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1993 £ 10 f VerTEBRATA PALASIATICA figs. 1—4, pl. 1—It

AAeFRR-ErE e EFERFHME S
£ Rk A

(H8 Je M TR 1 2 )

B % &

(PER B E R 5 i ASSHFOAT)
X|iE TlEEEEE L B

nF R E

AR T R 4 e - B R s b R IR B G: dpodemus cf.atavus Heller,
1936; Karnimata sp.; Chardinomys nihewanicus (Zheng, 1981); Micromys aff. sedfordi
Wu & Flyon, 1992; Huaxiamys cf. downsi Wu & Flynn, 1992 f1 Saidomys sp. NE/N

o FIRRHX — B 2 B O IR B HE R s R HRE T B o

1984 48, AN EI—{EEERILEHRE, HEMERA THZRN, T, 42
M. BRDPEENNANRABE( O T, fHREERER—H/ ML
Ao FEXZH, BEZCHEAETHSEE, HFEMAHAE T RhaER(LERS,
1987;1989)c AR B PREERNB R A, BMABXHBRRMAMBERE, 7
RBRE W TRE=LLREBRE AR BENRSER —2E Lo

1E A M RO MO TR 1 LR R 4 1987 SR bFR - R B W b it/ N ELsh# b a
—Xo #IEMFE(I8HEEXN A ELAENTEHH

AR SCRER R E AR T 5 EARTE, 2% TR (Storch, 1987) MBEIRFIENT. M
& LAk, mRETH®%,

—. &R 4 i &

B.¥ Muridae Gray, 1821
ERE Apodemus Kaup, 1829
HIER (L) Apodemus cf. A. atavus Heller, 1936

(B 1A.B, E4; BRI, & 1-8)
1987 Apodemus sp., EE{Re, P129,
1988 Apodemus sp., Qiu Zhuding, P837,
HE RS 2 M1, 2 ml, GV-N-8401.1-4; £ R%: 1 M3, 2 ml, 1 m 2,
GV-N-8402.1-4; &b 3 M1 (—HURRE), 1 M2, GV-N-8403.1-4; *BHE:
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A1 BEARMMOAS M R TR Ak, EER
Apodemus cf. atavus, A——A47 M1(GV-N-8401.1), jg%% (inverse), B——7 mi
(GV-N-8401.3); Karnimara sp.. C——7 M1(GV-N-8408), D——7# m1(GV-

N-8407); Chardinomys nihewanicus, E £ M1 (GV-N-8409.21), F—7%

ml (GV-N-8409.137); Micromys aff. iedfordi, G-——7# M1 (GV-N8§417.7),

H——# m1 (GV-N-8419.4); Huaxiamys cf. downsi, I——7 M1 (GV-N-

8423.1), J—75 m1 (GV-N-8423.2), % (inverse); Ssidomys sp., K——
A M1 (GV-N-8424.1), ¥k (inverse)

Fig. 1 M1 and m1 of murids from Daodi, occlusal view

1 M1 (BB, | M2, 2 m2, GV-N-8404.1-4; ¥ Fy: 1 m2, GV-N-8405; 4% -
1 M2, GV-N-8406,

B XE, mm, TA) (LA 2) Ml: 2.00—2.10 (4 5iE&) X 1.10—1.35 (6);
M2. 1.35—1.40(3) X 1.15—1.30(3); M3;'0.85><0.85(1); ml: 1.70—1.95(4)X1.10—
1.20(4); m2: 1.20—1.35(4) X 1.10—1.15(4),
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R M1 (E1A; BRI, B 1.2): BREE:.BE, d Bk e 3 5,5
2 EHE; 2 3 EEA, 53 EE; AM3EAARAEARNER; 6 509 K%
B O FEERBRABR/N G 4, ERERANREERE, BRZE t4; iAkmA
BE—BREEHATSHER 12, RIL 0 RATHR (prestyle)o =i, —frA Rt
HAHIR

M2 (EjR I, B3, 4): b3 KRS, HREHU—ATMEOEERET 5 Wei%;
7 EENREAPERNEEE .S o4 EBE, B—RARN 7 BX, HFUEMRNAS 457
FF; t6 509 WS t12 B, WRER,ER=MRIRERE.

M3: t1 K, B ;R t3; t4, 5 F1 06 FERATHR., BTG HERE; 8 KT R
BSE Ll L7 9 Fel2, =R, IB IR & X

ml (& 1B; BRI, B 5.6): BEMKGE, BHEARNT Ko EMrABE—8
FWHRAETANLER (tma), FREMBHMRATIEETE. BUTANAREREE;
B EWTRNARA/NESE, B GRERR, WRB R —E 2 E-ERAEMNNES; T
R JERA/NIREL, 3 B B GRS ERER, a5 BB BN TR 88
TRRETARD, HHERNBRIHESIDHE TRRR TERBEE hREErR—
T EE (mure), KRAAPEAPEH (medial ridge), cl BF, BFETRR; 2 th
cl /NGB BT (cp) BF L MEE. MikiRo

m2 (EiRI, E7,8): PHEHELTMEHEENERAHESS nl HHEL. FENT
BT LB ER (BN M T RIIBRE T RRMBTIMUE —RT ., FEETFTEEIS
PR BT o R IAR, S Bt

Eg5ite ERESAGTEX, RRHITRRMAFHERE (MNL13), —EzEs
E4, BRIDAL 20 F, K 7—8 MLaHh,

HEESEEHBER RN E: Apodemus orientalis (Schaub, 1938) (NEEH
ZEE SRS, g RE— R it E, WL Storch, 1987); 4. giui Wu
et Flynn, 1992 ((L7EHt, B b i); 4. zhangwagouensis Wu et Flynn, 1992
(LR, B Bt ) ; 4. chevrieri (Milne-Edwards, 1869), A. cf. peninsu-
lae (Thomas, 1906), A. latronum (Thomas, 1911), “A. dominans” Kretroi, 1959
(bR L, B, 035 %%, 1991); 4. “sylvaticus” Linnaeus, 1758 (Jb/E O
JE VAN E I, BEHFE, W Young, 1934; Colbert et al. 1953), A. draco Barrett-
Hamilton, 1900 1 A. latronum Thomas, 1911 (2T, BELHY, NEBFHRZ,
1984),

X —EEAF ARt 4. orientalis (R, EREE, HREEE, 2F v,
t12 AN, DRBRARESWRFIETMAR T A HOER.

(HPEHIALHY 4. qiui R] A. zhangwagouensis FARRET BRI E, FiE
BDEFRAR, BRER L TE L EIEROR, LA T A8E, M2 IR, HE5
TR IER.

MRS ET R AR/ REERE E5RRIUMK 4. chevrieri ¥R, (B FHMt
EEE, MLy 2 f1 o7 88 F, Mo BXERE, XRMER, PPRirEESs, 4. of.
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peninsulae B9 M1 BEAER “‘BERE” &, t12IFERE, 4. latronum [MNEE
AN, BEHIR, ml WEMRRRAE. B “4. dominans” IFIERNES L&
ERTZEHBERK A laronum, MSTELREKM EHEEERTLRN “4. dominans”
(B 4. azavus) BFAH,

FEMBIE L DL RS/ MA, ol AL BRET, o7 B3, DIRFA 0 FIpI RIS TE O g
0 4. “sylvaticus”,

BRI SEBEIEN 4. draco J A. latronum $H{, RIEREE N,
M1 B, GEMAR, ARBE, BRT R F,

BRNE=Lmi Eh R WAEE A dpodemus jeanteti Michaux, 1967; A. pri-
maevus Hugueney & Mein, 1965 (=A4. gudrunae Weerd, 1976); A. etruscus Enges-
ser, 1989 F1 A. atavus Heller, 1936 (=A. dominans Kretzoi, 1959),

A. feanteri Fe—FRMAIER, H M1 S EE—XEHNER, (12HE, ml iy
HIP EIRTRB A, A G T EHX 5,

A. primaevus R A. etruscus TiZ BRIEHBERN, KA MMERN ML f1 M2 ®F
RABRER 7, Bk 6 509 RINEE. BHRRRBIENNEE.

Apodemus argvus B E%) (Heller) T 1936 FEHRIERHEEREHER (Gunde-
rsheim) BOMEIEIR, 4. dominans B3R ER (Kretzoi) T 1959 EMRIER T FIEE
i (Csarnota) {T37HJe PIEFT=RANMER, BEEFE—B, NARYR L. Xt
o, L FAFFES /R (Storch & Fejfar; 1990, Fejfar & Storch, 1990) BEHFFiER. 7
ANP—ETER, XRPSXNMIERERERMAET —L EHt— R E 5 i 4 S
(MN15—MN17) BRI, A.dominans X—MELHEENFE EER. RE ML, &
NEEMM RS R ZEQRERE, R 4 aovus X—F %

EHIERTEN—BESNETEES 4. aavus HERARET, AERE MK
BE/N, G RAEN TR ABBREH, 3NERMS.

