Fa4k Fam A WY ¥ W pp.307 ~319

2006 4 10 A VERTEBRATA PALASIATICA figs.1 ~4

ZERF TRBEFHIE SRS
R R

B 4% &

(PEBERS SN SEARDRN  Jba 100044)

15 BRBE(Eomyidae ) B2 —28%48 K T BRGS0, Bt fn gt it A 240 X, (B
WmEARMAILEE L, PRSEREMAGEAANZ, RINIE R A #HH IR Eomys,
Eomyodon F1 Pseudotheridomys , L)} it 8 Keramidomys A Leptodontomys ( Zheng and Li,
1982 ; Falhbusch et al. , 1983 ; Wang and Emry, 1991; Qiu, 1996; Wang, 2002),

AR B =LA RS A, 3 1983 SRR F A IKIUF 1999 2000 £7E TR EEM
MR ERERN . MHRAZ, BEDRERHRBRBPHHRE, VREE—RBET,
FEEEEIAE R MR . BRI 1 AR A R,

A IRIFNE &/ NE ISP A BRI, X A 5 shaE” H e A4 &8 o E R
FREZL Y 2 B P RO R PR i ORTERA , 5 MU REAR IR FL 30 4 MINL1 77 B #REl MN12 T
FBHE 24 ( Qiu and Storch, 1990; Qiu and Qiu, 1995; Qiu, 1995), 2 (rhizomyids) . £ R,
2 (cricetids ) F1 BRE (murids ) BTE ALK, RLF 7R T oo i sh Yy B 4G g B AR 18 5 0
FUSE FEAT BRAE Py B 22 MRE P 2 22 BT b, i I A RN P BEBE S 2= /0K 8 Ma, T &
[ fEiX 9 Ma (Flynn et al. , 1998; Ni and Qiu, 2002; Storch and Ni, 2002),

IEIAERE (1B ) Plesicomys gen. nov.
THEEIEE (B E) Plesiecomys mirabilis gen. et sp. nov.

BHHFE EHERRREF MBI —R. BEEUMEMERERSFLT,H
EEHEEER. Ml ~2 HMRTLHE JLFRE; PERE %, REEM KRR 5H
EEFENEREXHR ml ~2 BT R & & R aR &, fTA S MiE 8 EmEs, 5
— BRI N N IRZE

MEVFE  FBRYFFIE,

HIBE Eomys HAMUMILSHE, IRENHEH . EUTUEREARTS . LEHAHH
2R i e P 10 X 91 Rt i B8 B, KB MIAL SR B Pseudadjidaumo Lindsay J&A SR,
BERHRRARRENEE,

1) o BB e B3 UBRTIE T00 B (405 : KB120122) B2 8,
W B B :2006 - 04 - 19



308 HOH Mo W o 44 %

SWHE (FHE) Heteroeomys gen. nov,
ZERBR (FEFHH) Heteroeomys yunnanensis gen. et sp. nov.

B EHRER. BEEMMEMNNERSOFSARELE, BAPEKR
ER . ERNEMERRAGEA, BRER MEEMN, FFERSRRERE; EHARH
JEH TEERELEM T REEZTH, EEFH,

MARHE  [FJR BAFIE

Bt Plesieomys mirabilis [7) g o 5 B 46 B, 1B 25 48 ROF Eo o & B9 K, (5 &,
W IMUERARE LT . H EEERHAE A EMNH RS FRRERNX L SRHIE,
AR I T3 FE 56 B, T E 2R & 3 T4 BT A ey B 1 206 B o

5 Eomys LW, B BB AR SARE T X — R 16 8 BUR BRE9RHE (CAnAR RS B9 BT
e ML EE R s E O RE LT EE) , ARERA L Eomys B4 BT 4 IR
(KRR &, AR RS M SRR EEERE, TRNRBHEE, F—MEEAK),
HiIB A RER Eomys AL , (B2 IRAAIR AT T3 foy it — 2 B0 R BRI 5T o

INGFRJE Leptodontomys Shotwell, 1956
/NG RR ( ZhFh) Leptodontomys pusillus sp. nov.

