#3sk Hal HRE MY FE R pp.274~ 286

20004 10 H VERTEBRATA PALASIATICA figs.1~3

HRREXE (93002 th =) B P #h
#H—B FEitt Ry
kOB Ay

(PEBZRETEFHIWE ST AR JtE 100044)

BE XEH®BHEHEMNTE LESR4NMEYHZETR. | HTRETHESHHRE
B, I+ ITHBET EFHEHN, VERF LR, BE&H 5 93001 H S8 E#T T 3t
. EEHITT BB 3% F 8 Huaxiamys n. sp. [8 H primitivus BL & Occitanomys n. sp. [
Chardinomys WIRALHLEE.

XA HARGXEW. BHEM, £YHZ, BE#k

PEESHES P534.62

93002 R &/ INHEHAMYACHEHEREALE —EEE 9B ESE5RTER
Hideo Nakaya % 4HRUH - H BFAM S AR R B, oMzt S —DNRARE RN
WA WG, HAb A& BEBEAZR 93001 H A S CRHESE,2000). KT #H—
BRI RO ER LR, JR4b 93001 #L S, THREMESAR OB, ERHTHX
EWH AL /NG W 72074 (4) H S EHITREH T, EESE T 1999 F 6~7 AX
B S 2R &/ N Wb, B BN RS, KB T 24 35 #Uh
WA,

SRAE TR S TE IS B 6 ) T, AR S HE 0 IR M R 2 O YR G TR] — B 1B L R R 43—
B BEEREESETAS> AITEANINE BREZRERER (CFHEIMNERLIEY
500kg) #ATEYE. FLIKARELA 400kg.

e Hh PR 93001 H A5 B B LR FE BT 49 300m, £bF 93001 #u S X EH K T, MR E
A A L% (2000, E 1).

BT i S R AR R AR AR W S, A SC R AR i R 2E 5 I TR

XHHESESH CL, B HRAH K E =L &,

1 HER 45 H iR
SCEM 93002 H S HH TP E LS, FE BB ESEE 15.62m, A EET

H:
CLL. EB(CLI-) ARG ERE, §KBAIHE; T8 (CLI-2) AR AR, AR

1) BRARKBEELSTE (45 5.49772090) Fih BREREAEY ¥ 5H ALEN BEMPFRSINIFELTE
(%5 970303) ¥ 80,
R E . 2000-03-27



4 3 HIRRESE . Bl RECE W (930023 52) B Tt — B Lt A YR 275

GRS R E, R —, /MF lom, BEKE 0.65m
CL2. LB (CL2-) W REERE, SABRANE: TH (CL2-)RHECSHURES
EEBAR, BBHRA RS N EREE, REH—, /N Flom, BAKSE 0.73m
CL3. L3 (CL3-D ¥ BB E; T (CL3-2) B 5A, B A R & 90cm, BRA 843
UBREZIE, BEFLBHERSE . BREERG, SR PE, BREREE, b
¥ £ BLBER 1.45m
CLA. M EET 84K 5 N2 IEEREGRPRRESE (CLA-1): KEARERSBRE
B8 E (CL4-2); BB B K (CLA-3); MR 2 (CL4-4) B T HHA 2 (CL4-5).
B RE SOcm, IS RER N E, SHELBRBEREHA (BFRRXT Sem)
3.5m
CL5. B3 (CLS-1) Mg B e BmRE. 5 T (CLS-2)WAEZ, E40cm, R
BRAE, FLBEREHE 1.Im
CL6. WHRE, WA RS YIRS, BRENE, 5%EE, BRAKEE (> S5cm) 3
0.5cm EH/NHRARERCHD RS, BREBER -, BEELF, 0F - R
K, REHE 0.84m
CL7. LB (CLT-DEREARTE, A4 A; 78 (CL72) B RE. B KRR
R (CLT-3) N BA Sem WBRAR, FEARKEARRERER, %S

