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Chardinomys Jacobs et Li, 1982
Chardinomys yusheensis Jacobs et Li , 1982
C. primitivus 9. rov. ; C. lingtaiensis 9. rov. ; C. nihowanicus (Zheng,

1981)
( ) M1 tl t4 1354 ,
(t0)-t2-t3 ; t6 t8-19 ,
t8-t9 : t7;t12 : (anterior cingulum,
) (prestyle) M2 t6 t8-t9 ,
t9 ;t12 mil (tre) (c1,c2,c3) mi-2
, , (media ridge)
Orientalomys (Bruijn and Meulen ,1975)
t3t5t4 ,(t0)-t2-t3 , Orientalomys
M1-2 M1 t6 9 ml-2 ,

( ) Chardinomys primitivus sp. nov.
( la b

1987 Orientalomys d. O. dmiles, Sorch, p. 408, figs. 24,26, pl. 3; V 8469.2,V 8469.4, V 8469.7
2000 Occitanomys n. 9. , Zheng and Zhang, p. 60, fig. 2;Zhang and Zheng, p. 275, figs. 1,3, table 3
2001 Occitanomys n. 9. , Zhang and Zheng, p. 56, fig. 1;zheng and Zhang, p. 216, fig. 3

“ primitivus’

1 ML1(IVPPV 13327.1
. V)

8M1 (V 13327.2 9);5M2 (V 13327. 10 14) ; IM3 (V 13327. 15) ;

5mil(V 13327.16 20) ;dm2(V 13327.21)
, 93001 WL20 WL18 ;93002

a7 72074(4) L9 ; —
, M1 t3 t2t6 5
3 tht4 5 16 t8-t9 19 t8 ,
t12 M2 t4 t5 , 12 M1-2 3 ml
cl c2 c3 , (op) mi-2 ,
2
M1 , t0 t1 t5 , t2
t3,2/3 t5, 15 it3 t2 , 12 t4
t8 , ;213 t4 8 , it5
t6 ;16 t8 9 9 2 t9 ;16
t4 ;18 ;19 , t8 ;112 8 4 0
3 1 ;3 3 2 7
3 1 3 3

M2 5 1 t1 t4 , 5
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FHg.1 Molar norphology of different peciesdf Chardinomys

C. primitivis 9. rov. a. leéft M1(V 13327.1) ;b. ldt M2 (V 13327.10)
C. lingtaiensis . mov. c. left M1(V 13328.1) ;d. I€t m1(V 13328. 28)
C. ywheersis e. right M1(V 13329.1) if. right M2 (V 13329.65) ;g. right ml(V 13329. 107)

C. nihowanicus h. right M1-3 (V 13330.1) ;i. right m1(V 13330. 86)

t4 t5 ,
, t4
18 112
, t5
; cl

4 18
2 t6
;3
it5
cl c2;
1

141516

1 Vn
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m2 , ; 2
1
1
Tablel Measurements o Chardinomys mdarsfrom L eijiahe sections (mm)
Length Width
/
Tooth  ecies W/L
N Mean Range Sl Mean Range Sl
A 9 1.86 1.60 2.00 0.005 1.27 1.20 1.30 0.001 0.68
Wi B 6 1.89 1.80 2.00  0.003 1.27 1.20 1.35 0.002 0.67
c 2 1.92 1.75 2.20  0.009 1.28 1.15 1.45 0.005 0.67
D 31 1.88 1.75 2.10  0.010 1.3 1.10 1.40 0.006 0.69
A 5 1.36 1.30 1.45  0.004 1.34 1.20 1.45 0.013 0.9
w2 B 3 1.30 1.25 1.35  0.001 1.20 1.10 1.30 0.005 0.92
c 14 1.28 1.10 1.40  0.006 1.23 1.10 1.35 0.003 0.9
D 14 1.28 1.05 1.40  0.007 1.20 1.00 1.30 0.012 0.9
A 1 0.90 0.80 0.89
V3 B 1 0.75 0.9 1.20
c 6 0.9 0.75 0.85  0.003 0.83 0.75 0.9 0.001 0.83
D 7 0.91 0.80 0.9 0.003 0.84 0.85 1.00 0.003 0.92
A 3 1.77 1.75 1.80  0.001 1.18 1.15 1.25 0.002 0.67
- B 4 1.82 1.80 1.85  0.001 1.25 1.20 1.30 0.002 0.69
C 27 1.72 1.60 1.90  0.008 1.14 1.00 1.35 0.009 0.66
D 33 1.84 1.50 1.90  0.007 1.17 1.05 1.35 0.005 0.64
A 1 1.15 1.1 0.9
m C 27 1.35 1.15 1.50  0.005 1.26 1.05 1.4 0.008 0.93
D 23 1.29 1.10 1.40 0.004 1.23 1.1 1.35 0.005 0.95
C 8 1.03 0.90 1.20 0.010 0.96 0.85 1.05 0.003 0.93
ms D 9 0.98 0.90 1.05 0.005 0.99 0.85 1.15 0.007 1.01