FHEYHFAE  Leptodontomys J& H MAR/INE —F s M1/2 FH RGN 55 ; m1 /2 BYRTAHE
o, THEMTIERES; TARWIMEERTR RS,

—MRVLIR , Leptodontomys J&— JR M EAR /I Rt BY A 240 KA ot Bl GG . (B
Engesser (1979)A\, 33" Leprodontomys” T ']t B BE IR A YA T 5 BRI B9 F B R [F],
BRI T At AL BR B S 41228 9 46 BRFE 45 24 Eomyops . T E 1 R A BLX — 1A Y T 7%, B
LA B EATER 1 Leptodontomys [BALIE

A LRGN E. hebeiseni /NMRZ2 , B R B WIS ME B S E. catalaunicus E. bodvanus
1 E. oppligeri ¥k {8 M1/72 M) EMANAFRANRFERE, TARMBEE LTS, THH
Wi, 5Lk Leptodontomys BIFHAREL , BAMETE /N, M1/2 89 MURTAH 555, m1/2 B985
HIEE, BN ARAE. zE/ERICEEIL T KIMAY L. gansus F L. lii FR/)s,
HHEX B RBRNEEE

INE R ( RZEF ) Leptodontomys sp.

MERER B FEEMH AN L TRATRS | . SRR E, BITEEERAA
Leptodontomys pusillus , 03 ELNAAAR TR P HMBER . B TG REOE SR /NE#
T/ BB X B SRR B R — R E b,

WBEFR (B . #KE) Eomyidae gen. et sp. indet.

REX-ERRER R ARA~B0KMMEZN 3 HTHE. HRNS
Plesicomys mirabilis #3i ,{B 7 _ERA W R 8 18 BB HRA T HHRER . I,
HTRRMTARZIE KB &R, X METE Plesicomys mirabilis 11 F HEIRAR R,



4 14 BRPR S B AR T (TN OB Il R R AL 309

HfEE AR HE N EE IR EESR

ZERRBRI 16 RBHEIL N 8 T ZUmE 8 304 , AGE RSB AL X B 7
BRRE RN, R A TS T S IR EE XA B R AR X, AR FRITIR S
R ST R E RS, 2R #ER Oy Foth BY , n] RV I ok B 45 B L B 45 BRUSE O % 7x
IR

TLEEER KA Leptodontomys pusillus, R ZIRE)— MR ER . BIMMELA H R TE
A BRZE AN E BB E S BE AT BER th TALA REFE KA R, AT RE S sh PR i U
TEMFEA R, ERERRLA, BBREITEN PISiY 3R R B BOE B ) # E

KW ZEREJUHE, PR, BRIE N, 96 B
hEXSHES:0915.873 STEKERIRAE:A  XEHS 1000 -3118(2006)04 —0307 - 13

EOMYIDS (MAMMALIA: RODENTIA) FROM THE LATE MIOCENE
LUFENG AND YUANMOU HOMINOID LOCALITIES, YUNNAN

QIU Zhu-Ding
(Institute of Vertebrate Paleoniology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044 )

Abstract  The material which forms the basis of this study was collected from two hominoid localities,
Shihuiba of Lufeng and Leilao of Yuanmou, in Yunnan Province in the last twenty years. Five forms of
eomyid rodents, Plesicomys mirabilis gen. et sp. nov. , Heteroeomys yunnanensis gen. et sp. nov. , Lepto-
dontomys pusillus sp. nov. , Leptodontomys sp. and Eomyidae gen. et sp. indet. are now recognized in the
two late Miocene faunas. Morphologically, Plesicomys n. gen. shows some similarities to Pseudadjidaumo
Lindsay, 1972 of North America, but the phylogenetic relationship of the new genus to the American
genus is uncertain. Heteroeomys exhibits a mixture of primitive and advanced dental features of bunodont
eomyids and might be descended from an early Eomys species. Leptodontomys pusillus is characterized by
its smaller size, weaker developed lingual anteroloph on M1/2, narrow anterolophid and poor mesolo-
phid and hypolophid on m1/2. The eomyid record in Yunnan indicates that eomyid rodents are a wide-
ranging family in Asia, and that forested habitats are preferred more by eomyids with bunodont cheek-
teeth than by eomyids with lophodont cheek-teeth.

