39% H3M HHESY F MR pp.215~228

20014 7 A VERTEBRATA PALASIATICA figs.1~4

HRXREmPHtt —REREEME
MaREEXY

ML KR

(PEREREHRSIY S AKRRE LR 100044)

HE HBERREBRWHE 3MHEEEYENMEEFEES R — PR n £ E
i, #4586 MEYHBEHR. T+ I 5 E M 8 T~V 5L i; VIS iR,
BN TR s BEER IR E PEEE,

XA HMRE, EPHtt—RERE, Ay 2

hHEDHES P5346

HRRAEGEXKAMWK E 1964 EFERAWMIAIIYWALALR, FERER T EEDYE L
ABHARFTEIIEEAG =M BRE S X HTEEMEE. B—E(1971~1972
EVYTHENMEEREIENT ZMIT " MZLRPZ A AHHEBE “ERTH”
B ESEFTHE, AT SMAL AT (BT %, 1979) 5 88 Z B Bt (1992~ 1993 4F) B
SRR “BREA WM EN Lt (BT, 1993), K 1993 £ X FE
% 93001 F/NAEW 72074 (4) b /N B AR ST ER, BERIKE L ZTHHS B
LI met M e g Htt— R EH i (Zheng, 1994); % = Hr B (1998~ 1999 4E) B 41 %
£ EE L F 3} 93001, 93002 M 72074 (4) Ko S B EZE B RvE /NI WG, K5 RIEN
ZH X R R R R i — R E R R B %, 2000; Tk IKBEE, 20005 K IR BEEE,
2001). FERERAshY LG 8 BRI 93001 F1 93002 Hb & 5 T & T 3 HAH R
Y B4R A T BB 0 AR A B9 B P Turolian 38, P9 3 A5 7T BE 5k 2k 4% 28 3 % 35 5K % Turolian
B (IR BESE, 2000) , T 72074 (4) b S5 PR A T AR 98 3 15 309 BR 86 Turolian 3 B0 AR (T JK B¢
%,2001).

AR E O HR 2. A YRS 5% 93001, 93002 F 72074 (4) H & 3 MR H
A YL B R R s it X B & B/ P 3h 4k A 45 B4 AR W 4T HE B 5 o Ho 48
A6 B & 3R 9137 A% B 58 i BR 8 3h 4 BE A4 eF 4R

=AH BT R B K B mE B3 W Ak A K R I A it 2 B0 T A0 B R E B Sem AR
®.

1) BREL/EMBEREZRANIE (55:G2000077707) . BX A RF 2 XS (415 49772090) R hEM S8
EYESEHALEN AR ZR/RELSTE (H-5.97030) FH).
WeHR B 3. 2000-12-28
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1 T 3 E 5

BRI X CER 93001 B AFHERK, BAMWKE ERE. 1993 FRL2ZHF
I TREB ) 38 4> # 1 3 R (Zheng, 1994) , HE K EHR EH R IIA, Bk 1998 £ R 7E L
15m B Eh RELE, A ETHREEBES CBA4E%,2000). 1999 FHE K
THHEN T/ XELEELHERYEMT WL7 + ~WLL+, TEHBHABEE M T
WL24~ WL27, AT 93001 b S HEM T E LRSS MEYHBESR: TH 5 WL27~
WL17. 11 %5 5 WL16; I # % WL15~WL14; IV # 8 WL13~WL7; V #5 WL6~WLI +
@ 1).

XEW 93002 A ERE, RIBR NTELE N 4 MEYHER. [H K CLO~
CL7: 1 #% CL6; I # CL5S~CLA; IV #28 CL3~CL1. HH IHM IHENEELETE
1 93001 Ho & | AR XS HG, T4 AE 29 F 93001 Hb & FI T A WL1S, IV A 3T 93001 3
B WL14 T 38 (kIR B4, 2000). N#HADHFAR. REXT -IMEKHPNRMNE—
AR B BT [R] BT

N 72074 (4) Hi S BT B R 11 BA 4 NEYES, B 1H R L1~ L8 TN
L7~L6; Il ## L5~L3; IV #% L2~ L1 GKkJk#%,2001). BT % S BER 93001 #R
193002 Hb S RIE, HAHEREKR, TEHEHEHT . KW 3 MUSKMEHEER
EFTLATERBEZ L, BUTHEANFENER: NHEREESR, 72074 S EHE ST
93001 b 5 I @ K T FMEHL.