A B,C,D in colum® Species” dands for C. primitivuis . rov. , C.

nihowanicus regpectively.

t6

t8-t9 ;yml-2

C. yusheensis

3 t6 t9
12)

mil

C. primitivus 9. nov.

6

t2 t3

, cl

)Ml
t8-t9

c2

lingtaiends 9. rov. , C. yusheersis and C.

M1 t1t4

Occitanomys (Michaux ,1969) M1

I3 t5 t4
900 ’

112
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, , (
,2000) O. sondaari (Weerd ,1976) |, 1) O. sondaari
Occitanomys , Chardinomys , 13t5 t6t9
, , C. primitivus 9. nov. t3-t5 16-t9
, :2) M1 to ,  C. primitivus 9.
nov. , 0. sondaari , :3)
M1 tl1t4 ,  O. sondaari t1 t2t4 t5 , C.

primitivus 9. nov.
( ) Chardinomys lingtaiensis sp. nov.
( 1c d
2000 Chardinomys n. 9. ,Zhang and Zheng ,p. 278 figs. 1,3 ,table 3
2001 Chardinomys n. 9. ,Zhang and Zheng ,p.58 fig. 1 table 1
2001 Chardinomys n. 9. ,Zheng and Zhang ,p. 216 fig. 3
lingtai
1 M1(V 13328.1)
17M1(V 13328.2 18) ,5M2(V 13328.19 23) ,IM3 (V 13328. 24) ,
5mil(V 13328.25 29) ,2m2(V 13328.30 31) ,A1m3(V 13328.32)
M1 t5 , 5 3 , t4 i3 t2
t6 t5 t9 t8 13514 (t0)-t2-t3 ;
, , C. primitivus 9. nov.
, 93001 WL14 93002 as

3 72074(4) L8 6 ;
M1 , t0 t3 t2
, t4 t8 , ;14 4 t4 t8
, t5 , 3 ;15 7 t4 ,
t6 t5, t5 ;12 8 t8 19 3 t9
1 t8-19 ; t4 t9 t8 , 1 t12
3
M2 t1 t3 t5 , t4 t6 t6
, 15 , t4 ;3 t8-19 t4 t8 5
2 t8 , t9 t8 4
M3 t1 , , 15 ;o t3;t5 4 15 t6 “VTot8 9
16 3
ml ) ;
5 4 5 1 c3
, cl c2 c3 el c2 3 1
; 2 2
m2 , ,
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m3 2
C. lingtaiensis . mov. C. primitivus 9. nov. M1 3
t2 16 t5 t9 t8 141513 , t3 t5t4 t5
M2 4 3t4 t6 ; ;
, cl c2 , cl c2
Sen(1975) (dta ( 2M1,1IM2 ,Am1-3 ,2m1)
Euxi nomys , E. galaticus, 1977
Orientalomys , ( M1, ACA-818) t1 t4 13
t5t4 10-t2-t3 16 t8t9 , t7,
112 , ,  Chardinomys C. primitivus 9. nov. 13
t2 t6 t5 3 5 ) ;. C. yusheensis 5
4 5 , 3 , , C. lingtaiensis . rov.

