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Fig.l Sketch map of the fossil micromammal localities near Leijiahe village, Lingtai, Gansu Province
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(Tedford er al, 1991; Wu er al, 1992; Flynn et al, 1997)F LA xf Lt B9 Tl 35 4.
Ochotona lagrelli. Prosiphneus sp.. Micromys tedfordi. Huaxiamys n.sp.. H. primitivus.
Pseudomeriones abbreviatus % . . 9 Ochotona lagrelli. Micromys tedfordi. Huaxiamys
primitivus. Pseudomeriones abbreviatus 5§ ¥ 25 46 A &) | - %E 22 B} E] & M 4R 09 K
Huaxiamys n.sp. .8 8 H primitivus IR 85 0 55 1F, 75 4 5| 5@ 89 7= 8 2 0 18 1%,
Prosiphneus sp. W fEFMIALET P. murinus M. 5 % ES¥8E (Fahibusch et al., 1983;
Qiu, 1987; Storch, 1987;Wu, 1991) W] 3t tb i #1264 Ochotona lagrelli. Pseudomeriones

abbreviatus. Paralactaga. Occitanomys . sp. . “Karnimata” hipparionum. Nannocricetus
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mongolicus. Prosiphneus % . S S 2 B P RE—#F, SCEEHIE LB A& 30618 5)
YIBERRFHE T T Microtoscoptes fl Microtodon, XL R\ ENT R £ Y X Z R 5
SH A IAE (Flynn et al,, 1997). 1357 SRR AL b LF 26 B M B 09 Bl s
X ABEEAILTAL, MELAZEET SR EE. @B K5 R, 581 4
YIHE P EE T 3 MER K& 2 MRBEM R M, 5 GPTS I, AT AES 5405 T C3A
5 C3Br.In, HUb A HI H W K FER AT HE S R S B LK L & I 3R AR 25, 4
TMa(Sun et al., 1998); iz LA LN 5.8Ma. X SATALE I 2 20 b 350 i Rl
R 45 R (Tedford ef al., 1991; Flynn et al., 1995) MY &. L4 L RExftb 53 s
B 5 45 5%, /T AR A R I L s b A AR 5 LU P A AL B 2 A S W REAR 4, A
M, 49 7~ 58Ma, B E BB 5 HAA Y, AT R T o, LR HE R4
(Flynn er al, 1995; Flynn,1997),

[IF HZEMAWLI6 R, ZENEEBRRKNRE R, A K A mBRER, X
AR TERXEAMERFALEEESERERREEZ L. RERALA LN, H
ARERR R T — AN S M B e 1A

M#HE HRZEMLN WLIS~WLI3 B, &b R, 5 HZ A xR H /N
HEEEAMALAGAENEBEMNIE KD X AR). BYEAETEN Pseudomeriones
abbreviatus. Micromys tedfordi. Huaxiamys primitivus. Chardinomys vusheensis 5§ b, it i
B Chardina sinensis. Micromys cf. M. chalceus SEEHAPIE, AR DL BB RS o L
F LAV EE . Chardina sinensis W) %y i 72 B 35 K T b i it o B AR 28 R 45 4E, 1997),
Micromys cf. M. chalceus 3 B & 3 T Turolian # £ Ruscinian #] (Storch, 1987),
Huaxiamys primitivus A Z M N ERA TS H LR S5 S EA T 8, Chardinomys
yusheensis W &I T & FEH L (Wu et Flynn, 1992). WRIFBELU L a A G, Zai Y
YT EEA, HHBEERE IS R TR EHHE Y THRMOFR Y, o LR, H
HEgT=AEm#, XRS5 WL16 B — A RmE 4 X,

