H30% E1Y HOE MR R pp. 17—38

1992 4 1 F- VERTEBRATA PALASIATICA figs. 1—5, pl. I—1I

ol R R E R R R aF R

= h) >
x X B
(MERZERE SRS 5SH ABFEER)

FRH - T - Ik

(ZEARFL YN Byl

@A LERdE AR BRE

A B B E
EXHRT ARG AT ERBERMCADNEER: Huariamys primivivus gen. et
sp. nov., Hugxiamys downsi gen. et sp. nov., Micromys tedfordi sp. nov., Apodemus giui

sp. nov., Apodemus zhangwagosuensis sp. BOV..

PSSR, Hkh &R R WA TR R R = R LEh A — B
AR AR KGR G SR e X ARITRYEE K, B, S B EHA L
WEEFRHET BIFEES. 1979 £LR, TEBZERE S EESIYS A RBIERE K
AN ZEB SR SET ML e TR E T EY T e, FHEM L, X
RIEXEBREEMEEE, £—PTFRETH LA R SRR
B - BAE4E (Dr. R.H. Tedford) WHMT T, ATEERZEANEELSLSMEFEER
R LS LWE), 1987 £ 1988 A THKEINER, EAEZBANGETREN
WM RS TR, HIF R T BB T 7 o A SUVEE 5 R E L WA R ABMN KA B BE -
FEAT (William. R. Downs) =T EXUIE EEH RIS H/ING R ¥ b A HRE AT
Brg LiEe /NEEEN LA T, B/ B SRARAL , B B R AR AR e BT REBHIM
R BAMEA R EE, I 411 A, DB 6 B 16 7 3 RgER, MAENSHT
TREWEALEE T LRSS B, #a@EEamEries, HERAERD
EWHERERE Lo MU ERE MR ABBR R A ED, w—rIRgRELwmH L.
Jacobs) HZEFE(1982) R Fhath HHERMLFE. Hit, BRIOTELREMRTEMA. &
XAREEPRFEF o £MMBRITRRESEZAFERENETT L%,

SRR (afr: 2k) B Wild M7TA MBI ABHRENS. RAREER
(Zeiss) 950 AR DIREBHN. #RFRA Storch (1987) BIRE.

B ER AT SRR S, &AM ARARRAR RREFT
R RIS AT R 5y o ,
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sites and the biostratigraphy of new murid taxa



1 3 RICHE: DL TR R R A FUER A 19

oA i R
B # Family Muridae Gray 1821
BB (FHB) Huaxiamys gen. nov.

BEIfh Huaxiamys downsi sp. nov.

VAANFh Huaxiamys downsi sp. nov., Huaxiamys primitivus sp. nov.

M EMfr YS32, YS3 L&4; YS60, YS50, YS97 I YS4, EEH,

B st =R L.

B&dER “Huaxia”, RENERECE"HIGEH o

BRE BA/NE KEERSHAR, BRBEABRER. M' 104 sl R, s RE
Bt 5t WA ERE; 5 o EERITE—EEAREHNAE: T o M ATH 4R (t.)
ANRBRE EN TR LARAAEESIIE—AERER, LRBN TR AR mE#; &
ZEMENRRESEN T REE B ETHELAETERA—THERANARRKIIRY
X" RRBEARZ2RHE (medial ridge)o BMIMRB/L,M =, M* /0, M, FI M,
B =%,

EREER () Huaxiamys downsi sp. nov.
(35 B 1,8—15)

E&RE A M'(V8855.7), 1.88 X 1.00,

BIBMRE 20M, 3M, 2MF, 14M,, 7M,, 4M;; 5 XH M, |k M,_, R EFHE
(V8855.1-6, V8855.8-57),

BAHS LKL, YS4

BfrSHf SEABRMSR, R L,

#EBR X William R. Downs JEiEZEEmt &1ETIE P ERTEERE &~ &
o

FhEE  SEsBY Huaxiamys, M o, B BE MR ARGEAS 285t T o 8548 H. primitivus
FREJEAL T e My OBTHARR My, M UGS (CP) MBI AERBAEETR
o MMM, RN =Ko ' '

HA#EA  YS97.2M' 1 1M,(V8854.1-3); YS50. I1M! (EB4rakid), 3M? (—iEiB4>
BH), 5M (4 WS, 2M(V8853.1-11), |

PAGFFENBESHR SEH,FHEERRKEEMEE; B Bt

BA MYEEAWEREK,TEEREAGM. uRTEMATEM, BEER. 5
t BB — /A S AR, H I ERER; E—SA L  ZERNEMEY . EEEM
5 (cingulum), t 61 F 1 BEET HU— BB SHHE, RERRY—REHE (1
PRA V8855.15 FIAh , KB MR ts, t Kt HAHBER), BAEEBWA—EH .
tostsste,ty ]2t G UEMHER o 4 5 to, L TH—ER, B 6 5 -t HH o & Mt
BRETE AT T tmt, Fo tayts,ts KNI AL TRBWE BN TR BEER. t U—¥5



20 H OB OB BB ¥R 30 %

OB % B
i 5 'b,:tLength)E b [# éﬁWidt%
Range BE | REE BRAY A Range B | R | ERAK
X S C.V. N X S C.v.
M 1.44—1.88 1.66 0.105 6 16/24 0.85—1.08 0.97 0.56 6
M? 0.90—0.94 0.92 0.020 2 5/4 0.84—0,90 0.88 0'.026 3
M2 0-70—0-75 0.73 0.035 5 2/2 0.64—0.70 0.67 0.042 6
M, 1.18—1.37 1.29 0.057 4 19/20 0,74—0.89 0.82 0.041 5
M, 0.88—0.97 0.94 0.031 3 8/8 0.77—0.89 0.84 0.043 5
M; 0.65—0.70 0.67 0.026 4 4/4 0.58—0.66 0.62 0.037 6

EtEE. Tt & two ESHARGENMEIEER), 315 EEN W, 5EEED RS
A—/MERZE (rootlet),

MBS To t KL BIEFIER, HEABES & T E W E. & 1B/Do tits, ot
ts PHARER IR0 ty /Do 6, 5 6 BEREKRT to Tt Fl tne PR, BRNEHE—HR
MERo _

M EZ %o 4 A —KBIHEEER. T, s TEM, &/ hfk%e 8
Wt TG I ste =t (BRI o |

M, B AR ZER IR A ek, B R E T B W H. SN TR ANE—R
EH AN, TRy BT AEFNEN TR BRZM. BlE, hLESEW T
R, ENE., EWTHBRES FEL—TFTEREARAAIE X" B, hEuE
15 ERZ S, Bl (CP) BMAEK, AXHEN 52— EFER. HE—K™HA
YS50 B9 M, b, IR0 AR AISIE G BN AR AL IR B 7E 4 B M, £ G
C, KB AB Mo YS4 BUFRA T 11 BIEF I, 6 LIRS HEBR(—RINE)e 5 111K
ERGRE M, B, 8 B RE R S Y ke YSS0 BUBTH M, B IR Y, Hp
— R R B 3 R (A 2)o

M, B %o BUTRARNEHRE. HHE,HR%L, BUNREHEHENE
W% 71 S5 BT EE MR AR R, UG B T R, B EmEE(3 MRE
R4 )o BH=E YS50 g M, BEAF B HINERIE . EMEHRGE 4 5], Kb
— W BRI, — KR PR R R = AR (6 #)o

M, BRI R EBMRB. FTRAMNTEAWB T, FREAREREF. W
B (A 3-2)0

FiaE R (FH) Huaxiamys primitivus sp. nov.
(& 2,38 1, 16—19)

EBEE A M(V8850.1); 1.72 X 1.00,
BIBVRE 725 M(V8850.5); 0.90 X 0.80,



1 RHE: DL R RGERBERL G HBR 21

WA ivERRE, YS32,

BfrSe{ D0, shiit.