M EHRER, BHEREES LSRN LR dpodemus atavus BF, BE
RERLELG—~EHNER, AXMEFARUBIEH M. ETEMEES LML
MER, XBXBHIRRIBEAN 4. aovus WHEUR, BRELENMSRENTIEHE
FREERGRE M1 BBERIK 3 GRI, DT BTRESWFIE, "TaR R ERR
AN

i Karnimata Jacobs, 1978

R (Ke#) Karnimata sp.
(B 1C, D; BR 11, B 15.16)

8 M 1 ml (RYBSIR), 1.68 X 1,05mm, GV-N-8407; MKE: 1 M1 (JF
SRR, T 1.45mm, GV-N-8408,

R ML (E1C; BRI, B 15): tfrFas5a32E, D—HtnEs5a %
o 2 M3 BR,REEREBHT RO, 3 b ol /N, THERERt4 5 16 38
ok, AT 5 506 2Fo 16 5 o AR ER. REWHANEMIBR, E0TH
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WFET 17, =Zthifio

ml (& 1D; ERRI, & 16): R, ERE. wABRLER, MBI/ NS
EW TR DR E SRR AT AL RED. FEUTIHARRMBNTIBRANES, B
SR EAERNE, BGOSR L, KRR G, TRAMTERML, R FH—E%
M. TR EE LEBAWEKR, FREENBEBE N LHEE. B cl Fl 2. /5
WS, 5 FRREE,

g5t XFKRFEEXRNMIERHETIES dpodemus H9AEIL, B TIRE. 12
BUMLEF 7,0l M PUESBE TS 25, ml BER, RREERETGAREE
Rk, TRBETMART Apodemus .

FEH BB IX — Rl R, %Ei(dx*ﬂ%*i%Wza_ﬁgﬁ%%%@w&%ﬁtbm
SRS 2, (Karnimata hipparionum Schlosser, 1924) RUREAE{L, RENET
ML el f1 o4 AL BRI SEE, EHERANE R Xegifr vl DIEAARES
M IE, BHTHMEARR, X BEENR B —REMEE,

R BARABEAL (L. Jacobs 1978) M LY mRE L ANFE, £5EME
ANHLE, EELSHTOEFTEMMAERT (W, Jacobs, 1978; Brandy, 1981; Cheema &
Sen & Flynn, 1983; Storch, 1987; Sen, 1983), ZE _ZEEFEHNXHM, BREER
BB AR, IRV 85, M1 G o S HESEETMNRE %, BEFENET
# (Storch, 1987) FIEEIINWHAEZER, NRENUBRMBEMLAENERH K" 4
(6509 FH, 458 ANE—-RRER, SHIERD. B, BMNEERERH
TP Karnimara 5 — &, W B RS ER—SHET.

Bi# B Chardinomys Jacobs & Li, 1982

#WXFh Chrardinomys yusheensis Jacobs & Li, 1982,

REEGEIT) M1 A4 RIEA oS ERBSH-FIINEHRE; 3, Rtk
JR—HE, MIERX AREIAE; 0, 2 R S HEF TN -GN EL E; 6 BES
t8 EH L 70 M2 REM “ERENG” Wik, ml ENBETBMIME, Hhc2 Bk el
Ko

Ea 3R Chardinomys nihewanicus (Zheng, 1981)
s (A 1E.F, B 2—4; ER I, A1-12)

1981 Orientalomys nikowanicus, ¥FZ34, P349,

1987 Orientalomys nihowanicus, Storch, P408.

1987 Orienzalomys sp. nov., R4, P129,

1988 Orientalomys sp. nov., Qiu Zhuding, P837,

1988 Chardinomys louisi, C. nikowanicus, FEBS5C, P189,
1991 Oriéntalomys nikewanicus, R4 BEH4L, P119,

REGTE) MALLERAN Chardinomys yusheensis F/INo M1 tH t5 5 t6 fyEE
HEAHBE 20%, 16 59 WEEAKT 5%, FMRRRIIGEHFR T, ml —REKNTE



272 wOE OB B ¥ R 3 &
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ME i 7 RO LEEE, A 5 ML, 4 M2, 3 M3; 8 SRR TEE, M
5 M1, 6 M2; 223 K(FAt5(45 M1, 42 M2, 22 M3, 43 ml, 39 m2, 32 m3). GV-
N-8409.1—238, 4LEEFE: 10 (FEERRY _LAUE, M 8ML, 1 M2, 1 M3; 4 HEERW
FEE,M 3 ml, 2 m2; 219 G (44 M1, 36 M2, 20 M3, 49 ml, 39 m2, 31
m3); GV-N-8410.1—233, % F: 5 Ry L&, M4 MI,1 M2, 1 M3,111 #
Mg (31 M1, 20 M2, 5 M3, 32 ml, 18 m2, 5 m3); GV-N-8411.1—116, %%
H: 3AHERNLEE,W 2 M1, 1 M2, 1 M3; 5 R TEE, % 4 m1,3 m2, 2 m
3; 69 BEAty (15 M1, 12 M2, 2 M3, 19 ml, 18 m2, 3 m3); GV-N-8412.1—77,
2ETH: 19 MY (6 M1, 4 M2, 5 ml, 4 m2); GV-N-8413.1—19, ¥ FEk: 5K
s (1 M1, 1 M2, 2 ml, 1 m3); GV-N-8414.1—5, %B§%: 14 M (3 M1, 2
M2, 5 ml, 2 m2, 2 m3); GV-N-8415.1-14, JtZ@E: 4#F®K (1 M1, 2 ml, 1
m2); GV-N-8416.1—4,

B W& 1,E 2,4

#1 ARishEIEOERTEMECRA: 2X)
Table 1 Measurements of the teeth of Chardinomys nihewanicas
from Daodi, Hebei (in mm)

. gE (L) B HE (W)
F AR
Tooth N SEH HE 3 HEE
Mean Min.—Max. Mean Min.—Max.
M1 159 1.86 1.70—2.05 1.32 1.15—1.45
M2 122 1.30 1.15—1.45 1.28 1.10—1.50
M3 53 0.90 0.75—1.05 0.94 0.80—1.05
ml 160 1.72 1.60—1.90 1.22 1.05—1.35
m2 127 1.29 1.15—1.40 1.24 1.10—1.40
m3 75 0.99 0.80—1.15 0.97 0.85—1.05

iR MRENLSEE, BSAEET ML T, M1 GRATHREM 0.5—1.0mm
G —HERMETL, TIRFLAZ A M1 RTERIA o THRBRELRET ETRE L
ARSI T X RS BT A R38R, RIS T =2, (GRS AU WL, ALK, A T o i
) sg= 4N v

M1 (E 1E; B U, B 1.2): ol BT, r B o3RG, mE 2, BRtS, 2tk
tl 71 o3 #BA BE MURITERR o 03 B2 RTE ERR, SR 2, H15 2 70 o5 1B, o4 R/
R L, BB ERIK, AT 8 BRI, 5 o5 %, 5 8 DI SRERMKLEE, S HIE-
FEERAK, HREEKRE; 53T ¢ EERTE EEEN RIS, 653 BRE
LR KESFHA0 DN 6 Ll—iE5 o5 BRI, 5G4 BDRREEEZNER .,
{E X [RIRE W AT /NEB 4 (22 BI)E — MR E AR IBARE; 6 ZEH R F (125 41D 2L
—EMANES 8 EE,ABREHE —E5 o9 EEOMNHER, 28 R 9 KA
WRE 19 Blo T 70 9 BRI, SMERIRRE B o6 B BHBEAR 112, RIENHIBE
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iz EEORR AT, 5 L% REERRED. 142 KFthd, 125 KERERERFERG 0, 32
KBEBERRIMIER,25 KA 2 bis, 34 MILRENRILT, 4 BUE o4 HRTIMUBRE T —
N B R ZRIBRAR S iR, R MNEIMINB REIEE—&, =R Na i
B AR —/M MR,

M2 (EfR I, E3.4): tl kb 3 RK, R BEURMERES, WEREHFHLL
—BEE 5 B S ELOEABAT Ko T 7 M t12, £ 122 fhiRAT, 6 FERBPL
FRRRARTS 9 F1 8 HOF, AEEMU—BESOEENTHF, 5 8 EENFE 11
Bro —M t4 5 8 LIVAMEME I 8 FIE A —REHE, —&5 R, BOBRANEE
REAHBENAE

