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BE XEWB02HAHEMATELESR4MEYHBER. | HTRBR TSI HRE
i, I+ IHET EHHEW, VR T Lt S8, BE&W 5 93001 b X 8 H#1T T34
tb. HFEEITT BB s 8 Huaxiamys n. sp. 18 H primitivus YA & Occitanomys n. sp. [
Chardinomys WIRALHLEE.

XA HAREGXEW. BHEM, £PHZ, BEi#h

PEESES P534.62

93002 ML HE/NHASIYMAABEHEREEA NG —EEE 9B FESEBIER
Hideo Nakaya % H @K F-H B/ BN RIH ., LB ZH AN — D EARER /D
WA G, HAb A& BEBIEAZR 93001 H S8 S+ CRHESE,2000). KT #H—
B RIE B M ERALE, KA 93001 A+, THMEMETHAFHELBEE, ERHTHX
W AL N A W 72074 (4) HUS R E BT RS L EESET 1999 F 6~7 AX
B ZM S B RIS /DA sk A bR, il A ERS T, KB T ED 35 #h
WA E.

SREF BN RS E B et 0w, RS 55 B # 2 28 05 308 6 — e 18 #b 2 R 4 —
B EEEREAEUYTHU> AITEANNE REZEERAEH CFHE/INERLEY
500kg) #ATHEYE. FLIRAREL 400kg.

ZHh SR 93001 3 B H R BE R 4 300m, £4bF 93001 H S SCEHWH T ile, HEHRNE
WA L% (2000, 1).

BT iz R AR s R AR AR B S , A SC R B I M AR i R 2R 5 | TR

XHHERZESH CL, B A K H8H =Ll &,

1 HER 45 H R
CEW 93002 H R FH T BHE AR E L RS, FEHNHELSERE 15.62m, A LET

CL1. EZB(CLI-1) ARZFERE, S KEBHIE; TH(CLI2) WUHAR, DHAaml

1) BRARKBFEESTE (55 49772090) Fh BRER E AP ESH AL¥NEMPFR SN IRFELTE
(5. 970303) ¥ Bi.
R E R 2000-03-27
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SUEHEEZNE, BB —, /M F lom, BEBELE 0.65m
CL2. LB (CL2-1) ARG ERE, SRBANE TH (CL2-)FHECSHYRES
EOWAR, OHRA M AE RS, BREY —, /N Tlom, RAKS 0.73m
CL3. L3 (CL3-DEE R E; T3 (CL3-2)B %A, BRAREE 90cm, BRA B4+
UBREZHE, BEELBOERE . ERERS, 8 PE, BREREE, b
¥ b BBER 1.45m
CLA. M EETF 8GN 5 NR BEEFEERBRERE (CLA-1): FEARERPBKE
&IE (CLA-2); B E EH K (CLA-3); M B 2 (CL4-4) R T B4 2 (CL4-5).
BAEREE S0cm, IUBSHEE N E, SE LB RBEKSHA (BFEKXT Sem)
3.5m
CLS. B# (CLs-1) Mg B et RiEE . E; T (CLS-2)BEZ, BE40cm, ISR
SR RE, SVBUERERG 1.Im
CL6. WBRE DR A A UERE. BRENE, %L, FRAKEE (> Scm) 3
0.5cm EE/PMHRAREEEHDEY, BREBRER B, BEREELT, F - B
3, RBUBE 0.84m
CL7. L H (CLT-DERANTE, AE4LA; P8 (CL7-2) AEBHERE. R KR
HEBCLT-DARY Sem WA R, TEARKAABEBRER, M5

BREE, 4.45m
CL8. KBt le s R ENUREE, KHEIY 10cm BEHTE 1.8m
CLO. L HEEARDPERE THRADFA DHEASUSHEESRK

HARRE, PRAERETA, i G EREE, MBUKYE 1.Im
AERRIKE

2 YR S BB E

93002 Hi | H T Z 4 B R BB /N s kit 35 ), HAEBE S0 6 LE 1.
R4 5E (2000) B K 93002 M 5 & AL R L3 R 2 X 1 B 8 A R (WL16) Z T i
WL17, £ bt S 5 & E AR 4 ST R, KBLR 93002 R 46 A R AL R AR
YT AREK CLS-22, M THA 2 (CL6) Z £, X RTF X EWHIME M WL T8, ARz
5 WL17 *f H.

