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nE ®R’RE A
1986 A “BIRAL 1 51 AU B o R I — NG RE LT , Rl Char-
dinomys louisi sp. now., Prosiphnens sp., Allocricetus 9 sp. 1, Allocricetus sp. 2, Cricetinac
gen. et sp. indet., Ungaromys 9 sp., Arvicolidac gen. ct sp. indet., IR{ENEFL BN BEARAY .
T s B IR L AN FROK K S I T A 24 5 2948 % T RRN LB 5 I MN 16, A S0 #
TR B A ST IR S Bty Orientalomys sp. nov. (44R% 5 1987) JIA B B,
(Chardinomys), JT—§Bh C. louisi sp, nov.; [RINDGEF R KT KM 0. mhowanicns T,
HUH MY 0. schanbi (B I LER o

R .
S A =

o R X A B A 2 B B R B R BT 1929 ST RS Ao b 1125 2% T
FOE-HAOMTERCE WA, (AN LIREEIUT Gezella blacki, ip-
parion houfenense, Amtilospira licenti, Elephas sp., Cerous sp., Rhinocerotidae
gen. indet., 6 Fi{b A, HBH&MARMN T ER B DA =TT 2 b, K
% L #%#” (Upper Pontian) (Teilhard de Chardin & Yourg, 1930, 1931), . 4%
RIEE R A L2 ' & Myospalax omegodon (2L L FR4 AT, JABT Ly lll; ¢
& M. tingi FHAMWAELFYBE, HYT=TH,

FUHHEOSNAEZ IR AN L, B R ER RS RE RS AN E LT
i B G, F P& (1963) B ERNRL A+ FAHF KA, & LF 5 LEER, AT
REGBIARLE L B o MG, 4 RA (B RG) 4L 2 R A, (AR BRI E XA
RARH—EARER. FEES(1984)MERATMRREROE KM 18l “BT8EMEY
TR b#it, ErlaeEmgie, - AR (B4 I S AR IR0 B R B AR 7 4
THEERBGHRTEA 2L LA —ERERNX— LS HRNHIIN R, 5
BUEZIIBERINEE 5 1980 4F 5, 288 5 Rma e ) ik — I » B LU 8 e SRBE AT T 20 PR - K iy
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TRUBN =ZBADE.

ﬁf]f?ﬁ%?d\ﬁfﬂlﬁ"ﬁz qetTEYE L&ﬁﬁﬂﬂﬂlﬂ’)@[éii&l&’i‘ﬁﬁiﬂﬁi
HEZL 1, BRI —#/AEAME; RA/NMIUAER hR EE— AP
o A)‘C%ﬁlﬂﬁiT’{Li*ﬂﬁ/’Fdla’M\%fLsiJ%{tE,LhLT*'%E\E!H’JHﬁHE ﬁbﬂ:
Atk 1 s,

$i7%i£$f§§%ﬁﬁ@?‘é%?%&%,ﬁﬁbI{’E%Eﬁﬁé‘%ﬁmlﬁlﬁﬁg#%Tﬁ
THo IR XMERBERY, BT BB LR GEFE R I8 AT RE S Z TR
T B A A b B0 25 7 S BB L T SCE VR A B AR R AR I A . TEl—3F
Mo

TR YR

HRR NS LA EE T RAEA (1) BREA . 46+ TR5ER,
TEMER P, GRMAESH Wood & Wilson (1936) FiZE{&3(1977)RYZF i # & % #k; H
BRAHMEA R AEBAREATRCOPBEE,1986) s BEHLL B % Jacobs % (HE 3)MIRIE,

%% B Lagomorpha Brandt, 1885
R %% Ochotonidae Thomas, 1897

%R Ochotona Link, 1795

BR&(kEHR) Ochotona sp.

—ZETHEH P-M. (WER R LG EEIMETARARFTILARAEAS V 8642),
Px:‘F/J\gEIH]gEj:Epo [HT_[:ﬁm%?ﬁﬁﬁ,ﬂ%Pn ?aiﬁ-%ﬁﬁJﬁ]o

Wi B Rodentia Bowdich, 1821
4R % Cricetidae Rochebrune, 1883
4R IEF Cricetinae Murray, 1866
SRR Allocricetus Schaub, 1930

ReR(ke® 1, MHE%) Allocricetus - sp. 1
(W1, 1-3)