M3 (ER 11, E5.6): t1 {REE,A 3 FBEBHEME. 5 HEN,5 6L
Rito 8 5 9 BERICR—IMIMER. ZHRo

ml (E1F; @i U, E7,.8): EREGEEN=AT. IERALAEFE TR
R, ZRERFFHREREE, MuRU—BESEI1ERE; 7 154 N, 63 BT, 16 Bl
S5BMTRTBRER,30 SN TRTRER, 42 FEETHRNEKEE. HWTFAT
BRAMBMTFRTRRK/NESE, BRAERL LER—ZRET T RPN ESL L, HRRE
RBERBRER I EA=D 2 T ER, BI5H TRERM TG RERE ZFIHE HE
H—H KA EE (mure) EH, ARA—EWI . BEEHK (65%)F—HHB. —&
RIRAThEE, HhRBETER. ERABERENRR clfic2, Eha2 B
KT clo AW —RABNTEIBROEII T EET, ZFEHE 22 BREAPERER
KRR c3, FIHESE, K, HEEEEEASE. ZHEHR,

m2 (EiR I, B9, 10): BUTRIBREE, EMETHRERE, #1119 KFE
H,H 3 HAAEEEAENTHE. TERALSE 2, BERAEEBG7TFA)Ecl, K
BB 4> ZF U, /NS 4> AR

m3 (ER I, 11, 12): BWUTFRHERETN, E—NMRA PR LRI iR
Bo EHHEIE. FRAEAFMTHRREERFEE T ~AEBROER =8HH.

e 53t BEE M1 § 4, o5 F1e3 R —HE, MERETSN-IE IR, B FiEoa
H, 023 HAERET LRMENS -E& L, M2 ARN“ERF8G" B, Bt
BRI DUAAREE AT 248 (Jacobs et Li, 1982) WA VHIHFEERE (Chardinomys)
i,

NTEE LREARBRENCARENAR, EMRERIRREIL R E30E P AT
IEF, 2RI B /E—Chardinomys Jacobs & Li, 1982 ([{l, Jacobs et Li,
1982; FEBEIG, 1988), MBHALRFRE
len, 1975 (JL¥BLEH, 1981; Storch ,1987; YEHL, 1988; ¥B&A4. #E{R4-, 1991), B
HBRFEASRELS LRI EABRSHEUZ A, ki M1 A 1 504 MIRE AL, t1 mES
t2,t3,t5 o4 HER A f gk EAO—HE, 02 R 3 HERSX—HEREARLHNE—H, £
t7, ml HEREN 1 Fc2, HRBERAR, BMNNERET:

— Chardinomys M1 [ t3, 5 f1t4 RNHR—EHL, MmEKERERE, BE
Orientalomys W, X—HR5EH, QEHEHREK;

Orientalomys De Bruijn & Vander Meu-
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—  HBER ML S ESMERRRK, BUEBRHE-DERORE, TEFEN

15 AR , B T H 7
— H#EEET,ZEMIE S 56 537, R 52 60— REHEERE, MATE
HRIX SRR R K A AR

— HHERMML, 6 ZRE o9 EH,MAGTE MLE 6 2509 HiE;

— H#EEMIGc2 2AXTcl,ENSRRLE Orientalomys similis H c2 Hrcl 7
K(H, Argyropulo et Pidoplichaka, 1939; De Bruijn et Van der Meulen, 1975), O.
cf. similish R O. galaticus d, 2 B/NF cl,

LLEMZEREN, BERBRRTRENRAKRBER, BENETAXNE. €5 HER
BETHRIERSFAE: C. yusheensis Jacobs & Li, 1982 (EERMIA: WPt EE, BE
i) C. louisi Zhou, 1988 (LLPEH R E, W EH); C. nikewanicus (Zheng,
1981) (AL B R B F L KR, REF i ); C. schaubi (Teilhard de Chardin, 1940)
e+ /AR, R EFHE .

w w
14}
1.4}
1.2}
1.2t
10}
M’ M
L . oL
1-6 1-8 2.0 116 1.8 2.0
— A -8B ®C xD AE OF

B2 B#REEFTE—-EENEER
A. C. nihewanicus, fEHl (Daodi); B. C. nikewanicus, Fk (Jingle); C. C.
nikewanicus, KEET L (Dongyaozitou); D. C. yusheensis, &JFE (Gaozhuang);
E. C. sp., {8 (Weinan); F. C. sp. nov., [ (Bilike)
Fig. 2 Scater diagrams showing length and width of M1 and mi1 of Chardinomys

MR B REBR AR T C. yusheensis FET HAERBE/NE 2), M1 10 — 8T, IR
AP HROEFREEDBELERBENHE L.

FEHRA M 1 SEESERE LR “C. louisi” B/, BEREEFERTHER
LA, AT RO (R 2)o BT (1988) iSRS KA H K 5t
TR, WA SHRGAERLN; BELEADERBRET AN KT RN,
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WING R HIRAR B— o EX—ml L, MR ERA, (AR MR AR R AR 5 B 2R

SIERE A7 B, M AR e/ Bt UL o

#2 HHB.BEAEITEOHRE M1 BEEREITT(RL: BX)

nihewanicus from Daodi and Jingle (in mm)

Table 2 Statistics of variable morphology for M1 of Chardinomys

t5—t6 t6—t9 FEfE £ 10 HETHR TRl

t5—t6 connection |t6—t9 comnection t0 prestyle precingulum

B o 22/ 146%x 2/145 125/142 32/144 34/144
Daodi 15. 1% %%x 1.3% 88.0% 22.2% 23.6%
% % 11/78 2/77 15777 16/78 16/77
Jingle 14.1% 2.6% 80.5% 20.0% 20.7%

* G IRIERRA AT SR
wx ST IR A RE
wrn G5 T ITEBR4E THARACR T S B B 43 3

Chardinomys nihewanicus G RHA TR AL ERE FLRKEBHLAEAE, 1981;
A R 4,1991), EAMEIARS . B LR EERRN, XEFHHR L
2) AEAESMEAEDRER A ERNEREE mARTRERIEEHR, INIER
“C. louisi” RIA T KEEIEM C. nikewanicus ZETHRER m2 =%, LI REPH—I
" m3 BEMTATBR(ARIG,1988) X KEEAMRANETRTNE, % m2 KRR, B
MRERERE, E20HF 4 ;1% m3 HELBWTRILEL, REREMHE, hxEek
AR RRBEHARRNZE R B E XBBER, C. lowisi M1 C. nihewanicus N ARYF
%o BRI ZENRNERE, EENERMTFURY, HABRMRAERSHLE LR
THERKEEE, XELBNGIR C. nihewanicuso 550, Mk (1988) LR RE B
KZEH “Orientalomys luoheensis”, FHR/INFIELAIEABHIR KRN FERE, RUFIR
MIFAX—F,

| & H% (De Bruijn et Van der Meulen, 1975) B A3t (Teilhard,1940)
PICRB B O ER Stephanomys schaubi JAAIRITEE (Orientalomys), FWiIG(1988)7E
Wb R R, XETHA Chordinomys Bo BIBRMRRERGRA RO R
), BARA ML o REFAL, SEESER, 6 509 &8, UF5EFBRRFIEX
HHIREE, RN M Chardinomys J&H HIFRo

ghoh, BB R A — 4 TR (ML Jacobs et Li, 1982) FINEZR BRI JLE T U
P AA BERE. EHREREEAZRNEEREE; HTANESSEHERT
FRRRESEE—8, KNRESSHREIBHRA# L. TReET —#MEER. &
BFEERE KD, WE Chardinomys sp. b BAHZEJGHEWNVEA Muridae gen. et sp.
indet. 3 (M. Qiu Zhuding, 1988); ZEEEMME LiXLIF LR & HEBMBRRIE,
AEBHARALETE M1 11 RPATEE ., 10 {oL BB EERT . BB RABT AW B & R R
RER, ol o4 SWEBABOEH ., ml FEER 3, Hik, BRTERRZEN—
FRETD,
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ST, BERBNAATRE, M EEXR, BELUT&HR: Chardinomys yushe-
ensis QLFERIXL), C. nikewanicus (RIAEFRE T kB R0 RS, (LT 8 0k, BRA R,
C. sp. nov. (NZELLBITEIN C. sp. (BRPEIEET)o HH 476 A 3 Fisgko

Bt & S
ﬂ' =
Pleistocéne = §
# &
z ] REFL X%
Dongyaozitou p, 1
LA ’
l: . C. nihewanicus B gk
. Pliocene ’ Daodi, Jingle
" § C. yusheensis ?ﬁﬁ:(%ﬁf)
g} -g . Yushe (Gaozhuarg)
B bt s o ;
rientalomys sp.  Chardinomys sp, nov. L 3%,
E. Pliocene ! ‘ Bilike
/
‘ / RIREH
o <t simil - / Harr Obo
. a . of, similis / — ’
B g E b / P
L. Miocene a ! /
\ /
\ /

B3 HERBROHEIARTENRERR

Fig. 3 Suggested phylogeny and stratigraphic distribution of Chardinomys

BERBEAXRANMEERL  KALRFHEBEREZ AN LZIARE—IHT R,
MERTEHEE, ZENFHUTAE ML o B, FTRRFMEHRAR ml i c3 8
LR S,

Chardinomys Rl Orientalomys HENRELOEEIMHPHIA, fIERZER
A AT AR BARE H B ARG & BT, B ERZ/E ZE M BN
HEER—EEAE"BE. ENERM, LEERMEP—EHPRRIE, ML
tl JEfr, M1 _EHHRMASIRN RS, T HAEIEERRE .