BERAE 2, 4.45m
CL8. K ea s I H AP R A, BH N 10cm BRD A 1.8m
CLO.EHEEARDRRE THRAIDHRA DHEASUBSEEL SR K

HABRRAE, PRAERETRA, 5k 5 EREE, MBUKLE 1.lm
HERBKE

2 YIRS RO L

93002 Hi R H T2 4 RAE /NS0t 35 M, HAEBE SR 6 LE 1.
R4S (2000) B K 93002 M & AL B L3 B2 2 X F W # H 8FA JE (WL16) Z T i
WL17, £ w3 S 5 & iR R 40 53 B R G, KB 93002 # 5 46 A B AL R AR
YT AREK CLS-2Z, L THARE (CLe) Z £, X B F X E W HITE M WL1S T8, T ARz
5 WL17 *f H.

WS AR ENEAN YL a B e RHH#ALH B, TT# 93002 A HEMATE L
X5y R 4 S EYHES,

[ #: 2B M CLO9~CL7, 1 24T 93001 A F @ [ #. ZWEHA/DEIAY
A 14 50, KA BER S (L 36%), B BRA 3 M (4 21%), ¥ RE B RAL A REL Ra
AL RIRIERE 1 MGG 7%). EZHAT RO SHEEERE.

BHRK S YAHE 5 93001 HATHREAME | HILH B MEE . Huaxiamys n. sp,
Karnimata  hipparionum, Occitanomys n. sp., Kowalskia(2 #), Pseudomeriones
abbreviatus, Ochotona lagrelii, Gliridae gen. et sp. indet. % 9Fff, HAE IR AH
64%; FIHLSH | O BMETHERRBEHEZ EHNWBRAREZT, Bk, WA 1 #
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R FE . HEFRE 93001 # SRR E (KT 8.4m) &K, M 93002 & (7.35m) E /b,
HEFTRESEEEHEET HBHNAZHA,

I # 98 Occitanomys n. sp. WHNFEH B E W O. pusillus (Schaub, 1934) Rk,
RHA AT RFBAEEZME, UM EH GRALEHE 93002 H# & 6 4, 93001 #5 5 12
%), HEHIE 1 5.

+1  Occitanomys n. sp. # O. pusillus M1 e SHSELL B
Table 1 Morphology comparison of M1 between Occitanomys n. sp. and O. pusillus

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

O. pusillus BA JRHHER (0. M1 dbis BR2%, 612 R, ml cp HR) ML R (.
HENEEE M, MLAEXNRE) WIBSRFE, X 8 XEREFE KW E Turolian #1 &
0. sondaari ## (Storch, 1987). WiSCEW I M Occitanomys n. sp.7E M1 FHhEA L
EHIHTF 0. sondaari, BJ5& M1 tlbis FF7E LB (72%., 41 HFR4) & G-tSEEE HH (0,
41 ) B/INETBERIELR, T 6 -9 EBEH LB (74%) WA K (Van de Weerd,1976). F
BE F & Turolian ¥ B9 O. adroveri M1 tlbis 7 7E L B (89%~ 100%). t6—19 i # b 4
(98.5%~ 100%) B 2% t4—S3&E 8B (75%~ 97%) % 7 T tL Occitanomys n. sp. 15 3t
3, B 3SEHE LB (0%~ 11%) BB R EME. B, U8 Occitanomys n. sp.T &, X
Ew 1 HHER KB 5B H Turolian HAH HLEL.

| ##) Karnimata cf. K. hipparionum 8 ™AV H BB EREH K (ZEHH M
T/ BABIN 2.09/ 1.43 711,99/ 1.32mm), BEER SIS EHN TR —FK. HMER
MERBIL M EREHNINTARI+ LMl S BHEEM LR Q5% BEE
(2/ 3)/h: M1 t12 RE BB (67%) BIGH (60%) B K M2 B iR Bl 4 B LLBI (67%) B E
& (89%) K/h.