Chardinomys yusheensis Jacobs et Li, 1982
( le g
1982 Chardinomys yusheensis Jaoobs et Li ,p. 255 fig. 1
1987 Orientalomys yusheensis ,Sorch p. 408
1988 Chardinomys yusheensis ,Zhou ,p. 191
1993 Chardinomys yusheensis ,Cai and Qiu ,p. 273
2000 Chardinomys hilikeensis ,Qiu and Sorch ,p. 200 figs. 16 21;V 11932,11933.1 5
2000 Chardinomys yusheensis ,Zheng and Zhang ,p. 61 fig. 2;Zhang and Zheng ,p. 278 fig. 1
2001 Chardinomys yusheensis ,Zhang and Zheng ,p. 58 fig. 1 table 1;Zheng and Zhang ,p. 221 fig. 3
47M1 (V 13329. 1 47) ,1 M1-2 (V 13329. 48) ,23M2 (V 13329. 49 71) ,
6M3(V 13329.72 77) A41mi(V 13329.78 118) ,36m2(V 13329.119 154) ,9m3(V 13329.
155 163)
, 93001 WL14 93002 as 1
, 72074(4) L7 2 —

( ) M1 t3t5t4 10 t2-t3 ,
80° 100°;t6 t5 , ;16 t8-19 ,
, t9 it9 t8 112 4 ;
M2 6 t&t9 , t9 4 5 mil
;3 2 3
Jaoobs and Li (1982) ,
mil (41%) , (28%) , (25%) ,
(6%) ; (62 %)
(38%) , ; , 13
3 ;C3 , 213 c3

; cl c2 c3 ¢l c2 cl<c2,30 2 cl>c2;
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, (78 %) ; 2 (62.5%) 3
(37.5%)
m2 , ; ; cl c3
24 5 ¢3 ;cl c3, 10% cl c3
cl ; , ;2 3 53 7 4
5 ;5 3
m3 9 , ;
;2 4 ;3 2
, M1 13514 ,
t5 t6 112 yml M1 4 ,mlL 2 3
C. yusheersis C.“ hbilikeenss” (Qiu and Sorch,2000)
, 1) t4-t5t3 J12-t3
2)t6 t5 :3)t6 8 4) 4 Sorch(2000)
M1 “ "'M1 tlt4 1t ;M1
( 5 M1, ( -
) , 0.25 0.35mm ; ,
: ( )
3 50° , ( 40) ;3 tl ,
2 11 ; C. yusheensis

Chardinomys nihowanicus Zheng, 1981
( 1h i)
1981 Mus 9. ,Xue p. 35 fig. 9 ,pl.
1981 Orientalomys nihowanicus ,Zzheng ,p. 349 fig. 3
1987 Orientalomys nihowanicus ,Sorch ,p. 408
1987 Orientalomys sp. nov. ,Ca ,p. 125 table 1
1988 Chardinomys lotisi ,Zhou ,p. 181 tables 1,3 4 figs. 3a,b
1991 Orientalomys nihowanicus ,Zheng and Cai ,p. 103 figs. 28,29 ,tables4 ,5
1993 Chardinomys nihowanicus ,Cai and Qiu p. 267 figs. 1E,F,2,3 4 tables12pl. ,1 12
2000 Chardinomys nihowvanicus ,Qiu and Sorch ,p. 200
2000 Chardinomys louisi ,Zheng and Zhang ,p. 61 fig. 2
2000 Chardinomys louisi , Chardinomys nihowanicus ,Zhang and Zheng ,p. 281
2001 Chardinomys louisi ,Zhang and Zheng ,p. 60 ,table 1
2001 Chardinomys louisi , Chardinomys nihowanicus ,Zheng and Zhang ,p. 221 fig. 3