B H Micromys Dehne, 1841
BERKLEB(EER) Micromys aff. M. tedfordi Wu & Flynn, 1992
(A 1G.H, B 4; &g 1, & 9—20)
1987 Muridae gen. et sp. indet, R4, P130,
1988 Muridae gen. et sp. indet.,‘ Qiu Zhuding, P837,

B A —ABRHLLEAE,. W ML, —ANTEE, N ml, 46 KEE (12 Mi,
8 M2, 1 M3, 13 ml, 10 m2, 2 m3), GV-N-8417.1—48; L EfH: — L&,
H M2—3, —Hfm2 PR TAR-E,62 HeEats (18 M1, 10 M2, 2 M3, 16 ml, 15 m2,
1 m3), GV-N-8418.1—64; ¥RFE: 14 K% (2 M2, | M3, 5 ml, 6 m2), GV-
N-8419.1—14; &R 3WFAYE (1 M1, 2 ml), GV-N-8420.1—3; 3EFi: 1
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ml, GV-N-8421; 4§B%: 1 ml, GV-N-8422,
BN 3,8 4)

%3 eEMRKERGEEN)TFENR (Bi: 28)
Table 3 Measurements of the teeth of Micromys aff. tedfordi
from Daodi, Hebei (in mm)

: (L) EE (W)

F i
Tooth RAH Fiy | HE FRAR 2] #H

N Mean Min.—Max. N Mean Min.—Max.
M1 26 1.63 1.50—1.75 .29 1.03 0.90—1.15
M2 19 1.02 0.90—1.15 19 0.94 0.75—1.00
M3 4 0.60 0.55—0.70 4 0.62 0.60—0.70
m1 32 1.48 1.40—1.60 38 0.89 0.80—1.00
m2 28 1.02 0.85—1.15 32 0.88 0.75—0.95
m3 2 0.73 0.70—0.75 2 0.70 0.60—0.80

#A AT AR R, LB S A BT M1 BT RAYRTAL, FEE B AL
| HATm R R, FAL A TRV R R E S B U5 Z W, EFSGRT m2 AT
%

M1 (& 1G; BRI, B 9.10): tt kb2 /N3 R, F 2 i3 2)E; FRl—g
RIER,HEEE 5, 12 550 3, WERMBREENG . 3 NEMERATEGR, o4
KAFIFIRE o1 BULALT 5 25,405 o6 SEFREES], RERTEELL 6 AUBE, (AT
HEB—HRE 6 2. FTAREENARNRARBRI 7, HE=ZMERPIZREHR; 7 —
BEEL €L 70 €9 /N, DBOE S W 0BT, 7 5 v RIT, AR — A EREARKN
BES 4 B, /N, H—BEE 6 £, X—BENIRATES. £REMNFKS,
RILEEK 112, WAMFRAR tlbis, — M1 BEROETHER. AR

M2 (R T, B 11,12): o RE,BEBRL 6 4, TN 5 #, Bk 6 Fl. t3 BT,
Wi o5 2/E; 55 6 BArBRNRT. #F 7, HE=FhEHEE;MEH 7 D—KE
54 EB, YMRBORARBERH 12, 5 R, BRUZ TAEIR, o aHR/NRIR/ N

M3 (ERR L, B 13, 14): o EBREE, EOMIRT -, MRS S
t5 EH, S EA, QBT HBIING, 5 t4 70 16 HEE— TR ERLE, 8 5 9 @i%
— K, BTG R, 3.7 F t12, =R,

ml (B 1H; B, B 15,16): BEARNFEDBLELBREARNTE T
R, ZRBINI(E 33%)BREEVEM TR B RABEA S ERE(S 19%), RS E MW TART
HREE(E 48% ) F. BUTINARETHREAETREAMRAENKRN “X” B, £
BARAE —RBO TR EE, RERANX—EHE FTERRMTERNEKEW. BEFR
Wi, BBRNEATEERRAM R ol L BRRATERERMRKNNEER, DEEE;
— B ARG c2 R 3, EHEHBH ol FLEME 3 NBENKEH. EFTHHERT
AR R K —B MR, f B ERR N

m2 (BRI, & 17,18); BUTRILHEE, BRER: 4 T EFHE 11 MBkEkE
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W
2.5
A
A
al ’
m
2.0-
1.5 1 7N
// je A Saidomys sp.
1 /,/ . e Apodemus cf. atavus
hd — Micromys aff. ted fordi
1-0 1 —— Chardinomys nikewanicus
L
. 1 (1 L —_—

1.5 2.5 35

B4 FEMBRPMLAR LS — LR RN R ER
Fig. 4 Scater diagrams showing length and width of M1 for

the four species of murids from Daodi

WTFRTAER, K BINERED. REEHAEH c2, ! REW,=ZMHARRENLRRK, —
BEBEMNTERINAESBZEBMU TR ZRNE T . BohARERANTHREE, &
BREH,EERNLEEEERK. BNBEWE.GER,.

m3 (EfRI, & 19,.20): B/AVNBNITRIZE. FTEHAMTERER, BIRFMEES)
ERT m2 #H, TRESTHARBICHRIEETPREL. BREBWWERER. NE
o

g5t LRBRAETEER. hRIFISEETK LS Apodemus HIFELL,
HEMNORSTBR/ACLE 4), M1 o BRI, 6 ZE 3. M1 fiM2 & 4—5 R .ml 1
m2 BENMRES, EEAESIEBE dpodemus FERHX Flo X&FHRKR/NIFLE
HBRPBNBETERE (Micromys) H—F, '

TEEMFRENEEBILE=R/: Micromys minutus (Pallas, 1771); M. cha-
lceus Storch, 1987 1 M. tedfordi Wu & Flynn, 1992,

Micromys minutus 321 BAIME—BLAE R, NEERBI KL KN EIXEBE S . B
EENIETE®ENL( Storch et al. 1973; Mein et al., 1983; Michaux, 1971), 8
WHRS Micromys minutus FLL, HMEBKR, 7B, 9 BT 7 8K,

Micromys chalceus W T P32 &bt B2 Rt /RS2 MR, 5
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X —HELEE M. chalceus K, M1 FIM2 FH t7, M1 B 9 8% t6 /h,M1 EAM, mt
B cl iRk

MM EEL Micromys tedfordi /N, (BAEEEERWE ENEZERTEAE, 0 M1 BR
AERXENERME " BE, MIFIM2 2EEEAXEHN 7,ml BUMARAZES. A
EABTEETEREBEN R/ BETERIL AL BREEADE, AR M. tedfordi
HBHERHBTEHENY . B, ERBRAN m2 PRLE=ZR F, BHERS
M. iedfordi WIREMILI X BAIZ BN AHME R, AIEK AR EE AR FEBE R R,

BRINAE FEh BT A ELER:  Micromys praeminutus Kretzoi, 1959 (#zX7=
Mo W IFFEY Csarnota, MN15) F1 M. paricioi Mein et al., 1983 (FHILF Y Celadas
4, MN 14), BELXMMAT RN EIBAL, M. paricioi LLRSHLELR/NE , MK S
(Mein et al, 1983) fYEIRE,H ML gg o7 &%, 9 Bk, 112 B4, ml fcl REH,
PP EERFEBNFE. TTF M. praeminutus, REHL M1 7 88, ml el iR
(L Michaux, 1969), HEMRIHEEBENBHLRHEREE. Wit, B
o BRI M. tedfordi RERMFANZM, BEERE-FHRNAE. £XTHE
MEER, EHEREES . XEEREMIRKIEAS M. redfordi HSREFMLE, FAE
BHEZ o

— RN, HEBFROEABERE ML I M2 7 WERHE., MNEBIE, M1 §
t9 IRIE AN REHb S RO I U R AE , R H AL BT BIRBH M.chalceus F1
RER M. minwsus 200, KIKE M. tedfordi o RICBTFHMA (Wu et Flyon,
1992) FERAFTMM LR RERMEGH, EEFIEFL THERANLEN m 1 i/ M
MBS H BRI R, EA B i b, AfLEHME NS BREETE,ml |
RN FEPREHEEN, BN LTEENSShETEZE,ml Bk
INR—E RN, XFEEN, BT YS50 (BFE)RY M. redfordi BESES, Mo
e YS6 GEERAM M. afi. tedfordi JFiA, MAAER IR SRNNIEEAE Y,

#£9 R Huaxiamys Wu & Flynn, 1992
BER4LERALTH) Huaxiamys cf. H. downsi Wu & Flynn, 1992
(E11,J; @R 11, E13,14)

1987 Mus sp., Z{f4, P129;
1988 Mus sp., Qiu Zhuding, P837,

BE a2k 1 M1 (59N, 1.00 mm), 1 ml (1.35 X 0.90 mm),
GV-N-8423.1,2,

ik M1 (10 B I, B 13): thREBAUVRMBL ol AirT 2 ZJ5; t2 BUEEMET
T a2 ERE-EERERR, BRESLEERSTHIARY 45 EAPME;
3R R, I 2 BB, BB — A 5 BUENNSES; SHREE 2 E&, W
RAE —BENS; T S 25, KNS o S8, BEARIRENRARK; S ATFE
R EE, DRHR—REMEAES ¢ A6 EE; o6 WR/NIBIRS S HELN, BT
FEAUHER, TEARECRES 9. £, v 58 MA—KARR. F—2F10
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HIM k. BOHE=M,

ml (B 13; EhR 11, @ 14): EE,EHRET Ko hETRIZRE/ N, PEEMWN
TRIARABIINFHENES; SN TETARLLBN TR BRMETIA, WARH —EEE
o TRRMTEREIWEEREERE, HEETH. THARBRE, WMEATEHEELMTE
RIBE T BT =M. ol RIR,FTERBAR,BIIE TIRRERE; T c2 Fc3, HH
BE—HEREF. BNEKRKET.GER,.