WESRE | AL LAREE MM (V8032), LEUH M. (V8033 1), 2 BUe M,
(V 8633.2-.3), #Eo _ : N

HASIR M, ALREIE 4. BATA R IR E B N, AT AT ;. IR/
B L POA RRIEREEO X e M, WEMR. M, KREFRN e M, THBRS

L BEREE-R.ARBO TR M, & THhHEERTRENEN G, MERR 2

Schaub (1930)#EHi, EFEEEH L, REREYL Cricendus {RAEX B, BAIGER]
FERIAELBEMTE L, 3% RWFAEBES Cricetulus, Allocricerus FRIRIAALL, 5 E
WNHEM DB LG G Nannocricerus (Schaub, 1934) (BREEE. (HEAGEITIA
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Table 1 Stratigraphic occurrence of fossils in Jingle ares-
B 3 1 A i
" ‘ Teilhard de Chardin & Young,
(B0H 2 X ,
. . * X 19304 1931
M DRt Q,
Myospalax tingi M‘uospalax. tings
M. chaoyatsent M. chaoyatsent
oo M. arygicolinns M. arvicolinus (Loe. -2)
Prosi phnens cf. youngi*d Ochotonoides complicidens -
& Citellus sp. Caprolagus brachypuc (Loc. 2)
1 + MN I8 Ochotona spp.
E Allophaiomys sp. nov.
Mimomys chinensis (86008)
& Leporidae gen, et sp. inder,
: €86008)
\Prosiphneus cf. youngi
3 e+ TR MN 17 Myospalax omegodon (86008) - |Myospalax omégodon (Loc.2y
~+ |Ochotona sp.. . . . R b
) P:;oﬂ'pbneu; SPi o g
o |Prostphnens sp. § |“Rle phas™ sp.
Ungaromys 3 spe-. ., ) Hipparion houfenensce
Arvicolidac gen. el sp. indci. [Antilocpira Licenti
R Allocricetus 7 sp. | Gazella lacki -
MN 16 . .
» Allocricetus sp. 2 ) Cervus sp.
| Cricetinac gen. et sp. indet, Rhinocerotidae gen. indet.
Chmdmomys Iouisi sp. nov.
= Htpﬂn{rwn “neiferietise & v
7. |Antslospsra licenti - b
e Gagzella blacks , . .
\ Nyctercht:: sp.
Ty ila. e e b e, y
: o ‘tlctmlurmw;p.
\ P .Y IER = J
C 22t

D) ST KBRS N R LR /AN P youngt T, R NREHRIIR,

SRLEAMARG My b MR BT i At bL 8 SRR R o
WERE: Allocricetus H’Jfﬁ[}{]E Ro2, %%Eﬂgﬁ’]fgﬂﬂig{ 4llocrtcetu:E]’J,‘

”'&}‘;ce'miu_:‘ o B
AN

A. ehiki WIREENT, fﬁ%ﬂ&ﬁﬂﬁﬁiﬂ g%%{l—ﬁ\ﬁiﬂfj Allocrwetus 2 sp. lo% REIFR
AR %Ejtﬁi%ﬁﬁﬁﬁ)%ﬁm%%ﬁﬁﬁﬁfu(%ﬁé 1987),

RESBRE

#ﬁﬁ(*iﬁ 2) Allocricetus sp. 2

1 R

(&R 1, 6—-7)

MR MM, (V8634), L {6 LR

G M-M'(V8635),
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Table 2 Measurements for fossil cricetids and arvicolids from
sand layer at Hefeng __‘-’7' ST REE
1 ] A
M Mm? M3 M, 2 M,

L 2.55 1.93 1.61 2.27 1.90 1.93 —_—
Allocricetus? sp. 1

w 1.55 1.65 1.57 1.40 1.60 ) 1.56' S

L 1.34 | 1.05 | 1.70 141 | 1.3
Allocricetus sp. 2 . t

w 1.15 1.05 1.08 1.20 1.08

L —~ — — — 1.20 1.17
Cricetinae gen. et sp. indet.

w — — — — 1.10 0.96

L 2.40 — — 2.45 1.78 —
Ungaromys 7 sp-

w 1.60 - — 1.29 1.22 _

L — — — 2.52 — 1.18
Arvicolidae gen. et sp. indet.

w —_ - — 1.22 — 0.97

L — — — 4.0 2.9 3.1 2.8
Prosiphneus sp. w — — — 2.6 2.6 2. 2.1

H — — — " 7.9 7.3 7.0 5.0

LB W s HE B,
o

BE 5 THBERZEE. FEIZET M SMU, SMITAZE M, TIIHH
b e U L AMUEL, N SR, FR IR Ko Mi, TRTBRARSre My, T HH,
M, THERE,,MEENLS: TARRK, GRS TELETLE, M, INMEROEE
EAHXF. M, NER L GRB, WENE 2.

ERIFERERNFE _BEMNM AR Nannocricetus mongolicus L TFREMIR 1)1
EXRAHENESEERL. 2) WEN M-M, #HEl, HE1) @& M, F8EEN
THHE,EEN M, —BETHERNAERREENTHH, 2) EHENTHIMIEEL
FE MLEiERLAE] M, RIEAKRRENT S8, :

FRIRA Ms B TNGE,5 Adllocricesus —B, TILBAZE. SZBEHR=/1FtL
BEH 4. bursae B, (HEU My TRIARA S, M, THHEMEFWLESE
FHEX BT 4. bursae, HTMEND , BERHEN Allocricerus sp. 2, ERFFARSTEHIA
A cf. Nannocricetus sp. (R4 ,1987 )9 rARAELL,

SR ER(B#k5E) Cricetinae gen. et sp. indet.

