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Fig.l Sketch map of the fossil micromammal localities near Leijiahe village, Lingtai, Gansu Province
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2 Yz 5ERTEE
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WY O MR 2= A A Y A, o7 DU SC E WS T ZE LRI v EAEY B4,

IH WZZEMA WL22~WL17 B, i b BAHE A LLE R K (& 41%), b Al
FERREI T PR UG E LS F. SRLMDSHAREEAMGESIYIRAS
(Tedford et al, 1991; Wu et al, 1992; Flynn er al, 1997)7] LA Xt Lb f Ff 2K 45 .
Ochotona lagrelli. Prosiphneus sp.. Micromys tedfordi. Huaxiamys n.sp.. H. primitivus.
Pseudomeriones abbreviatus % . I H Ochotona lagrelli. Micromys tedfordi. Huaxiamys
primitivus. Pseudomeriones abbreviatus 55 T 25 76 A< § | - % 4% 0 (8] 8 M5 4L 0 K.
Huaxiamys n.sp. .78 8 H primitivus IR 45 0 55 1F, 78 4 5 5@ 89 7= W R 07 1 8 1%,
Prosiphneus sp. W] fERGALE P. murinus 4. 5 8 B Sh¥RE (Fahibusch et al., 1983;
Qiu, 1987; Storch, 1987;Wu, 1991) "] 3t tL i #2845 Ochotona lagrelli. Pseudomeriones

abbreviatus. Paralactaga. Occitanomys . sp.. “Karnimata” hipparionum. Nannocricetus
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mongolicus. Prosiphneus % . St S E3YRE—#, XEWHE LERHH FE )
YIRER RS AE > T Microtoscoptes F1 Microtodon, XL F R B N AP 3 X R B 5
WM AR (Flynn et al., 1997). 1 W75 s #E e B0 b AL T 38 81 2wt sl P b
X ABEEAILTAAL, MEPARZEET SR EE. @b iKg Ry, 55 1 4
YRR PEET 3N IERM R 2 MREM I, 5 GPTS f b, rT 8870 #AH ST C3A
5 C3Br.n, B AN EWEMER TS R SE KB LR L& H I AHE N, A
TMa(Sun er al., 1998); 1% LABAF #2929 5.8Ma. X SATAL & & 20 b 30 oty R Ul
iR 45 R (Tedford er al., 1991; Flynn et al., 1995)fHWI&. %A LA L rExt b5 s
B 5 45 5%, T AT I i L s Ak i AR R 5 LU T M AL B 2 H SRR AR Y,
Fritme i, 497~ 58Ma, R B S EEREMC S KA Y, AT RE B T, LR HE R £
(Flynn er al.,, 1995; Flynn,1997).

[IF HZZEMAWLI6 R, ZENEERKNRE R, AKX S AmEBRER, K
AWHTHERXEENERALEEESERERREEZ L. RERAMAa LN, H
AR AR T — A R M R B

m#E WERBRAMLN WLIS~WLI3 2. iZiitb A R 8D, 5 H RO R/ a1
HE LA A ENEBENIE KD XKR). BYEA TN Pseudomeriones
abbreviatus. Micromys tedfordi. Huaxiamys primitivus. Chardinomys yusheensis 5§ b, it i
B Chardina sinensis. Micromys cf. M. chalceus A, MR DL BB AP 28 & fL 34
JBLAYEE 2. Chardina sinensis W % i 72 35 K F b i it o B AR 28 CGRR 45 4K, 1997),
Micromys of. M. chalceus ¥ B k& # T Turolian # % Ruscinian #] (Storch, 1987),
Huaxiamys primitivus EM A Z N EIL T EEHERH S5 & EA T, Chardinomys
yusheensis W % T Z FEH 138 (Wu et Flynn, 1992). RIEU LW EAE, ZH Y
MY TEEA, HHREARE T SR BR %Y TH/RARsR I, by B3 58,1
HEET =R, X2 5 WL16 E A — /M ME W A X,