EEREITiE IR FEAESELERE (Huoxiamys) RIFFERAELCL Wu &
Flynn, 1992), ZBEZERIEZ—FEMI R “ENFRE" B, BABHHX— ML
W TEEHT 6 59 BREEE, BEREUTEXERE 2 —BWRIE: Fik/), KT,
WRBAMAGH, tl REA.5 Q EERNE-FEMERIAVE, 2 BT MBTTMH,
53 @ —8RNA, L t7, Zml 5 Micromys aff. tedfordi 19 ml & S8, HE
BAFRE, FHY R, DA TRTZER /N G0N TRIZRANE-EEREK, BR TR
RE BT mAE AR ,

Huazxiamys 1 Mus ZEX/NLER, BALEU, EESTRE,. NEBHNERET:
BIE M1 BRI HE, RRBAMAR, o M2 ZRAHE, 23 RREENE;
ml BERTEL, B ERBRRKEENEF

R BREMILER B8 EX Huaxiamys primitivus(BrhF DA H. downsi (B
EEHOB R XN FRERER M E R, FHERTE M MR BT, BEER
5 H. downsi WRIER—8, RTWEAEMKEREEZ N H M1 K 2 ATEE [T
B EEH M, 23 RPARE, ml WHETIHMRRBERE,HESE H. do-
wnsi 0 H. primitivas FELL, SIEEENBER HE, &£ Ml SHERIBNEER,
ml § cl RYE, PHEREE . L O N EMEMETAH. BTHENARE, XBEHEEE
A H. downsi FIFRARRZLEE,

H#S B Saidomys James & Slaughter, 1974
BSB(KREW) Saidomys sp.
(E1K, A4

1987 Rarrus sp., L4, P129;

1988 Rarsus sp.. Qiu Zhuding, P837.

M RS, 2 M1 (3.75 X 2.30, 3.60 X 2.15mm), GV-N-8424.1,2,

#iR Ml (B 1K) dEEE. o PEER, fEz, B2, BEMNE. 2R
KB ZEERERK. Sthtl /N EBTE5 2 @i, F—Ef Wi EMNET S5, 5E
FER, FEBR. 5 #AT K. 6 BEFiE-BEERERR, ERMERHot4.05 M6 &
EERE AR W LB, MEHMERTRRIEH. T t7, 8 BKo t9 516 [JIF, L5 8
TR —HESRABNNEZIRE, 12 18, HMRANERBRRE, EMR
HREE, Ml ZO0EEMR,

St RBETARHRT, M1 IE2R8E KRS, 2,15 8 8 BHy %, N
PIREEIMURRE R, 12 %5, BHXHNIFEHOEESS Sddomys HRFIE—B. 5
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Karnimara BRIFERI(AD K. huxleyi), Arvicanthis }; Dilatomys B, BB EIAN
Leopoldamys JRELE /DM EUABEHR T, BERAMARET Karnimata; D)
16 AR 5 t9 EERUB R B BT Arvicanthis (], De Bruijn et al. 1970); DIER/NEY
Rty o EEY K 2 BFMRT Dilatomys; DIGRBOVMAL, W, REIMUKER
3, t6 M t9 FBIAIARMILT 2, ST 85T 5 Leopoldamys XF| (I, Musser,
1981),

Saidomys BRUCSHIRAE S. natrunensis James & Slaughter, 1974; S. afarensis
Sabatier, 1979; S. afghanensis (Brandy, 1979) 1 S. 9 transversus Sen, 1983, 2%
XM RE g, MHANX/NREREREMAEREN 12 HEE S.? wran-
sversus BFRRL, B EHER 9 B, G HBHRTH R

EHTME D, TR TR e Z , LIERE— PREE, XEEREREAN Saidomys
HIREM. FHb, WEBHMAEEEE (Jacobs et Li, 1982) NN THE IR —H
cf. Rarzus sp. fy ml CJRBLEEREMA(1981)ITH Epimys spy, BRGH A FATALE,
BERNEE—-RER I RSMGHHE, 5 Seidomys FEHAEN, BFIEEBETX %3
Mo

HAETINARFEIBH Leopoldamys J&S5 Seidomys BRI, REEELTRIA M1
AI=ZFIBREANRIC, ml ®EF tma, DKk m2 M m3 REBWTEIEZR. SMHEME,
AIRRIIAN E £ D B EHIENEE R R

.. TEMEURHE G B M B B R R BB AR

REFEHHIX 8 M AWBEBMEERRTZRTE 6 & 6 fi:
" Apodemus cf. A. atavus Heller, 1936;
Karnimaza sp.;
Chardinomys nihewanicus (Zheng, 1981);
Micromys aff. M. tedfordi Wu & Flynn, 1992;
Huaxiamys cf. H. downsi Wu & Flynn, 1992;
Saidomys sp.

Hiht C. nikewanicus F1 M. aff. M. tedfordi FEZNWEETHEYE L, LHERE,
BRIETHER 8 Mid. HEB. MM HILERBE, — B RALT -8B A M
BETH X MR L, R EARHEA— B FERRMARER — A AE B LRSS
E5. Hib, XEERE EREH ANV S ERRB RN KR EEENA—sE
&Ko

BHBRNEE,. MURIATHERE®RE =L U RO B E, K Adpodemus R
Micromys Wk Kbk, Karnimata F1 Saidomys HBIZEPARENL, Chardinomys Fl
Husxiamys WIMURKB T4, # 4 EBBWENSEEREEGRB=LCHANUIE
o

Apodemus T Micromys ZERRMR R4S A HAT B FiEAE EF i, BXmw
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®4 BRUEMEREREAARE=LHINSHE

Table 4 showing the ocecurrence of cogenera of Daodi fauna in the
Neogene and early Pleistocene localities of China

e v 3 Lt B
M. Miocene Pliocene Pleistocene
(PRI € gD (RHEHEHD
(Baodean) (Yushean) (Nihewanian)
—BH BARBE AR M HE Bk RETRCREA)
Ertemte Harr Obo Bilike Yushe Weinan Jingle Dongyaozitou (DN)
Apodemus L -% -k *
Karnimata *k-——- %k - % -k
Chardinomys Koo Ko Ko * £ S
Micromys K- K-~ K- %k
Huaxiamys *
Saidomys %

BRIFNE F RO TEA B KE L4 B SR L FfiE (MN 15) B9FhE——A4. azavus Fi
M. praeminutus FEiTo FEVEEEN, Karnimais BRBRERIATHPH, B ES 4po-
demus, Micromys K1 Saidomys LtEFR LT Lg%k, HWHBERIMWBE Apodemus,
Karnimata F Micromys B 5RWE % E, B/RSESIMEILE, HAl—aWEHX
L EAMELL R ERNBRMES D LR HRE s B ARA KRR ET 1
Fritts

A EHERRP AN RERATREN LRSI 3 WE. B BRTMAX LB 523
BHOBRIEEM R, (AREZSIMBENEAR K& Chardinomys BARLLREHMFLE .,
BAERWUEFTRERNBRN R R BHmE Stz EREERANE, Hh
Apodemus, Micromys 1 Huaxiamys ZJBHIF, FEERFRELEEREEARRKNE
e R IAOAE R P TR Chardinomys ELbmEHRZAMHES, Hik, BHBHEEN
BEACACEAE BEOERUIBAE . BN R SH RNARE T LK@/ B 2R
B Ff, BREHFIE R C. nikewanicus MAEFRRARTEEREBEHWHERA, BAHEE
RO BEAMR S, 5 Alticola simplicidenta, Myospalax tingi A1 Pitymys hintoni 3t
o XEBRETHEHLK /NG WE G AR KRB R M3, WG
WIBERIRRER T Eifite BN, Chardinomys Rl Saidomys T BEPETE BN K
i OF R RBHE A I fe R HB RN S i R YA | L P & AR AN PR PE VB s s W B Y &
AR AXE—VEEERETH Y B (FERE,1987), WIS WBIREb L3
HRpHE, FIAD SROMEHEEILEI W H MN16 BURTARHE Y, BHREZ(1990)ZECHE
M B =85V LB ROHE R R B 4 B — O AN A B s B R B T RE M4
T P RO BE S5 = E K 1 e M1 (e B it iR i) o WM BBRAMEARPTE, it
—FBE T X R E,