Key words Lufeng, Yuanmou, Yunnan, late Miocene, Shihuiba/Xiaohe Formation, Eomyidae

1 Introduction

Eomyidae are a group of fossil rodents with a wide distribution in the Holarctic Region dur-
ing the Oligocene and Miocene time. The family, however, seems to be less important in the
faunas of Asia than in Europe and North America. In China, knowledge of this family is based
on a handful of specimens at a few localities. Up to now, only five genera, Eomys, Eomyodon
and Pseudotheridomys from the middle and late Oligocene, and Keramidomys and Leptodontomys
from the Miocene have been recognized in this country (Zheng and Li, 1982; Falhbusch et
al. , 1983; Wang and Emry, 1991; Qiu, 1994, 1996; Wang, 2002).

The materials described in this paper were collected from Shihuiba, Lufeng and Leilao,
Yuanmou, hominoid localities in Yunnan Province, by screen washing in the years of 1983,
1999 and 2000. Both Shihuiba and Leilao are very productive sites containing abundant and di-
verse large and small mammals as well as hominoids ( Qiu et al.,1985; Ni and Qiu, 2002).
Based on small mammals, the age of the Shihuiba Fauna was assigned to the late Miocene
( = Baodean Chinese Land Mammal Age) , or an equivalence of younger MN11 or older MN12
of European Land Mammal Age) ( Qiu and Storch, 1990; Qiu and Qiu, 1995; Qiu, 1995).
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The study of rhizomyids, cricetids and murids from Yuanmou, however, suggests an older age
for the Leilao Fauna than for the Shihuiba Fauna ( Ni and Qiu, 2002; Storch and Ni, 2002).
On the basis of rhizomyid biostratigraphy and Siwalik magnetostratigraphy, a date of about 9 Ma
can be inferred for the Leilao Fauna, while the Shihuiba Fauna may be dated to as young as 8
Ma (Flynn et al. , 1998; Ni and Qiu, 2002).

Although the eomyid materials from the two localities are limited, they are described here
because they are new findings associated with hominoid remains, and are the only eomyid speci-
mens from southern China.

2 Systematics

Eomyidae Depéret & Douxami, 1902
Plesieomys gen. nov.

Type species Plesieomys mirabilis sp. nov.

Etymology Plesi, Greek-near, a prefix; Eomys — a genus of Eomyidae with primitive
bunodont type of cheek teeth; referring the affinities of the new genus with the ancient eomyid.

Diagnosis Relatively small-sized eomyids with bunodont cheek teeth, lingual and labial
main cusps developed nearly equally, and weakly developed transverse loph(id)s. On M1 ~2
lingual anteroloph almost absent, mesoloph moderately long terminating usually as a minute ter-
minal cuspule, metaloph poorly developed and lingual syncline generally symmetrical; On m1 ~
2 hypolophid frequently absent or interrupted, anterolophid and posterolophid short and narrow,
1* and 4™ synclines narrow.

Differential diagnosis Plesicomys differs from Eomys Schlosser, 1884 in having a cuspi-
date enlargement at the end of mesoloph on upper molars; longitudinal crest in the upper cheek
teeth being situated more lingually, in the lowers more labially; and in more lingual extension
of the 1% and 4" synclines in M1 and M2.

Plesieomys differs from Eomyops Engesser, 1979 and Leptodontomys Shotwell, 1956 in lar-
ger dimensions (except E. hebeiseni) ; having an enlarged end of the mesoloph on upper mo-
lars; and a much less distinct lingual anteroloph of M1 and M2.

Plesieomys differs from Pentabuneomys Engesser, 1990 in having smaller dimensions and
lacking an enlargement of mesocone(id) ; weaker development of lingual anteroloph on M1 and
M2 ; more reduced M3 and m3.

Plesteomys differs from Pseudadjidaumo Lindsay, 1972 in having an enlarged termination of
the mesoloph and a weaker development of the lingual anteroloph on M1 and M2, and a weaker
anterolophid and hypolophid on m1 and m2; more rapid changes of the anterolophid and poste-
rolophid with wear in lower molars.