R BRI R R

WE 5 H downsi ALk, BBRRENER M 18 6 50 B v SR,
{BRRBRA A B tno My BIRTH R M, M, (B MIM R R Bo T EISIHIG (4 24 5RE
o M, 1M, [LEFHEHo

FASRE  YS60: —f FEI3H Mi-M;(V8552); YS3: 3M, CEH—HBHE#), IM,
(V8851.1-4); YS32.1M',1M?,1M,(V8850.2-4), #RiR,

HAGANEREHA D8, 5HEANKE BT ;B it

MR % B
kI I
# | (Length) # H (Width)
Range B | REE BRRE RAK Range HE | REE | ERAK
X S CV. | N X s C.v.

M 1.72 11 1.00
M, 1.21—1.28 1.24 | 0.036 3 3/4 0.71—0.81 0.75 | 0.043 6
M, 0.89—0.90 0.88 | 0.015 2 3/3 0.76—0.80 0.79 | 0.023 3

Sk MGERFRA) t BURER o, (R RS 28,6 55 o S0, KA AE 6 5 1]

WA, 4RSS 6 NS AER—E. v 5 & HERE—5E NEME,
5 tt; ¥F4To H two '

| M2 {0 H—H M2 E AL (T D —R B to  t6 SRS & BTN ER —fr B

RAYSEEo Mo ,

M, 7 PORCRT R EE R St AT TR 2/ BB B FT o BT AT LRI BN, ot
B—RBEREEK, TEUTIMLLENENT . METREN Y. HEBEMENH
REFEWTFRBAMAE. AAOENRBUTHEASTRRA—TERE EER AR
BX"E R A PE L EARREE. REHINAE. BUMHRE H downsi RE,C
E2NELR,C BAARRERNRREFR(—F), C MNRBEHR A KR
B4 AR o ’

M, B FRE LR, RANEH. Bh¥. BiEnEY, EnEk, HERE H
downsi {ito CF1C, §: FEBBUE T U4 BB M 42, 2B — B R S8 0 i IR % o
TR AR B 2 0 4 B AR o

b B Huaxiamys BAER T/, M 6 BTEERT AT My IO U R RTR TR %
IR MR TS Mus 0, BFSERENENERANE. ZEXISIE
R : Huaxiamys FIEIH540 B2 RR 1, 055K , BB M B9 4 RISAL, 65 ¢, ]
AN, 45 o MERAE  KES M, IRERTRR, HiF M &M, 58 UH 25K &
HRE o Mus BIEHAHIER TR GM, M It 5 & WRES, TRET DY), 5w
BB, M I & 5 o, RERE, H 4 5 ¢ MBARA, L 5 o RERME  Frg



22 T ¥ B B B F WM 30 %
FE#% UPPER MOLAR FEt%5 LOWER MOLAR Loc
oK M, M2 9 K
V8855.41 V8855.35 V885543
V8855.50 V8855.49
<
g g

iy

VR855.38 V2855.39

A

VB855.46 V885551

ﬁ /
Q
n
f .' ) v
V88537 "~ ( o >
Vags3s VES5310  Vessall
é
. ) 0
veesLy V83504
I\ - ol
; ’
7 w
> = >
V88504 Vs}So,s,.
B2 #EE (Huxiamys) WFHAF (H. primitivus gen. et sp. nov.) } (H.
downsi gen. et sp. nov.) WFHEALRIEMLBEREE
nov. and

Fig. 2 Morphological comparison between Huaxiamys primitivus gen. et sp.
H. downsi gen. et sp. nov., showing the evolutionary trends of this genus

—

3 (Fig.3) 1. JRHBEER (FBEFF) Huaxiamys primitivus gen. et sp. mov.

% M2(M3sin), V8850.3, Y§32; 2. ERLERGERT) H. downsi gen. et sp.

nov. 7= M,(M;sin), V8855.54, YS4, E# paratypes 3.ERIKHEBE (FF) Micromys
tedfordi sp. mov. #5 M3(M3dex), V8861.15, Y54

i M, BERER, BN TFHBREK,ER . TER EEBUKRRET R -
R Huaxiamys HILTHPHHER Lo BN ERGS 2408



1 1 RHE: DRI ERB R AT R 23

HE)MAM%FEH’WP% HEAR R ES HkE 5 TR S (S RE 2 5EKI,8—
19),

FEGRN LT () M B BB RTEmFERE; (1) EEBMR G, 5
ty FIER I AE /N, 6 AT ¢ [RIAINEE; (i) t, BTHE; (v) BEREEERL.

THEEMELES: () MBRTHRR () ZBABMEE; (D) BUKRER,. BB
EUEIRE; Gi) IIEENEE® (CP) #aMmiik, EREBEEHIRE; (v) M,
M, HEERBET =50

R4 Huaxiamys primitivus 5 H. downsi VIR ELER:

H, primitivas H, downsi
M! iy ¢, BIEERBIB A% EEEACET: 3-8 Snd ]
Bk tisteats JADLIH tyots [AIMY A4S @wﬁ%iﬁ&)tz‘ts HAR
(M1 H u (ENEH—H M 1) E tia
BEERESE ERBEARL
M, WIRTHR R0 BB R LN TS
TE& BRHALHS EHRELWHRE
M-M;) Tt B0 B 7 BEE R, WA EK X EERE
M,,M, RFER PR =&

UR, ST EHEWR—, B TEBRASMZ ANER YR E &K bk b 81
ERBBIENARZRAS, REYRERERE—EHEN, MNETT R THEN. Mt
XEM Mz BBRREE—G 74N REET, %%Eﬂ%mﬁﬁj\ﬁm%ﬁﬁﬁﬁﬁﬁﬁ
T&EO
WERSTE H. primitivus B TELHE, BEHR IOk B B YS32, YS3 A3
YS60 b BRhMethitte H. downsi MR AR LI E B RIENE
BERY YS50, YS97 A1 YS4 s ; BHE EFit, & H. primitivus NEFICERE H.
downsi IR FIDFZ AR —E HENER. B4E YS60 R YS50 AL
BICEA XRA Rz AR '

WH Micromys Dehne, 1841
B LR () Micromys tedfordi sp. nov.
(iR I, 1-7)

ERSE —EFHXH M-M(V8859.3; M, 1.56 X 0.96; M, 1.14 X 1.00),

BlRUIRA 7= M'(V8859.1, 1.67 X 1.09); #& M,(V8859.2, 1.09 X 0.94),

BRMR  LTERI, YS50,

B 5H{ SE4A,mERE;R it

MaEdm®R *f R H Tedford E%%ﬂ?&ﬁﬁ%@%ﬁ%ﬁ%ﬁﬁ RERML AW
BESHEESMP R TEREHNEATRZETIER, _

HE KB Micromys, EAREEFNEBER o FMINTHENE. HETES
THo M'EH t, Mty, 5 HRe. M, R/ANTBHEBHEIHRER,HER, BUERAREE. 1~



24 : : w % Y 2R 30 &

B M, B= .