( ) M1 316 t2 t5;t5 t6 i 16
1819 5 M2 t6 t9 4 5 mil-2 ,
mL c3 ;cl c2:;3 m2 cl c3

4 5
iM1-3 (V 13330.1) , IM1-2 (V 13330.2) , 56M1 (V 13330.3 58) ,
21M2(V 13330.59 79) ,6M 3 (Vv 13330.80 85) ,58m1 (V 13330.86 143)
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C. nihowanicus
Table 2 Mdar comparisons o C. nihowanicus from Nihewan, Jinde and L ingtai
Deodi Fm. , Nihewan Hefeng, Jinge Leijiahe, Linga
N 159 70 58
t0 present 70 % 80 % 7%
prestyle present 51 % 66 % 62 %
ac present 45 % 74 % 73 %
moftltot3 sae leve or same levd or sare leve or
backward dightly backward dightly backward dightly
p o t3t0t2 backward backward backward
t1-t5 conn. 75 % 2% 47 %
t3-t5 conn. 100 % 100 % 100 %

M1 t4-t5 conn. 97 % 100 % 100 %
t5t6 conn. 37% 28% 47 %
t6-t9 conn. 11% 9% 3%

p o t4tot6 forward dightly forward dightly forward dightly
or sae level or sare leve or save level
t4t8 conn. 29 % 18 % 47 %
t8-t9 melted 71 % 45 % 84 %
o t9tot8 backward backward backward
root_number 5 5 50r6
N 125 54 21
t1-t5 conn. 63 % 70 % 50 %
t3-t5 conn. 41 % 63 % 44 %
rsof tlto t3 larger or equd larger or equa larger dightly
t1-t3 conn. 5% 20 % 11%
t4t5 conn. 100 % 100 % 100 %

M2 t6-t5 conn. 100 % 100 % 100 %

p o t6 to t5 backward backward backward

p of t4to t6 backward backward backward or same
t6-t9 conn. 48 % 59 % 89 %

t4-t8 conn. 62 % 54 % 68 %
root_number 5 5 5

N 220 59 60

nmr present 58 % 81 % 91 %

c3 present 40 % 29 % 48 %

ml| cl<c2 52 % 66 % 65 %

[os) dlipse, round or dlipse or conrpresed dlipse or conpresed
conpresed

root_number 3 3 3

N 131 54 26

nr present 53 % 59 % 88 %

cl present 53 % 61 % 76 %

m2 cl<c3 100 % 9% % 100 %

(9] dlipse or round dlips or round dlipse or round
root_number 4or5 4or5 4or5
ac. anterior cingulum ;conn. connection ;nr. medid ridge :N. ;1p. relative postion
rs. reldive sze
26m2(V 13330.144 169) ,9m3(V 13330.170 178)
, 93001 WwL12 10 W.8 7
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72074(4) L5 1 —

) M1 t3-t5t4
3 16 t2 t5, t6 t5 19 t8 yml-2
( 2 , ( ,1988) (
,1993) , C.
ni howanicus
Mus 9. (Xue,1981) ml-2 Jaoobs
(1982) Chardinomys M1
,ml-2 Chardinomys
, cl c2 C. nihowanicus
M1 2 ), 3 ( 2
1 ) t6 19 , t6  t8t9
3 1 t6 t5 , 2 16 t5
4
Chardinomys 2 C. primitivus
P. ov. Occitanomys O. sondaari ,
1) 2)M1-2 6 9
;3)M1 t0 ;4) ml-2 ;5) M1-2
3 O. sondaari Occitanomys , ,
M1t th 1112 t4-t5 16 1619 112
10 : : (van de Weerd ,1976) ,
Chardinomys M1 t3-t5t4 1619
O. sondaari ( Turolian ) (Weerd ,1976) C. primitivus 9. nov. ,
Chardinomys O. sondaari
Chardi nomys ( 3:
1) M1 C. primitivus-C. lingtaiensis P. yusheersis
C. nihewanicus 3,345;
2) M1 , t3t5t4
t3 tht4 t5 , t3t5 t4-t5 , t3
t5t4 , t3
, t3t5t4 t2-t3 ;16 , 15 ,
;19 t8 , ,