Vi HWERBRMMA WLIZ~WLT 2, oM LB N FE G435, H
BB RN BT o LB (20%) TRE, #r RO B 3 (55 23%), R M B B, BBt St b A
A, W R 583 235 (1993) WS (44 3.6~2.6Ma) P H, £ WL JZ (4
3.1~3.2Ma), & BT 3 B 4t 77 55 0 42 B A6 A s, W0 A 1K S8 /W R (Teilhard,
1940) . W AR 18 A S8 R L%, 1997) I Alilepus brachypus FF 46 1 8L, b B i Fp ks
1 Ochotona cf. O. lagrelli. Mesosiphneus. Paralactaga. Protozapus. Chardinomys
louisi % N B Ja 09 Wi M. &% b 4 H 5 F Chardinomys louisi. Micromys tedfordi.
Allocricetus bursae. A. ehiki. Ochotonoides complicidens % 5 ¥y 72 b K W v8 40 7= th 4k
ARl EEST. Chardinomys louisi R IG W) Borsodia % WIW] 5 L 74 % SR sh ) B (A 5ot
1988) #H*F th, it Chardinomys louisi F 5 W Mesosiphneus % TE X L 7T 548 Hu )
YIRE (FEAR A, 1987; S50 2 BREE S, 1993) X be. iy ORI X &5 R O o 3§ B e ) (B =238
%,1993), YK 3.6~2.6Ma, FLBTAUAR T BB H M.

VHE HEBMNWLI~WL] B, ZHFammR Rl REJLI e 5
Yangia cf. Y. trassaerti. Allophaiomys JFIG . WINRERIEIEW Allophaiomys i A.
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terrac—rubrea (Repenning et al., 1990) % #£ J& 1 JE %5 + /\ H £ (Teilhard, 1940). L 47§
PN GRAAETE, 1997) AL B (T %, 1983) F G RIS, Yangia of. Y.
trassaerti TEAG AL 25 10 8 £ 4 1 6] ) REAE 2.5~ 1.8Ma Z (Al R4R 1€, 1997), Wb H A&
W R A o i B R E, LD 2RIt R R AR M R A L SR T R
B, KB T SR i A LA

Zbd, BRUA TR T —BUAZMEAN, SCE I HE A LA T Ao it i 9
% BLRE B B Y Ml 5 P s A

3 EMERE YRS

1) 3.6~3.0Ma it AU 3C £ 5 &, Ak A B 2 SR I BEAE 3.6~ 3.0Ma i), A& T L
it B B A G i DX/ i FL S W A A B o R A, LR KS (46 Ff) 8 kT AL B WY 4 (19
) (Flynn et al., 1997). % SR/NELIM (8 1) (JB%IC, 1988) . BT A A 4 (21 Fh) (45 4R
4, 1987, 1989; gLl 2, B85, 1993) % [/ — ot S BE £ . o T | 2, P e
E TR PR E R, BWiCs TiIF 2 A FF (BEE MR, LR ad R m
BEHR FENLEMHREER)FFR.

X — 0B, iR Rk T B R B Ochotonoides complicidens, § BB 1 Yangia
omegodon, Eospalax M Allosiphneus teilhardi, ®F Bt B % Cromeromys gansunicus
Borsodia, & BE 8 Bahomys, 1 BB H 1 Pseudomeriones complicidens VA B BB H iy
Chardinomys louisi ) B 5t B, R BHE % T REHH 0 Trischizolagus dumitrescuae, ¥ &
B ¥ W Chardina truncatus. Mesosiphneus praetingi. M. intermedius, & B %} # 1
Cricetinus mesolophidus (R X%, 75 A)), WRB 1 Pseudomeriones abbreviatus, ¥
B o 1 Atlantoxerus, BB B Huaxiamys downsi, Micromys tedfordi M Chardinomys
yusheensis WG K., ERXREEEHXAMRELIAZAZET THE W EM BRI,

TERr RS, AR 4R 4R 512 ml #9TB 25 XK 4 S w0 B2 A0 0 p 28 R B GRR 4 18,
1997) M I 13X — B B AE W) e e S Ay 4k, R 2B 1 S b L A AR Y T A 2 R R
Mesosiphneus intermedius K2I1E 3.5Ma B G )\ M. praetingi F/r bk, M H B 8 XEK
25 3.45Ma i Y IE R Yangia n.sp. Y. omegodons Fx 4 W) 8 5 () F ¥ 17 AR 1Y
i L B B B Pliosiphneus n. sp2 W REE K A3 5SMalf 2 F T B IA G B 5 X R W
Eospalax n. sp., JEHE RA33MaFlBEX 2 H B — KR KM H B LR MWK R
Allosiphneus teilhardi, JS5 5T A 105 09 B 5006 0 F G B M MR B8 B Eospalax BT
& E R AR Y Pliosiphneus n.sp. 2, {HIX Fl ] W 0l °F & P15 B,

B B R I B B S B R R B S TR R BUE R — B LR R B X T
B BRI 28 R MBS (Teilhard et Young, 1931; Zheng, 1994, 1997) ¥ &8 &iT.