PFAERE  YS50. —ARZZE T, % M-M, V8859.4; YS4.9M!, 5M?, IM®, 8M,,
M, RFTH M, lASZE FEi% (V8861.1-31); YS57b. 2M!, 1M,(V8858.1-3);YS97:
2M,(V8860.1-2); YS90: —AkEk M'(V8862),

BAGFEHEESHA =EA, RIEH; B—rh B3

M E ¥ B
® E %K
(Length) (Width)
T H B | FEE | ERAYK AN T H B | EE (ERRE
Range X S C.V. N Range X S C.V.
M 1.67—1.90 1.81 0.066 4 10/13 1.04—1.22 1.13 0.051 4.5
M? 1.09—1.22 1.16 0.057 5 4/5 1.02—1.10 1.0‘;’: 0.041 4
M3 0.86 i/1 0.96
M, 1.51—1.71 1.58 0.059 4 12/13 0.86—1.06 0.93 0.049 5
M, 1.04—1.23 1.12 0.057 5 8/8 0.90—1.01 0.96 0.035 4

?Eiﬁ ﬁﬁ%—‘;ﬁ? M;-M, W‘J_Fﬁﬁﬁﬁ&o Zﬁ}[.;ﬁﬁﬂ:ﬁ%ﬂ‘%]\ %m%ﬁﬁ%ﬁﬁj\jo M,
K aTm A, HATh I MEH R, B F N EMM S E M TR RAE SN TIRRS
B TR RS A el S5 KRB MR, BB TREENTHEATEE . INT
RS TRR—TRREERE, AR X" BF. hEHFE,BERAETHER—TFRELEM
o FRUWHREH,WEE, X TREN. C.AH,MNERER; C &C IR/, BHE.
M, EEWEERE A TEURRR/ IR M, R—SR/NEWTRTER Z— Nk
HENTHERGEIRELE M, fBEERE). AHE,BERARMBRE. C REET
WEBERIEF Mo C R Cy BANBME ’

EWBERE YS4 AR T b, HRBFA B YS50 AURRT (K 4-2a-b),

M': o REBEMALT o N/EHE, KGR (posterior spur) X BREEWEHRH,
ts NF 6, R 6 (B8 6 B 6 ERIERRC 6). TG ). EG FREE
G BDoty 5 ts KRBT UAIERALT 6 817,88 ¢ KHFS5EHHE, RERAVE858.2
(YS57) Wty 5 4, HHE,RILFE R 6 B/NTEHAEAT &, MET WHRBEM, HERME
o ty BTEA. 65 t ZENATER. UDE M Bg ¢ BTk (prestyle)s H 5k
M AU JE &R S URA—B R

M BT M? 728 Y84, RATHo t K, MRS 6 BN, MMTER; WRBE ;48
Bo 45t KBULTHE ML ESRRE . « ZRK oK, MEFRNEMPIREE. v/
F o HS5REIEERPTAEL. , RRF. ZHPERAEE 5 HROBE =R,
EFHER), — R 6 IWRUEE MR )0

M’ R M BER. u K, URER, S s BITHAZE. T to ttsts,t AR
— IR t B, AL TG PR Tt Ml the B=10Ho

M;: BT RN, B R BEE F I E BT R 5B M T AR, REWTITER,



1 RXH%: T2 PR MR A R HL A BTR R 25

RS RNE SR, B SN TFHLRAS TRA— TFEREHRE, AR“X"EE.
AHE BARASTER—TRALERE, BETFREE, EEAERNBEE, ATRE
fllo G, 7E 11 Bk BRTBFMERER, EBIRFAFEHFRK. C R “ BN k" H
(9 FDREEZEH E—/ I THBRERG B). CBEAEE, HE5“BNH"H:E; X
EOHRA L BHBARNIER. RE YS57b HANNAEREN—K M BHRA
H AR R — AN R R, R R AR RRBE ISR B YS50 REEMAN M, b
EE IR Mo

M,: BRI TRTIEARAK, HHIR, KA o BRERMRASIN, SN FoTELmE 6L,
C, Ei g IMBRWRALBHEB. C BE, HSEHHFRNEBNTILRBE. A&
HEAETFTER—THRALEHE. RETRAE, ERATKWINEE. ¢ flREHK
iR, Horh 4 BlRRT R4 5 — ) (V8861.30, YS4) Hg =Ml , —/BwiR)o

i Micromys tedfordi 8% £ EMFE A, BB /NMEB AT Séte (MN15)
Bt M. praeminusus (J.Michaux, 1969) IR Kird&. HEBFHHER T L
Micromys ¥, HILBIVEZMIIEAN Micromys o BRE—E Micromys ik
SR, M ES BR,EFNME M EE=Z0R MBI L/h,G 5608 M M NE
MM RFHER IR BETIEELE Stte B M. pracminurus fHl; FIKRH
M FIZ R Mo, M, M, IR E S, HBEWH R EHR. BERE M, BEAF/NM
BA ST AT 22, LR R AN AR 1T M. praeminusus BOTERT 22, B =M (Michaux,

A \ a

\\~\~\ = ’a \‘\’—’_ ’ a S }
2 3
1
o S
S IR ZAN

—= NN e 22/
‘__\J_/_____, ~No' b

ve—

2 mm

4 BWEME Micromys tedfordi sp. nov.) RIGAEEKEE (M. aif. sedlordi) .4
AT 80 R LA B AL
Fig. 4 Comparison of Micromys tedfordi sp. nov. with M, aff. redfordi,”
showing the positional change of mental foramena on the lower jaw

1. M iedfordi £ T4 (left lower iaw) V8859.1, Y550, parstype.
a. JETHE A labial views b. IR dorsal view

2. M. tedfordi 7 T4 (left lower jaw) V8861.21. YS«'
a. JEFEML labial view; b. FHM dorsal view

3. M. aff. sedfordi ZETF& (left lower jaw) V8865 YS&
a. [ETELL labial view; b. T dorsal view,



1969, p.17) . 4.