BB, R, MALPMBAFHRERNBELAEL (Dr. G. Storch) XHR X
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Hid = HE I, R KA FEMIE L (Dr. Lawrence J. Flynn) XARSE K EHEM
RUTHBBEYKCERBRBRA, BB LA GIRE, FEE LI RR RS,

(1993 3 AUt

& # X ®

£ gk, 1988; BEAAAT—EHUEAI B HHERYTIR, 26(1),59—-72

MR FRHEMEBERSE, 1988 EREHMXE LF#H—
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MURID RODENTS FROM THE LATE PLIOCENE OF
YANGQUAN AND YUXIAN, HEBEI

Cai Baoquan
(Teackers College of Zkangzhou, Fujian)

Qiu Zhuding

(Institute of Vertebrate Paleontology and Palcoanthropology, Academia Sinica)
Key words Daodi, Hebei; Late Pliocene; Muridae

Summary

Daodi is considered to be a late Pliocene locality near Nihewan, a classic site
well known for its abundant and diverse Plio-Pleistocene mammalian fossils. An as-
semblage of micromammals was collected by the first author from eight quarries at
Daodi by screen-washing in 1984. Preliminary reports on 26 species of small mam-
mals collected and more detailed studies of lagomorphs have been given (see Cai,
1987; 1989). This paper deals with the material of the rodent family Muridae in
the collections.
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Systematics
Family Muaridae Gray, 1821
Apodemus Kaup,1829
Apodemus cf. atavus Heller, 1936
(Fig. 1A,B,4; pl. I 1—8)

Material Daodi: 2 M1, 2 ml, GV-N-8401. 1—4; Hongyanangou: 1 M3, 2 ml, 1
m2, GV-N-8402. 1—4; Qianjiashawa: 3 M1, 1 M2, GV-N-8403, 1—4; Qijiazhuang:
1 M1, 1 M2, 2 m2, GV-N-8404. 1—4; Yuanzigou: 1 m2, GV-N-8405; Pulu: 1
M2, GV-N-8406. (Stratigraphic relationships of fossil sites given in Cai, 1987).

Remarks Apodemus is a living genus with its first appearance in the latest
Miocene. Nearly 20 species, including 7 or 8 fossil forms, have been recognized up
to now.

The Daodi Apodemus differs from A. orientalis (Schaub, 1938) of Ertemte and
Harr Obo, Inner Mongolia in: 1) larger dimension of molars; 2) higher crown with
robuster cusps; 3) constant presence of t7 in M1 and M2; 4) weaker t12,

Apodemus qiut Wu & Flynn, 1992 and A. zhangwagouensis Wu & Flynn, 1992
from Yushe, Shanxi are similar in dental morphology, and their differences are
mainly in the position of the mental foramen. Both of them can be distinguished
from the Daodi form by their lower crown with weaker cusps and in having four
roots in M2.

Four species of Apodemus, A. chevrieri, A. cf. peninsulae, “A. dominans” and
A. latronum have been reported from an early Quaternary locality of Wushan, Si-
chuan (see Huang et al, 1991). The Daodi species is close to A. chevrieri in size
and development of cusps, but differs from the latter in lower crown, relatively
weaker t2 and t7, stronger t9 in MI, and three-rooted M1. By its distinct stepha-
nodonty and developed t12 A. cf. peninsulae is easily distinguished from the Daodi
Apodemus. Specimens of the A. latronum and “A. dominans” may represent a single
taxon, which differs from the Daodi species in smaller size, lower crown and pro-
nounced labial accessory cusps in ml.

A. “sylyvaticus” from Zhoukoudian (Choukoutien), Beijing and Yanjinggou, Sichuan
(see Yang, 1934; Colbert et al., 1953) are distinguished from the form of Daodi
by smaller size, more posterior position of tl, and its pronounced to and prestyle.

A. draco and A. altronum from the late Pleistocene of Chenggong are identical
with two living species distributing in Yunnan area. The former, with an elongated
M1, is smaller than the Daodi form, while the latter, with more heavily built cusps,
is larger than the Daodi species.

A. jeanteti Michaux, 1967 from Europe is larger than the Daodi species It
possesses a posterior spur on t3 and a prominent tl2 in M1, and a reduced medial
anteroconid in M1, which differ in the Chinese form. _

The European A. primaevus Hugueney & Mein, 1965 ( = A. gudrunae Weerd,
1976) and A. erruscus Engesser, 1989 are two rather primitive species of this genus.
Connection between t6 and t9, and t7 are lacking in some M1 of the two taxa.

The Daodi Apodemus most resembles A. aravus Heller, 1936 ( = 4. dominans
Kretzoi, 1959; see Fejfar & Storch, 1990) from Europe and western Asia in size and
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in generally morphology. A comparison of specimens from Daodi with those from
the type locality of A. azavus shows that the Daodi taxon is only slightly larger
and its cusps are somewhat heavily built.

Karnimata Jacobs, 1978
Karnimata sp.

(Fig. 1 C, D; pl. I 15, 16)

Material Daodi: one m1 (GV-N-8407, 1.65 X 1.05mm); Qijiazhuang: one M1
(slight damage, GV-N-8408, 1.45mm wide).

Remarks This taxon is close to Apodemus cf. atavus in size and in its promi-
nent cusps, but differs from the latter in lacking of t7, rather posterior setting of
tl and t4 on M1, and rounded cusps on ml. It is close allied to Kernimata from
the latest Miocene of Ertemte and the early Pliocene of Harr Obo, Inner Mongolia
in morphology. Minor differences of the Daodi Kernimata from the Inner Mongolia
K. hipparionum are the more posterior situation of t1 and t4 and stronger connection
of the cusps on M1, which are here interpreted as being advanced for K. sp. from
Daodi.

The genus Karanimara was established by Jacobs in 1978 and is mainly known
from Pakistanand Afghanistan. Like K. hipparionum, the Daodi indeterminate spe-
cies of Karnimate is distinguishable from those of Southwest Asia in having stepha-
nodont M1, i.e. the t6 connected with t9, having wusually a crest between t4 and
t8, and presence of a posterior spur of t3. Storch (1987) correctly stated that the
Chinese Karnimata do not correspond exactly to the diagnosis of Karnimata as given
by Jacobs. Possibly the eastern Asian “Karmimaza” represents a line different from
southern genus Karnimata.

Chardinomys Jacobs & Li, 1982

Type species Chardinomys yusheensis Jacobs & Li, 1982

Diagnosis (improved) Murid rodent having M1 with distinct posterior position
of tl and t4, t5 extended anterolabial-posterolingually with a shuttle-shaped grinding
surface, t5 connected with t3 and t4 to form a posterolingual-anterolabial diagonal
ridge across the tooth, to, t2 and t3 aligned in another diagonal row directed post-
erolabially to anterolingually, t6 usually connected with t8, t7 absent; M2 with weak-
ly stephanodonty; ml at least with two labial accessory cusps (cl and c¢2), ¢2 al-
ways larger than cl.

Chardinomys nihewanicus (Zheng, 1981)
(Fig. 1 E,F,3,4; pl. Il 1—12)

Diagnosis (emended) Smaller than the type species Chardinomys yusheensis.
On M1 t5 connected with t6 in less than' 20% of kanown specimens, t6 connected
with t9 less than 5%; prestyle and precingulum poorly developed on M1, ml usually
with two labial accessory cusps.

Material Daodi: 7 maxillary and 8 mandibular fragments, 223 isolated teeth,
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GV-N-8409.1-238: Hongyanangou: 10 maxillary and 4 mandibular fragments, 219
isolated teeth, GV-N-8410. 1-—233; Qijiazhuang: 5 maxillary fragments, 111 isola-
ted teeth, GV-N-8411. 1—116: Qianjiashawa: 3 maxillary and 5 mandibular frag-
ments, 69 isolated teeth, GV-N-8412. 1—77: Yuanzigou: 19 isolated teeth, GV-N-
8413. 1—19; Jiangjungou: 5 isolated teeth, GV-N-8414. 1-—5: Pulu: 14 isolated teeth,
GV-N-8415.1—14; Beimajuan: 4 isolated teeth, GV-N-8416.1—4.

Description M1 The t1 is set somewhat posterior to t3 and close to t5. The t3
is close to and connected with t2. The t3, t2 and to are aligned in a diagonal row
directed posterolabially to anterolingually. The t4 is slightly anterior to t8, and con-
nected with t3 via t5 to form a straight diagonal ridge from anterolabial to post-
erolingual across the tooth. The t5 is somewhat elongated anterolabially-posterolingually
with a shuttle-shaped grinding surface. The t6 is separated from t5 in 90 out
of 146 teeth, shows a tendency to join the cusp in 34 and is connected by a lower
and small crest to the t5 in 22 cases; the t6 joins the t8 in most of the teeth, the
yoke of t8 and t9 in 19 of 145, and the t9 in only 2 teeth. There is no t7. The to is
present in 125 out of 142 specimens, but the development of this cusp is variable
from quite distinct to very weak. The sample also shows variation in the develop-
ment of prestyle, t2 bis and precingulum. Of 144 specimens the prestyle appears in
32, the t2 bis occurs in 25, and the precingulum is seen in 34 cases. 4—6 roots.

