREMIESEM, LEAEXZT ;5 19 EEE R, ED
BTE,

B I R P B SR S, BV [E]— 32 R B AE X TR 4 B9 U o 1] A i 25 B T T i AR
B, AT TR R IR MR AL . TETRA I _E 3R B 09 JB e R 3R IUAE . R IR #Y Borso-
dia sp. MBS B. chinensis ¥ ; VB AR Cromeromys gansunicus [8] F1W4 ToAR Y Al-
lophaiomys F&46t ; FA1A 8 1R B Mesosiphneus [8) F1i&5 JGAR B9 Yangia ¥ ; Dipus fraudator [6)
Dipus sp. H)¥ett .

Borsodia sp. H THAWRME . ml BAERA. M BRFEGMBEMHA LK B
chinensis JfiE , EAZ BRI A LTRSS 7 126 11 BZ(E, XIEA — B SRA —IK
B,

W VaEE 5 2.4.7 R ETC Cromeromys gansunicus A &I, BEH N R 6 X EEK
EFit I E BT, ZEE L, Allophaiomys 5 B 9 3 + R AR (R 4 TR IR BE,
2000,2001) ., LAMHERE ,{REFIE L, Cromeromys 0] Allophaiomys BO¥E et K A 7558 7
1 EZE,

a5 _E SRR A LM AL B AR BB R B S HEE 7 BB KRB H 8
I E/NK B S E 4 BEF &R0 Mesosiphneus paratingi (32 R 4,
1987) , 1 Yangia trassaerti §{IN KT Mesosiphneus—Yangia 1L £ T EHBRBE M A& TR
17 ISRD BR(RR4HE,1997) . EANZ ERYFEt 2 758 7 55 11 BZIA,

Dipus fraudator 734 155 2.7 J& , M H 5 # 5 Dipus sp. BB 11 B, BEN1Z A
BRI AAETESR T M5 11 E2ZHE,

SERE,HTME 1 BZER - REOEYDMEREF, X —-FHEHEHEXT
[ R B R AR FE A R B M R i R RRFE MM RENABETI R (A EEER
B MBS TR (EEFEAR) BRVENESBERATETAMEEYWEEMHS
WILE S, X—FRARART S (2.6 Ma 24 ) A BACIR /K 55 1 B L 5 s JR
RIBHF AZZXIN9R FIRE DAUE T RLL T 8RN A9 pk A W LRI B[] (R AR AE 45
1998) —%,

i ANAKFAELARLELFTERF P AR KFERALHLEHHFAEE —AR S I
2005 4B 51 KA K, £ LR FRB M E
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THE PLIO-PLEISTOCENE SMLL MAMMALS FROM DONGGOU
SECTION OF NIHEWAN BASIN, HEBEI, CHINA

ZHENG Shao-Hua' CAI Bao-Quan’ LI Qiang'

(1 Institue of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044 )
(2 Department of History, Xiamen University Xiamen 361005 )

Key words Nihewan basin, Plio — Pleistocene, small mammals, environment
Summary

Both the Pliocene Laowogou section and the Pleistocene Danangou section in the Nihewan
Basin have recently been restudied by Zhang et al. in 2003 and Cai et al. in 2004. However,
small mammals collected near the Plio-Pleistocene boundary in these two sections are rare. To
make up this deficiency, the Donggou section, about 500 m northeast of the Qianjiashawa vil-
lage, described by Yang et al. in 1996 (Fig. 1) was selected in 2005 for looking for fossils.
By the water-screening method, many small mammals were collected from the layers 2, 4, 7,
11, 16 and 19 respectively. The distributions of small mammalian species in this section are
shown in Table 2. The species from the three lower layers can be supplemental from each other
with the three layers of the Xiaoshuigou section, about 800 m south of the Donggou section, de-
scribed by Du et al. in 1988 (Table 1) stratigraphically and biologically.