1 # & Karnimata cf. K hipparionum B35 78 5L B 3 B Turolian I K. darwini,
RAEMI tl FRARET (5EMN %), 3 BRBEEN AN (GEN 19%). BERAEE
i, RAE ML FHRE / KELME0.68)BEE (0.64) K, t12 RE HLH] (67%) BEE
(100%) H/,

7= F B & ¥ 38 Dhok Pathan 2 (f ¥ F BX ¥ Ruscinian B Ruscinian / Turolian) &
K. huxeyi 5 K.darwini I EFRAEH m3 Em2 WP KEZ L (95% 51 83%) . M3 &5
M2 B2 4 B 2Z H (87% 3 69%) . M2 R 4 MR EY LB B8 (100% 3 61.5%) KA & m3
B 15 4R 1 (3 F 2) % (Jacobs, 1978). ML, RIE M1 EE ML FHFE / KIEKH 71% 3
64%), M1 FtI2 AR E, m3 BO TR ARTELBAE.

XEW | #8 Karnimata cf. K. hipparionum M3 5 M2 FHKEZ K (79%) . M2 #
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PitBh 4 8 LB (67%) . m3 AR BCR 3 B LB (25%) & FE N T K. huxleyi 5 K.darwini
ZE,Mim3Em FHKEZLGI%Em3 B THARKESHEERLITHE. B
B, I\ Karnimata 310, XEE 1 # 86 RLIERZAE 25 F & Turolian .

B T 93002 Ho 8 &4k A RO RLF SCE W 93001 # S F K WL1T 2, KPR
HER R GAE—E, 18 93001 AW | HAHSEHER UBTRHHESHHEE S
AR B FEA M BE B sh b A A A U R R B B S R AR X EL R 1%, 2000) . HERR
M EEE, i ERFERMEREA KL E, | FHEARREEETEE. RO T
BHE Tt R R 385, S5ERUK S Turolian #1482 (Qiu et al, 1999). iX# 93001
AP HRAEZ THEBRER UM ERER.

1 #5. #2201 0 CL6, A H T 93001 #i K8 WL16, AW AREERANDHALR. E
RFT —MEH KR, 7T RS .

I #. 2 B0 CL5~ CLA, #13F 93001 1 29 WLILS, %3 BAHA & BRksh4) &
EmE, W EESP T5RE_SESI YLK A Mcromys chalceus,
Apodemus orientalis, Nannocricetus mongolicus, Sinocricetus zdanskyi, Kowalskia similis,
K. neimengensis, Pseudomeriones abbreviatus, Sminthoides, Paralactaga, Sicista,
Eutamias, Atlantoxerus, Ochotona lagrelii %, H A WM "8 B S B 0 F s fik
B AN sh ¥4k G H-A (Tedford et al,, 1991; Flynn et al., 1991; Wu and Flynn,

1992) tb %, 3L [F M 2K F . Huaxiamys primitivus, Micromys tedfordi, Pseudomeriones
abbreviatus, Prosiphneus, Ochotona lagrelii %, HIL L R A HERSIYHE WG,

7E CL5-2 (A 4 F 93001 #b & # WL15-3F1 WL15-4), BAl g1 — M B ER K
At FFiE B BRI AL, B0 Huaxiamys n. sp.5+4b S H. primitivus, Occitanomys n.
sp. 4L Chardinomys n. sp.%%.

5 93002 A HIE, TUBH _BEHYHHNAEARLE CLs BH S, MRA
93001 Hi S xt b, HE B ER K AKES sMa LA, R — R HE T 8+ H # (Qiy,
1988; B8 (5 ¥ %, 1990; EAK 4%, 1995; Qiu et al,, 1999).