Plesieomys differs from Ronquillomys Jacobs, 1977 in smaller dimensions with more pro-
nounced anterolophids on the lower molars; having a deeper 1™ syncline on the M1 and M2, a
broader 4" syncline on the lower molars; longitudinal crest situated more lingually in the upper
cheek teeth, more labially in the lower cheek teeth; lower molars less narrow posteriorly than
anteriorly.

Plesteomys differs from Kansasimys Wood, 1936 in smaller dimensions; having a deeper la-
bial syncline in the upper cheek teeth and a deeper lingual syncline in the lower cheek teeth;
hypolophid directed posteromedially from the entoconid rather than anteromedially.

Plesieomys mirabilis sp. nov.
(Fig. 1)

Eomyidae gen. et sp. nov. Qiu, 1994, fig.2, p.51 [part].
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Eomyidae gen. et sp. indet. Ni and Qiu, 2002, table 1, p.538 [ part].

Derivatio nominis Mirabilis, Latin—fantastic, referring to frequent absence of hypolo-
phid on ml ~2, and the rapid changes in morphology with wear of the lower molars.

Holotype A left M1/2 (0.85 mm x1.00 mm); V 14726.

Type locality Shihuiba, Lufeng County, Yunnan Province ( China).

Statum typicum Layer 6, Shihuiba Formation, early Baodean, late Miocene.

Paratypes Lufeng: 12 isolated teeth (Layer 1 -1 P4; 12 -1 ml/2; 15 -1 M1/2, 1
pd; L6 -2 M1/2,1 M3,3 ml/2,2 m3).V 14727.1 ~12.

Yuanmou: 11 isolated teeth (Loc.9903 -1 M1/2; Loc. 9904 —1 M1/2, 2 ml/2; Loc.
9905 -1 m1/2; Loc.9906 -1 M1/2, 1 p4, 3 ml/2, 1 m3).V 14728.1 ~11.

Measurements ( see Table 1)

Table 1 Measurements of cheek teeth of Plesicomys mirabilis from Lufeng and Yuanmou (mm)

Tooth N Length Width
Mean Range Mean Range

P4 1 0.80 0.90

M1/2 7 0.86 0.80 ~0.90 1.02 1.00 ~1.05
M3 1 0.65 0.85

p4 2 0.88 0.85~0.90 0.78 0.75~0.80
ml/2 10 0.91 0.85~0.95 0.96 0.90 ~1.00
m3 3 0.88 0.85~0.90 0.88 0.85~0.90

Diagnosis Same as for genus.

Description The cheek teeth are bunodont with four nearly equally developed main cusps
and relatively weak lophs. The longitudinal crest is situated lingual to the middle line of the
tooth in the upper cheek teeth, and labial to the middle line in the lower cheek teeth.

The P4 is sub-quadrate in occlusal outline showing a short mesoloph and a poorly deve-
loped metaloph. The 2™ syncline extends lingually to the middle axis of the tooth.

The M1/2 is quadratic in outline and slightly wider than long. A lingual anteroloph is in-
distinct or absent. The protoloph is nearly perpendicular to the longitudinal axis, while the
weakly developed metaloph is oriented more or less anteriorly. The longitudinal crest is curved,
limited to a narrow, shallow and roughly symmetric lingual syncline. A moderately long meso-
loph is directed slightly anteriorly in all 7 specimens, terminating as a minute cuspule in 6
teeth. All of the exterior synclines extend lingually to the middle line of the tooth, usually with
the 2™ syncline the longest and the 1% syncline the narrowest.

The only M3 is small and rather worn; it has an elliptical occlusal outline with strong pro-
tocone and paracone, and an anteroloph and mesoloph weakly developed. The metacone is small
and the hypocone is reduced in size.

The p4 is longer than wide, and narrower anteriorly than posteriorly. The protoconid is con-
nected to the metaconid by a low crest. There is no distinet mesolophid. The longitudinal crest is
strong and curved. The posterolophid is short, joining the posterior arm of the hypoconid. The
hypolophid is absent or indistinct in one of the premolars.