: Vﬁ’&ﬁﬁtﬁﬂﬁEPKﬂEﬁLB’J&TiE%%J:E’J%?EHﬁ&T Micromys fREAL 5
M, g ge /MR B s B VB U o B _EASRTL IR U B R i T (B 4)o kb
i Micromys sﬁ—ﬁl’_tl/i‘ﬁ %?ﬁ?:ﬁﬁ&ﬁ%ﬁw%@@%ﬂtﬁﬁ%o B

, ﬂﬁ, Apodemus Kaup, 1829
EBEEt[ﬁﬁ(ﬁﬁl) Apodemus qiui sp. nov.
S @smEmLIn L
ERIEER —*ﬁ"%ﬁ;ﬁ Ml Mz E’]E—Fﬁﬁii (V8883 15 Ml 2.00 X 1. 15, Mz 1.41 X
1.23), .
BIEREER SM! (2 ﬁ&%), lMl S6M;. (4 b}iﬁ%), ZMZ ( 1 E}Z@), V88831 14,
R (PR, YS50, . S :
BfiSH{ SE4A,mEwE;R Rt o - o . '
Rk ﬁ@ﬁﬁ#ﬁgz{'ﬁ.ﬁ%_éaﬁﬁﬁﬂ%%ﬁiwﬁlﬁ% ﬁ@ﬁ?"f’ﬁﬂ’]x'
MEREE. -
FhE SERDR Apademm, M! _ﬁiﬁfﬁ M? EPH‘E %ﬁ}Lﬁ‘ﬁ:&Mﬁ“Iiﬁ‘aauTﬁo
HAA#EF YS4. 7MY, IM?, IM?, 6M, K 2M, (V8886.1-17); YS97. 2M!, 1M,
(V8885.1-3); YS48; —XH M, FUARSERA TARL (V8884), - '
PAGENBESHA =S54, EE BB EE; B it

R % B
: (%engt% 'j o ﬂéﬁWidt%
woom | owE | wes lEeR Ran | w Wi | R ERAK
Range X S C.V. N Range X S C.v.
M! 1.84—2.23' 2.08 0.143 7: 8/14 1.16—1.33 1.29 0.074 6
M? 1.37—1.41 1.39 0.028 |. 2 2/2 . 1.24—1.35 1.30 0.078 6
M3 : ) 0.90 1/1 . 0.98
M, 1.76—2.00 1.87 0.077 4 7/8 1.01—1.23 1.11 0.081 7
M, 1.21—1.41 1.34 0.069 |, 5 | 6/6 1.14—1.26 1.21 0.043 3.5

A ERRAN T MM, INAZEETH HAPIRY 3.4mm, HFLAL
FRE LA T (8 5a)e M K M, 59 M RAM Ml 1 C, 7@9[1[5]% G Ié C; Bl
R RE. M, C 8,0, 5C 5 M O E NP

M': 4B JEAL, BERAE—S tﬁfﬁﬁﬂ’] kﬁ&ﬁlﬁ%ﬂﬁ %'J(Wﬁﬂ‘fiﬁﬁ o
8L HER, - RBEFAEEE D SNER(ELE Vesss.l 55, 7& V8s86.3 RAK
H)o 4 5w ERERMABMNE Lo, BAeRMBRARA LRE. 54 KR
te ZEFTEAIME fRA LR, B Iy KRB i MBS0 R —40 /Nl

M?: ¢, Ko t [JLTR/ o ty 5 t7“ﬁ%y&§§%*aﬁo“ t ?E&Ziﬁoﬂ YS4 —H M2H.



1 1 R Dl RFERBRA L ATEM 27

A HR , B4 P9 R
M?: o BRETE, #iMido 6 INRBRED t, ts Fl éﬂﬁi%‘ﬁ?ﬁﬂiﬂﬁrﬁléﬁ&%ﬁo I

t79t9ﬁ]tlzo ts TR A, gﬁ@% ﬁmkﬁo =HRo

M,: BIThRBRE, KRS, BBME, SEMN TR, REE. @mu SEieuEN:S
B A AR, B R IR0 & DUANR QU R B8 R AN 48 %, 55 00 T AT B Je R S 1o
EHTFAEARRES TRA—FEREEESE, PERTEN, BMERSFTER—T
FRBIE, C B, RRANB MM A7 13 itk C, (V4 2 ity “Blt#” Lk
WA AT I, C MI7E 12 Bl 3 BIh BB, SEME C 5 F kM. B BAERH
BrFREN. W, THIB RSN

M, BWTHARRAEE EENTHLR. hEARE, AEB. CHERNEE
Mo C. R G AHRe Rk SNEH, Btk

s DE R () Apodemus zhangwagouensis sp. nov.
vl S Shy B 11,8,9)

TEBEE #H M-M; E{JK;,_—,%ZE"F%&B‘Z (Vv8887.5, M,1.89 X 1.13; M,1.39 X 123
M, 1.13 X 1. 07),

i BIBERAE M, 1M?, 1M, IM; (V8887.1-4); M! 2,17 X 1.29; M? jz M?* BERhIE .
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Fig. 5 Morphological comparison of lower jaw between Apodemus giui sp. nov. and A.
zhangwagouensis sp. mov., showing masseteric crest and

the position of the mental foramen

a. A. giui, FET4 (left lower jaw), V8883.15, YS50; [ERIMEA (holotype):
b. A. zhangwagouensis, LT & (left lower jaw), V8887.5, YS87; IERIFRA (holotype)
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NEW MURID RODENTS FROM THE LATE CENOZOIC OF
YUSHE BASIN, SHANXI

Wu Wenyu

(Iﬂ.r.tt'tuze of Veriebrate Paleontology and Paleoanthropology, Academia Sinica)

Lawrence J. Flynn

(Research Associate, American Museum of Natural History, NY, and Peabody Museum, Harvard University)
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Summary

As scientific collaborators of the Chincse-American joint project ‘“Neogene Rocks and
Faunas, Yushe Basin, Shanxi, PRC”, the present authors, with William R. Downs, Northern
Arizona University, sampled the Yushe microfauna in the fall of 1987 and 1988. The fossil
remains were retrieved by surface collection and by wet-sieving bulk quantities of sediment.

As one set of results from this project, fo:lowing is a description of new taxa (one genus
and five species) of murid rodents, including 164 specimens, of which most are isolated teeth.
A more comprehensive report including all material collected will be published later. There
has been little previous work on Yushe Muridae, with the notable exception of a paper on the
murid Chardinomys yusheensis (Jacobs and Li, 1982) that bad been collected by an IVPP re-
connaissance team in 1955 (our site YS57). This is the first time that substantial' samples from
many sites in Yushe Basin have been recovered from the Late Miocene to Pleistocene sequence
of deposits. e

Herein we follow Storch (1987) on murid dental terminology. Specimens were measured
(in mm) on a Wild M7A Stereomicroscope and photomicrographs were prepared with a Zeiss
Digital Scanning Microscope 950 at 5KV under low magnification. The mictomammal sites
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and murid biostratigraphy concerned are shown in fig. 1.

Systematics
Family Muridae Gray 1821
Huaxiamys gen. nov.

Type species Huaxiamys downsi sp. nov.

Included species Huaxiamys downsi sp. nov., Huaxiamys primitivus sp. nov.

Stratigraphic and geographic range Localities Y$32,YS3, Mahui Formation; YS60,
YS50, YS97 and YS4, Gaozhuang Formation.

Age Late Miocene through early Pliocene.

Derivatio nominis “Huaxia”, Chinese Pinyin, an ancient name for China.

Diagnosis Small murid with developed stephanodonty. All cusps strongly inclined.
t\2 of M\1 projecting far forward. t/3 shifted backward, making wide valley between t/2
and t/3. t/2 connected with t/l, forming an anterolabial-posterolingually directed ridge. t/7
absent. t/ma of M/l reduced or absent, connected to lingual anteroconid with wear, when
present. Lingual anteroconid more or less anterolabial-posterolingually swollen and more
forward protruding than labial anteroconid. Paired anteroconid connected with paired meta-
conid-protoconid, forming an asymmetrical “x” pattern. Medial ridge present but not fully
developed. Labial accessory cuspids reduced. Three roots present on M\1, four roots onm
M/2 and two or three roots on M/l and M/2.