M2 The t1 is slightly larger than t3. The t6 is connected by a low and weak
poor crest with t9 in 46 of 122 teeth, with t8 in 11 cases. The t4 joins the t8 in
only 8 teeth. 4—5 roots.

M3 The t3 is very reduced or absent. The t5 is nearly incorporated with té6.
The t8 is fused with t9 to form a round and posteromedial cusp. Three-rooted.

ml The medial anteroconid, present in all teeth, is isolated in 63 of 154, con-
nected with labial anteroconid in 16, with lingual anteroconid in 30, with the yoke
of the labial and lingual anteroconid in the rest. In about two thirds of these, there
is a low and weak mure between the first and second chevrons. A medial ridge exi-
sts in about 65% of the teeth, and reaches the metaconid in half of these. All these
teeth have two labial accessory cusps, a larger c2 and a smaller cl. A tiny c4 can
be found in 22 cases. The posterior cingulid is weak and laterally elongated. Three-
rooted.

m2 A variably developed medial ridge is present in 63 of 119. All the teeth
have ¢2, but only in less than half of these can be seen cl. 4—5 roots.

m3 The labial anteroconid is lacking only in one tooth. The medial ridge and
the labial accessory cusp are absent. The hypoconid and the entoconid are fused. 3

-or 4 roots. _

Comparisons and Discussion The teeth of this rodent correspond in morpho-
logy to the diagnosis of Chardinomys as given by Jacobs and Li in 1982. Murid ro-
dents with such a dental pattern have also been assigned to Orientalomys (see Zheng,
1981; Storch, 1988; Zheng et Cai, 1991). It is true that the genus Chardinomys is
most similar to Orientalomys in some structures: the M1 with distinctly posterior
t1, diagonal alignment of t3, t5 and t4, another diagonal row of to, t2 and t3, wi-
thout t7, and the ml with two obvious labial accessory cusps, etc. Nevertheless,
Chardinomys can be distinguished from Orientalomys by having:
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—its more developed connections between t3 and t5, and between t5 and t4 in
M1, while they are rather poorly developed or lacking in Orienzalomys;

—its anterolabially-posterolingually elongated t5 with a. shuttle-shaped grinding
surface in M1, when it is cone-like with a circular surface in Orientalomys;

—its domination of disconnections between t5 and t6 in M1, whereas in Orien-
talomys t5 always joined by a developed crest to t6;

—its rare connections between t6 and t9 (less than 5% of the M1), in contrast
t6 is always connected with t9 in Orientalomys;

—its c2 always being larger than cl in ml, in some species of Orientalomys,
such as O. galaticus from Turkey and O. cf. similis from Ertemte, the ¢2 is smal-
ler than cl.

Several species of Chardinomys were reported in the literature. They are C. yu-
sheensis Jacobs et Li, 1982 from Yushe, Shanxi, C. lowisi Zhou, 1988 from Jingle,
Shanxi, C. nikewanicus (Zheng, 1988) from Dongyaozitou, Hebei, C. schaubi (Teil-
hard de Chardin, 1940) from Loc. 18, Beijing, and C. louheensis (Wang, 1988) from
Dali, Shaanxi.

The Daodi Chardinomys differs from C. yusheensis in smaller size (Fig. 4) and
seldom having a large and cuspidate precingulum on M.

Chardinomys louisi was named by Zhou in 1982 on the basis of the abundant
material from Jingle. The assumption that the specimens from Daodi can be referred
to “C. lowuisi” (see Zhou, 1988; Zheng et Cai, 1991), seems to be corroborated by
the statistics on the variable features of M1 (Table 2).

Chardinomys nihewanicus from Dongyaozitou and “C. lowheensis” from Dali
were originally assigned to Orientalomys by Zheng in 1981 and Wang in 1988, res.
pectively. The present authors follow Zhou (1988) in transferring it to the genus
Chardinomys. Specimens of C. nihewanicus described by Zheng in 1981 and Zheng
& Cai in 1991, and those of C. loukeensis described by Wang fall within the size
range and variation exhibited by the material from Daodi or Jingle. Zhou (1988)
distinguished C. lowisi from C. nihewanicus based on Zheng’s claim that the m2
of the latter is three-rooted and the m3 lacks anterolabial anteroconid. Reexamina-
tion of the two teeth shows that the damaged m2 had at least four roots judging
from their remnants, and the m3 shows a very weak anterolabial anteroconid. The.
" refore, both C. louisi and C. louheensis are here considered to be a synonym of C.
nihewanicus. The material from Daodi together with that of “C. [louisi” and “C.
louheensis” should be referred to C. nihewanicus.

“Chardinomys schaubi” was first assigned to Stephanomys by Teilhard in 1940
and was transferred to Orienzalomys by De Bruijn and Van Meulen in 1975 and
referred to Chardinomys by Zhou in 1988. The unique specimen of this taxon may
have heen lost and according to the figure in the original description, the specimen
does not correspond to the diagnosis of Chardinomys: on M1 the tl is not posterior
in position, the t5 is nearly cone-like, the t6 is connected with the t9.

In summary, only two species of Chardinomys, C. yusheensis and C. nihewani-
cus, can be confirmed. In addition, the dentary with ml and m2 from Weinan, Sha-
anxi, questionably referred to Chardinomys by Jacobs and Li in 1982, is identical
well with that of Chardinomys and can be treated member of this genus, indetermi.
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nate to species. Some isolated teeth from Bilike, Inner Mongolia reported by Qiu in
1988 as Muridae gen. et sp. idet. can also be referred to Chardinomys. They proba-
bly represent a new species of the genus based on M1 with relatively anterior to
and t1, very strong prestyle and precingulum and distinct lingual cingulum, and ml
with a pronounced c4.

Chardinomys is only known in North China. Fig. 3 shows the suggested phylo-
geny and stratigraphic distribution of the genus. The phylogeny of Chardinomys is
obscure. However, as represented from Bilike, early pliocene, to Dongyaozitou, early
pleistocene, the genus apparently underwent a posterior shifting of t1 and reduction
of prestyle and precingulum on M1, and a reduction of labial accessory cusps on ml.

Micromys Dehne, 1841
Micromys aff. M. tedfordi Wu & Flynn, 1992

(Fig. 1G,H, 4; pl. 1 9—20)

Material Daodi: A maxillary and a mandiblular fragment, 46 isolated teeth,
GV-N-8417. 1—48; Hongyanangou: a maxillary and a mandiblular fragment, 62
isolated teeth, GV-N-8418. 1—64; Qijiazhuang: 14 isolated teeth, GV-N-8419,
1—14; Qianjiashawa: 3 isolated teeth, GV-N-8420. 1—3; Yuanzigou: 1 ml, GV-
N-8421; Pulu: 1 ml, GV-N-8422.

Measurement See the Chinese text.

Remarks The characters of these teeth, smaller size, posterior situation of tl
on M1, wide separation of t3 by an open valley from t6 on M1, and weakly deve-
loped labial accessory formations on ml and m2, fit rather well the diagnosis of
the genus Micromys.

Five species of Miécromys have been so far recognized from the Palearctic region.
They are M. chalceus from latest Miocene Ertemte and early Pliocene Harr Obo,
Inner Mongolia; M. zedfordi Wu & Flynn, 1992, from YS50, Yushe, early Pliocene;
M. paricioi Mein & Moissenet & Adrover, 1983 (type locality Celadas 4, Teruel
Basin, Spain, MN14); M. preaeminutus Kretzoi, 1959 (Csarnota 2, Hungary, MN
15) and the extent M. minutus (Pallas, 1771) which appeared first in early Pleis-
tocene of Europe (see Mein, Moissenet & Adrover, 1983; Storch & Franzen & Maleo,
1973) and widely inhabits the Palearctic region.

The Daodi Micromys can be easily distinguished from the oldest species of the
genus M. chalceus by its larger size, presence of t7 in M1 and M2, rather reduced
t9 in relation to t6 on MI, having 5-roots on M1, and by its reduced cl on ml
and m2,

It is slightly smaller than Micromys tedfordi, but very similar to the latter in
morphology, such as in having weak stephanodonty on M1, having always t7 on Ml
and M2, and poorly developed labial accessory cusps on ml. Minor differences bet-
ween the Daodi Micromys and the Yushe M. tedfordi are the mental foramen which
is located less laterally, and the m2 that is constantly double-rooted in the former.
Their similarities seem to imply their close affinities.

Micromys paricioi from Europe is smaller than M. aff. zedfordi of Daodi and
has a lophate t7, a strong t9, a distinct t12 on M1, and a developed cl on m!l. This
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may indicate that M. paricioi is more primitive, .

Micromys aff. zedfordi is close to Micromys praeminutus of Europe both in size
and morphology. According to the figures in the original description, the teeth assig-
ned to Micromys praeminutus by Michaux in 1969 fall within the variable range
exhibited by the Daodi species, although the M1 has a weaker t7 and ml has a
stronger cl. Thus the systematic implications, (i.e. that M. aff. tedfordi from Daodi
and M. tedfordi from Yushe could be synonyms of M. praeminutus) remains an
open question.