BRESBRME —HHBENA TMET M-M; (V8636), BE,

BAE SR THERILEER, TaT R, SMUTTELE 2] Mag —Fljﬁmﬁwfﬁ
AR, EH&E . BE T, HHBEWREES. M, TRLEE. M., GIIREE,U&
ﬁ 2°j2ﬁ=ﬁ12!il>)\_l:ﬁiﬁﬁ£lz;3ﬂ?ﬁﬁzﬁﬁ’] Allocricerus sp. 2, A. bursae F1N. mongo-



186 " OB O 3 ¥R 26 %

licuso BTHED, ZMNS R BRERE,

g8 T F Myospalacinae Lilljeberg, 1866
B8R E B Prosiphneus Teilhard de Chardin, 1926

BB (REHM) Prosiphneus sp.
(ERR I, 85 B IT 1—-2)

ﬁ‘*—%%& E MM, (V 8653)’ @Eo ZE M;-M, (V 8654)3 /Q__Lio

WE5E ML EUERZR(GESERS REU THRRES ) & BUEEE
XEZFIBRFEET; FRAD o M, BEAE M, BIMGRBEMELLITELEE, M, 4
HNERS M, AL EM /N, MEE 2,

ERER GRS Prosiphneus prae-tingi AR P. sinensis thik, X4 T
1) BIEA M, BIUERZERE; FERENEREE K. 2) BEN M-M, SR HEMHR
K, TEREBSEEN 3/4; ERHENERE, BRERK, X3S RNERREL
P. prac-tingi 1 P. sinensis T,

BRI SR MR P. pseudarmandi LLELIXAET: 1) AIHEMN M, B
B FA I, IR BRI EER M, BRI REE TER T GES, HREMBE,
2) AIENTRE A, FENTRIMITH, 3) BFHEN M-M, HRUREENER, G
MBRETBES i, XEEFHAMRNERRL P. psendarmandi JFih,

L LR, # R R B R AESE L AR R LW BT P. prae-tingi (P. sinensis)
Tl P. pseudarmandi 2, BMTHED, BSCDMNMEEERXH, ERELEREH

Prosiphneus sp.q

HEF Arvicolidae Gray, 1821
HFFIHE B Ungaromys Kormos, 1933

WFAB(RER, BHEEE) Ungaromys 2 sp.
(BIR 1, 4—5)

BESBE —& MM, (V8664), —HA M(V8666), B/Zo

HASF®R BENRBETHHROEER. M, SEHIGEHRRPEIANA=M4H
BR 5 B RER 9 » 36 DU — TR B V8 L S RS R s S S M # — B A,
REHEEER; 2 Fiil. M5 M BINREHEMAERS 2 Tl M, WAMNEE R fHE
7L, BE R 5 MRS e METLE 2

Ungaromys (Kormos, 1933) fUBRFMEFT 5B Episcopia B9 U. nanus, BHL,
TR 1) M IR SEEACLEREMS. 2) M, FE02Z2—REEK. 3) MEE
/Ne  Heller (1936) fﬁﬁ@@ Gundersheim R KL, @M_T Germanomys, /TR
G. weileri, AINRIZRT—HEA U. nanus (R4, ’rtElAi@i?fE’% Ungaromys X
FIEER: AUEQ M GURERNEAE A, SWHEEEMARE. Kowalski (1960) 1
Sulimski (1964) BAR T = Weze BUHRM A, BHIKINY Gundersheim §y U. nanus
I G. weileri REMSL FIAHN U. weileriy 3EHR T—34E4Ungaromys sp.
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B E . INAE S Gundersheim By U. nanus FIfE2% U. weileri FIER4TFRARFE{LL; fh
WELEE T Gundersheim [ U. nanus SIERERAR G. weileri (X B,

B IRMOARA M, (ORT IR AEAT R , 5 B 58 — 8 AT, bR #EE Gundersheim f)
U. nanus (Heller, 1936), Weze B U. weileri (Kowalski, 1960, textfig. 2 A, D-H)

R 9oUngaromys sp. (Sulimski, 1964), AT EEIR, EEH THITA Ungaromys B
Bk —S W5, #RORASEHRES BRBFRAT4MEEL BfRE TUgiE SR
EEEHAZAN—RBERMA A, ‘

HEF (B#%KE) Arvicolidae gen. et sp. indet.
(ER 11, 3—4)

BEERME —KA M (V8667) Mi—HZE M, (V8665),

R 5t M, EE LAERZRE 3 MEARTRRAMISE —EE; SRR
REH L, HF R B A EEB. M, Bili 5 M. BTG RLEH L (B ATZ S A WA
INFEI L, EEMEE, MENE 2, M 5RHBEREREMG M ERREM, WE
R BIRE: BRE M AT R, A TR T e BAT, FRA A4 28 MR X DL
%0

Z& 4 Chaordinomys louisi sp. nov. f)RIM(EL: mm)

Table 4 Measurements for Chardinomys louisi sp. nov.

Mt M2 M3 M‘—MJ
L w L w L w L
Mean 1.95 1.41 1.34 1.36 0.91 0.97 4.06
Max 2.21 1.60 1.60 1.50 1.10 1.21 4.35
Min 1.57 1.25 1.10 1.17 0.73 0.82 3.60
D. S 0.10 0,07 0.08 0.07 0.08 0.07 0.16
C. 5 5 6 5 9 8 4
N 174 141 92 43
M, M, M, M, -M,
L w L w L w L
Mean 1.79 1.28 1.33 1.32 1.01 1.05 4.05
Max. 2,00 1.42 1.51 1.46 1.24 1.25 4.40
Min. 1.54 1.12 1.12 1.15 0.89 0.90 3.71
D. S. 0.07 0.06 0.07 0.06 0.07 0.07 0.16
c. V. 4 5 5 5 7 7 4
N 185 170 111 60