WIS GBI LA AE R B, T 93002 R A ENTE L
RGHR 4 EYBER.

[ #: 2R CLO~CL7, 1 24T 93001 b A FEa [ #. ZHHA/DWEIAZY
F 147, KA RBE S5 R (5 36%), & RA 3R (5 21%), Y RE EBRL R EA B4a
BLRRERIRIERE 1 F G Ald 7%). EZEAATRALGLSFEERE.

LR SWAHES T 5 93001 A T BN | frkH W MAEE . Huaxamys n. sp,
Karnimata  hipparionum, Occitanomys n. sp., Kowalskia(2 ), Pseudomeriones
abbreviatus, Ochotona lagrelii, Gliridae gen. et sp. indet. % 9Ff, hAHE ALK
64%; WAL i | W EETHEREEHBEZ EMBBRAZZT, Bk, Wi s 1 #
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R RETH, HERE 93001 #Hi S HZE R (KT 8.4m) K, M 93002 1 4 (7.35m) /b,
HEFEHEWRER G E F BT & A &,

I # 5  Occitanomys n. sp. HWHR G B EMK O. pusillus (Schaub, 1934) ik,
RAABRBEABERM, U ML EH GRAZEHE 93002 #5614, 93001 #4512
%), HE Rk 1 575,

1  Occitanomys n. sp. # O. pusillus M1 F7RIFIELLBE
Table 1 Morphology comparison of M1 between Occitanomys n. sp. and O. pusillus

Occitanomys 1. sp. Occitanomys pusillus
specimen number 18 190
tlbis(%) 83% 12.6%
relative position of t3 to t2 slightly backwards far backwards
t3—t5 conmection or posterior spur of t3 (%) 61% 93.6%
t4~t8 connection (%) 28.5% 90%
t6—t9 connection(%) 50% 100%

O. pusillus B IR (J0: ML tlbis B8, 112 HE, ml cp HE) ML R (0.
BEN BT, ML AENRR) MBS HIE B ETHERE KM E Turolian # &
0. sondaari #t# (Storch, 1987). WiSLEW I #M Occitanomys n. sp. 7 M1 FHHEAL
WH#EHTF 0. sondaari, Bf5#H M1 tlbis TEZE B (72%, 41 HFRZ) & B3-tSE# HH (0,
41 ) BNERBENIRIE, T t6—t9 FEHEM LA (74%) MIEK (Van de Weerd, 1976). T
BE F ¥ Turolian ¥ B9 O. adroveri M1 tlbis 7 7E tb B (89%~ 100%). t6—19 i #& b 4
(98.5%~ 100%) B B t4—S3E WA (75%~ 97%) & T ¥ Occitanomys n. sp. B4 Bt
3, 2 3—SEEHLH (0%~ 11%) WBBEAFEHR. B, X Occitanomys n. sp.MF, X
EW ] HAEHRA B 5K Turolian #A48 LLE .

I ##) Karnimata cf. K. hipparionum 8 ™MEFH B LB EHREAH K (ZHH ML
K/ BABIN 2.09/ 1.43 F11.99/ 1.32mm), BEER SIS TEN TR/ —K. HMHER
MERBIA M EREINIDNMAR I+ LM B BHEEMN LR (15% BREE
2/ 3)/h: M1 t12 BB B B (67%) 85 F (60%) T K M2 R Bk 4 & EL B (67%) B /R
& (89%) A/h. ‘

[ ¥ Karnimata cf. K hipparionum E 8 E T LB 7 & Turolian M K. darwini,
RIAEMI tl BRART (GEMN8%), 3 FRIFEENLLHANEEN 19%). BEREE
i, BAEM FHRE / KHEME0.68)8EE (0.64) K, t12 REM LB (67%) BEE
(100%) H/1,

7= F B & ¥ 3 Dhok Pathan 2 (#f ¥4 T BX ¥ Ruscinian 8{ Ruscinian / Turolian) ¥
K. huxeyi 5 K.darwini EFIRAE K m3 5 m2 WP KEZ H(95% 51 83%) . M3 5
M2 B KEZ H (87% * 69%) . M2 R 4 AR B LB B (100% XF 61.5%) BA X m3
#1542 % (3 *F 2) % (Jacobs, 1978). M4, BT E M1 EE ML FHE / KK 71% 3t
64%), M1 ItI2 AR T, m3 BRI TRIAART2BLE.