WA ik G 2R F 85 % FB, Cromeromys gansunicus M Pseudomeriones
complicidens TE 93001 # & B B Bt B4 B4 WL11 M WL12, T Cricetinus mesolophidus
# Huaxiamys downsi 188 1 304> 5176 WL10 #1 WL11. BB AR & ERFARE
L2~L1 7 5 93001 H# &89 WL12 A xf th. XA 72074 (4) #5809 IV # AT 5 93001 HE R IV
T H RO .

M Cricetinus mesolophidus 85 HBLEE 93002 b 58 CL2-2, Huaxiamys primitivus &
Allorattus engesseri B 5 i BLZE 93001 # S A WLI4 B, BE MR HAKN X KL FHKE
72074 (4) H S # T LS B, Bt L5~ L4 RiAH 2T 93001 3 5 #9 WL14 5 93002 3 = B9
CL3~CLI.

M Huaxiamys primitivus B Chardinomys yusheensis B3 BL7E 93001 H1 X #J WL15
#193002 Hu & 19 CLA, Chardinomys n. sp. BB HIZE CL3 B, F X B K BB LRI
L7~L6 Bt % F WL15 8 CL5~ CILA.

T 1L9~L8 B BB H I Trischizolagus cf. T. dumitrescuae. Nannocricetus
mongolicus. Micromys tedfordi. Chardinomys n. sp. X Allorattus engesseri TE3L E ¥ WL16
N CL6 2 F i R4 4 5 T 4 31, B8 ik o] DA & 138 40 F WL16 #1 WL17 Z Al 3 CL6 M
CL7 ZJa, XA M Occitanomys n. sp. R B L11 M LA EH.

B _EAHE, BT UK E R HLE 93001, 93002 A1 72074 (4) bR 3 ANHE #4736 (LE
1), HEA R %M XK — M3 sE e 2 & (E 2).
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Fig.2 Comparison and synthetic zonation of the three sections in the Leijiahe area, Lingtai, Gansu
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2 NEISYEYHER

BEL B RHE ST, A/ NG RPERERRNOA, B R 5 —
RSH 6 MEYHBER (RE2). SEYBEHSHERMVN MM EARINT . IHNNT
3C E ¥ 93001 b 55 B WL27~ WL17 2. 72074 (4) #b s 89 L11~ L10 BA 2 93002 #b 5 ©
CL9~ CL7; I # x4 B F/NA ¥ 72074 (4) Hb 5 FI T B L9~ L8; I 7 X 2 T 72074 (4) H# R
BT A L7~ L6, X E 4 93001 #b & B WL15 BA K& 93002 #b 55 89 CL5~ CL4; IV 3t 2 F
72074 (4) #b S HHE A LS~ L3, CEM 93001 #u K8 WL14 BA K 93002 #1588 CL3~CLI;
Vv # xR TF SCE ¥ 93001 H & 89 WL12~ WL7 B VI 5t B2 F 3C F 5 93001 i 5 84
WL6~WLI + 2.

BEERMHBXOEHHENE AR L ELE(NINMITEZE EREEHFHNHRER.
A S E R X — WA GE R, K Berggren et al. (1995) M, 542 M/E2 34
AR ERDHFET RHHBIT.

BEETER BERTHEX 3 M SHEALABRNHTERTEHBEAN L
A H B 1)U HES (B 3).

3 BhYrREXSH

REBRBRPHFH—PREHFHEZ S EHEFEE (4 78m) M 24 T K 4t 25 48 Bz i
Bt 2 %) T B BE (44 800m) (Tedford et al., 1991) 8945 1/10, EAr & /NE R s W4L A FhAK
MP BT LM (Fynn et al., 1997) £ &, B E KSR B HHENH. X5 KL%
SIS BEZ M AT 0 IR T — NI TR Z &4, FREMNRB T —
AMEHE LA E (8 4).