EEBRESP, KB Bahomys F Pl RELE 3.4Ma HI /G MK BB Cricetinus mesolophidus
AT 3, BEIE S KA TIR KA.

B Pseudomeriones complicidens KEITE 3.5Ma Bl G A\ P. abbreviatus ' & T
3, B B9 AMAAH BN, R U5 T8 A 3 B O B A (KK R, 1999).

ERE PR B MR Chardinomys louisi TEK 2 3.5Ma B A C.yusheensis 746 1,
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HAAGR /0, M IIRECH 4 NI a5 A, Wi el #4138 #H xf j o

2) 2.4Ma i G, BER BT B B R0 Allophaiomys terrac—rubrae (Zheng et Li,
1990; Repenning ef al., 1990), XFpaEe AP R JCR W A A F e B ERP A BAE
AT FIE T A B R BT SC RV B R S 5 0T B I (XS4 18, 19765 Zheng et L,
1990; Flynn e¢r al., 1997) {1 Cromeromys gansunicus 17546 W . § SR B Yangia
trassacrti A 0T HEM Yangia n. sp.PrerE,

3) S8MaBi G, 93002 HL fiid R T2 EEM AW I B, — B Chardinomys
vusheensis M2 Occitanomys n. sp. /8, Ji# KRB ALK ML I m1 #4358 7T G8 2 MG &
B HEIE Vi 2 AR R, VA DAy T 5 A A () 1) D5 O R AN HED O 30, S U8 M B AN G
FHE 3N DRI T Micromys tedfordi 1 8502 5%, A5 B M Micromys of. M.
chalceus AT HEE — IS A A (EL DA 26 3 1A+ 8% 2 A (0 B0 0 6, 22 40022 Tl LT LA
TE A — b iy 5 18] J5 & AL X AR

Hil I A 5.8~ 3.6Ma Z 8] 7™ Ak 1 B, I A W00 AR W S A B R, (AR 1 /N
A 4 T 17 0 RN EL S Ak AT LU X — B A S L IR S — R L E
B SCE G 5/ A0 18 ) A AL R Lk A, TERE R R A R A R A i — iR e — R
2 [ Y AR K R

4 HEYEIEHEE T

M ICE ¥ 5 T C Sk B /N FL S A 4 B, K2 7.0Ma BUR, JLF-Bi A A 02 1R 4t
Hb DX My A, — SRR BBERL 1Y Beremendia, BRI Trischizolagus. RER 1)
Cromeromys X Borsodia. & B B T W Kowalskia & Allocricems. ¥ B B F K
Pseudomeriones. Bk Bk B B # 19 Protwzapus. ¥ BB * B Adantoxerus. B B+ #)
Occitanomys 55 W) BRI VT BE 2 A0 R 5 U 16 P BEUR B i R 45, H AN 7.0Ma LR E
SEAHITAL, T AR, BTG, TR BT R O 3E N IR AL R AR B B
S5, DT AL TR P ) B 4 S, — e b 2R R BB D 58, AR XK s 55 — SRR B S R
FIEEES, TAH 3 e A

A b OB 2B AR DA S PR R AL R 52 4 BRAUIR I Bt 32 3 B0 TR R T 4R T S B0
RUEERNSBE AR, CEWRE LR 4 MRS BRFAS ) ZAEEKRY 58.3.6.
3.0 #1 2.4Ma BP.

24 TMa, 1 3 1 it XA A TTRUT 46 (FDAR M5, 1997, 19985 Tt A%, 1999),
MEERERERALE TR F, ENREREH WL ERRAEFHEL. N
AHTH R F R, BT BRAELMM Pseudomeriones B TG I3 A v [, A 3 76 55
WEEH) Ochotona. Prosiphneus FE-HFRFAE, (AR E BB M AW EEREEERE VR
MM, B A ZRAISE IR AE, B2 DLUBRAR 2 09 BRAR— 5 JRUR R

5.8Ma A J, # L B B R FLEh W AE W A A BB R R KA T S KR
F, T 2EREME T E T (Haq er al, 1988), & SIBA IER, REFHHE
ARAR T BRI/ B D TR R O e R RE