V#. #2 2 A M CL3~CL1, M % T 93001 #8514 WL14 89T 382 AL, H i 8 4
47~ 46Maldl, 7 % # B, Huaxiamys n. sp., Chardinomys n. sp., Allorattus
engesseni”, Kowalskia neimengensis, Sinocricetus zdanskyi, Chardina sinensis #5 K, i
Chardinomys yusheensis 1 Pliosiphneus lyrats P ., XA BEM YA HE R
Yyt B A P95 ) 58 30 9 B (Qiu and Storch, #F Fl) B %% &, I N ¥ & Huaxiamys,
Chardinomys  “bilikeensis”,  Allorattus engesseni,  Trischizolagus % . #t Chardinomys
“bilikeensis” ] M1 BA 3~ 4 Wi AR HWr, LLB sL s W BE AR AL AR 25 F CL3, B WX AR AL
BEA M1 K 3 HHRE Chardinomys n. sp. XBH M1 K 4 R E C.yusheensis.

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 RAsiR s ES

930021 A I ~ VHER /DM YL BRMENEEIESEE (RLE 1), o
93001 H#i R KAN X Z 8 WLIS-14Z B —MAP3E, (B i T I 84, I8 A 2 DL R 3C
EWHEEEYHZE T EESESEE, BRE/NawHE NS,

EHERREE R EYHLE XWRBRBA, X LU Huaxiamys n. sp.— H.
primitivus B Occitanomys n. sp.— Chardinomys n. sp.— C. yusheensis W& EANRE
%,

3.1 Huaxiamys n. sp.[8 H.primitivus 1518

Huaxiamys n. sp.fEFZ H ERHE Progonomys B HFFAE, 40 M1 t1 A1 4 I B 3
M6 AT, 0 M A "W EMHEE, o M 8 F —REGEHEE Btk 0, 8BFRA 2bis
ZBREE ML 3IPERZEL—/NBR, 16 9 KEH—FHE, 4 S ZHEABRA
BE MEFRNDE,

Huaxiamys n. sp. IR X% (1992) B i%E (BEM H downs)) B BIER —E %
BE, I “M1 B 2 RTBE R RTE, S REMERZEEBRAHBHE RS BEEKFIEHER
],

H. primitivus B M1 8 (B ERARA) N 2 4, B AR EN RERA — €/ AR
¥, XEWMIRATE T, XEWW Huaxiamys n. sp.F H  primitivus F4E HCEE L
*® 2.

%2  Huaxiamys n. sp.FH, primitivusBIM1$S1E LL 82
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
S tlbis present absent
6 13 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




280

o OB M P ¥ #H 38 #

RPFIMRASARAENZERREYD, TRRIFR, ARARAENR ARG E

L1
cL2 |-+
s [
2
1
ra
cL4 |3
|4 |
5
cLs
2
cLs
1 1]
2
cL7
3
CL8
cLo

B2 Huaxiamys n, spFH primitivust 346X R
Fig.2 Evolution relationship of Huaxiamys n. sp

Huaxkamys n.sp.

and H primitivus

B B B O0. pusillus 2 R W 8 0.
Chardinomys M1 B t1 F1 4 B0, t7 8RR, t1bis W AR R EFES, BEEMNZ A ERF
EEHUENXR, TERAN-BESHEHER (F 3).

$8]3  Occitanomys n. sp. . Chardinomys n. sp. ¥ C. yusheensis HIMI$FIE LLEE

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

MERA #E LW XK. Huaxamys n. sp.
b H primitivus REBAEBEHER, &
WERRF L, 51 & M CL8~ CL2-2, G &E M
CL52~CLI-1, tRiE B KR AWM &G I0F.
fECL5S2~CL22#i ], HEELMES, £
AR AR A LR B ER, EMHE
B — B a1 ILFF S, IR ] B BRI
RERMERFUXR (B 2). Huaxiamys
primitivus ) B B, — M HREEWHE R
tI-2-R2bis K& B k. M 93002 Hb K F 3k,
X F AL H R R AT CLS-2, X T
93001 Hh A B WLIS K&, B ER A%
49MaZE f. #R T 7E M 4L & M Huaxiamys
primitivus R WA ED L H LI (R XH
%,1992), B I, #EW 7 F 2 8] 1 % 6t ]
HHERE R,