3.1 BMHIAARMHRIMES

B ZMETE~HASI YN OREENBRZ —, HBTFHERE, NEZHRY
oo 3 A, BIRIAL LIL I, BRAERES/DNEASIWAA MEERA, FER—&
FEH RN A+ 43 %W castorids. thizomyids 1 siphneids (Teilhard, 1942). T E44E
MRRERTELERR HEEXN/PHEADYLOERZ TS HE ZH HK (Fynn et
al., 1997), li FH A EEE X, FUREI WL (Tedford et al., 1991), H R EZBIR
#l, Bt —RBEPRMEIMHEXREALHE., KEMEMRGH@E, 7TURIAAF
ZILF &K, W0 Cricetinus mesolophidus I KRB 5346 T 4.7~ 3.4Ma ¥ 8], Micromys tedfordi
WERATF 53~33Ma Z R BA o, EREBMRE. SRBMBRLNHFTRLE, B HHE
/NTEELBI Y BT R R M B 3h P st B X R B AR K A A L
3.1 BedRwEASEESYMAS

X—BH R B SIHSERRWHE L ERTE 72074 (4) # 5 1 L9~ LS, K
A W B B & Ochotona lagrelli, Pseudomeriones abbreviatus, Prosiphneus murinus,
Karnimata hipparionum, Chardinomys n. sp.%, (BRI K ZRRABIRIEM Occitanomys n.
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wL @0, 1988) | gieral | 1993, Cai, 1987)
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v 5 .
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L (Flymetal, 1997)
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L7 |- Ertemte, Mongolia
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Fig4 Correlation of major small mammal localities of North China and the
Leijiahe synthetic profile

sp. & Huaxiamys. n. sp.%, B H FWRE 93001 3t S # WL27~WL17 X 93002 #1 &
# CL9~CL7 sh A A T iR D 2 B LR

3.1.2 BEALWEEWE + BUWRER)SIYAS
WA, X— s A A W eT B KB 4.8~ 3.6Ma, Hl M4 T F K T 93001 Hb s 1



3IH MBEE. HRRERFHE—LEHEEYIE N BB N 221

WL15~ WL14. 93002 3 g 9 CLS~ CL1 K& 72074 (4) b 58 L7~1L3, FHILH H/ g3
B4k G F B H . Ochotona lagrelli, Sminthoides, Cricetinus mesolophidus, Allocricetus,
Chardina truncatus, Chardinomys yusheensis, Apodemus qiui,» Micromys tedfordi &
Huaxiamys downsi. X ¥} B, & % T Chardina truncatus \ C. sinensis. Huaxiamys
primitivus \ Huaxiamys n. sp. AR Chardinomys yusheensis \ Chardinomys n. sp.7 4t
R EYEH.
3.1.3 WUBAANHYAEE

Wit X — S AH S KB 3.6~ 2.6Ma B [H], M 4 T 5/ K 93001 #b 53 1
WLI13~WL7 % 72074 (4) 3 )8 L2~ L1. Pt H i/ MBI : Ochotona lagrelli,
Ochotonoides complicidens, Sminthoides, Cricetinus mesolophidus, Allocricetus bursae, A.
ehiki,  Cricetulus, Mesosiphneus paratingi(#] X5 T M.  intermedius), Cromeromys,
Chardinomys louisi . Micromys tedfordi %. XHEICF T —EENLBRHOBEH A,
0 Ochotonoides, Eospalax, Yangia, Allosiphneus, Allocricetus, Cricetulus, Bahomys,
Cromeromys, Borsodia, Hyperacrius %, R thiB R 7T - R BN RELEX, Kb - RE
B %R 2R R ENE 8 E B R38R 6 R 8 & o 518 59 R BT RS,
3.1.4 BRAzmYAS

FERMHEP, BERIABRHAN R R W Yangia tingi, Y. epitingi, Chardinomys
nihewanicus %, {8 Cromeromys gansunicus B Borsodia chinensis M1 H # &K & WY #
(B4, 1976) HH X; Yangia tingi, Borsodia chinensis X Chardinomys nihewanicus W 5
F T YW (Teilhard and Piveteau, 1930). K ¥ 78001 1 X GRA 4, 1981) K sh YA
A S, BENITRTABTE 93001 i S WL4 + ~WL1 + EHAREEZ ARMH K. @
3ANshY Bt MIADH B IR A S Y H-S 5 93001 3 S B LB AL KRR H.