Huaxiamys downsi sp, nov.
(PL 1, 8—15; fig. 3)

Holotype M\1 sin (V8855.7); 1.881.00. .

Paratypes 20M\1,3M\2,2M\3,14M\1,7M\2,4M\3, 5 fragmentary. lower jaws with
M\1 or M\1-2(V8855.1—6, V8855.8—57).

Type loeality YS4, Yushe County.

Stratum typicum Gaozhuang Formation, Culiugou Member.

Age Early Pliocene.

Derivatio nominis In honor of Mr.  William R. Downs who made great contribu-
tions to the Sino-American joint project.

Diagnosis Huaxiamys with advanced characters: t/2 of M\1 narrows sharply anteriorly.
t/3, t/6 more backward shifted than in H. primirivus, increasing  stephanodonty. t/12 absent.
t/ma of M/I, labial accessory cuspids and CP on M/l, M/2 reduced to a cingulum-like
ridge. Two or three roots on M/1 and M/2.

Referred material 2M\1, 1M/1 (B8854.1—3) from YS97; M\! (partly broken),3M/Z
(1 partly broken), 5M/1 (4 partly broken), 2M/2(V8853.1-—11) from YS50.

Age and horizons of refersed material Early Pliocene. Gaozhuang Formation,

Nanzhuanggou and Culiugou Members. ’

Measurements sec Chinese text.

Description M\ strongly stephanodont in tooth pattern, all cusps strongly inclined.
"The t/2 projects far forward, narrowing sharplp. The t/2 and t/1 are anterolabial-postero-
lingually elongated and connected with each other, forming an anterolabial-posterolingual
ly directed crest. In some specimens, this crest extends beyond t/2 on to the labial cingulum.
The t/3 is posterolabial to t/2 and connected to the latter by a very thin ridge, and between
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them is a wide and deep valley.except one tooth(V8855.15), in which the labial cusps: t/3, t/6,
t/9 are not much backward shifted. The valley itself is dammed by a more or less leveloped
labial cingulum. The t/4, t/5, t/6, t/9, t/8 connect to one another, forming a ring. The t/3 is
in alignment with t/4 and t/5 but separated from them. The latter form a crest parallel to the
t/1-t/2 crest. The t/3, t/6 and t/9 are about equal in size, being situatel on the labial margin
and slightly smaller than the other cusps. The t/9 is connected to the lingual end of t/8 with
a ridge. The t/7 and t/12 are absent. Three main roots, the front one protruding anteriorly,
and a small central rootlet are present.

M\2 Rounded square in shape. The t/1 is large, anteroposteriorly extended, then turn-
ing labially to connect with t/5 on its anterolingual side. The t/3 is very small. The t/4, t/5,
t/6, t/9, 1/8 are connected with one another, forming a ring. The t/9 is reduced. The t/4 is
subequal to or somewhat bigger than t/l. The t/7 and t/12 are absent. Four-rooted, occasionally
with an extra tiny central rootlet.

M\3 Rounded triangle in shape. The t/1 is big, round and isolated. The t/3 is absent.
The t/5 is labially situated. The t/9 is tiny or absent. The t/8 is round, posteromedially situ-
ated. One posterior root and two anterior roots that split distally.

M/l The t/ma is tiny or absent (on most specimens), usually situated far below the oc-
clusal surface. The lingual anteroconid is more or less anterolabial-posterolingually swollen
and more forward protruding than the labial one which is anterolabially extended. The t/ma
is connected to the lingual anteroconid with wear. The paired anteroconids connect with pair-
ed metaconid-protoconid chevron, forming an asymmetrical “x” pattern. The medial ridge
is always present, but incomplete. The CP is transversely elongated and nearly ridge-like, as
long as about half of the tooth width. On one M/1 from YS50, the CP is obviously oval. The
labial accessory cuspids are reduced to a cingulum-like ridge, but on 4 specimens a trace of
C/1 or C/3 is still visible. Two-rooted (11 cases) or 3-rooted (6 cases) for the YS4 assemblage.
Two of the 11 2-rooted teeth possess a wide and grooved posterior root. Both of the observed
teeth from YS50 are 2-rooted, one of them with a broad and grooved posterior root.

M/2 Rounded rectangle in shape. The labial anteroconid is a cingulum-like ridge. The
medial ridge is present but not fully developed. The labial accessory cuspids are sbmerged
into a cingulum-like ridge, which connects anteriorly with the cingulum-like labial antero-
conid and extends posteriorly to the base of hypoconid (anterior or labial). The transverse CP
is elongated (3 cases) or ridge-like (4 cases). Both M/2 from YS50 possess distinct oval-
shaped CP. Two-rooted (4 specimens, one with broadened posterior root and one with grooved
posterior root) or 3-rooted (6 specimens).

M/3 The labial anteroconid is absent or strongly reduced. The metaconid and proto”
conid are distinguishable. The hypoconid is absent or reduced. Two-rooted.

Huaxiamys primitivus sp. nov.
(figs. 2,3; PL I, 16—19)

Holotype M\1 dex (V8850.1); 1.72X1.00.

Paratype M/2 sin (V8850.5); 0.90X0.80.

Type locality YS32, Yushe County.

Stratum typicum Mahui Formation.

Age Late Miocene.

Derivatio nominis This is the most primitive known species of the genus.
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Diagnosis Species with primitive features: less stephanodont, t/3 of M\1 less posteriorly
situated, t/2 less narrow anteriorly, t/12 present on M\1;t/ma and accessory cuspids on M;/1
and M/2 less ‘reduced than in H. downsi sp. nov. CP on lower molars oval-shaped. M/1
and M/2 2-rooted.

Referred matertal one right lower jaw with M/1-M/2(V8852) from YS60; 3M/1
(one broken); 1M/2 (V8851.1—4) from YS3; one M\l (broken), 1M\2 (broken), 1M/1
(V8850.2—4) from YS32.

Age and horizons of referred material Late Miocene; Mahui Formation and
lower part of Taoyang Member, Gaozhuang Formation. .

Measurements see Chinese text.

Description M\1 (holotype): The t/2 protrudes forward but does not narrow quickly.
The t/3 is situated close to t/2. As a result the valley between t/2 and t/3 is narrower than
that between t/3 and t/6. The posterior border of t/3 is situated at about the same level as the
anterior border of t/5. The t/1 and t/2 are connected with each other and anterolabial-postero-
lingually extended, forming an anterolahial-posterolingually directed ridge parallel to the /4
t/5 ridge. The t/12 is present. .

M\2 The only M\2 is broken, but shows a well developed t/3. The posterior border of
t/6 ‘is at about the same level as (or slightly posterior to) the anterior border of t/8. 4-rooted.

M/l The t/ma on the 4 observable teeth is small but distinct. The lingual anteroconid
protrudes anterolingually but anterolabial-posterolingually  swollen, while the labial
anteroconid  is  anterolabially  extended. The lingual anteroconid is more forwardly
situated than the labial one. The t/ma becomes connected to the lingual anteroconid with
wear. The paired anteroconids are connected to the paired metaconid-protaconid chevron, form-
ing an asymmetrical “x” pattern. The medial ridge is present. The CP.1is oval-shaped. The
Iabial accessory cuspids are more developed than in H. downsi, C/1 is alwa\ys present as a
small round cuspid, C/2 is present (3 out of 4 cases) or cingulum-like (one case). C/3 is tiny
or a cingulum-like ridge. Both observable teeth are 2-rooted.