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

I EATR, XEW 1 # (B3 93001 #
93002 #1 &) B Occitanomys n. sp.RA LK

adroveri J& 1 W ¥ 1E. Occitanomys n. sp. I

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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MEFTLLE B M1 B —2e b, g BEE ¥, a Mxt 8 WuEZRHBTH
— /K, 3 M T 2 WAL BB, t1 A1 5.3 F 5 K& t4 F S A 7 HE 00 BG4 K,
t12 FF7E 0 Lo T 8 /N 3, S P e 35 R U 2R DA A IS 728 38 ) B T AL O 1) v 3 (B 3).

L1
CL2

CL3

CL4

SEFR = REISE

CLS

Chardinomys yusheensis

CL6 .

|

Chardinomys n.sp.

cL7

CL8

Occitanomys n.sp.

CL9

B3  Occitanomys n, sp.. Chardinomys n. sp.LARC. yusheensis®) F X5
Fig.3 Evolution relationships of Occitanomys n. sp., Chardinomys n. sp., and C. yusheensis

¥E Chardinomys B, AR M1 AEARFKWEBREE, RIFHB M Chardinomys n.
sp. RA S HME Occitanomys n. sp. HEKEE G, BFB% LFHUW C. louisi BEF
4~ 6 MR (BT, 1988), BB EEFHWUH C. nikewanicus BHE 6 MR GBAH 4,
1981), BE M C.yusheensis BAE DR KGREE (Jacobs and Li, 1982), TR A b 7 it %
HAR MR (S MER) XBITAB C. nikewanicus FER2%,1993). NXERHEE, K
HTWC louisiR —1TRBEMH BBESETC yusheensis@NH W), B BET
C. nihewanicus (6 ¥ ) ;93001 Hi 3 B b ¥7 tH BAL ™= H AR K 5 MR, XF# 5
HEBMAWM B —., FHi, XAMI EREEFEUFANTHELBEE. B EHHS
Chardinomys n. sp.3 N M) -+ L FH B C yusheensis(4 1 H) -8 £ #F it &y
C. louisi (5 MER)-EEHF MK C. nihewanicus(6 MER). EHERE L, F5F 2 E
FEEAABRENES, MW ERXS Huaxamys HF.

4 MBHER

1) Occitanomys n. sp. Karnimata cf. K. hipparionum WMt RIEHERA, XEW
1 #5 g B AR 7T B8 A AR 480 o 39 54 24 T BRWH i P Turolian 3.
2) XEW I HWDHRABRARRT — M S KGRI, B I E 7 AT ek R
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EN g HA B A% Turolian BRI T,

3) 93002 #b & CLS-CLARI/NEA A A S RFHEN R EH S, £ L
A5 % Esh YR th8s, Wi CL3-CL1WT 5 L@ se s BEAR XT L.

4) BRI shYEBRESWIEEREAEHENREE EFRAAHIELBEUNE

Huaxiamys n. sp.[q] H. primitivus W%, Occitanomys n. sp.[8 Chardinomys n. sp. %
WL RJGE W C. yusheensis ¥4k,

i AXBHIET, KEFERAERBLUG A FHBARG FRFirR, ZLBL
ARBMAZDHARG FRBEFE, ABLERX SR INEH I AL ES 0T H
ShAEAL P TAE, b —IF T R R

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 biostratigraphic 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 Fig.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 distribution of fossil taxa in the section was
shown in Fg.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 1 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 FEuropean 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. huxeyi); 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



284 W OB R M P ¥ M 38 #

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 IL

Zone II: Represented by CL5-CL4, which can lithologically be correlated to the
WLI1S5 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 Ertemte 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 Ml.

3 Bioevents in the evolution of Muridae

From this section, there are at least two phylogenetic lincages 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 MI1(3 + 1), lacking of t7, t6—t9 connected, tlbis present, wide valley
between tl and t2 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 tl1-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 1 and Zone III 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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