XEW | #8 Karnimata cf. K. hipparionum M3 5 M2 FHKEZ K (79%) . M2
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VI BCH 4 8 L) (67%) . m3 AR B 3 B LB (25%) S FE N T K. huxleyi 5 K. darwini
ZE,imdEm2 EHKREZLB1%) X m3 B T IRAEERIEERETHE. B
B, I\ Karnimata ¥1%, XEW 1 H KBS LU R 5 T 5 Turolian .

B TR 93002 Hi A & b A B AL B2 T SCE 1 93001 Hb S H B WLLT J2, % PR
hE LA G AT — R, 18 93001 iAKW | HLAHASERFER UBTHRERMEE S
AR R FEAN R B s b A A A YA RN R B B SR AR X BB 2%, 2000) . HERR
PERE, L ERFWRHEBME A E, | FeT B EAMEEE. BAMEE T
B T AR P, SBRMAY b Turolian #4 2 (Qiu et al,, 1999). X 93001
ARG EZ TH MR ER UM ER AR,

1 #. #2200 CL6, A 1T 93001 # R WL16. AW ANEERANBHALR. E
RET —MEH KR, 7TEN N HHRHRE.

I #3220 CLS~ CLA, H H T 93001 #1581 WL1S. % BAA € BR s &
ERE. sk AESP I E5RF_SEAYB LKA Mcromys chalceus,
Apodemus orientalis, Nannocricetus mongolicus, Sinocricetus zdanskyi, Kowalskia similis,
K. neimengensis, Pseudomeriones abbreviatus, Sminthoides, Paralactaga, Sicista,
Eutamias, Atlantoxerus, Ochotona lagrelii %, H T B A W IEHM 85 B sh W B 0556 FiM
HE A FEBE Y LG A4S (Tedford et al,, 1991; Flynn et al,, 1991; Wu and Flynn,

1992) tb %%, 3£ [F 2K H . Huaxiamys primitivus, Micromys tedfordi, Pseudomeriones
abbreviatus, Prosiphneus, Ochotona lagrelii %, HIL L R AR SIYWHEHFRE,

7E CL5-2 (M 4 F 93001 1 fi# WL15-3F1 WL15-4), R sty — 1M B e H
At BE B BE, B Huaxiamys n. sp. 54 H primitivus, Occitanomys n.
sp. b Chardinomys n. sp. 5.

it 93002 L KR HE, TUEHR - EEBYHHNAELRSE CLS ZA S, RN
93001 Hi S 3t b, HEF B ER KAES sMa £ A, R — & HE T8 F H# (Qiy,
1988; f 5 ¥ %, 1990; Bk A%, 1995; Qiu et al,, 1999).

V#. 226 CL3~CLIL, M % F 93001 #8580 WL14 BT 382 AL, W REF I8 45
47~ 46Mald]l. 7E % % B, Huaxiamys n. sp., Chardinomys n. sp., Allorattus
engesseni”, Kowalskia neimengensis, Sinocricetus zdanskyi, Chardina sinensis “# K, T
Chardinomys yusheensis M Pliosiphneus lyratus FF i H B, XM ERO YL HSR
i B RS E E 3R (Qu and Storch, 75 ) B ¢ &, 6 40 #8 H Huaxiamys,
Chardinomys “bilikeensis”,  Allorattus engesseni, Trischizolagus % . Wt Chardinomys
“bilikeensis” ] M1 BA 3~ 4 Wi AR HWr, LB 5L sh W BE 80 B RAR 35 T CL3, B WX AN R
BEA M1 K 3 B8 Chardinomys n. sp. XRHE M1 K 4 IR K C.yusheensis.

1) Qiu Z D and Storch G, (in press). The early Pliocene Micromammalian Fauna of Bilike, Inner Mongolia,
China (Mammalia: Lipotyphla, Rodentia, L.agomorpha)
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3 BRI RS

93002 A N ~ VH /DN HASIPAEERMENLEIENFEFEL (RE 1), 3t
93001 Hi R A KAN XS Z 8 WLIS-14/Z AR —MAP3E, (B i T HI E 84, if A 2 PR 3C
EWHEEEY IR E T EEER, KR/ W R e,

LR E SRR YR R BRI, KA UL Huaxiamys n. sp.— H.
primitivus B Occitanomys n. sp.— Chardinomys n. sp.— C. yusheensis Wik R B BH R F
.