Micromys aff. tedfordi is distinct from M. minusus in larger size and relatively
weaker t7, and stronger t9 on MI.

In their study on the Micromys of Yushe, Wu and Flynn noted phylogenetic
changes of Micromys from various horizons. These include progressive shifting of
the mental foramen of the lower jaw, and of the central rootlet of ml (see Wu et
Flynn, 1992). In these characters, M. aff. tedfordi from Daodi is intermediate bet-
ween M. tedfordi from YS50 (Gaozhuang Fm.) and M. aff. redfordi from YS6
{Haiyan Fm.). This might indicate that Daodi is about equivalent to Mazegou Fm.
in age.

Huaxiamys Wu & Flynn, 1992
Huaxiamys cf. H. downsi Wu & Flynn, 1992

(Fig. 1 I, J; pl. II 13, 14)

Material Hongyanangou: one M1 (slight damaged, 1.00 mm wide), one m1(1.35
X 0.90mm), GV-N-8423. 1, 2.

Remarks The authors concur with Wu and Flynn in recognizing the differences
between the genera Huaxiamys and Mus (see Wu & Flynn, 1992). The two teeth
agree with the genus Huaxiamys in possessing the following characters: (1) the
cusps are extremely posterior inclined on M1; (2) tl of M1 is set posteriorly and
connected with t2 to form an anterolabial-posterolingually directed ridge; (3) t2 is
projects remarkably forward; (4) there is a wide valley between t2 and t3 on MI;
(5) presence of a medial anteroconid, c¢l and distinct labial cuspid on ml.

Two species of the genus Huaxiamys, H. primitivus (from the late Miocene),
H. downsi (from the early Pliocene) have been found in Yushe deposits. The Daodi
Huaxiamys is mostly comparable to H. downsi in t2 of M1 narrowing sharply ant-
eriorly and projecting further forward, t3 and t6 being more posterior in position,
having a wider valley between t3 and t6, and a weaker medial ridge on ml. Minor
dafferences of the former from the latter are the presence of more distinct posterior
spur of t3 on M1 (probably can be interpreted as a derived feature), of more deve-
loped ¢1 and medial anteroconid on ml (primitive or variable characters).

Saidomys James & Slaughter, 1974
Saidomys sp.

(Fig. 1K, 4)

Material Daodi: 2M1 (3.75 X 2.30, 3.60 X 2.15mm), GV-N-8424. 1, 2.
Remarks The two teeth are referred to Saidomys among markedly large murid
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genera because of its large dimension, non-stephanodont M1 with transverse extended
t2, t5, and t8, slightly larger internal cusps than external cusps, and very weak t12.

The Daodi murid is more or less similar to Arvicanthis, Dilatomys, Leopolda-
mys or some species of Kaernimata, such as K. huxleyi in morphology. Nevertheless,
it differs from Karnimata in much larger size, having transversely extended t2, t5
and t8, and straighter chevrons on MI. It is distinguished from the extant genus
Leopoldamys by its more distinct cusps, and t3, t6 and t9 less merged with t2, t5
and t8, respectively. In smaller size, nearly erect tl and very weak t12 on M1 it
is distinguished from Dilatomys. It is close to Arvicanthis in size, but the t9 of
M1 in the latter appears to have a tendency to join t6 (see De Bruijn et al., 1970).

All the known species of the genus, S. natrunensis, James & Slaughter. 1974,
S. afarensis Sabatier, 1979, S. afghanensis (Brandy, 1979) and 8.9 transversus Sen,
1983, are Pliocene in age. The Chinese form most resembles S.? zransversus in size,
in having straight chevrons and very weak tl12, except for its anterolabial-posterolin-
gually elongated t9 and absence of prestyles on MI.

The two teeth may represent the first known Saidomys in China. A new species
name will not now be given, because of the poor material available. In addition, a
ml from Weinan, Shaanxi, assigned to cf. Rartus sp. by Jacobs and Li in 1982,
may be referred to this genus, although its lacking of medial anteroconid.

Biogeography and age of the fauna

Of the 6 species of the Daodi murid fauna, Chardinomys nihewanicus is the
most abundant and Micromys aff. zedfordi is also common. Measurements and mor-
phology of each of the two species from the seven quarries show normal variation.
The specimens of each species from those localities are considered to represent the
same species without any difference in evolutionary stage. In contrast to the two
species, the other four, Apodemus ct. atavus, Karnimare sp., Huaxiamys cf. downsi
and Saidomys sp. are rather rare.

At the generic level, all these murids are known only in the old World, with
Apodemus and Micromys being shared with Europe, Karnimaie and Saidomys
occurring in southwestern Asia, and Cherdinomys and Huaxiamys confined to North
China. Table 4 shows the distribution of the Daodi murids at the generic level
in China.

In Europe, Apodemus and Micromys appeared first in the upper Turolian and
the Ruscinian respectively. Morphologically, the Daodi species of Apodemus is com-
fomed to the European A. aeravus, and M. aff. zedfordi to M. praeminutus in evo-
lutionary grade. Although the first record of Karmimaza in Southeast Asia is known
from the upper Miocene, its occurrence together with Apodemus, Micromys and Sa-
idomys happened in the Pliocene. Apodemus, Micromys and Karnimaza from Daodi
are more derived than those of Ertemte of the late Miocene. This would suggest
that the age of Daodi is later than Miocene.

Four murid genera from Daodi are shared by the Bilike fauna, Inner Mongolia.
Although material from Bilike has not be described in detail, the distinct primitive
Chardinomys and the differences in composition of the fauna (see Qiu, 1988) appear
to imply that the age of the Bilike fauna is older than the Daodi one. Daodi has
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also four genera in common with Yushe, Shanxi. Three species, Apodemus cf. atavus,
Micromys aff. tedfordi and Huaxiamys cf. downsi show more similar evolutionary
grade with species of the corresponding genera from Gaozhuang or Mazegou Forma-
tion. Chardinomys nihewanicus is more advanced than C. yusheensis from Gaozhu-
ang Formation, about the same as Chardinomys from Mazegou Formation. Chardin-
omys nikewanicus is commonly known from Daodi, Jingle and Dongyaozitou (Dan-
angou). The age of Daodi fauna, however, would not be the same as that of Dong-
yaozitou, because the latter has such taxa as Alitcola simplicidenta, Myospaolax tingi
and Pitzymys hintoni, which are typical for the Pleistocene and absent in the Daodi
fauna. This seems to indicate that the Daodi fauna is compared to the Mazegou,
Jingle and weinan faunas in having the same species or species of similar evolution-
ary grade, but the Daodi fauna is older than the Dongyaozitou fauna in age.

The Daodi fauna has been considered to be late Pliocene or equivalent to MN
16 of the European mammalian ages (see Cai, 1987), and late Yushean of the
Chinese mammalian ages (see Qiu et al., 1990). These conclusions have become
stronger following the study of the murid fauna.
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(Explanations of plates)
B 578 I

HIBR(ECIE) Apodemus ef atavus
1.2 M1, GV-N-8403.2; 2.4 M1, GV-N-8401.1; 3.% M2, GV-N-8404.2; 4.7 M2,

GV-N-8406; 5.% ml, GV-N-8401.3; 6.7 ml, GV-N-8402.4; 7.% m2, GV-N-8405; 8.
# m2, GV-N-8402.2
BEREBGERH) Micromys aff. tedfordi

. 9.2 M1, GV-N-8418.13; 10.7 M1, GV-N-8418.5; 11./ M2, GV-N-8417.21; 12.4
M2, GV-N-8418.19; 13.% M3, GV-N-8418.29; 14.7 M3, GV-N-8417.9; 15.%& ml, GV-
N-8417.40; 16.75 ml, GV-N-8418.41; 17.% m2,GV-N-8417.25; 18.7% m2,GV-N-8419.14;
18./4 m3, GV-N-8418.59; 20.7 m3, GV-N-8417.16

H 571 II

& H#E Chardinomys nihewanicus

1.% M1, GV-N-8410.26; 2.7 MI1,GV-N-8410.15; 3.%& M2, GV-N-8410.57; 4.4 M2,
GV-N-8410.48; 5./ M3, GV-N-8410.74; 6.75 M3, GV-N-8410.70; 7.% ml, GV-N-
8410.89; 8.7 ml, GV-N-8410.76; 9.7 m2, GV-N-8410.124; 10.75 m2, GV-N-8410.108;
11.% m3, GV-N-8410.151; 12.7% m3, GV-N-8410.135
BERAER(BAlR) Huaxiamys cf. downsi

13.7= M1, GV-N-8423.1; 14.% ml, GV-N-8423.2
R (kREH) Karnimata sp.

15.% M1, GV-N-8408; 16.7%& M!, GV-N-8407

EHEM (occlusal view); HLHA 20 5, HEAWKEHSEEHLA -8, HRFSOERER
(all about 20X, but the pictures are slightly out of shape caused by unequal enlargement
of horizontal and vertical axis)
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