J6Ma i RAEMEYEHENBE. MREURRFREARFEAK, AMKRLX
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HmsR v Y HE R YIRE, BT Yangia 5 H I CRZ4E, 1997) X EospalaxTE55
e B 1 A BAR B9 B 55 Bahomys DAV AR K H 8 5 L 1595 1 J5 | B TR R RE AR 0 A 4k ok
S A U 4 D e Tl B B ML 0 0 0 T 1 DT AR K M3 3 T 3 152 T 45 R A% 1 B i
T EH - HES R PR P (29 0.65Ma BTG ) A4 48 K (R WA, 24588, 1965; #1E4
%,1990) s BV R A W25 E 2246, B Pseudomeriones abbreviatus 7] P. complicidens %
s Chardinomys louisi VAW /RIS M1 U620 £ 00 A, 386 I 05 4R 450 DA i 5 F3 1 6F B8 4y
W s Cromeromys 5 Borsodia W— B R A qEw%. Y LA ShiEMN gr
WERBAHAYHBUEFNARBEERAT T A ERERARWMIE. XE5RIEA%
(1999) AR 415 R 5 B U XA 3 +— 208 15 5 G AL 3R il SR TR R AR b B B AR &R
KAF 0O 1 2o AN AL RT3 R A A 36 B B AR 5% xif HLAS Y AY 3.4 Ma 3 58 5 o e
Ft, & B BN E G R 45 B AW A, AT Repenning 2 (1990) #3E arvicolids 18 H #45
UK 4 BRAE Y # A — 3L

X EWE T BB S —IRKAEYEN KELE 3.0Mafi)G. B TASES M
Hom L B BB W B A R B B Mesosiphneus 1 Pliosiphneus. ¥ K. Bt o Y
Pseudomeriones. BE W Chardinomys yusheensis, C. louisi. Bt 8 Trischizolagus % A~
18 N7 A BE Y ik — A0 AR T 46 2K, 53X — 25 {4 A Repenning %5 (1990) B9 2 BREE 5 k&Y P B
M — B,

Z IS (1999) N M 2.6Ma b 7 8 =5 I B IO 3 e, 2R 0 2 KU A AT 300,
7E 2.6~2.0Ma i fE], X EWHEAAICRE D HE BFHHITPIABOEY. Yangia n.
sp. 18] Y. trassaerti. Cromeromys gansunicus [ Allophaiomys B ¥ e, 0] B8 F Borsodia
n. sp. [ Hyperacrinus VA B Trischizolagus 17 Lepus W) ¥ ¥, RSB N — R E4E R
B, RENHAE HTHRER, HEARE T TRERAE. 2.6Ma RAENX —EH4M
Repenning 5§ (1990) B 23R 6 KA 4 #HE 44 WT LAAH 3t LE.

1E 3.0~2.6Ma B Bt 9 SCE W R E AL A K IE /D, X AT BB 2 B T b2 3Rk vk 38 3 1 B
B — N ITBL B B, R PT BB R A A SR A R B v A [ — 1) 18 7 % 8, 58 M7 BB AN 3MIa A2 K vk it
B 2R, R C St — 4 Bk, 305 3 1Y B SR 4R 1.

BHift ALBHIRY,RER ZXBARATHRAGEEREELS A, HPLE
AERGNHILGHHERNE ST BB, P LB RSB £ A R AT T At
HAREELAEENAALEATFTEMRZR S A DD ETARRRITAG. EFNE
4 5 e B sh e iR & B R M Ak, LB,
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LATE MIOCENE-EARLY PLEISTOCENE MICROMAMMALS
FROM WENWANGGOU OF LINGTAI, GANSU, CHINA

ZHENG Shao—Hua ZHANG Zhao—Qun

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

Key words Lingtai, Gansu, Late Neogene, micromammals, biostratigraphy,

bioevents, environmental change

Summary

Since 1971, 5 micromammalian fossil localities have been found in the area near
Leijiahe village, Lingtai County, Gansu Province (Fig.1). Two of them, Loc.
93001(Wenwanggou) and Loc. 72074(4) (Xiaoshigou), are the best with continuous
sections and yielding large amount of fossils (Zheng, 1994). However, there still left
many gaps between fossil levels for sampling reason. In the field season of 1997, we
further studied on these two sections. Here is the report on the first.