M/2" The labial anteroconid protrudes anterolabially as a cusp. The medial ridge is pre-
sent.. The oval CP is labial-lingually elongated, but less than in H. downsi. The labial acces-
sory C/1 and C/3 are reduced but still distinct in 2 out of 3 cases, reduced to a cingulum-like
ridge in the other. Both observed teeth are 2-rooted.

Comparisons Huaxiamys is obviously a derived genus, though it shares some chara-
cters with Mus: small size, anteriorly protruding front wall of t/2 on M\1, well developed
and forward positioned lingual anteroconid. Its main diagnostic features are as follows: Low-
crowned stephanodont molars with cusps strongly posteriorly tilted. The t/3 of M\1 is posi-
tioned well posteriorly relative to t/2 and t/l,forming a wide valley between t/2 and t/3.
Most M/1 possess t/ma; labially, all M/l and M/2 possess accessory cuspids or a cingu-
lum-like ridge. In contrast, Mus possesses high-crowned, non-stephanodont molars with steep
cusps. The t/3 is very close to t/2 on M\1and the valley between them is very narrow. On all -
M/1 the t/ma is absent and the lingual anteroconid is heavily developed, protruding far for-
ward. No accessory labial cuspids or cingulum-like ridge are present on lower molars .

Huaxiamys appears from late Miocene through early Pliocene in Yushe Basin.” During
this period (5.5 to 4.0Ma) two successive species show apparent evolutionary trends and can
be easily distinguished from each other (see fig.2 and pl. I, 8—19).

Trends in upper molars: (i) the t/2 of M\1 protrudes forward, and narrows anteriorly;
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(ii) the valley between t/2 and t/3 becomes wider with the labial cusps (t/3, t/6 and t/9)
shifted backward and reduced in size; (iii) the t/12 of M\1 disappears; (iv) stephanodonty in-
creases.

Trends in lower molars: (i) the t/ma of M/l gets smaller or disappears; (ii) the labial
accessory cuspids shrink and submerge into a cingulum-like ridge; (iii) the oval-shaped CP
becomes transversely elongated or even a cingulum-like ridge; (iv) the number of roots incre-

ases.

The differential diagnosis for these two species:

Huaxiamys primitivus Huaxiamys downsi

Upper molars

(i) t/2 on M\l not obviously narrow tapers strongly forward

(ii) narrow t/2-t/3 valley; t/3, t/6, t}9 wide valley; labial cusps shifted posteriorly
less shifted

(iii) /12 present (in the oaly tooth) absent

(iv) less stephanodont more stephanodont

Lower molars

(i) t/ma of M/1 small t/ma reduced or absent

(i1) labidl accessory cuspids distinct reduced to cingulum-like ridge

(iii) CP oval-shaped usually reduced to cingulum-like ridge
(iv) M/1-M/2 2-rooted 2 or 3-rooted

Of course, only with a large sample is the species identification reliable because of the
great variation within a population and the mosaic combination of primitive and progressive
features in individuals. H. primitivus is based on a small sample, but ity validity is supported
by reference to the good sample of H. downsi.

Biostratigraphy Hauxiamys primitivus occurs in localities YS32, YS3 and YS60 in
the Mahui Formation and lower Gaozhuang Formation (Taoyang Member); late Miocene in
age. H. downsi occurs in localities YS50, YS97 and YS4 in  middle and upper Gaozhuang
Formation (Nanzhuanggou Member and Culiugou Member); early Pliocene in age. There
exists a gap of approximately 1 m.y. between the last record of H. primitivus and [irst record
of H. downsi. The mode of transformation for these species might be recorded in the sedi-
ments between YS60 and YS50.

Micromys Dehne 1841
Micromys tedfordi sp. nov,
(PL I, 1—7) _

Holotype A left lower jaw with M/I-M/2 (V8859.3; M/1 1.56 X 0.96; M/2 1.14 X 1.00).

Paratypes M\I sin (V8859.1, 1.67X1.09); M/2dex (V8859.2, 1.09X0.94).

Type locality YS50, Yushe County.

Stratum typicum Middle Gaovhuang Formation, Nanzhuanggou Member.

Age Early Pliocene.

Derivatio neminis In honor of Dr. R. H. Tedford for his leadership in the study of
late Cenozoic vertebrate evolution and in particular for his work on the stratigraphy and ver-

tebrate paleontclogy of Yushe Basin.
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Diagnosis Micromys of large size with slightly weak stephanodonty and with the
mental foramen located laterally on the dentary, below the dorsal crest of the diasterna.M\1
always with t/7 and t/12, and 5-roored; M/1 with small but distinct t/ma, undeveloped labial
accessory cuspids, 2-rooted; M/2 occasionally 3-rooted. ]

Referred material A fragmentary lower jaw with M/I-M/2(V8859.4) from YS50;
IM\1,5M\2,1M\3,8M/1, 6M/2, and 2 fragmentary lower jaws with M/l (V8861.1—31) from
YS4;2M\1,1M\1 (V8858.1—3) from YS57b; 2M/l (V8860.1—2) from YS97; 1 M\1 (bro-
ken, V8862) from YS90.

Age and horizons of referred material Early to middle Pliocene, Gaozhuang
and Mazegou Formations.

Measurements see Chinese text.

Description  The holotype is the frontpart of a lower jaw with M/1-M/2. The men-
tal foramen is situate]l on the external side of the jaw and anterior to the end of the masseteric
crest. The M/1 is long and narrow anteriorly. The t/ma is small but distinct, and connected
to the lingual anteroconid with wear. The lingual and labial anteroconids are extended antero-
lingually and anterolabially respectively, but the former protrudes a bit more forwards and
is slightly larger than the latter. The paired anteroconids connect to the paired metaconid-
protoconid, forming an “x”’-shaped pattern. The medial ridge is present but not connected
to the metaconid-protoconid chevron The well-developed CP is laterally elongated ana lingu-
ally situated. The C/1 is well-developed and anteroposteriorly extended; C/2 and C/3 are very
small but distinct. The M/l has 2 main roots and a small central root on the labial side. The
M/2 of the holotype possesses a moderate sized labial anteroconid and a small and low lingual
anteroconid (which is usually absent on most M/2). The medial ridge is present but less de-
veloped than on M/1. The C/I and CP are as developed as on M/1l. The C/2 and C/3 are
fused into the labial cingulum. : ‘

On the two fragmentary lower jaws from YS4 the mental foramen is somewhat
more dorsally situated than in those froin YS50 (fig. 4—2a,b). .

M\1 The sample shows variation in posterior placement of t/1 with respect to t/2, and
variation in development of a posterior spur from t/1. The t/3 is set close to and somewhat pos-
terior to t/2. It is the smallest cusp of the three, The posterior spur on t/3 is absent (2 of 13
cases), weak (5), moderate (3) or strong (3). The t/4 is at about the same level as t/6 or
posterior to the latter, always larger than t/7 and well separated from the latter except in one
specimen (V8858.2 from YS57) whose t/7 is connected to and is almost as big as t/4. The t/9
is obviously smaller than t/6 and confluent with the latter with wear. The t/12 is always pre-
sent. The valley between t/3 and t/6 is shallow and wide. Few teeth possess a minute t/0 or a
prestyle. 5-rooted.