Vil HWRERMMA WLI2~WL7 2. e a M BB RN FE GL43 ). Hp
BUBHRD BT o LB (20%) T RE, B R B B B (4 23%), &R M E. Bl RSt b A
B, RO S8 9% (1993) KR T (49 3.6~2.6Ma) Xt &£ WIS 2 (4
3.1~3.2Ma), & BT B Bl db 7 55 10 40 B 0 A6 A s, G A 15 58+ /\ HB 5% (Teilhard,
1940). WL AT 1 A sh B R B EZ,1997) WY Alilepus brachypus 7 IE H 3, L FHE AL
W Ochotona cf. O. lagrelli. Mesosiphneus, Paralactaga. Protozapus. Chardinomys
louisi % M B Ja B M. & 4 4 H 5 P Chardinomys louisi. Micromys  tedfordi.
Allocricetus bursae. A. ehiki. Ochotonoides complicidens % 5 ¥+t 22 b JK W 78 41 7= th 4k
AR EEX . Chardinomys louisi R IE T Borsodia % MWT 5 LU 76 # R sh P (A K oc,
1988) 3t L. it Chardinomys louisi FlE#H B Mesosiphneus FTEBHR L7 SFHLZ)
PR (R4, 1987; #5084, BR4E 4, 1993) AT be, iy MR N A &5 SR Oy &5 30 1F () 3977 (B =2 3%
%,1993), FHE A K 3.6~2.6Ma, HECRAR LT EFTHEM .

VHE HEBMAWLI~WL] B, ZHamERaER >, REJLSHEINL TN
Yangia cf. Y. trassaerti. Allophaiomys 7B, BOANRRIFIER Allophaiomys 7 A.
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terrae—rubrea (Repenning et al., 1990) % 78 J8 K JE 55 + /\ i &5 (Teilhard, 1940). LU 4 ¥
IR W GRAEE, 1997) Kb s Bk (G J7 I SE, 1983) St sl K Bk, Yangia cf. Y
trassaerti TEMT #4510 3E £2 W) B 8] 7] fEAE 2.5~ 1.8Ma Z Al A 1L, 1997). st A&
B TH AR AR A bR BRI RRIE. AR JE A% R T R AR M A A 1L AR M R
WS T E R AR .

b, BRUABTRART BRI, CEBHEIEA LR 7 At ik 4
% BLEE BT A Y M 5 s A .

3 ARG A Y S

1) 3.6~3.0Ma it YO 3C £ 145, 4k Fr B B 4R HY I BETE 3.6~ 3.0Ma i), 1R & T L
B 1 G W DN L 3 4k A B R b R, L RR S (46 BB 4T H T AR R I 4H (19
) (Flynn er al., 1997). 8 SR/ (8 F) (A B0, 1988) . 1A AR e 2 (21 #k) (BEIR
£, 1987, 1989; #fr 2. IR G, 1993) A — it s #E £ 8. o T 5 mELE, i i a
EFEMREEBREERE, Bmicsk THFEEMFH (BIERB . it et i en
BEHR FNLEMURREI)FFER.

X — B B, iRk T B R B R B Ochotonoides complicidens, § B E 1 Yungiu
omegodon, Eospalax ™ Allosiphneus teilhardi, & Bt B 8 Cromeronmys  gansunicus ¥
Borsodia, & BB Bahomys, ¥ BEL 0 Pseudomeriones complicidens LA & BB Y
Chardinomys louisi ) B B 1 L, F B E % T REBH W Trischizolagus dumitrescuae, ¥ B
Bt W) Chardina truncatus. Mesosiphneus praetingi. M. intermedius, & & B o 1
Cricetinus mesolophidus (5= X%, F5 1)) , WE A 8 Pseudomeriones abbreviatus, 1 B
Bl B W Adantoxerus, B B F 8 Huaxiamys downsi, Micromys tedfordi Ml Chardinomys
yusheensis MR JGH K, fEXVEEFLERNERE NN ZEZE MR HBMERSEM,