The mammals from layer 2 of the Dongou section and layer 1 of the Xiaoshuigou section
near the Qianjiashawa village are comparable with that of Bilike of Nei Mongol ( Inner Mongo-
lia) in age because the presence of Paenelimnoecus, Nannocricetus mongolicus, Sinocricetus pro-
gressus , Pseudomeriones and Dipus fraudator, but distinctly later due to much more advanced
Mimomys sp. (to M. bilikeensis) and Chardinomys nihowanicus (to C. yusheensis). In addi-
tion, Ochotona lingtaica was only recorded in the Wenwaggou section of Lingtai, Gansu and has
a paleomagnetic age of about 3.4 ~2.6 Ma (Zheng and Zhang, 2001 ; Erbajeva and Zheng,
2005) ; Micromys tedfordi was recorded from the Gaozhuang to Mazegou formations of about 4. 6
~3.4 Ma in Yushe basin (Flynn et al., 1997) and from the Wenwanggou section about 5.3 ~
3.2 Ma (Zheng and Zhang, 2001). In a word, this mammal complex should be considered as
the late Pliocene ( equivalent to European early Villanyian or MN16) in age.

The mammals from layer 4 of the Donggou section and layer 2 of the Xiaoshuigou section
are the same in composition, and are slightly later than those from layer 2 of Donggou section in
age for its higher stratigraphic position.

The mammals from layer 7 of the Donggou section and layer 4 of the Xiaoshuigou section
indicate an age of the latest Pliocene. The earliest record of Ochotonoides complicidens is about
3.4 Ma in the Wenwanggou section and the latest about 0.7 Ma in the Chenjiawo section, Lan-
tian, Shaanxi (Ding et al., 2002) ; the primitive species of Borsodia existed about 3.4 ~2.6
Ma in the Wenwanggou section ( Zheng and Zhang, 2001); Yangia omegodon existed in the
Wenwanggou section about 3.5 ~3.2 Ma, but in the Luochuan section 2.5 ~2.2 Ma (Sun and
Liu, 2002; Ding et al., 2002) ; Mesosiphneus paratingi in Yushe basin about 3.4 ~3.0 Ma
(Flynn et al., 1997).

The mammals from layer 11 of the Donggou section is comparable with that from Majuangou
(Cai and Li, 2004) in having Ochotona youngi, Ochotonoides complicidens, Allactaga, Cro-
meromys gansunicus, Allophaiomys deucalion, Borsodia chinensis and so on, but slightly earlier
in having Yangia trassaerti rather than Y. tingi. The age of this fauna is considered to be the
Early Pleistocene and equal to late Villanyian of Europe.

The mammals from layer 16 is rather closed to that from layer 11 in age for existence of
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Ochotona youngt, Borsodia chinensis, Cromeromys gansunicus and Allophaiomys deucalion, but
slightly younger for appearance of Yangla tingi as well as Serricolagus brachypus which has a
geological age from late Pliocene to early Pleistocene.

Allophaiomys pliocaenicus indicates the mammals from layer 19 might have a later age.

Judging from small mammals, the lower part of the Donggou section, about 40 m thick-
ness, represents a period from late Pliocene to early Pleistocene. The mammals from layers 2, 4
and 7 are of the late Pliocene, while those from the other three layers the early Pleistocene.
Their boundary should be placed between layers 10 and 11 where is an erosional surface and
also a boundary between circle B and C of the lacustrine deposits ( Yang et al., 1996).

Such a result makes the mammals from layer 7 of the Donggou section or from layer 4 of the
Xiaoshuigou section of a typical latest Pliocene representative in the Nihewan basin and even in
the North China because of Hypolagus schreuderi, especially Mesosiphneus paratings.

Paleomagnetic studies shows that the upper boundary of the Gauss chron is in the middle of
layer 17 ( Yang et al., 1996}, but the boundary between the Pliocene/Pleistocene ( or Gauss/
Matuyama) seems to be at the top of the layer 10 based on the small mammals.

With the exception of Apodemus zhangwagouensis and Chardinomys nihowanicus in layers 2
and 4 which indicate a landscape with woodland or shrub, almost all the other small mammals
indicate an environment of grasslands or arid grasslands of the temperate zone at that time.
Turnover events for some genera or species, such as Cromeromys and Mesosiphneus with rooted
molars replaced by Allophaiomys and Yangia with rootless molars respectively, took place
around 2.6 Ma, which reflects the climatic change from warm and moist to dry and cold condi-
tions. This is agreement with events such as the Red Clay replaced by Wucheng loess, the ap-
pearance of the arctic ice sheet, rapid lift of the Qinghai-Xizang Plateau, and the strength of the
winter monsoon, all taking place at that time ( Liu et al., 1998).
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