M\2 ‘All specimens come from YS4. The tooth is longer than wide. The t/1 iy twinned
and large, the t/3 is smaller and laterally elongated, and both join t/5. The t/4 is at abowut the .
same level as t/6 or a bit posterior to t/6. The ¢/6 iy distinctly longer than t/9 and connect-’
ed to the latter with wear. The t/7 is smaller than t/4 and separated from the latter, 1t is ri~
dge-like in 2 cases. The t/12 is well developed. Two of 3 observable teeth possess 5 roots (3
labial, 2 lingual), another tooth has 6 roots (the posterolabial root being split).

M\3 The only specimen is well-worn and demonstrates a large and laterally elongated
t/l connected anteriorly to the t/5. The t/3 is absent. The t/4, t/5, t/6, and t/9 form an anter-
iorly convex ridge. The t/8 is round and posteromedially situated. The t/7 and t/12 are absent.
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There are 3 roots (two anterior and one posterior).
M/1 The t/ma is small but always distinct. With wear it joins either the labial or lingual
anteroconid, or their janction. The paired anteroconids always connect paired metaconid-

€€
X

protoconid, forming an —shaped pattern. The medial ridge is present, but not connected
with the metaconid-protoconid chevron. The CP is well-developed, laterally elongated and
lingually situated. The C/1 is anteroposteriorly extended on 11 out of 13 observable teeth and
ridge-like on the remainder. The C/2 fuses into the labial cingulum (9 cases) or remains a
distinct but small cuspid on the ¢ingulum (5 cases). The C/3 is usually ridge-like and contin-
uous with the labial cingulum, or a distinct but very small cusp on few specimens. One tooth
from the oldest site (YS57b) possesses two strong roots with a tiny central rootlet. This rootlet
is more labial on the specimen from YS50 and younger localities.

M/2 'The labial anteroconid is large, cingulum-like, and projects anteriorly. The lingual
anteroconid is usually absent. It is present only on one tooth (on the lower jaw from ¥YS$50,
V8859.3), where it is situated very low. The C/1 is distinct on all observable teeth. The C/3 is
ridge-like and continues the cingulum-like labial anteroconid. The medial ridge is present but
not connected to the metaconid-protoconid chevron. The CP iy well-developed and laterally
elongated. Six out of 7 teeth are 2-rooted, including 4 teeth with their anterior root enlarged,
one tooth is 3-rooted (2 anterior roots, V8861.30 from YS4).

Discussion we assign this form to Micromys without hesitation although it is large in
size. It possesses the dental features characteristic for Micromys (see diagnosis). However our
form shows several advanced features for Micromys: M\1 is 5-rooted, occurrence of 3- rooted
M/2; smaller t/9 and well separated t/4 and t/7 on M\1; reduced or cingulum-like labial ac-
cessory cuspids on M/1-M/2.

Micromys tedfordi is larger than all other species of the genus. Even the smallest indi-
vidual is larger than the biggest specimen of Pliocene Micromys praeminutus Kretzoi from
Stte (J. Michaux, 1969). Morphologically it is similar to M. praeminutus in having 5-rooted
M\1, 3-rooted M/2 and in having a weak medi ] ridge and cingulum-like labial accessory cus-
pids on M/1-M/2, while different from it in having small but obvious t/ma and 2 roots on
M/1 (M. praeminutus from Sée possesses no t/ma and 3 roots on M/L).

Some morphological differences among specimens of this species from various horizons
in Yushe Basin may indicate evolutionary trends within Micromys: Central rootlet on M/1
shifts progressively from central to labial; the mental foramen on lower jaw moves from labial

side on to dorsal surface of diastema (see fig.4).

Apodemus Kaup 1829
Apodemus qiui sp. nov.
(fig. 5; PL 11, 1—7)
Holotype A left lower jaw with M/1-M/2 (V8883.15, M/l 2.00X 115, M/2 1.41X1.23).
Paratypes 5M\1(2 broken),M\2, 6 M /1 (4 broken), 2 M/2 (1 broken) (V8883.1—14).

Type locality YS50, Yushe County.
Stratum typicum Nanzhuanggou Member, middle Gaozhuang Formation.

Age Early Pliocene.
Derivatio nominis In honor of Dr. Qiu Zhanxiang for his great contributions to the

Neogene biostratigraphy and vertebrate paleontology of China, and for bringing the Yushe pro-

ject to fruition.
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Diagnosis Medium-sized Apodemus with 3-rooted M\1,4-rooted M\2, mental foramen
situated anterior to and below the front end of masseteric crest.

Referred material 7M\1,1M\2,1M\3,6M/1 and 2M/2 (V8886.1—17) from YS4;
2M\1 1M/2 (V8885.1—3) from YS97: a fragmentary right lower jaw with M/l (V3884)
{rom YS48.

Age and horizons of referred material Early Pliocene: Nanzhuanggou and
.Culiugou Members, Gaozhuang Formation.

Measurements see Chinese text.

Description The holotype of Apodemus giui is a fragmentary left lower jaw with M/1
and M/2. The horizontal ramus is shallower (about 3.4mm) than that of A. zhangwagouensis.
The mental foramen is situated just anterior to and a little below the front end of the masse-
teric crest. The M/1 and M/2 resemble the referred specimens. An oval C/1 is present on M/1
and C/2 and C/3 are submerged into a cingnlum ridge. On M/2 C/1 is reduced, C/2 and C/3
are as on M/L

M\1 The t/1 is situated posterior to the t/3, usually with a moderately developed poster-
ior spur connected to t/5 (absent in 2 teeth). The t/3 is slightly posterior to t/2, usually also
with a moderately developed posterior spur (weak in V8886.1, well developed in V8886.3). The
t/4 and t/7 are separated in unworn or moderately worn teeth but connected in well-worn
teeth. The t/6 and t/9 are closely situated. The t/12 is distinct in all observable teeth, but not
as developed as t/7. All M\1 are 3-rooted with a minute central rootlet.

M\2 The t/1 is large. The t/3 is round but very small. The t/4 and t/7 are well separated
but connected at their base. The t/12 is well developed. One tooth from YS4 shows 4 roots.

M\3 The oval t/1 is large and laterally extended. The t/3 is vestigial. The t/4, t/5 and t/6
form a strong anteriorly convex ridge. The t/7, t/9 and t/12 are absent. The ovalt/8 is very large
and laterally extended. 3-rooted. )

M/1 The strong t/ma is small to large, isolated or with wear joining either the lingual an-
teroconid or the junction between anteroconids. The lingual and labial anteroconids are nearly
the same size, the lingual one a bit more anteriorly situated. The paired anteroconids are al-
ways connected to the paired metaconid-protoconid. The medial ridge is present, lingually
positioned and never reaches the metaconid-protoconid chevron. The C/1 is present in all ob-
servable specimens and is the largest labial accessory cuspid. On the labial cingulum the C/2
is distinct in 2 out of 13 cases; C/3 is distinct in 3 of 12. The C/1 joins the hypoconid with
wear. The CP is laterally elongated and lingually situated. 2-rooted with no distinct central
rootlet.