32 —EEDE

R E Y EER R b Schlosser (1924) Bric ik, HaH A8 A A1 6y ZF Fil Polgardi 3h# #F
(8 YT RRM 89 MN13) £, Storch (1987) MR $EH & RAL sh ¥ i #4LK F, N K et R
7~ 5Ma 8], E K4 % (1995) W % H B T % 4 35 8% 39 % 8% Turolian $i. Qiu and Qiu
(1995) X KB T R FMALH Z H. Flynn % (1997) # Qiu % (1999) Wik Y 2 B i
Fit (8 MN13).

BERMHES, SOMa ZA WY RE - F R DY AW RSBE, M Ochotona
lagrelli, Eutamias, Sicista, Lophocricetus, Paralactaga anderssoni, Sminthoides, Sinocricetus
zdanskyi, Nannocricetus mongolicus, Kowalskia similis, K. neimengensis, Pseudomeriones
abbreviatus, Prosiphneus, Karnimata hipparionum, Micromys chalceus B Apodemus

orientalis B, A _ S EAFHYBHESTRKWH O FAHEMVERN R T LHHIETHARK
st R B (e LTk JKBESE, 2000) .

3.3 HEDE

EE B 52 sh A BE R BB 4503 1986 SE RILFH MB A (BER45 4, 1988). H shiy#e a9 mh4L 8N
AR L FHPHH (E A4S, 1995; Qiu and Qiu, 1995;Qiu et al., 1999; Qiu and Storch,



222 WO M o3 oW ¥ M 39 %

2000).

Mt f B &, Chardinomys n. sp. (M1 & 3 M), 8] C.yusheensis(M1 B 4 I
R) M58 & A 93002 H 5B CL3, i Chardinomys “bilikeensis” (M1 & 3~4 1R ) 8]
R —-NREM EFATX—-FRe i GRS, 2000); NtEWIALHYF,
72074 (4) . H W LS 5 B 58 3 H B B L, W Erinaceus, Trischizolagus, Prospermophilus
orientalis, Atlantoxerus, Aratomys bilikeensis, Pliosiphneus lyratus  Paralactaga,
Pseudomeriones abbreviatus, Huaxiamys, Chardinomys yusheensis, Allorattus engesseri %

(G IEBEZE, 2001) , HH, Aratomys bilikeensis B ERFWN, BAER M X REZZHA.
Bk, AT sh By B AR R AE 4.4Ma K24,

34 W|WEMAM1~2 BEFHHAES

/N M A R Teilhard A1 Young (1930, 1931) B8R 55 1 8. EETHOK LK
B EM T Gazella blacki, Hipparion houfenense, Antilospira licenti, Elephas % 6 #p ¥ 35
Wi s, KPLORERA ‘B R4 HENBAPRRTE L B (L8RS,
1984) . i it %t/ w2l 3h 4 Ak A B B 5T, AR B S bR e A ERAR B T RR M
MN16 (& B2 5T, 19885 Qiu and Qiu, 1995; Flynn et al., 1995).

WY& Chardinomys louisi 7€ 93001 Hi 5 T 3.4~ 3.1Ma {8 LA & Borsodia (M1 45T
P8 B 5T B9 Arvicolidae gen. et sp. indet. ) B B i Bl F 3.4Ma £ & K Mesosiphneus
paratingi(F 5T B BEITH Prosiphneus sp.) MRS ESF, MM 1~2 BRI TR R
3.4~ 3.1Ma K9 B [ 75 BBl 9, B 3£ 93 A Chardinomys louisi B1 %1 B P IR A E# B W C.
nihewanicus (M1 2 6 MER), T 7] BB K.