The Wenwanggou section was subdivided into 23 levels cyclostratigraphically and
further into different layers lithologically in each level. Samples were extracted layer
by layer and washed with screen. The result shows that almost every sampled layer
produced fossil micromammals of different amount (Fig.2).

In this paper, the magnetostratigraphic data of Wei et al. (1993) are adopted,
and modified with wupdated geomagnetic polarity time—scale (GPTS). The age
calibration is referred to Berggren er al. (1995).

1 Biostratigraphic division and biochronologic correlation

The Wenwanggou section can be subdivided into 5 biostratigraphic zones by
fossil contents:

Zone 1(WL22~ WLI17). This zone is characterized by the dominance of murids
(41% of the total species in the assemblage), and endemism of taxa discovered before
from North China. Some species, including Ochotona lagrelli, Prosiphneus sp.,
Micromys tedfordi, Huaxiamys n.sp., H primitivus, and Pseudomeriones abbreviatus
etc., can be compared directly with those from the Mahui Fm., and the lower
Gaozhuang Fm. of Yushe Basin (Flynn et al., 1997; Tedford et al., 1991), though
Ochotona lagrelli, Huaxiamys primitivus, Pseudomeriones abbreviatus and Micromys
tedfordi survived much longer in Lingtai than in Yushe. Huaxiamys n.sp. is more

primitive than H. primitivus. Prosiphneus sp. can be compared with P. murinus of
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Yushe from the evolutionary level point of view. Therefore, zone 1 can be considered
equivalent biostratigraphically to Mahui Fm. The complex of Ochotona lagrelli,
“Kanimata” hipparionum, Pseudomeriones abbreviatus, Paralactaga, ? Occitanomys n.
sp., MNannocricetus mongolicus, and Prosiphneus, etc. are similar to those from
Ertemte (Fahlbusch et al, 1983; Qiu, 1987; Storch, 1987; Wu, 1991). As in the
fauna of Yushe, no characteristic genera Microtoscoptes and Microiodon was found in
this section. This may also suggest the same biogeographic difference as Mahui Fm.
to Ertemte (Flynn et al, 1997). The fauna of zone 1 seems biogeographically more
similar to that of Yushe rather than to Ertemte. Magnetostragraphically, zone 1 is
correlative to C3A and C3Br. In, dated about 7~ 5.8Ma, roughly the same as Mahui
Fm. (Tedford er al, 1991; Flynn et al, 1995). Biochronologically and
magnetochronologically, this zone can be correlated with Ertemte and Mahui
Formation of Yushe basin.

Zone 2 (WLI16). This conglomerate layer distributes in a large area and its source
materials may be from far away to the south Qinling Mountains according to
geological survey. No fossil was found in it. Sedimentologically, it shows that
between Zone 1 and Zone 3 there exist a long time—span erosion period.

Zone 3 (WLI5~ WLI13). Fossils are quite paucity in this zone. However, great
numbers of fossils from the other section nearby (Xiaoshigou) about the same level
can be complement (to be published). Some taxa of zone 1, Pseudomeriones
abbreviatus, Micromys tedfordi, Huaxiamys primitivus, Chardinomys yusheensis survived,
and Chardina sinensis, Micromys cf. M. chalceus first appeared. The murids are still
dominant. By its higher crowned molars, Chardina sinensis is evidently more derived
than Prosiphneus from the late Miocene (Zheng, 1997). Micromys cf. M. chalceus
has been found from localities of Turolian to Ruscinian (Storch, 1987). In Yushe
basin, Huaxiamys primitivus survived from the upper Mahui to lower Gaozhuang
Formation, while Chardinomys yusheensis in upper Gaozhuang Formation (Wu et Flynn,
1992). Synthetically, zone 2 can be roughly correlated with Gaozhuang Formtion. The
magnetic data show the Gilbert reversal polarity period, but only have three positive
events recorded.