M/2 The labial anteroconid is always present; the lingual one is absent. The medial ri-
dge is present or absent but never developed. The C/1 is distinct or vestigial; the C/2 and C/3
are indistinct. As in the M/1, CP is an elongated oval. 2-rooted.

Apodemus zhangwagouensis sp. nov.
(fig. 5b; PL 11, 8,9)

Holotype A fragmentary left lower jaw with M/I-M/3 (V8887.5. M/1 1.89x1.13; M/2
1.39X1.23; M/3 1.13X1.07).

Paratypes 1M\1,1M\2, IM\3, 1M/1 (V8887.1—4). M\l 2.17X1.29, M\2 and
M\3 very worn, M/I 1.97X1.06.

Type locality YS87, Yushe County.
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Stratum typicum Mazegou Formation.

Age Middle Pliocene.

Derivatio nominis After the name of the valley to the east of the hill where the type
locality YS87 is situated.

Diagnosis Medium-sized Apodemus with 3-rooted M\ land 4-rooted M\ 2, and mental
foramen close to front end of masseteric crest.

Referred material A fragmentary right lower jaw with M/1-M/2 (V8882 M/1 1.94X
1.19; M/2 1.36X1.25) from YS135.

Age and horizon of referred materal Middle Pliocene, Mazegou Formation

Description The holotype is a fragmentary left lower jaw, with horizontal ramus 3.7mm
in depth, slightly deeper than in A. giui; the mental foramen is situated just anterior to the
front end of the masseteric crest. The teeth are well-worn. M/1: the t/ma is round and deve-
loped, connected with the junction of the paired anteroconids which is in turn connected with
the paired metaconid-protoconid chevron, forming an pattern. The medial ridge is short,
lingually situated. The oval C/l is clongated anteroposteriorly; C/2 and C/3 are submerged
in a labial cingulum-like ridge. The oval CP is lingually located. The labial anteroconid is
developed, the lingual one absent, and labial cuspids are cingulum-like on M/2. The medial
ridge and CP are as on M/1. The M/3 labial anteroconid is very small and low, the lingual
one is absent. The metaconid-protoconid chevron is well developed. The posterior chevron is
single-lobed with a distinct, lingually sitnated medial ridge.

The other specimens of M/l and M/2 show similar features to the holotype, but one M/1
(V8887.1) possesses a cuspate C/2 and the M/l on the lower jaw from YSI35 (V8832) is
wide anteriorly. «

The single M\1is strongly stephanodont. The t/l is connected to t/5, the t/3 possesses a
well-developed posterior spur connected with t/6. The t/7 is well-developed and separated
from t/4. The t/12 is present. The M\2 is well worn and 4-rooted. The M\3 is well-worn and
broken; its t/1 is quite large, laterally extended. t/4, t/5, t/6, t/9, t/8 and possibly a t/7 make a
horseshoe connected with t/1. 3-rooted.

Discussion Both A. giui from the apper part of Gaozhuang Formation and A. sheng-
wagouensis from the Mazegou Formation are identical to 4. dominance Kretzoi from Tourko-
bounia-1 (Greece; de Bruijn and Van de Meulen, 1975) in size, but are characterized by their
3-rooted M\1 and 4-rooted M\2. So far as we know A. dominance possesses 3 roots on both
M\1 and M\2. The senior author observed all specimens of Eurasian Apodemus stored in the
Museum of comparative Zoology, Harvard University (12 species, 19 subspecies). A. gixi and
A. zhangwagouensis are most similar to living Chinese 4. agrarius ningpoensis (MCZ no.
(24280) from Ningpo, A. agrarius pallidior (MCZ no. 23491—23496) from base of Taibai Shan,
Qinling Mts, and Wan Xian, and 4. agrarius (near) mantschuricus (MCZ no. 23487) from
“Chili, East Tombs”. The features they share with A. agrarius are weakly developed acces-
sory labial cuspids on lower teeth, the 4-rooted M\2 and the long crowned M\1 and M/I.
However A. agrarius is apparently derived in greater stephanodonty with a stronger posterior
spur on t/1 and t/3 of M\1, well developed medial ridge on M/1-M/2, 4-rooted M\1 and more
reduced M\3 and M/3.

Apodemus zhangwagouensis differs from A. giui in having the mental foramen close to
the front end of the masseteric crest (fig. 5), which are features shared with A. agrarius (the
slightly deeper lower jaw maybe related to individual age). It is suggested that 4. gini and A.

[T L]
X



38 HO¥ OB B OF R 30 %

zhangwagouensis are closely related to A. agrarius, and that A. giui is more primitive than

A. zhangwagouensis. ‘

Our new species are also quite different from Apodemus sylvaticus from Choukoutien
(Young, 1934). The latter is characterized by a very long M\, approximately equal in length
to M\2-+M\3.
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BRI # 9
(all about X 18)

BEHR(FM) Micromys tedfordi sp. nov.
1L.ET&® M-M, (left lower jaw with M;-M,) V8859.3,Y550 [EARISRA holotype; 2.7
M!(Msin) V8861.8, YS4; 3.4 M!(M' dex) V8861.7, YS4; 4.7 M'(M! sin) V8858.1,
YS57b; 5.4 MA(M? dex) V8861,11, YS4; 6.7 M,(M,sin) V8858.3, YS57b; 7.4 M,
(M,dex) V8861,23, YS4 ,
BEEER(ERT#H) Huaxiamys downsi gen. et sp. nov. -
8.Z M! (M! sin) V8855.7, YS4 [Ef4FA holotype; 9.7 M! (M! dex) V8855,13) YS4
Bi&UsRA& paratype; 10.Z M? (M? sin) V8855,22, YS4 BIBI4RA paratype; 115 M3
(M? dex) V8825,25, YS4 FIEIFRA paratype; 12.% M, (M, sin) V8855,28, YS4 BIEsR
A paratype; 13.4 M,;(M,dex) V8855,35, YS4 BIR$RA paratype; 14.75 M, (M, dex)
V8855,36, YS4 BIRIRA paratype; 15.72 M,(M, sin) V8855 47, Y54 B|RUfR K paratype
Bt NR(FR#H#H) Huaxiamys primitivas gen. et sp. nov.

16.4 M!(M' dex) V8850.1, YS$32 LA holotype; 17.% M,(M,sin) V88511, YS3;
18.7 M,(M,sin) V8851,2, YS3; 19.% M,(M,sin) V8850,5, YS32 EIMFA paratype

R I @
(BREEBIE S, 392X 18)
BMERIBR(FH) Apodemus giui sp. nov.
1.2 F 8% M,-M, (left lower jaw with M,-M,) V8883, 15, YS50 EZUsRA holotype,
la. X9 2.7 M,(M, sin) V8886, 10, YS4; 3.7 M?*(MZsin) V8883, 6, YS50 E|Rii5A
paratype; 4.7 M2(M%sin) V8886, 8, YS4; 5.7 M'(M'sin) V8886, 1, YS4; 6.4 M!
(M! dex) V8883.4, YS50 H|AliiA paratype; 7.4 M>(M?sin) V8886.9, YS4
WERBRITH) Apodemus zhangwagouensis sp. nov.

8. T M,-M; (left lower jaw with M;-M;) V8887, 5, YS87 [ERFRA holotype,
8a.%X9; 9.4 M'(M'sin) V8887,1,YS87 BIBIRA paratype
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