t8
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3 Chardinomys
Table3 Mdar comparisons o different species o Chardinomys from L eijiahe sections
C. primitivus C. lingtaiensis C. yusheersis C. nihowanicus
N 9 18 48 58
root number 3 3 4 5
p o t3to t2 backward dightly backward dightly backward backward
t3-t5 conn. 0 85% 100 % 100 %
t4t5 oconn. 0 40 % 94 % 100 %
p of t410 t6 backward backward backward near
dightly or near
t5t6 conn. 100 % 100 % 82 % 47 %
M1 p of t6to t5 near near or backward backward
backward dightly
p o t9to t8 forward near or forward near or backward backward
dightly dightly
t12 present 100 % 100 % 44 % 45 %
ange o
t3t5t4row ™ X 80 85 80 100° 85 105°
and t3-t2-row
N 5 5 24 21
root number 3 4 4or5 4or5
m o t6to t5 backward dightly backward or backward backward
dightly backward
M2| rp o t4to t6 backward backward dightly backward dightly near or
or near backward dightly
t6-t9 conn. 0 20% 12% 89 %
t4-t8 conn. 40 % 40 % 62 % 68 %
mp o t91to t8 forward forward forward or near near or forward
N 5 5 41 60
root number 2 2 20r3 3
ml| nr present 0 0 3% 91 %
c3 present 60 % 60 % 3% 50 %
rsd clto c2 larger or near near near or srdler srdler or near
N 1 2 36 26
root number 2 2 2 5 4or5
m2| nr present 0 0 26 % 2%
€3 present — 50 % 79 % 100 %
rsaf clto c3 — near Srdller grdller
2 (Abbreviations see Table 2)
5 Orientalomys
Chardinomys  Orientalomys ,
: 1)
:2) 13 t2 t6 t5 ;3 t>t3 t5t6
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Chardinomys  Orientalomys

6

1) : C. primitivus 9.
mv. ,C. lingtaiensis . mov. ,C. yusheensis  C. nihowanicus;

2) , Chardinomys
Occitanomys sondaari ;

3) Chardinomys  Orientalomys

4) Chardinomys

FOSSIL CHARDINOMYS (M URIDAE, RODENTIA, MAMMAL IA) FROM
L EIJIAHE SECTIONS, L INGTAI, GANSU

QUI Ning
(Ingtitute of Vertebrate Paleontdogy and Paleoanthropology, Chinese Academy o Sciences Beijing 100044)

Key words Lingtai, Gansu, Late Miocene Hiocene, Chardinomys, classfication and
phylogeny
Summary

Totaly 394 pecimensaof Chardinomys were collected from 3 sections which ranging from latest
Miocene to early Heigocene near Leijiahe Village, Lingtai Gounty , Gansu Province by screerr
washing during 1997 1999 field work seasons. These well gratigrgphically caibrated gecimens,
representing dl the forms known in China and 2 new primtive forms of this genus, gve an
unprecedented chance to revise al the known gecies and to sudy sysemeticaly the evol utionary
relationships of the ecies in the genus. In addition, the rdationships of Chardinomys with
Occitanomys and Orientalomys are 9 discussed in this paper.

1 Sydemdtic pdeontology

Muridae Gray, 1821
Chardinomys Jacobs et Li, 1982
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Muridae Gray, 1821
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Type species  Chardinomys yusheensis Jacobs et Li , 1982.

Included species C. primitivus 9. mov. , C. lingtaienss 9. mov. , C. nihovanicus
(Zheng, 1981) .