TER S, AR 4R F R R 52 ml 9B 2 K 4 S B M B2 R0 w2 B B OB 48 18,
1997 F I ¢ X — B AR W) e e S 1 oy 4k, BB ek L 4 A AR 0 T 2 R B
Mesosiphneus intermedius KIZE 3.5Ma BiJG M\ M. praetingi #5046 ik, M H B B XAEK
25 3.45Ma L YT ISR Yangia n.sp. 1 Y. omegodon; B it W) 5 5 (9 F 04 7 AR Y
N KL B B B Pliosiphneus n. sp.2 I RELE K 9 3.5Ma B 2 F T R JR 6 09 B 15 R 1Y
Fospalax n. sp., JRTEKA33MarfiEX B HFH - REFEHRMWAHEHE LR R
Allosiphneus teilhardi. JE% 5T A2 R 10 B 5086 89 F G TR AL B8 B Eospalax BT
B VAW I Pliosiphneus n.sp. 2, {H X Fl ] Wi oL 7 & P15 3L,

RHALHEABE TR RS BIRENHEETROBMBER - HLFERARAEXT
B S 2R R 5K (Teilhard et Young, 1931; Zheng, 1994, 1997) ¥ &8 EiT.

£ RIEP, KB Bahomys A VI GELE 3.4Ma i /5 MK FELHI Cricetinus mesolophidus
HEAIE L, BEIE S KA TIRK K,

W RZEH Pseudomeriones complicidens KATE 3.5Ma i G M\ P. abbreviatus A F& T
3K, B B MM X BN, BV TE A 0 R O R A (KRR, 1999).

£ B AT KR Chardinomys louisi T K2 3.5Ma B )\ C.yusheensis 534k H %,
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HAME R F /N M AR ECH A 4 DRI E 5 AN, Ui el #4038 1 X ) o

2) 2.4Ma fih s BERR BT B0 Allophaionws werrae-rubrae (Zheng et Li,
1990; Repenning of al., 1990), X Fhl FR P O IR N A i ERMEARE
A RE P M A P L T SO - B AR s 3 RS I O 47 18, 19765 Zheng et L,
1990; Flynn ef al, 1997) (1 Cromeromys gansunicus 1oy 16 &, W SR 8 Yangia
rrassaerti AT BTHEM Yangia n. sp P77k,

3) S.8MaHifa. 93002 KL il sk T2 N EEM E Y H H, - B Chardinomys
rusheensis M2 Occitunons n. sp. 4, i # R EIEAK ML I ml fETRER MG H
O HEIRZ Wi 2 ik AT A, DR R B A A [ 1y 1A R A i A E 9 07 5K, U i M R 44N
FEL NG BT Micromys tedfordi 1 85 5402 5%, JA5 € M Micronvs of. M.
chalceus AT LEIX — I B A (B AR & 78 5] 167 RS 43 A 06 ) 340 08, 2 0.2 BT A7
iR TPV EE B 2

i A 5.8~ 3.6Ma Z 8] 7 Ak 1 B D, I A T8 00 AR A B 1 B bt R, (HAR I (14 /)
A7 PR 0 R D EL s b ] U A X B s . R E S — R E
B SCEM 5/ 4030 A AL ER R R Ok A, TR R R AR AR B — e TR
LA F N

4 HEYEI LG RT

M SCE i ) TG0 5% /N FL S e A A, K2 7.0Ma LR, JLT A fl 26 4R 2 e 4L
Mo DX M My A, — SRR BBERL P 1Y Beremendia, B R Trischizolugus. BB H
Cromeromys X Borsodia. & R F ® {8 Kowalskia % Allocricemus. V0 B B &
Pseudomeriones. ¥ Bk B B 14 Prowzapus. ¥ BB H B Adantoxerus. BB H )
Occitunonys % B IS IE RS FT REZ A k& s B 7E h EH R I 0 81, (H A 7.0Ma LIRE
SERMITAE, I AR, BTG, BT R & N B AL AR T AR B B
S5, AT R AL TR PRE SRS B . — SEFh 2SR BE T B05R, M X AR 5y — e R 8 IE S g
FIEEES, WAH 5

A A X165 5 2B A LA R 1 58 78 Ak B 52 4 BR 16 U Bl 32 75 8 DR I S T 4R T B0
RUEFEXABEE AR, XEWRIE LR 4 MRS BERAES I ZEEKRYA 58.3.6.
3.0 #1 2.4Ma BP.