C. V. Coefficient of Variation ZFFR A D. S. Standard Deviation FréEZ:; Max. Maximum £
A ;s Mean EH{EH; Min. Minimum H/ME,
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B# Muridae Gray, 1821
BB B Chardinomys Jacobs et Li, 1982
5B HB(FH) Chardinomys louisi sp. nov.
(B 11, 5—9; @ 3a—b; % 3—4)

EEFRAE LM-M® (V 8655) -

BIEMEE  RM-M, (V 8656)

ST 104 4E L WP (V 8657.1—.42; V 8658.1—.62), 122 fEF % (V 8659.
1—.59; V 8660.1—.63), 160 B EFItE (V 8661.1—,160), 164 K FEIE (V 8662.1—,
164)F12 # I (V 8663.1—.2), ' ‘

B NMEBELRERRUN, th C. schaubi (Teilhard de Chardin, 1940) %1 C.
nithowanicus (Zheng, 1981) K, M!, t5 —i 5 6 AZEE; 16 —B 5 8 FEHE, tlbis
5 12 GIFMERA C. yusheensis H’Jﬁﬁﬂ%ﬁ‘;&ﬁﬂo M, & t7, My, FTHELRKE,

Atk n, ML 36
EWRFKM| louisi, B Louis L. Jacobs, ’rthﬁﬁthEE’JanVﬁtﬂTéﬁmﬁk Cis

B THBEERE Chardinomys,

HiE KAWENLK 4o ATRRGE, Eﬁﬁiﬂﬁﬁ%ﬁﬁ?ﬁ%&% W 3,k
I RISMUE — 5 o

Ml $EJE,.5 5 WBTRSER; 3 AT o Wl o NENRS S &
t5 2R, KSR —RNA, 5F MDA LRIMNES 3 &, 3, 5 M
4 E—FKRELZLEERER (E3a); 6 —BARS S B, IEAE, WNERPESE
t5 ESMUTE 75 S REH M B 8 5 t6 HHE; 9 BRI LIRS, KEHE
t1bis, t2bis #/D, 4—6 N,

M 12 o7, 1l 5 oS MEREBARAR -8 R 609 EE, BEW
(Stephanodonty) AEE ;4—5 NF iR

M ol PASL, KERS ARAHE 135 18 5 19 Ai@—/*ge 3N T,

M, FIEIFRTBRARSHINL: 8, M, FYPEALRS; GHFELE; HUMEL—K
B, ov3 R ocvs; ERARBZUEETT (B 3b);3 M F iR,

M, BO FRIBR—BIIFEAE; ov3 BAE, ovs /N HERIN; 2/3 AYE; LR
SBAVSETF; 4—5 MR, ‘

M, FTRALBEMAELE, T FTRE; REREBWU TRID L 3—4 MFH,

iF# HEEE Chardinomys & Jacobs et Li HRIE LKL EEFEHNHE Lk
BN, ZENEIERE, M B 13, 5 1 o4 BETSM—TRANMEER—HE, clbis, 2 R
3 WEN—RINEER —H, M BEREEALT. BRMKILBER C. yusheensis B
B& PR, BE: M 5 BRE, K5 6 A&, AIEHEE, 15-16 EHEEAS
315 EREELE. 6 5 8 EiE, 5 9 K&, XERERAERXHITHEE
BROLER Orientalomys EA)HEE o

BRRRAREERAER, BN M 5 28E, 3,5 f o LHAA—ERN
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. t2bis

tibis ——t2 Anterocone

Anterostyle t3
Protocone ts
Enterostyle 14
Posterostyle tr
Hypocone ta

1

-t Paracone
tag Metacone

Posterior Cingulum

Medial Anteroconid

L : N vl .
Lingual Anteroconid———-{ — Jabial Anteroconid
: cv2
Metaconid 8"‘3 .
\ Longitudinal Spur:- ——, c;o:ocomd
’ Entoconid — cvs
Hypoconid

Posterior Cingqlum
d
B3 Chardinomys lowisi sp. nov. EIHIIG7 (a-b) SEEIFINS: M REHE (—d, X
Misonne, 1969; Van de Weerd, 1976 F1 Jacobs, 1978)

a4 MIM® (V8657.1), BT b A7 M,-M, (V8656, paratype), HE; . 4
M!: t] anterostyle Bff$2l; €2 lingual anterocone EHUATAZ; t3 labial anterocone
EMATBIL 5 4 enterostyle PIRiFZR ;. ¢S protocone JF 22 ;t6 paracone JFZY; t7 posterostyle
JEMIZR; t8 hypocone PRIR; t9 metacone fH4; Posterior Cingulum [Fig#Fs d. &
M,: cv1-5 FhEZR 5 entoconid TF PyZS; hypoconid TF k42 ; labial anteroconid B F Aif
© 3443; lingual anteroconid FHlI F B34 ; longitudinal spur #f % ; medial anteroconid

FRE] T ATB 4R s metaconid T J54R; protoconid T JHIR;

Fig. 3 Chardinomys louisi sp. nov. from Jingle

a. Right M!'-M? (V8657.1), occlusal view; b. Right M;-M, (V8656, paratype), occlusal view;
c-d. Dental terminology of Muridae
FIER AL AREH M k6 5 8 k. XEFABSELERE—S. #HEWN
A SR AEREUTARA: 1) 5iF M 1 tlbis AMEERKIE,BH 2 §1 75
M RAAE— 4y AR B, T BEAMEEAENRE. 2) BEN M F (7,