Diagnosis (revised) Small-9zed. On M1, t1 and t4 dtuated poderiorly ; t3-t5t4 digned in
a diagonal row oriented pogerolingually to anterolabially across the tooth , (t0)-t2-t3 located to form
a pogerolabia-anterolingua diagona row ; t6 separated from t8-t9 by a groove in primitive geciesor
connected with t8-t9 conjunction with a gur or a ridge in progresive gecies generdly ; mo t7; t12
usualy present ; anterior cingulum and accesory cugs eecidly pretyle developed. On M2, t6
sparated from t8-19 or connected with t9 occasondly ; t12 lacking. ml with diginct ty, and labia
accesory cups. Two pairsaf main cugps of ml-2 eudipleurd or dightly dternating; medid ridge
not or weakly developed.

Differential diagnosis  Chardinomys differs from the other genera of Murinae except
Orientalomys in having a intersection of t3-t5t4 row and (t0)-t2-t3 row of nearly right ande on
M1. It differsfrom Orientalomys by much less or no gephanodonty , infrequent t6-t9 connection on
M1-2 , and two pairsdf main cugs dightly dternated and weak developed media ridge on ml-2.

Chardinomys primitivus sp. nov.
(Fg. 1a b)

Holotype A left M1 (IVPPV 13327.1).

Referred specimens 8M1(V 13327.2 9) ,5M2(V 13327.10 14) , IM3(V 13327.15) ,
5mi(V 13327.16 20) , 1m2(V 13327.21).

Locality and age Lowed part of Lejiahe sections, Wenwanggpou sections Loc. 93001 ,
WL20, WL18; Loc. 93002, A.7; Xiaoshigpu section Loc. 72074(4) , L9; Late Miocene to early
Riocene.

Diagnosis Molar cugps nogly rounded and iolated. On M1, t3 and t2, t6 and t5 close
regectively ; t3, t4 and t5 not connected ; t6 separated from t81t9; t9 anterior to t8; t12 diginct.
On M2, t4 and t5 connected ometimes; t12 absent or weak. M1-2 both 3-rooted. c1, c2 and c3
on ml ilaed; ¢p conpresed anterior-pogeriorly. Two pairsdf main cugps on ml-2 eudipleurd ;
o medid ridge; 2rooted.

Etymology TheLatin® primitivus’ means' origna” .

Measurements See Table 1.

Remarks These pecimens have poderiorly dtuated t1 and t4 , t3-t5t4 row intersected t2-t3
rov a nearly right ange, ilated t6 on M1 ; eudipleura main cups and no media ridge on mt2.
All these characters agreed well with that of the genus. Gonparing with C. yusheensis, this new
secies has: 1) rounded cugps, o connections between t3 and t5 or t4 and t5; t3, t6 and t9 nore
closeto t2, t5 and t8 regectively; t6 sgparated from t&t9 and nore diginct t12 on M1; 2) o
media ridge; ¢3 much well developed and c1 larger than c2 on ml; 3) less rootsaf both upper and
lower nolars.

C. primitivus . nov. can be diginguished from Occitanomys by its no sephanodonty on M1
and well developed trmon ml but quite Smilar to O. sondaari , which should be the nog primitive
form of the genus. The differences between the two ecies are the following: 1) athough
O. sondaari less gephanodonty , it gill has t3-t5 and t6-t9 connections, while C. primitivus 9.
nov. has no t3-t5 connection and very rare t6-t9 connection; 2) the outline of the occlusal surface of
O. sondaari concaved anmong the main cugps while only concaved a the anterior-lingua Sde of tO
in C. primitivus 9. rov. ; 3) O. sondaari has t1-t2 connected and t4t5 connected ometimes
while C. primitivus 9. nov. has no such connections.

Chardinomys lingtaiensis sp. nov.
(Fg. 1c d)

Holotype A leit M1(V 13328.1).
Referred specimens  17M1 (V 13328. 2 18), 5M2 (V 13328. 19  23),
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IM3(V 13328.24) , 5ml(V 13328.25 29) , 2m2(V 13328.30 31) , Im3(V 13328.32).

L ocality and age Lower and midde part of the sections, Loc. 93001, WL 14 ; Loc. 93002,
a5 3;Loc. 72074(4) ,L8 6; Early Hiocene.