29 TMa, F [ 3 1 it X A JTRRUT 46 (FD A%, 1997, 19985 Z1EAE, 1999),
NEERERERALE THRREF EARLBEH ML ERRFHEEL. N
ACHVH R F R, KRBT BESMW Pseudomeriones B TG 3 A b, A 36 78 55
WL Ochotona. Prosiphneus FE-H R, HAERB M XN EEREEFRE MR
AR, BA R RE, B2 BLRAR R 28 AR — 5 AR

5.8Ma Al J, ¥ LS B i FLE W e B LB R R R IR S KN
F, A RF 2R H T B (Haq er al, 1988), inE & SMBRANER, AR HHE
AR R /D B AR R T M KRR

36MafiE REMEYEHRANBE. MBRBURRFREARFEAEK, ATRX
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Hufmsg TR IR SRR, BT Yangia 75 H it B O 4148, 1997) X Fospalax1£55 M
B 0 AN BLAR B9 FE 565 Bahonys VA e Al K Hb 3 757 16 5 18 & | BE IR BORE SR o 2 2% b ok
SE A ZF U A T B Tl B B R S D (9 T B, DA T AR K 3 3 T 3 152 % 45 AR 8 A% 1 B i
S AE L — E A2 % AP S HT R  (29 0.65Ma BT S ) A 48 K (W AH, 2545 88, 1965; % 14
%,1990) s BV BRI A WM E 2216, B Pseudomeriones abbreviatus 7] P. complicidens %
s Chardinomys louisi VAW/IMATE 1138 /0 & 3, 38 U5 AR %% B LA hn5& F3 35 0 B &0 iy
WIFLIE s Cromeromys 5 Borsodia A— BB A mE %, M LA SN gL
WEREBTIHAYHBUEFNABEECRAT T AEREARWME. X5TIEA%
(1999) M 15 R 5 Mt XUER B +— 4085 1 57 51 i G0 36 i 4R AU AR s AR 4k 43 51 55 a8 R
K00 oAb & T3 A A SR TURRE 2 AR %% 3t AR Y 3.4Ma 35 58 Ui ek [
Fh, & B 2 AR I 58 A 25 1 FE AW &, 1Ll Repenning ZF (1990) 1B 3 arvicolids 18 H (1 55
UK 4 BRAE DY 8 A — 3L

X EWEE RS KK A EFLAFELE 3.0Ma )G, B TASES W
okl B BB R B8 T R B B Mesosiphneus B Pliosiphneus. ¥ B B & 1)
Pseudomeriones. BBt A Chardinomys yusheensis. C. louisi. BB 8 Trischizolagus % A~
35 N BE Y — 40 AR T 46 2K, X — 25 {4 A1 Repenning %5 (1990) B & BREE 5 AW P #LE
M — 3L,

FAEHEE (1999) A M 2.6Ma 46 7 58 = I P UMk [ T, 2R O 28 ML A B A7 4.
7E 2.6~2.0Ma #118], X EWHFIEAAICRE D HE BB A BMOER. Yangia n.
sp. 18] Y. trassaerti. Cromeromys gansunicus [ Allophaiomys B ¥ ¥, 0] 86 & A Borsodia
n. sp. i Hyperacrinus LA K Trischizolagus 1) Lepus B) % ¥, RPIBEHAEE L — R LA R
A, HIEMEGOHE EIFHER KRR E R 2T MERAEE, 26Ma KA X —Z M
Repenning %5 (1990) B2 EREE 6 WA YT #1417 LI AH 2t L.