3.5 WiAmMAS

BHHRRM AN T RAUBE M ZMIat " 2R —EREEY 30m K
WA R . K, NS ABEE, R ER R R 4E, 1987). REFEH D
B Prosiphneus sp. WIStk K¥ 5 P. paratingi MIEM R U ERB Y ERL%,
1993) 8 “Chardinomyis nihewanicus” ( = C. louisi) (M1 B 5 MER), Micromys aff. M.
tedfordi B Huaxiamys cf. H. downsi AR BXFRH W, HEREBRWHEHXBE
3.5~2.6Ma, X B4R BB A AT (BB & 4%, 19905 B K 4%, 1995; Qiu and Qius 1995;
Fynn et al.,1997),

3.6 TRABANMASE

HATEKBR 4R IBAZIVAE=TFRELUTHEDES. REH DY
Pseudomeriones complicidens U B 3# 4t 7K ¥ 5 Mesosiphneus praetingi ¥ X4 17 M.
teilhardi, it ARB A B L3t M1 Gk IR BE, 1999). #RIE Pseudomeriones complicidens
5 M. praetingi St R0 BE, %3 ¥ A & 76 B TR E KL B K BHE 3.4~ 3.0Ma 1.

37 BAOES 18 AMAS
ZH S S H SR BRESIANBRAMER B, ETAOES 3. BT
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JA )5 55 12 1 & (Teilhard, 1940). 5 AR #& B 8 Allocricetus ehiki YA & Allophaiomys
terrae—rubrae®) JRIEHE B IN A B T A O JE S 12 # s s IR I 7 3 R 4 4k, 1984;
Zheng and Li, 1990; Zheng and Han, 1991). #£ 93001 & ™ L, Allophaiomys
terrae—rubraelx R AT 3.IMa £, M HGH A pliocaenicus BT HHA T K4 2.0Ma, B
SR OIESE 18 A WHSHNARET 2.0Ma, ERF RS 3. 1Ma, BiFHHETH
EHtHEHERSHEY.

3.8 IR A ZHWE (1.4 K)
EYAHE =T HERER. HH Brevilagus brachypus(Zhang, 2001), Hypolagus

schreuderi, Sciurotamias praecox, Allophaiomys terrae—rubrae, Allocricetus ehiki Ml
Episiphneus youngi #1 /& O JE 55 18 # & XA T H E MW N E —oH R CBAE%,1997). 8
PEH B8 Allophaiomys terrae—rubrae X Hyperacrius yenshanensis ¥4 5 A0 M i %
Cromeromys gansunicus X Borsodia n. sp. M3t B BLZE 93001 H#E 5 WL6~WLL, H
BHRKBE 2.5~2.1Ma .

39 WERNZHHAS

ESYHE B RER, B EHF Episiphneus youngi M HMA ERAOJES 18
MR A X E (B 5 B %, 1983), N Z BT & Allophaiomys terrae—rubrae X Hyperacrius
yenshanensis P S F I A shiy s 3T H BB 4E%, 1997). 793001 A& mE L, &
KIYWHESEHEI A SIYHE R & /ABH YK At R FEE.

3.10 FIAEKT RAGFHER L THRHDES

M L — P 5 B oy e 44X 0 B, 95 0 0 T (RU AR AR 45, 1985) B W1~3 48 Y
T3 EW 93001 #b 5B WL6; Ws~3 M1 T WL5~WL4A; W1~2 4T WL3; Ws~2 134
F WLI~WL2. B, HAr&mA s ametiCs 93001 # & 8 LR B A7 B2 A xR
#.