3.1 Huaxiamys n. sp.[8 H.primitivus B8R

Huaxiamys n. sp. 7B % FERE Progonomys J& WHFAE, 40 M1 t1 A1 4 WAL EE 3
M6 NG, 1 2F—REHEE 4 M 8 F—RAEAE sk 7, BFEEF 2bis
Z EARKMEMI Y 3INMERZEZ —/NR, 6 M9 KREH—FHE M5 ZEFRA
BE, MEFB NS,

Huaxiamys n. sp. IR CHE (1992) @B i%B (BEM H downs)) BF R BIER —E %
BE, I M1 B 2 RTBE R RTEM, S REMEREFRBAHESE RS HEKFIEH SR
Al

H. primitivus B M1 36 (B ERARA) N 2 4, B AR EN RERA —E /AR
P, XEWMIRATE T, XEWB Huaxiamys n. sp.F H  primitivus F¢4E HEE T
#* 2.

%2 Huaxiamys n. sp.HH, primitivusBIMISELL B
Table2 Morphology comparison of M1 between Huaxiamys n. sp. and H. primitivus

Huaxiamys n. sp. H. primitivus

Similarity
1 root number 3+1 3+1
2 17 absent absent
3 t6 and t9 connected connected
4 valley between tl and t2 wide wide
S tlbis present present
6 tl and 2 connected connected
Difference
1 projecting of t2 slightly forwards far forwards
2 angle of occlusal surface and anterior slope 33.8° 18.3°
3 tl and 2 less elongated elongated
4 t1-t2-t2bis not connected connected
5 tlbis present absent
613 to t2 slightly backwards far backwards
7 tl12 developed less developed
8 L(average)(mm) 1.56 1.74

W(average)(mm) 0.98 1.00

W/L (average) 0.63 0.58
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FZHPIMAASAEAENZEARAED, TRRIFAR, ARSRACTNRA R FHE
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11
2
cL7
3
CL8
cLo

B2 Huaxiamys n, spFH primitivust #4L% R
Fig.2 Evolution relationship of Huaxiamys n. sp

Huaxkamys n.sp.

and H primitivus

B MO0 pusillus X R ¥ 8 O.
Chardinomys M1 B t1 1 4 B 00, t7 8RR, t1bis AR R ERES, BAEEMNZ AT F
EEAUENXR, TERAN-EESHANER (T 3).

|3 Occitanomys n. sp. .Chardinomys n. sp. ¥ C yusheensis FIMIUSAE L

Table 3 Tooth morphology comparison of M1 ameong Occitanomys n. sp.,
Chardinomys. n. sp. and C. yusheensis

MEBEA#HI LR RER. Huaxiamys n. sp.
t H. primitivus RA B RIE B R, £
WERRF L, BfiE M CL8~CL2-2, EHE M
CL5—2~CLI1-1, ik B  H R A= W B G .
ECL5S2~CL22# 6, MEEMESE, £
A A RE LR B EM, EMHE
FF A — e A 3L AR, PO A R R A
RERMERHFUXR (B 2). Huaxiamys
primiivus ) B, — M HREEWNIHRE R
t1-t2—-2bis 19 B L 4b. M 93002 #b 55 F 3K,
XMEFE AW ERSECLS2, XXETF
93001 Hh A5 B WLIS K&, T B ERA#E
49MaZ . #R T 7E M 4t & M Huaxiamys
primitivus RE HAAED L H LI (R XH
%,1992), B I, 3 W 35 Fp 2 (8] B 5% 4 65 (8]
HEERE A

3.2 Occitanomys n. sp.— Chardinomys n.
sp.— C. yusheensis RI1¥5 %

I EATR, XEW 1 # (B3 93001 #
93002 #1 2) I Occitanomys n. sp.HA

adroveri J&. 1§ W) % fE. Occitanomys n. sp.