£ 3.0~2.6Ma B B2 P9 3C 1 B AL A & I, X AT RS2 i T b2 BR S vk 8 Sk i i
B9 — N ITB Y B, R PT BB R Ak SR B A [A] — 1) 18 7 % 8, 58 VT BB AN 3MIa A2 K vk i
B2k, R B St — 4 Tk, 3R 5 1Y MU i SR 5 1.

it ALEHIRT, FER ZXABFRANHRAGEEREELSZ N FAFLE
BB R M E N RE B b £ RN &S MR £ R AT T ik
HHAREGELMAEE A AL AT AR REFEDNE FTALTRAMNAG. ETMA
£ 5B IAE B A A, LR,
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LATE MIOCENE-EARLY PLEISTOCENE MICROMAMMALS
FROM WENWANGGOU OF LINGTAI, GANSU, CHINA

ZHENG Shao—Hua ZHANG Zhao—Qun

(Institute of Verwebrate Paleontology und Pualevanthropology, Chinese Academy of Sciences Betjing 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 updated 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 er al., 1997; Tedford er al, 1991), though
Ochotona lagrelli, Huaxiamys priniitivus, Pseudomeriones abbreviatus and Micronnys
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, ? Occitanoniys 1.
sp., Nannocricetus mongolicus, and Prosiphneus, etc. are similar to those from
Ertemte (Fahibusch er /., 1983; Qiu, 1987; Storch, 1987; Wu, 1991). As in the
fauna of Yushe, no characteristic genera Microtoscoptes and Microtodon 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 | seems biogeographically more
similar to that of Yushe rather than to Ertemte. Magnetostragraphically, zone [ is
correlative to C3A and C3Br. In, dated about 7~ 5.8Ma, roughly the same as Mahui
Fm. (Tedford et «l, 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 | and Zone 3 there exist a long time—span erosion period.

Zone 3 (WLI5~ WLI3). 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, Huaxianws 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 er al, 1997). Some

Pliocene taxa, Ochotona cf. O. lagrelli, Mesosiphneus, Paralactaga, Protozapus,
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Chardinomys louisi became extinct at the same time. By sharing Chardinonys 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 Jingle (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 clements 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 Allophaionns (Repenning et
al., 1990), discovered before from Loc.18, Choukoutian (Teilhard, 1940), Zibo (Zheng
et al, 1997) and Huangkan, near Beijing (Huang et ol 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 et «l, 1997), Jingle (8) (Zhou, 1988), and Daodi (21)

(Cai, 1987, 1989; Cai et Qiu, 1993). Many biocevents can be recognized from the
almost continuous section, e.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, Eospalax, Allosiphneus teithardi, Cromeronys 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-rootiess
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

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

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

Pseudomieriones 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.

2) In 2.4Ma, Allophaiomys terrae—rubrae, which was thought as the most
primitive species in Allophaionys (Zheng et Li, 1990; Repenning er al., 1990), first
appeared 1in this section, which might evolved directly from the Cronieromys
gansunicus (Zheng, 1976; Zheng et Li, 1990; Flynn et al, 1997). Meanwhile, Yungia
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 ¢lements of North
China. The primitive forms of some taxa, such as Beremendia, Trischizolagus,
Cromeromys,  Borsodia, Kowalskia,  Allocricetus,  Pseudomeriones,  Protozapus,
Atlantoxerus, Occitanonys 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 Platcau
largely controlled the climates of North China. The eolian accumulation of the Loess
Plateau area started about 7Ma ago, which marks the onset of the present day East
Asia monsoon system (Sun er 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 af., 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 Yangiu and FEospalux in
Pleistocene and Recent (Zheng, 1997). The high tooth crown, complicated cnamel
folds, and much more crests etc. of Buhomys, 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 Plateau (An et
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 oul at
almost same time, when the fifth arvicolid dispersal event happened (Repenning e ul.,
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—Allophaionnys 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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