Hi AXEHAIEY, FRER XAIBARRSANRMTAMNMKBOARS 28 1k
PR BM AL BB B AR A AP SRAI, FA N E TR EELERILHARS
EIMEEXARERT BMFREHBGHE TALRTA RS, €T ML LES W
Shey i 5 R 4R T AE, R b — I Bk,
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LATE MIOCENE-EARLY PLEISTOCENE BIOSTRATIGRAPHY OF
THE LEIJIAHE AREA, LINGTAI, GANSU

ZHENG Shao-Hua ZHANG Zhao-Qun
(Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044)

Summary

Since the first discovery of mammalian fossils in 1964 from the Leijiahe area, Lingtai,
Gansu, there have been three field teams working there on the “Leijiahe Formation”,
which developed on the Cretaceous limestone and before accumulation of the Loess. This
Formation was thought to be of Pleistocene (Huang et al., 1979), Pliocene (Huang et al,
1993) and Late Miocene to Early Pleistocene (Zheng, 1994) respectively. In 1998~ 1999,
financed by the NSF we did more detailed biostratigraphic works on three sections, namely,
Loc. 93001, 93002 and 72074(4) section (Zheng and Zhang, 2000; Zhang and Zheng,
2000, 2001). The present paper gives synthetic analysis with small mammals from the
three sections and comparison with some faunas from North China.

1 Stratigraphic correlation and biostratigraphic classification

After the work with the 93001 section in 1998 (Zheng and Zhang,2000), more
horizons added up in 1999, therefore, the Zone I of Loc. 93001 section includes WL27~
WL17, and the Zone V includes WL6~WLL + in this section (Fig.1)

By lithostratigraphic and biostratigraphic correlation with the three sections, a
composite profile is setup (Fig.2) in this area.

In this area, there recongized 6 biostratigraphic zones according to the smail mammal
fossils. According to the paleomagnetic results (Wei et al., 1993), an explanation was
adopted here temporally,pending new data. There can be tentatively recognized 2 zones of
Late Miocene, 3 zones of Pliocene and 1 of Early Pleistocene.

2 Faunal comparison

An almost complete stratigraphic section in the Leijiahe area, calibrated by paleomagnetic
dating, supplies an ideal framework for comparison with isolated faunas, and comparison
with other long sequence sections, such as that of Yushe basin,

1) Yushe Basin: The small mammal fossil assemblage from Mahui Fm and Taoyang
member of Gaozhuang Fm can be compared with the complex from L9~ L8 in the
72074(4) section by sharing: Ochotona lagrelli, Pseudomeriones abbreviatus, Prosiphneus
murinus, Karnimata hipparionum, and Chardinomys n. sp. etc. Some primitive species,
such as Occitanomys n. sp., and Huaxiamys n. sp., found from WL27~ WL17 of Lco.
93001 and CL9~ CL7 of Loc. 93002 have no records from Yushe, which suggests the
former horizons maybe lower. The Upper Gaozhuang Fm (Nanzhuanggou and Culiugou
member) dated roughly to 4.8~ 3.6Ma, can be correlated with the WL15~ WLI14 of Loc.
93001, CL5~ CL1 of 93002 and L7~ L3 of Loc. 72074(4). There both produced:
Ochotona lagrelli, Sminthoides, Cricetinus mesolophidus, Allocricetus, Chardina truncatus,
Chardinomys yusheensis, Apodemus gqiui, Micromys tedfordi, and Huaxiamys downsi. The
Mazegou assemblage dated 3.6~ 2.6Ma, can be compared with that from WL13~ WL7 of
Loc. 93001 and L2~L1 of 72074(4). Some characteristic taxa from Mazegou Fm, such as
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Ochotona lagrelli, Ochotonoides complicidens, Sminthoides, Cricetinus mesolophidus,
Allocricetus bursae, A  ehiki, Cricetulus, Mesosiphneus paratingi (compared with M
intermedius), Cromeromys, Chardinomys louisi and Micromys tedfordi are also found from
Lingtai. From the Leijiahe sections, there did not find some taxa, such as Yangia tingi, Y.
epitingi, Chardinomys nihewanicus that are abundance from Haiyan Fm of Yushe. However,
Cromeromys gansunicus and Borsodia chinensis were found from Heshui, Gansu, The
assemblage of Yangia tingi, Borsodia chinensis and Chardinomys nihewanicus was also
found from Xiashagou, Nihewan, and Danangou Loc. 78001. They all can be correlated