Zone 4 (WL12~ WL7). This zone falls totally into the Gauss normal polarity
period, which dated as 3.6~ 2.6 Ma in Berggren er al. (1995). It yielded the most
diverse (43 species) and abundant fossils in the section. The component of murids
(20%) decreased in number of species, while the siphneids, cricetids, arvicolids,
scuirids, ochotonids etc. booming. From WL8 on, the leporids, Alilepus brachypus,
appeared which was only found before from the early Pleistocene localities, e.g. Loc.
18 of Choukoutian (Teilhard, 1940), Sunjiashan, Zibo (Zheng et al, 1997). Some

Pliocene taxa, Ochotona cf. O. lagrelli, Mesosiphneus, Paralactaga, Protozapus,



1 KBRS . H Ol R B30T i P BT it — RS Rt/ AL sh 67

Chardinomys louisi became extinct at the same time. By sharing Chardinomys louisi,
Micromys tedfordi,  Allocricetus bursae,  Allocricetus ehiki, and  Ochotonoides
complicidens, this zone can be correlated with Mazegou Formtion directly.
Chardinomys louisi and the primitive Borsodia are in the same evolutionary level as
those from lJingle (Zhou, 1988). By the Chardinomys louisi and the most derived
Mesosiphneus, the fauna can be compared with that of Daodi (Cai, 1987, 1989; Cai
et Qiu, 1993). Thus, this zone is evidently of late Pliocene in age.

Zone 5 (WL7~ WLI). The species diversity decreased significantly in this zone.
The early Pleistocene eclements from North China, Yangia cf. Y. trassaerti and
Allophaiomys terrae—rubrea appeared. The former lasted from 2.5 to 1.8Ma in Yushe
basin (Zheng, 1997); the latter, most primitive species of Allophaiomys (Repenning et
al., 1990), discovered before from Loc. 18, Choukoutian (Teilhard, 1940), Zibo (Zheng
et al, 1997) and Huangkan, near Beijing (Huang er dal, 1983).
Magnetostratigraphically, this zone is equivalent to the early Matsuyama polarity time,
of early Pleistocene.

Conclusively, apart from a period of missing gap, the Wenwanggou section

represented the geological time from late Miocene to early Pleistocene.

2 Faunal turnover and bioevents

1) 3.6~ 3.0Ma: The micromammals discovered from Zone 4 are the most
abundant found in China so far, much more in diversity (43 species) than those from
Mazegou Formation (19) (Flynn er al, 1997), Jingle (8) (Zhou, 1988), and Daodi (21)

(Cai, 1987, 1989; Cai et Qiu, 1993). Many bioevents can be recognized from the
almost continuous section, ¢.g. faunal turnover, extinction of the Pliocene taxa, and
first appearance of Pleistocene taxa.

In this zone, there recorded first appearance of Ochotonoides complicidens,
Yangia omegodon, FEospalax, Allosiphneus teilhardi, Cromeromys gansunicus, Borsodia,
Bahomys, Pseudomeriones complicidens and Chardinomys louisi; and last appearance
of Trischizolagus dumitrescuae, Chardina truncatus, Mesosiphneus praetingi, M.
intermedius,  Cricetinus mesolophidus,  Pseudomeriones abbreviatus, Atlantoxerus,
Huaxiamys downsi, Micromys tedfordi and Chardinomys yusheensis etc. The faunal
turnover is evidently reflected.

Many turnover events took place in siphneids. About 3.5Ma BP, the most
derived molar-rooted concave—occipital siphneids, Mesosiphneus intermedius, was
evolved from M. praetingi, and slightly later on, itself evolved into the molar-rootless
Yangia n. sp. and Y. omegodon. At the same time, most advanced molar-rooted
convex—occipital  Pliosiphneus n. sp. 2 evolved into the most primitive rootless

Eospalax n. sp., and another rootless Allosiphneus teilhardi in about 3.3Ma, though
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the appearance of FEospalax is earlier than Pliosiphneus n. sp. 2 in the section.

The cricetids, Bahomys might be evolved from the large sized Cricerinus
mesolophidus in about 3.4Ma BP with great changes of the check tooth morphology.

Pseudomeriones complicidens (Zhang, 1999) evolved from P. abbreviatus by the
complication of the ml in about 3.5Ma.

From Chardinomys yusheensis to C. louisi, the tooth size decreased significantly,
and the root number increased from 4 to 5.

2y In 2.4Ma, Allophaiomys terrae—rubrae, which was thought as the most
primitive species in Allophaiomys (Zheng et Li, 1990; Repenning et al., 1990), first
appeared in this section, which might evolved directly from the Cromeromys
gansunicus (Zheng, 1976; Zheng et Li, 1990; Flynn ef al, 1997). Meanwhile, Yangia
trassaerti evolved from Yangia n. sp.