T
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ENXARBLE R, 5 Chardinomys BIEEITHIRE Orientalomys, %EE Bruijn & Meu-
len (1975) MIBFE I Tourkobounia-1 @1 ¥El, PLIREE Odessa By Parapodemus
similis (Argyropulo & Pidoplichka, 1939) 4 ERFENTH. O. similis BHLL TEAEL
1) M* 3-t5 EEAESHERALS S5-16 EHILEAE, BR—FEZNHE (Bruijn &
Meulen, 1975), 16 5 9 #E, 2) M, NERHABEF, B%, HRNRERS
Orientalomys BAEMN. &4 %1k, 1BA Orientalomys B3 AARED JbE+/\HER
O. schaubi (Teilhard de Chardin & Young, 1940)., F[JLEfEHETFLE 0. niho-
wanicus (PHE,1981), FAFEFEHM Orientalomys sp. nov. (ZE{E4, 1987) fnt+EHH
calta {) O. galaticus (§en, 1977), ErRBUMAL O. galaticus HIL TR B FE
Mg o5 BEFIHES, t4 5 S REFSEERSE, 6 5 9 HE, XERIEFREE
RS RFTRHX S, ,

IR FRAR SREHRY Orientalomys sp. nov., O. schaubi, 1 O. nihowanicus HLLF
KR 1) M B 5 BEIN—EHNAEESL, 3, 5 f o4 Kk REEER, S
FEHR—HE KRB 5 5 6 RHEE; 6 ERF KBS 8 EHE, 2) Mi-M, kX
KRBT WP EERSEIRAR LEE, BRI 0. similis FRE, XEH-FERNIE
BE15 0. similis 71 O. galaticus HIIL[EE o M2, £4bBY Orientalomys sp. nov.,
O. nihowanicus F1 O. schaubi SEERK.FHWN AT R ERNR K, MEASHHER —BH
HHE,BIHA Chardinomys, FRMARATMBEHAOREZERE /N TEE—M, RET
H#EERK—F# C. louisi sp. nov. XK, HPE BRI ALNF.ENE: C. yusheensis
Jacobs et Li, 1982 (%l )oMNI15; C. louisi sp. nov, &K (Fik. fAE) MN 16; C.
schaubi (Teilhard de Chardin, 1940)(Jt =+ /\H15) MN17; C. nihowanicus(Zheng,
1981) (EfE) MNIS8,

ks C. nihowanicus F1 C. schaubi FL FXE: 1) C. schaubi A~4k/N ,M' §i
&£ tlbis AEHTHA,M® F 3 (Teilhard de Chardin, 1940, fig. 36)s 2) C. ni-
howanicus f) M, {UF 3 MM, —H M; KHEBM Faidd. BTN, H
MM R , XEMNEEERATERE PR,

= % ©®
L Zhap B4R

TEMADMBIES LIAE 15 A (BREE BRRATEN), Hoh 7 #g/NwHE,
st a:

Prosiphneus sp. 1555 FRE, B—Ftk P. sinensis §1 P. prae-tingi #2. b
P. pseudarmandi FHEROFNE A ER B T+ /A (MN17) BT “Kygt 1L 57
(&5, ?2MNI15), '

Ungaromys 7 sp. 1L E B & YR iEo = STEMAWEEHIEA Germanomys sp. nov.

1) Schaub (1938) BT Stephanomys pusillus, Bruijn & Meulen (1975) R'EYIA Orientalomys, Fa-
hlbusch 25(1983)IRSTALS HIRA M, 2 Fil, M' 3 L, GAMERT Orientalomys 2 4h
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(R4, 1987) MBS FRAT R —FZIMo Arvicolidae indet. 15 Germanomys sp.
nov. FB{ELERTEN M, BIRENHILGENERE. 5 Germanomys HIERFRAL,
BLoBHEN M, sIHRERIMNI(BRHTE)o

BB KRR Allocricetus 9 sp. 1 FUNEISER Allocricetus sp. 2 4385
BB KRG E(BRERE)R cf. Nannocricetus sp. S FRARBHELL, XiER
AR, B E S B ST sh Y BN Lo

HtBARAXRAREFNRE XA GHE.HE LR, BENELSBHHRE
A, B AR Rt R M B, R 2 (1987)MIETEHZN BN Mimomys oriemalis (3t (L,
KEESERMED M. stehli F2 0% EENRRRE MNI6,

TR ER o5 #82 IMAN BRI I PO 22, K FL 30 2 BRI SRR RO 28, (B JRFE, #gATid
R Elephas sp. f§ AXsh BN &5 R, Elephas sp. IR =THE—EA, W
K H. 308 B RN A2 R EY, AR BT MNL6b, {HiX /b Ak E LipHb R e
BEME M RREHERR, & TR, WFEIIWEANRMAEY T MN 16, 53, E#lSs)
PR R, xR, %ERERERONARNSHREES, R, MEENAEKSY
Ruscinian HASR B LH R (BEEE,1984)HAZ Y, LR, HRBS5HETHNERS
BRSSP AT A ML E R e 8, A SO T 551k
2. LI i B E TR