with the WL4 + ~WL1 + of the 93001 section.
2) Ertemte Fauna: This fauna was originally described by Schlosser (1924), and

thought to be compared with the Polgardi fauna (MN13). By the evolutionary level of
fossil murids, Storch (1987) thought this fauna of about 7~ 5Ma. From the Leijiahe
sections, most Ertemte elements discovered in the horizons of about 5.0Ma, e.g. Ochotona
lagrelli, Eutamias, Sicista, Lophocricetus, Paralactaga anderssoni, Sminthoides, Sinocricetus
zdanskyi, Nannocricetus mongolicus, Kowalskia similis, K. neimengensis, Pseudomeriones
abbreviatus, Prosiphneus, Karnimata hipparionum, Micromys chalceus and Apodemus
orientalis etc. Therefore, the Ertemte fauna can be compared with that of Early Pliocene
in the Leijiahe sections.

3) Bilike Fauna: This fauna was first studied by Qiu (1988). Its age was basically
thought as Early Pliocene (Tong et al, 1995; Qiu and Qiu, 1995; Qiu et al., 1999; Qiu
and Storch, 2000). By the evolutionary stage, the turnover from Chardinomys n. sp. (Ml
with 3 roots) to C. yusheensis (Ml with 4 roots) occurred at the time of CL3 of Loc.
93002. The Chardinomys described as a new species “bilikeensis” with 3~4 roots on Ml
might be a composite. The complex from L5 of Loc. 72074(4) has at most same
elements with the Bilike fauna by sharing: Erinaceus, Trischizolagus, Prospermophilus
orientalis,  Atlantoxerus,  Aratomys bilikeensis,  Pliosiphneus Ilyratus, Paralactaga,
Pseudomeriones abbreviatus, Huaxiamys, Chardinomys yusheensis, Allorattus engesseri
(Zhang and Zheng, 2001). Among them,the Aratomys bilikeensis is the typical element that
is only recorded from this horizon. So, the age of Bilike fauna is probably ca. 4.4Ma.

4) Mammal complex from Layer 1~ 2 of Loc.1, Jingle: The age of “Jingle Red
Clay” of Loc.1, first studied by Teilhard and Young (1930, 1931), was recently thought to
be late Pliocene and comparable to the European MN16 (Zhou, 1988; Qiu and Qiu, 1995;
Flynn et al., 1995). The Chardinomys louisi named by specimens from the sand at the
base of the Jingle Red Caly, occurred in Loc. 93001 at ca. 3.4~ 3.1Ma; Arvicolidae gen.
et sp. indet. described by Zhou is most probably same with the Borsodia with earliest
record from Lingtai at about 3.4Ma. And combined with the occurrence of extremely
derived Mesosiphneus paratingi (Prosiphneus sp. of Zhou),the layerl~2 of Loc. 1, Jingle,
should be about 3.4~ 3.1Ma. However, some materials of Chardinomys louisi described by
Zhou with 6 roots on MI1, which might be C. nihewanicus, suggest that its age is also
possible slightly later.

5) Daodi fauna: The Daodi fauna was found by Cai (1987) from a set of fluvial
sediments between the “Hipparion Red Clay” and “Nihewan Bed”, with abundant small
mammal fossils. By the evolutionary stage of “Prosipheus sp.”, which is equivalent to M
paratingi, “Chardinomys nihewanicus”, possibly C. louisi (M1 with 5 roots), Micromys aff.
M. tedfordi, and Huaxiamys cf. H. downsi, the age of this fauna should be roughly the
same with Zone V of Lingtai, about 3.5~2.6Ma.

6) Ningxian Faunal complex: There found 4 species from coarse sand layer below
the Wucheng Loess. By the most derived Pseudomeriones complicidens and evolutionary
stage of ? M teilhardi, which is comparable with Mesosiphneus praetingi, its age was
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thought to be late Pliocene (Zhang, 1999). Compared with the Leijiahe sections, this fauna
could be at 3.4~3.0Ma, by the coexistence of these two species.