Occitanomys n. sp. Chardinomys n. sp. C. yusheensis
1 specimen number 18 6 6
2 root number 3 3 4
3 tlbis (%) 83% 67% 100%
4 relative position of tl to t3 far backwards slightly backwards slightly backwards
5 relative position of t3 to t2 slightly backwards far backwards far backwards
6 tl-t5 connection(%) 33% 67% 50%
7 3—t5 connection(%) 0 100% 100%
8 t4-t5 connection(%) 39% 33% 100%
9 t6-t9 connection(%) 50% 67% 33%
10 t12(%) 89% 33% 17%
11 W/L ration (average) 0.68 0.68 0.64
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MEFRATLLE H M1 B — 2 a3, g R 5 E 8, o Mt 8 HUBEZRHATR
—KF, 3 HEXNT 2 WABZRHERE, o A 5,3 F S K o4 F 15 AHEES BRI R,
t12 FEAE B U B Z I8/ 55, B B3R 1 R B R BRSL B ¥ B AL 5 i S (1 3).

CL1
CL2

CL3

CL4

Chardinomys yusheensis

SE R = =[S E

CLS

CL6 .

R

Chardinomys n.sp.

N

CcL7

© |

Occitanomys n.sp.

CL8

CL9

B3 Occitanomys n. sp.. Chardinomys n. sp.BARC. yusheensisfIE X R
Fig.3 Evolution relationships of Occitanomys n. sp., Chardinomys n. sp., and C. yusheensis

TE Chardinomys B, REIFMK M1 AR AR E, BRIFKH M Chardinomys n.
sp. RA S5 HME Occitanomys n. sp. HEHEE G ), BFB EFHUM C. louisi BEF
4~6 MG (AT, 1988), A R EH WK C. nikewanicus RE 6 MR CRELE,
1981), BEM C.yusheensis BA DR K REE (Jacobs and Li, 1982), VBT & i b 57 th %
AR (S MER) XBITAB C. nikewanicus FEF2%,1993). ANXEBHEEF, K
BHWC luisiB—1TBEM BEBEBETC yusheensis@ MR M), BT
C. nihewanicus (6 ™NKHR); 93001 i s 8 37 BAL ™ H B BB 0 5 MR, XA # AR
HEBMMAWMB -, BH, XAM EREEUFAN TR ELBES. B EHFHE®
Chardinomys n. sp.3 NEMR) - EF B C. yusheensis (4 A 5 HR) -8 £ F7 it 49
C. louisi (5 MER)-EEH M C. nihewanicus(6 MER). EHEHE L, 52 E
FEEAABRENES, JEMERS Huaxamys HF.

4 ViH4ER

1) Occitanomys n. sp. 1 Karnimata cf. K. hipparionum W3 RIGHERA, XEW
T #5 i B AR AT B8 4 AR A8 39 5 24 T BRWH 9 # Turolian .
2) XEW I HWDBHRARRERT — M S KR, B I E 7 AT fEskR R
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FEN g HA B #% Turolian BRI T,

3) 93002 #b & CLS-CIAM/NEE A HSEFHEN R L&, ERR L
A5 % W sh YR th 8, Wi CL3-CL1W T 5 L@ sesh B BEFR XS L.

4) BR BN SN EREAHENKE EFRAA#HIELBEUNE

Huaxiamys n. sp.[q H. primitivus W%, Occitanomys n. sp.[8 Chardinomys n. sp. B
VARG E W C. yusheensis FIFE .

Bt AXBHRT, RENERLERUH LD HBHRG FRFEA, 24
ERBHA S DB R F AR, ABLEAR G EXMBH I AL S0 T 5
SN & Fo KM T, B — I AT T AR

LATE MIOCENE-EARLY PLIOCENE BIOSTRATIGRAPHY OF
LOC. 93002 SECTION, LINGTAI, GANSU

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

Summary

The Loc. 93002 was found by the latter author in 1993, which yielded large
amounts of small mammal fossils, however, only from one level. Zheng and Zhang
(2000) primarily correlated it to the WL17 of Loc. 93001 section. For better
understanding its precise stratigraphic position and correlation with the other sections,
more detail geological and Dbiostratigraphic work was carried out in 1999, The
geographic position of this section was shown in Fig.1 of Zheng and Zhang (2000).

The basic fieldwork method is the same as that was adopted in the work on Loc.
93001 section (Zheng and Zhang, 2000).

Since no paleomagnetic data can be used, this paper mainly focused on the
biostratigraphic classification and correlation, and also on the bioevents in the
evolution of Muridae.

CL in this paper represents the stratigraphic level of this section.

1 Stratigraphic classification and correlation

The total thickness of the section is 15.62m, which was divided into 9 major
levels and different layers in each level as shown in Fg.1.