BRI B EEHRER S B R, L LR MR 90% DL e 73
ML, HHFRAREERT Progonomys Rl Occitanomys —BWENM, XBEhY—BAETE
FFEE (Van de Weerd & R. Daams, 1978), N BEH#BHLEETTEE. EE
BREEN TRSFNHY: CRE—BREGETEEWEEENTRITEN &9 8 %
(Carleton & Musser, 1984, p. 312), HI, KAKRFE, FAAEREENHE= S
REETRUNESKE, Nt RESUBHNESHETERR T -/ TRAOERAR,

bf 2
ARG -ER(98)KETHAEFE (Fif), RIESRIFMELMTHEA: ‘M, 3 i 5
2 HERLSE 5 MiE. 4, 155 t6, 9, Cp JEFR—NINEE 18, M®, 15 BIR5 t1-16 FHE, G5 t4
HiE. "THTREONRAEZLENZ . BH AR SEEENRALRERT. HE2MNEREE, &
FRFRA M E, 4, 5§ 3 fUEESAFRMREL.
(1987 #£10 A 12 WS

£ ¥ x W\
XREE,1985: H+ 5HE, BEERE.
FHEEE,1977; ERALPFRECR/AT. HEEYSHAZE15(1),67—75,
ZHHE R R ,1984; MEBEFBEZRNOSUS 5N HERIIMFR, 22(3), 163—178,
EHE,1988; BRFEAAZ— R EFHEASI M. SHEHESIYFM,26(1),59—72

RAH,1981; BRELRTNERIPOTER. HEHEDYS5HAL,19(4),348—-358,
RALE,1984: FOEMX CEMBNEFRNR. SHFEHWER,22(3),179—-197,

D RWARRBNRILERRT I HHEF

L gy
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THE PLIOCENE MICROMAMMALIAN FAUNA FROM
JINGLE, SHANXI——A DISCUSSION OF THE
AGE OF JINGLE RED CLAY

Zhou Xiaoyuan

(Institute of Vertcbrate Paleontology and Paleoanthropology, Academia Sinica)
Key words Jingle, Shanxi; Pliocene; Micromammals; Chardinomys

Summary

The Ct]anozoic deposits of Jingle area was first explored by Teilhard de Chardin & Yo-
ung in 1929, and six species of mammals: Hipparion houfenense, Gazella blacki Ansilospira
licenti, Elephas sp., Cervus sp., and Rhinocerotidae gen. indet. were found from the Red
Clay in Loc. 1 (Hefeng). Based on the Jingle Fauna, Teilhard de Chardin & Young con-
cluded that the fossil-bearing layer was situated between the typical Hipparion richthofeni Red
Clay (Pontian) and the Sanmenian deposits {Polycene) (Teilhard de Chardin & Young,
1930, 1931) and called it “Upper Pontian”. Since then, Jingle Formation (or Jingle Red
Clay) has been widely used in the stratigraphic generalization of North China (Pei et al,
1963) although its definition and age assignment have never been cleared up. ‘““Jinglean” was
put into use for the first time as a stage name by Li et al. (1984, in Chinese) to represent Early
Pliocene tentatively: “It may be equivalent to Early Pliocene, more plausibly, it is later ......
Jinglean was temporarily used here to represent Early Pliocene by tradition.” In order to
make clear the age of Jingle Red Clay and enrich the Hefeng Fauna, a field survey was made
in the Summer of 1986 by Chen Xiaofeng and the author. An assemblage of fossil micromam-
mals was unearthed by means of wet-sieving techniques. About 1 ton of sediments from He-
feng (Loc. 86007, or Loc. 1) and Xiagaoai.(Loc. 86008, or Loc. 2) in Jingle county (see
fig. 1), yielded over 1000 specimens of small mammals. The specimens are from four layers
(see table 1), and the present paper only deals with the micromammals from the sand layer
and the Red Clay at Hefeng (fig. 2). "~

Description
Ochotonidae Thomas, 1897
Ochotona Link, 1795

Ochotona sp. is represented by one left mandible fragment with Ps+-Ms (V8642) from
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Red Clay, but the absence of Ps makes it difficult to carry .on:furthed identifiéation if

. K

Cricetidae Rochebrune, 1883
Cricetinae Murrziy, 1886

There are three species of cricetins from sand layer.  Allocricetus ? slp;..l,_,:,;inclm_igg)
one right maxillary with M'—M?® (V 8632), 1 right My (V 8633.1) and 2 lefr Mg (V ;8633.2
—.3), is similar to Allocricetus ehiki in size and morphology, but different frqm,the lagter in
having a mesoloph in Ms. Allocricetns sp. 2, represented by a right mandible with Mi—Ma
(V8634) and a right maxillary with M>—M?* (V 8635), is close to Allocricetus bursae in size
and in having a mesolophid on Mas, except that the anteroconid of M is unbipartited. Cri-
cetinae gen. et sp. indet., a left mandible with M:—Ms (V8636), can be distinguished from
Allocricetus sp. 2 (V8634), A. bursae, and Nannocricetus by having a strong masseteric ridge,
a much steeper ascended ramus, a visible Ms {rom lateral side and by the shape of the section

of incisor.