7) Loc. 18, CKT: By the primitiveness of Allocricetus ehiki and Allophaiomys
terrae—rubrae, this fauna was thought to be Nihewanian stage (Sensu Stricto) (Zheng, 1984;
Zheng and Li, 1990; Zheng and Han, 1991). From the Loc. 93001 section, Allophaiomys
terrae—rubuae occurred from about 3.1Ma, its descendant A. pliocaenicus first occurred at
ca. 2.0Ma. Therefore the age of Loc. 18 is most probably of Early Pleistocene, earlier
than 2.0Ma.

8) Fauna A of Zibo: This fauna includes fossils from two localities, Loc.1 and Loc.4
of fissure fillings. By the same elements: Brevilagus brachypus (Zhang, 2001), Hypolagus
schreuderi, Sciurotamias praecox, Allophaiomys terrae—rubrae, Allocricetus ehiki, and
Episiphneus youngi with that of Loc. 18, CKT, this fauna was thought to be equivalent in
age with the latter fauna (Zheng et al., 1997). By the occurrence of Allophaiomys
terrac—rubrae and Hyperacrius yenshanensis, absence of their ancestor species Cromeromys
gansynicus and Borsodia n. sp., its age should be of 2.5~ 2.1Ma compared with the
WL6~WL1 of Loc. 93001.

9) Huangkan, Beijing: This fauna includes Episiphneus youngi, Allophaiomys
terrae-rubrae and Hyperacrius yenshanensis, which can be comparable with the fauna A
of Zibo. It should be compared in the same period as the latter in the Loc. 93001 section.

10) Luochuan Fauna: By the loess—paleosol sequence and the paleomagnetic dating, the
WL6~WLI1 of Loc. 93001 can be correlated to the W11~ Ws2. The age of fossils should
also be the same.
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Chiroptera indet.1
Chiroptera indet.2
Chiroptera indet.3
Talpidae indet.

Talpa sp.

Erinaceus spp.

Sorex sp.

?Antesorex sp.
Beremendia sp.

Soriculus sp.1

Soricutus sp.2

Crocidura spp.
Chimarrogale n. sp.
Chodsigoa n. sp.
Ochotona cf. O. lagreili
Ochotona n. sp.
Ochotonoides complicidens
Trischizolagus n. sp.
Trischizolagus dumitrescune
Brevilagus brachypus
Eutamias sp.
Sciurotamias sp.
Sinoramias sp.
Atlantoxerus sp.1
Atlantoxerus sp.2
Prosiphneus cf. P. murinus
Pliosiphneus n. sp.1
Pliosiphneus n. sp.2
Pliosiphneus lyratus
Eospalax n. sp.

Chardina sinensis
Chardina truncatus
Mesosiphneus praetiingi
Mesosiphneus intermedius
Fangia n. sp.

Yangia omegodon

Yangia trassaerti
Allosiphneus teilhardi
Nannocricetus mongolicus
Sinocricetus zdanskyi
Allocricetus bursae
Allocricetus ehiki
Cricetwlus sp.

Cricetinus mesolophidus
Bahomys sp.

Kowalskia cf. K. similis
Kowalskia neimengensis

Kowalskia sp.

Cromeromys gansunicus
Allophaiomys terrae-rubrae
Allophaiomys pliocaenicus
Proedromys sp.

Aratomys bilikeensis
Borsodia n. sp.

Hyperacrius yenshanensis
Pseudomeriones abbreviatus
Pseudomeriones complicidens
Protozapus sp.

Sicista sp.
Sminthoides sp.
Paral: cf. P. e

Lophocricetus sp.

Castor anderssoni
Gliridae indet.

Micromys cf. M, chalceus
Micromys tedfordi
Micromys n. sp.
Micromys spp.
Hauxiamys n. sp.
Huaxiamys primitivus
Huaxiamys downsi
Apodemus cf. A. orientalis
Apodemus qiui
Apodemus n. sp.
Apodemus dominans
Qccitanomys pussilus
Qccitanomys n. sp.
Chardinomys n. sp.
Chardinomys yusheensis
Chardinomys louisi
Karnimata cf. K. hipparionum
Alloratius engessers