The m1/2 is rectangular in occlusal outline and slightly longer than wide. The four main
cusps are prominent, and the two internal cusps are higher than the two external cusps in un-
worn or slightly worn teeth. The thick metalophid is connected transversely to the protoconid,
while the poorly developed hypolophid (absent or indistinct in 3 of the 8 specimens) is directed
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Fig. 1  Plesicomys mirabilis gen. et sp. nov. , cheek teeth, occlusal view
A.right P4 (V 14727.1); B. left M1/2, holotype (V 14726) ; C. right M1/2 (V 14728.2) ; D. right M1/2
(V 14728.6) ; E.right M3 (V 14727.7); F.left p4 (V 14727.4); G.right m1/2 (V 14728.3); H. left
ml/2 (V 14728.4) 5 L left m1/2 (V 14728.8) ; J. right m3 (V 14727.11)

posteriorly to join the posterior arm of hypoconid. The longitudinal crest is curved and limited to
a narrow labial syncline directed slightly posterointernally. The mesolophid is moderately long,
joining the entoconid in three specimens that lack a hypolophid. The anterolophid joins the met-
alophid, it is moderately developed in unworn teeth, with wear it becomes shorter rapidly, re-
maining close to the metalophid. The posterolophid bends slightly to join the posterior arm of the
hypoconid. In late stages of wear, the anterolophid and posterolophid become very thin, and the
1" and 4" synclines are very narrow.

The m3 is sub-triangular with a reduced entoconid. There is a distinct mesolophid with a
minute cuspule at the distal end. A hypolophid is absent or interrupted.

Discussion  This eomyid described above exhibits features of typical bunodont cheek
teeth, which distinguish it from those genera with lophodont cheek-teeth, such as Pseudotheri-
domys and Keramidomys from Eurasia and Paradjidaumo from North America. It differs from
some primitive species of Rhodanomys that show bunodont tooth patterns ( Engesser, 1987,
1999) , such as R. transiens and R. hugueneyae from the late Oligocene, in having a shorter me-
soloph, a more complete longitudinal crest, a more deep 1 syncline on the upper molars, and
a more pronounced 4" syncline on the lower molars.

The new genus shares some primitive characteristics with Eomys, the most representative
eomyid with primitive bunodont cheek teeth, such as the four main cusps on cheek teeth, the
longitudinal crest situated lingual to the middle of the tooth in upper cheek teeth and labial to
the middle of the tooth in the lower cheek teeth, the protoloph and metaloph directed nearly
perpendicular to the longitudinal axis, the greater depth of labial synclines in M1 and M2. This
suggests that Plesicomys was closely allied to the Oligocene Eomys of Europe.

Morphologically, Plesieomys is very similar to Pseudadjidaumo Lindsay, 1972, especially
in the size of cusps, the weak development of lophs, and in closure of the anterior and posterior
valleys. However, it can not be assigned to Pseudadjidaumo because of the distinct differences,
and the small sample size from Yunnan and the Mojave Desert of North America. Phylogenetic
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relationship of Pleicomys to the North American genus Pseudadjidaumo is not clear.

It is likely that Plesieomys mirabilis descended from an early Eomys-like species. Neverthe-
less, where the new genus originated and where it further developed, are uncertain. Plausible
candidates for the ancestry of the new eomyid are unknown, however, from both North America
and Eurasia.

Heteroeomys gen. nov.

Type species Heteroeomys yunnanensis sp. nov.

Etymology Heter, Greek-different, a prefix; Eomys—a genus of Eomyidae; referring
the affinities and differences of the new genus with the primitive eomyid.

Diagnosis Eomyids with bunodont cheek teeth, more or less unequally developed lingual
and labial main cusps, and moderately long mesoloph(id). On M1 ~2 the lingual anteroloph is
absent, but a long anteroloph that unites directly with the protocone; metaloph on upper molar,
plus anterolophid and hypolophid on lower molars are weakly developed or interrupted.

Differential diagnosis Heteroeomys differs from Eomys Schlosser, 1884 in the absence of
a lingual anteroloph on upper molar and weaker development of the anterolophid on the lower
molars; longitudinal crest in the upper cheek teeth situated slightly lingual to the middle of the
tooth, located labial to the middle of the tooth in the lower cheek teeth; synclines 1 and 4 very
long and narrow in upper cheek teeth.