Myospalacinae Lilljeberg, 1866
Prosiphneus Teilhard de Chardin, 1926

Two right teeth My—Ms (V8653) from the sand layer and two left teeth M;—M:
(V8654) from the Red Clay are referred to one species, Prosiphneus ~sp. It is progressive
compared with P. prae-tingi (P. sinensis) and primitive compared with P. pseudarmandi

morphologically.

Arvicolidae Gray, 1821

Two species of arvicolids are recognized in the assemblage. Ungaromys ? sp., including
one M' (V8666) and one left Mi—M, (V8664), is the first record in Asia. It resembles in
morphology of anterior loop on M; to Ungaromys nanus from Gundersheim (Heller, 1936),
U. weileri (Kowalski, 1960, text-fig. 2 A, D—I-i) 'and ?Ungaromys sp. (Sulimski, 1964) from
Weze, but differs from the European species in size and the morphology of M*. Arvicolidae
gen. et sp. indet., 1 right My (V8667) and a left Ms (V8665), is similar to Germanomys
sp. nov. from Daodi (Cai, 1987) and different from the latter in having deeper folds of an-

terior loop on M.

Muridae Gray, 1821
Chardinomys Jacobs et Li, 1982
Chardinomys louisi sp. nov.

Holotype LM'—M?® (V8655)

Paratype RM:—M, (V8656)

Other Materials 104 mazxillary fragments (V8657.1—.42; V8658.1—.62), 122 man-
.dible fragments' (V8659.1-—.59; V8660.1—.63), 160 upper molars (V8661.1—. 160), 164 lower
molars (V8662.1—.164) and 2 I* (V8663.1—.2). :

Loreality and Horizon Loc. 86007, the sand layer only.
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Diagnosis In mean size smaller than the genotype, larger than C. schaubi (Teil- "
hard de Chardin, 1940) and C. nihowanicus (Zheng, 1981). On MY, t5 is disconnected to t6
in general, usually t6 is connected to t8 instead of t9, prestyle in front of t2 is not so deve-
loped as that of C. yusheensis and absent’in most specimens. M? without t7. M,, longitu-
dinal spur not developed and absent in some specimens. On M. the anteroconid is present
mostly. See table 3. -

Measurements See table 4.

Description  The 1 sup. is grooved.

M* The tl is situated posteriorly and connected to the antero-lingual side of t5. The t3
is situated medially to tl; the antero-buccal end of t4 is connected to t5. The t5 is shuttle-
like in shape with axis directed anterobuccally-posterolingually and tilted with the cross axis
of the tooth, the antero-buccal end of t5 is connected to t3 so that t3, t5 and t4 are aligned to
form an anterobuccally-posterolingually diagonal row (fig. 3 a). The t6 is disconnected to
t5 generally; even if the t5-t6 connection is present, the t3-t5 connection does not meet the t5-t6
connection directly to form a continuous labial longitudinal ridge” as in Orientalomys similis
(Brujin & Meulen, 1975). The t6 is usually connected to t8 instead of t9. Prestyle in front
of t2 not developed. The t7 absent. 4—6 rooted.

M*® Without t2 and t7. The tl connected to 5. Stephanodonty poorly developed. 4—
5 rooted.

M?® The tl isolated, t3 rarely absent, t8 and t9 merge into one cusp. 3-rooted.

M,; The medial anteroconid is isolated in general, longitudinal spur is usually present,
posterior cingulum is developed. The main cusps are not strictly alternating ' (Fig. 3b). 3
rooted.

M, The cv3 developed, cv5 small or absent. Two third of the specimens have a lon-
gitudinal spur. The main cusps are not clearly a‘lternating. 4—>5 rooted.

M, Entoconid isolated, without hypoconid, the labial anteroconid is present in most spe-
cimens. 3—4 rooted. ‘

Discussion Chardinomys was set up by Jacobs et Li (1982) based on 2 upper molar
series of the same individual from Ya-gou, Guo-zhuang, Yushe, Shanxi. -The genotype, C.
yusheensis, is characterized by: 1) On M’, t3, t5 and t4 aligned in a diagonal row directed
‘posterolingually-anterobuccally; itlbis, t2 and t3 aligned to form a posterobuccal-anterolin-
gual diagonal row. 2) Stephanodonty is poorly developed on M®. 3) In front of t2 on M" is
there a very developed prestyle. 4) On M, t5 is shuttle-like in shape and usually disconnected
to t6. The t5—t6 connection does not meet the t3—t5 connection directly even if the former
is present. The t6 is connected to t8 instead of t9. These features are important in telling
Chardinomys from other murid genera (esp. the type of Orientalomys). Although the spe-
cimens from Hefeng show great variations, they have the followings in common on M': A
shuttle-like t5; t3, t5 and t4 aligned to form a posterlingual-anterobuccal diagonal row; t6 is
connected to t8 mostly. These facts demonstrate that these specimens can be referred to Char-
dinomys. All of them differ from C. yusheensis in having a less developed tlbis and a less
developed prestyle in front of t2 which is usually absent on M’, and in having no t7 on M*