Diagnosis On M1, t5 dretched pogerolingualy to anterolabialy , connected with t3 and
dmetimes with t4; t3, t6 and t9 dightly poderior to t2, t5 and t8 regectively. Media ridge not
present or weakly developed and the two pairs of main cugs dightly adternated on lower nolars.

Etymology Followed the name of Lingtai county.

Remarks Qonparingwith C. primitivus 9. rov. , this ecies has nore pogeriorly stuated
t3, t6 and t9 relative to t2, t5 and t8 repectively ; well developed t3t5 and t4-t5 connections on
M1; M2 is 4rooted rather than 3-rooted; c1 and c2 are nearly equa on mil.

The holotype o Euxinomys” galaticus (Sen, 1975, 1977) , one et M1 (ACA-818) , has
me characters smilar to those of C. lingtaiensis 9. mov. They both have t5 connected with t3
and t6 connected with t8-t9 conjunction , t9 reduced and Stuated nearly at the same levd ast8, 3
rooted But | only watched the cag of this gecimen, and it sould belong to a rather old
individual. To observe the gecimen and to find nore fossls are gill needed to judge wether it
belongs to Chardinomys or not.

Chardinomys yusheensis Jacobs et Li, 1982
(Fg. 1e 9

Diagnosis (revised) On M1, t3 and t4 connected with t5; the ande of t3-t5t4 row and t0O-
t2-t3 row rangng from 80° to 100° ; t6 a little far from t5 and usudly connected with it by a ridge;
t6 often joined to t8t9 conjunction; t9 nore reduced and poderior to t8; t12 weak ; 4rooted;
anterior cingulum and accesory cups epecidly presyle diginct. M2 with t6 separated from t8t9
or connected with t9 occadondly , 45 roots. Media ridge weak and the two pair of main cugs
dternated on m1-2. ¢3 on ml weak or lacking; 23 roots.

Remarks onparing with C. lingtaiensis . mov. , C. yusheensis has gronger ridges
oonnecting t3-t5 and t4-t5 to form a continuwous ridge , larger pace between t6 and t5 and nore
reduced t12 on M1; weak media ridge on ml which not present in the former ; nore roots on hoth
upper and lower nolars.

C."“ hbilikeenss” (Qiu and Sorch, 2000) may be the synonym of C. yusheersis for the
following characters they share: 1) t3-t5t4 row intersect with t3-t2 row anog in right angd on
M1; 2) t6isalittlefar fromt5; 3) t6 connected with t&t9; 4) 4-rooted; 5) ml with 2-3 roots.

Chardinomys nihowanicus Zheng, 1981
(Fig. 1 h i)

Diagnosis (revised) M1 with t3 and t6 nore poderiorly Stuated and far from t2 and t5
regectively ; t5 separated from t6 by a valey or connected by a ridge; t6 usually joined to t&t9;
5rooted. M2 with t6 connected with t9; 45 roots. Medid ridge of ml-2 fairly developed and two
pairsof main cups dternated. On ml, ¢l srdler than c2, c3feeble or absent ; 3rooted. ¢l o m2
usualy absent , c3 present ; 45 roots.

Remarks C. nihowanicus differs from C. yusheenss by: 1) M1 with 5 roots rather than
4rooted; 2) t3, t5 and t4 fused and the ridges anong them higher and sronger; 3) nore
pogeriorly Stuated t3, t6 and nmore reduced t9; 4) less connected t5 and t6; 5) much well
developed medid ridge and nore dternated main cugpson ml. Based on the above differences, the
materid s from Jinge and Lingtai can a o be assigned to C. nihowanicus (Table 2) .

Mus 9. mentioned by Xue in 1981 from Youhe , Weinan , Shaanxi , was consderd’ probably
closly rdated to Chardinomys” for its* sronger development of a media anteroconid on m1”* is
analogpus to the development of the precingulum and prestyle in the M1 of Chardinomys” (Jacobs
and Li , 1982) . Gonddering the weakly developed mediad ridge and smaller ¢l conparing to ¢2, it
isprderred to be asigned to C. nihowanicus.
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2 Discusson on phylogeny

The dratigrgphic digribution of Chardinomys in Leijiahe sectionsis shown in FHg. 2.