3) In about 5.8Ma, two important bioevents were recorded at the 93002 locality.
By their tooth characters and co—existence of Chardinomys yusheensis and ?
Occitanomys n. sp., we assume that the former was probably evolved from the latter.
The other event is the first appearance of Micromys tedfordi.

There are not enough fossil materials found from the section during 5.8~ 3.6Ma,
and no evident bioevents can be recognized. Fortunately, in the other section

(Xiaoshigou), abundant fossils of the same time can be ideal complement.

3 Bioevents and environmental changes

Almost all the taxa from the Wenwanggou section are endemic elements of North
China. The primitive forms of some taxa, such as Beremendia, Trischizolagus,
Cromeromys,  Borsodia, Kowalskia,  Allocricetus,  Pseudomeriones,  Protozapus,
Atlantoxerus, Occitanomys etc. may be allochthonous. For adapting to environmental
variation, whatever endemic or immigrates, all have to constantly change their
structures. Some successors survived, while others died out under crucial ecological
pressure. Meanwhile, many bioevents happened.

The evident climatic events that can be recognized from the Wenwanggou section
happened in about 5.8, 3.6, 3.0 and 2.4Ma BP respectively.

In the late Neogene, global climatic changes and the uplift of the Tibet Plateau
largely controlled the climates of North China. The eolian accumulation of the Loess
Platecau area started about 7Ma ago, which marks the onset of the present day East
Asia monsoon system (Sun et al, 1997, 1998; An et al., 1999). From the base of
the section, Pseudomeriones, a dry grassland dweller, migrated to China from West
Asia. The typical grassland animals, Ochotona and Prosiphneus are also discovered.
However, large amount of murid rodents existed still indicates a warm, humid forest

or forest-grassland ecological environment.
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The bioevents of 5.8Ma are coincided with the time of a global sea level drop
(Haq et al., 1988).

In 3.6Ma BP, Many bioevents took place with tooth morphology changes. The
lost of tooth roots in siphneids that makes teeth grow all life-time span enhanced
significantly masticatory ability which leads to the flourish of Yangia and FEospalax in
Pleistocene and Recent (Zheng, 1997). The high tooth crown, complicated enamel
folds, and much more crests etc. of Bahomys, enable this genus survived to Middle
Pleistocene (about 0.65Ma) (Zhou et Li, 1965; An et al, 1990). By the complication
of the tooth enamel, P. complicidens evolved from Pseudomeriones abbreviatus. The
body size of Chardinomys louisi minimized, the root numbers increased. Cromeromys
and Borsodia got high crowned teeth from the very beginning. That all the functional
morphology changes above occurred at almost the same time strongly indicates that
the habitat of these animals became drier and colder grassland. The similar conclusion
of the climatic change came from the study on the red clays of Loess Platcau (An er
al., 1999), based on magnetic variation correlated with the 'O curve of the East
Pacific Ocean. This event is also coincided with the fourth arvicolid dispersal event
(Repenning et al., 1990).

Another pulse of massive distinction took place in about 3.0Ma BP. Under more
severe ecological pressure, the rooted siphneids, Mesosiphneus and Pliosiphneus,
Pseudomeriones, Chardinomys yusheensis and C. louisi, Trischizolagus etc. died out at
almost same time, when the fifth arvicolid dispersal event happened (Repenning et al.,
1990).

An et al. (1999) figured that in about 2.6Ma BP, the Tibet Plateau uplifted to a
significant level, and the East Asian winter monsoon became much stronger. Though
there are not many bioevents recorded during 2.6~ 2.0Ma in the section, the faunal
turnovers, Yangia n. sp.—Y. trassaerti, Cromeromys gansunicus—Allophaiomys and
possibly Borsodia n. sp.—Hyperacrius, Trischizolagus—Lepus evidently reflect an abrupt
climatic deterioration event, coincident with the 6th global arvicolid dispersal event
(Repenning et al., 1990).

There not many fossil materials found from the section of about 3.0~ 2.6Ma.
This may be partly of the sampling reason. The most probable explanation may be
that from 3Ma, the fast growth of global ice volume started and the environment had

already deteriorated to the extent as the loess accumulated.
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Fig.2 Distribution of the micromammals in the Wenwanggou section

* Qiu Z D et al. (to be published)

<> Last appearance

o First appearance

® Fossil record of Loc. 93001
O Fossil record of Loc. 93002