In this section, the CL6(conglomerate level), can be lithologically correlated to the
WL16 of Loc. 93001 section. The source materials are mainly composed of granite
and metamorphic rocks with large sized pebbles and reflecting long distance
high-energy transportation.
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2 Biostratigraphic classification and comparison

From this section, large amounts of fossils belonging to 35 species were
discovered by screen washing. The distnbution of fossil taxa in the section was
shown in Fig.1.

According to the lithostratigraphic division and fossil contents, especially the
phylogenetic position of some dominant elements, four biostratigraphic zones were
recognized in this section.

Zone I. Represented by CL9-7. It can be correlated to the Zone I of Loc. 93001
section. There totally discovered 14 species of micromammals. Among them murids
are the dominant elements (36%). With the Zone I of Loc. 93001 section, this zone
shares 9 species that take about 64% of total species. The difference between them
exists mainly on the thickness of the strata. Since the conglomerate level is relatively
horizontal in this area, the reasonable explanation for the difference may be on the
different topographic height of the base rocks, or on the different erosion extent.

Compared to the Occitanomys pusillus from Ertemte (Schaub, 1934), the
Occitanomys n. sp. from this zone is characterized by its less lophodonty upper molars.

The detail morphologic differences of M1 were listed in Table 1. Compared with the
European Occitanomys sondaari of Early Turolian (Van de Weerd, 1976), the present
new species has the M1 with higher percentage of having tlbis, t3—t5 connected, but
lower percentage of t6—t9 connection. With the Middle Turolian O. adroveri of Spain,
it has lower percentage of having tlbis, t6—t9 and t4—t5 connection, and higher
percentage of t3—t5 connection. Evidently, the new species is not in the phylogenetic
lineage of European species. However, by the evolution stage, the present species
shows primarily that the Zone I can be correlated to Middle Turolian stage.

Though the average size of Karnimata cf. K. hipparionum is slightly larger, it
has almost the same morphology with those from Ertemte (Storch, 1987), except the
statistic data show its primitiveness. The root number of Ml is 3, not 3+ 1, the
percentage of existing posterior spur of t3 is 15% rather than 2/ 3, the percentage of
developed tl12 is about 67% than 60%, and the percentage of M2 having 4 roots is
67% than 89% in the latter.

Compared with the Early Turolian K. darwini and K. huxleyi found from Dhok
Pathan (Ruscinian or Ruscinian / Turolian boundary), the present species has some
characters statistically in between them. The average length ratio of M3/ M2 is 79%
(83% in K. darwini —95% in K. huxleyi); the percentage of M2 with 4 roots is 67%
(61.5% in K. darwini — 100% in K. huxleyi); m3 with 3 roots is 25%, while the
average length ratio of m3 / m2 (81%) and the development of lingual anteroconid on
m3 are more close to the K. darwini. So, from the evolutionary stage of this species,
this zone can also be correlated to Middle Turolian.

Zheng and Zhang (2000) correlated the Loc. 93002 to the WL17 of Loc. 93001
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section, and combined its fossil contents into the Zone I of the 93001 section, which
was thought younger than it should be by comparing with the fauna of Ertemte and
the assemblage of Mahui and Lower Gaozhuang Fm. After detail correlation, the
original Loc. 93002 should be the same as the CL5 in the section. Exclusive of the
old collections, the assemblages of both Zone I of Loc. 93001 and Zone I of Loc.
93002 sections should be of the same age, and can be correlated to Middle Turolian
stage.

Zone II: Represented by CL6. As explained above, this level can be correlated to
the WL16 of 93001 section, from which no fossil was discovered. Strictly this is not
a biozone, but only represents a big gap between Zone I and Zone IIL

Zone III: Represented by CL5-CL4, which can lithologically be correlated to the
WLI15 of Loc. 93001 section. The faunal assemblage of this zone shows high
similarity with the Ertemte fauna by sharing Micromys chalceus, Apodemus orientalis,
Nannocricetus mongolicus, Sinocricetus zdanskyi, Kowalskia similis, K. neimengensis,
Pseudomeriones abbreviatus, Sminthoides, Paralactaga, Sicista, Eutamias, Atlantoxerus,
and Ochotona lagrelii. It can also be compared with the assemblage of Taoyang
member in Yushe basin by sharing Huaxiamys primitivus, Micromys tedfords,
Pseudomeriones abbreviatus, Prosiphneus, and Ochotona lagrelii. According to the
paleomagnetic dating of WL15 of Loc. 93001 section, this level should be about 5Ma
in age, of early Pliocene, while the Frtemte fauna was generally thought as Latest
Miocene (Qiu, 1988; Qiu and Qiu, 1990; Tong et al.,, 1995; Qiu et al., 1999).