C. primitivus 9. nov. , the nog primitive ecies, has ome characters dmilar to that of
Occitanomys , epadadly to O. sondaari. The two ecies both have weak or no t6-t9 connection ;
ooncaved outline of occlusa surface a anterior-lingud dde of tO; 3rooted on M1; weak or no
media ridge on ml-2. There is much posshility that they have consanguineous relationship.

The evol utionary trends anong the eciesdf Chardinomys from primitive to derived gppears to
be asthefollowing: 1) the root number of nolarsincreased; 2) on M1, the ridges connecting t3-t5
t4 grengthened ; the podtionsdf t3, t6 and t9 nmoved backward gradually ; t12 reduced ; the ange of
t3t5t4row and t2t3-row increased from an acute to an obtuse; 3) the medid ridge on ml
grengthened and main cugs aternating more developed (Table 3) .

3 The rdationship with Orientalomys

The relationship between Chardinomys and Orientalomys is very puzzing because of their
dmilarities and coexisence in the same dratigrgphic unit. Orientalomys . O. similis (Sorch,
1987) of lates Miocene or earies Hiocene from Ertemte, Nei Mongol , should be the earlig
Orientalomys up to now. But 2 M1 (V 8469. 2,V 8469. 4) out of totaly 4 have rounded cups, o
ridge deve-loped , no sephorodenty and t6 separated from t8t9 conjunction by a deep groove. All
these features fit well with what of C. primitivus 9. rov.

The Orientalomys shaubi from CKT Loc. 18 were firgly thought to be Stephanomys (Teilhard
de Chardin, 1940) and Chardinomys (Zhou, 1988) . New meterids found recertly in the same
locality show ome dmilar charactersto Chardinomys such as pogerolingua-anterolabia t3-t5-t4 row
and pogerolabid-anterolinguad t2t3 row on M1. But its t4 conpressed anterior-poderiorly; t6
oconnected with t5 anterolingually and with t9 poderiorly ; t4, t5, t6 and t9 connected by ridges to
form a gephanodonty ; and nore root number etc. , are identical with those of Orientalomys.

Chardinomys and Orientalomys can be diginguished by the following differences: 1) t3, t5
and t4 on M1 is rot only aligned in a diagond row directed pogerolingua-anterolabidly across the
tooth, but d < tend to fused to form a ridge in Chardinomys , while the ridge not very well dever
loped in Orientalomys ; 2) t5 is anterolabia-pogerolingualy elongated in Chardinomys , while quite
rounded in Orientalomys; 3) t3 and t6 are nore or less poderior to t2 and t5 regectively in
Chardinomys , while quite close in Orientalomys ; 4) t9 reduced , pogeriorly Stuated and fused with
t8in Chardinomys , while rather developed and anterior to t8 in Orientalomys ;5) t6 separated or
oconnected with t8t9 conjunction in Chardinomys , while only connected with t9 in Orientalomys ,
thus the Orientalomys have a sephanodonty ;6) the two pairsof main cugpsof mil are not or weakly
dternated in Chardinomys while much obvious in Orientalomys.

Chardinomys and Orientalomys should be derived from a comnon ancestor considering their
dmilarities in early ecies.

4 (onclusons

1) The Leijiahe sections yield al the gecies of Chardinomys from the nog primitive to
advanced: C. primitivus . mov.- C. lingtaiensis 9. mov.- C. yusheends- C. nihowanicus;

2) Chardinomys might be derived from Occitanomys sondaari ;

3) Chardinomys and Orientalomys are closgly related and may have a comnon ancedor ;

4) The well cdibrated gratigrgphic and chrorologic digribution of Chardinomys has important
biogratigraphic dgnificance.
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