Among the murids, Chardinomys is much similar to Orientalomys, which was erected by
Bruijn & Meulen (1975), based on the materials from Tourkobounia-1, Athens, Greece, with
Parapodemus similis (Argyropulo & Pidoplichka, 1939) from Odessa as the genotype. O. si-
milis is characterized by: 1) “M?, the t3 is connected by a ridge to the labial side of the t5
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in all specimens. In six out of ten specimens the ridge is quite long, reaching the point where
the t6—t5 connection is attached to the t5. In these specimens a contmuous labigl longltu—
dinal ridge is developed, ...... the t6 and t9 are connected by rldges--xﬁﬁ‘an'spemmem 2)
The main cusps of the M; and M, are clearly alternating. So far, four other species have been
referred to Orientalomys, i.e. O. schaubi (Teilhard de Chardin & Young, 1940) from Loc. 18
near Peking, O. nihowanicus (Zheng, 1981), Orientalomys sp. nov. (Cai, 1987) from Yuxian
and Hebei, and O. galaticus (Sen, 1977) from Cal-a, Turkey. The specimens from Hefeng
are different from O. galaticus in the following points; The t5 on M' of the latter is transver-
sely-directed and weakly or not connected to t4, t6 is connected to t9. These differences are
exactly what distinguish Chardinomys from Orientalomys.

However, all the specimens collected in China, including C. louisi sp. nov., O. schaubi, O
nihowanicus. and Orientalomys sp. nov. from Daodi, share the following features: 1) On M},
t> is situated anterolabially-posterlingually, 3, t5 and t4 are aligned to form a diagonal row,
t5 is not connected to t6 in general, t6 is normally connected to t8 instead of t9. The main
cusps on the Mr—M, are not strictly alternating, the longitudinal spur present mostly and less
developed than that of O. similis. These common grounds are just what differentiate them
from O. similis and O. galaticus. Judging from the common features mentioned above
and the geographical distinction, the materials from North China should be included in one
genus, Chardinomys. The specimens from Hefeng bear striking resemblance to those from
Daodi, which may be referred to C. louisi sp. nov. as well. Thus, the identification of the
genus Chardinomys is as follows:

C. yusheensis Jacobs et Li, 1982 (Yushe) ?MNI5

C. louisi sp. nov. (Jingle, Yangyuan) MNI16

C. schaub; (Teilhard de Chardin, 1940) (Loc. 18 near Peking) MNI7

C. nithowanicus (Zheng, 1981) (Yuxian) MNI8
Conclusion

1. There are 15 species of fossil mammals excavated from the sand layer at Hefeng
(Including the materials found by Teilhard de Chardin and Young), seven of them are mic-
romammals. Prosiphneus sp. is between P. sinensis (P. prae-tingi) (:MNI5) and P. psendar-
mandi (MNI17) morphologically. Ungaromys ? sp., Allocricetus ? sp. 1, and Allocricetus sp. 2
are much similar to part of Germanomys sp. nov., part of Cricetidae gen. et sp. indet.,, and
part of cf. Nannocricetus sp. from Daodi, resnectively. Chardinomys louisi exists in Daodi
fauna. These similarities indicate that Hefeng Fauna is probably contemporaneous with Dao-
di Fauna, i.e. the age of them is equivalent to MNI6 (Cai, 1987).

As to the large fossil mammals of Hefeny Fauna, ‘it is also indicated that the age of
the fauna could not be earlier than MNI16.

2. The main component of Hefeng micromammals is Chardinomys louisi sp. nov., it
amounts to over 90 per cent of the total individual number. The habitat of Chaerdinomys pro-
bably similar to those of Progonomys, Occitanomys etc., which lived in dry savanna (Weerd
& Daams, 1978) in general. Cricetins and Prosiphnens are animals living in dry and wide
community. Large antelopes and Hipparion houfenense with its cheek teeth thicklydentined

represent similar habitat. In a word, the habitat of Hefeng Fauna could probably be a dry
savanna.
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1—3. REeRCRER LB ER) @i, The occlusal view of Allocricetus 9 sp. 13 1.
i M-M3(V8632), X 17, Right M-M%; 2. #5 M,(V8633.1), %20, Right M3 3. & M,
(V8633.2), %20, Left M,3 4—5. FRECRER)EMHAL, K20, The occlusal view
of Ungaromys 9 sp.; 4. 45 M' (V8666), Right M'; 5. 74 M,-M,(V8664), Left M,-M,;
6—7. SORORER 2),&f MM, The occlusal view of Allocriceris sp. 25 6. Aj M;-M,
(V8634), X17, Right M,-My; 7. fj M:-M’(V8635), X20, Right M*-M3; 8. R
CRIEM) /2 M(V8654), K7, Prosiphnens sp., Left M,; a. Fl#l Lingual view; b.
' i Occlusal views; ¢ Hifljl Buccal view
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1—2. EERCRER) >4 M,-M, (V8633), X7, Prosiphness sp., Right M -M;:  a. %l
il Buccal view; b. Tl Occlusal view; c. FMH Lingual view; 3—4. HRF
(EFAE) L EFM 5, %20, The occlusal view of Arvicolidae gen. et sp. indet; 3. 7
M;(V8665), Left My; 4. 47 M,(V8667), Right My;; 5—9. B H R (i), @,
The occlusal view of Chardinomys lowuisi sp. nov.; 5. [FER, 7 M'-M3 (V8655), X17,
Holotype, left M!-M?; 6. Z M*-M? (V8658.1), X 20, Left M-M?; 7. #7 M' (V
8661.1), %20, Right M'; 8. £ M, (V8662.1), %20, Right M;; 9. BIf, £ M,-M,

(V8656), Paratype, right M;-M,