Zone IV: Represented by CL3-CL1, which can be correlated lithologically to the
lower part of WL14 of Loc. 93001 section. In this zone, the Huaxiamys n. sp.,
Chardinomys n. sp., Allorattus engesseni”, Kowalskia neimengensis, Sinocricetus
zdanskyi, and Chardina sinensis died out gradually, while Chardinomys yusheensis and
Pliosiphneus lyratus first occurred. To some extent, this assemblage has basic
characteristics with the Bilike fauna (Qiu et al, to be published). Both the faunas
have Huaxiamys, Chardinomys “bilikeensis”, Allorattus engesseni, and Trischizolagus.
The Chardinomys “bilikeensis” from Bilike have 3~4 roots on M1, while from CL3,
there produced both Chardinomys n. sp. with 3 roots on Ml and C. yusheensis with
4 roots on MI.

3 Bioevents in the evolution of Muridae

From this section, there are at least two phylogenetic linecages of Muridae that
can be recognized: Huaxiamys n. sp.- H  primitivus, and Occitanomys n. sp. -
Chardinomys n. sp.- C. yusheensis. At the same time of the turnover, the bioevents
occurred which may suggest environmental changes.

1) Qiu Z D and Storch G, in press. The early Pliocene Micromammalian Fauna of Bilike, Inner Mongolia,
China (Mammalia: Lipotyphla, Rodentia, Lagomorpha).
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3.1 The evolution from Huaxiamys n. sp. to H. primitivus

The Huaxiamys n. sp. fits well with the diagnosis of this genus except some
primitive characters: the t2 not projecting so forward and t3 not posterior shifted. The
H. primitivus described by Wu and Flynn (1992) was represented by two Mls, which
could not give enough character variations. The materials from Wenwanggou can be
good complement. Detail descriptions of these two species will be given in later
papers. The morphologic character comparison of the M1 between these two species
was given is table 2 for discussion.

By the comparison as Table 2 shows, the two species have same characters as:
root number on MI(3 + 1), lacking of t7, t6—t9 connected, tlbis present, wide valley
between tl and 2 etc. The differences between them show the primitiveness of the
new species and their evolutionary relationships. One of the most important changes is
the connection of tl-t2-t2bis in the latter species. The Huaxiamys n. sp. is first
recorded from CL8, and H. primitivus from CL5-2. They are coexisted in the section
from CL5-2 to CL2-2. The distribution of the species in the strata (Fig.2) shows that
the new species did not replace the ancestor species right after its occurrence, while
they coexisted during a time period.

3.2 Occitanomys n. sp.- Chardinomys n. sp.- C. yusheensis lineage

As discussed above, the Occitanomys n. sp. could not be in the European
Occitanomys lineage. However, it shows close relationships with Chardinomys, which
is autochthonous in China. The comparison of the three species is shown in Table 3.

The concept of Chardinomys is becoming much clear by studying on the materials
from Lingtai. There are different root numbers of M1 in different species. There are
3 roots on Ml of Chardinomys n. sp., the same as its ancestor species Occitanomys n.
sp.; 4 roots in C. yusheensis; 5 roots in C. louisi which was thought with 4~ 6 roots
(Zhou, 1988); and 6 roots in C. nihewanicus. The same as the Huaxiamys lineage,
the distributions of these species in strata are also overlapped to different extent. The
evolutionary process should be the same as the Huaxiamys.

4 Primary conclusion

1) The relative primitiveness of Occitanomys n. sp. and Karnimata cf. K
hipparionum suggested that the Zone I of Wenwangou can be correlated to the
Middle Baodean or Middle Turolian of Europe.

2) The conglomerates of Zone II and great different fossil components between
Zone I and Zone I show that the sections of Wenwanggou lack of sediments of
Late Baodean stage by erosion.

3) The micromammalian assemblage of Zone III shows evidently of Early Pliocene,
and can be correlated with the Ertemte fauna. Zone IV can be tentatively correlated
to the Bilike fauna.

4) Murids are the dominant elements in the 93002 section. Among them two
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important evolutionary lineages can be recognized.
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