Heteroeomys differs from Plesicomys gen. nov. in larger size and slightly higher crowned
teeth; unequally developed lingual and labial main cusps; longer anteroloph joining protocone
directly on upper molar; better developed metaloph on M1/2, and hypolophid on m1/2.

Heteroeomys differs from Eomyops Engesser, 1979 and Leptodontomys Shotwell, 1956 in
larger dimensions and higher crowned teeth (except E. hebeiseni) ; having longer anteroloph that
lacks lingual part on upper molar; deeper 1™ and 4" synclines in upper cheek teeth.

Heteroeomys differs from Pentabuneomys Engesser, 1990 in the absence of a lingual anter-
oloph on M1/2 and weaker development of the anterolophid on m1/2; having less rotund upper
molars that lack well developed central cusps.

Heteroeomys differs from Pseudadjidaumo Lindsay, 1972 in having loph(id)s directed more
perpendicular to the longitudinal axis; the absence of lingual anteroloph; and the anteroloph
uniting directly with the protocone on upper molar.

Heteroeomys differs from Ronquillomys Jacobs, 1977 in having smaller dimensions with longer
anterolophids on m1/2; having a deeper 1* syncline on M1/2, a broader 4* syncline on m1/2;
longitudinal crest situated more lingually in M1/2, and more labially in m1/2.

Heteroeomys differs from Kansasimys Wood, 1936 in smaller dimensions; having deeper
synclines; hypolophid directed posteromedially to join the posterolophid on lower molars.

Heteroeomys yunnanensis Sp. nov,
(Fig.2)
Eomyidae gen. et sp. nov. Qiu, 1994, fig.2, p.51 [ part].
Eomyidae gen. et sp. indet. Ni and Qiu, 2002, table 1, p.538 [ part].
Derivatio nominis Named for the area of its discovery in Yunnan province of China.
Holotype A right M1/2 (1.00 mm x 1.15 mm); V 14729.
Type locality Shihuiba, Lufeng County, Yunnan Province ( China).
Statum typicum Layer 5, Shihuiba Formation, early Baodean, late Miocene.
Paratypes Lufeng: 5 isolated teeth (Layer 1-1 m1/2; 16-1 DP4, 3 P4).V 14730.1 ~5.
Yuanmou ; 6 isolated teeth (Loc. 9904-1 p4; Loc.9906-2 P4, 1 dp4, 1 p4, 1 m1/2).
V 14731.1 ~6.
Measurements ( see Table 2)
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Table 2 Measurements of cheek teeth of Heteroeomys yunnanensis from Lufeng and Yuanmou ( mm)

Tooth N Length Width
Mean Range Mean Range

DP4 i 0.80 0.85

P4 5 0.85 0.80 ~0.90 0.96 0.90 ~1.00
M1/2 1 1.00 1.15

dp4 1 0.85 0.75

p4 2 0.88 0.85~0.90 0.95 0.90~1.00
ml/2 2 1.03 1.00 ~1.05 1.00 0.95~1.05

Diagnosis Same as for genus.

Description The cheek teeth are bunodont and relatively higher crowned than in Plesieo-
mys. The lingual main cusps are less prominent than the labial main cusps in the upper cheek
teeth, and the lingual main cusps are stronger than the labial main cusps in the lower cheek
teeth. The longitudinal crest is situated lingual to the middle line of the tooth in the upper cheek
teeth, and labial to the middle line of the tooth in the lower cheek teeth.

The DP4 is trapezoid in occlusal outline due to the anteriorly protruding paracone. The P4
is subquadrate, and slightly wider than long. The longitudinal crest is short or interrupted, bear-
ing a minute mesocone. The metaloph is connected to the anterior arm of the hypocone. There is
no 1" syncline, and depth of the 2™ and the 4" synclines are subequal.

The M1/2 is quadratic in outline, slightly wider than long. The protoloph and metaloph are
oriented nearly perpendicular to the longitudinal axis; they join the anterior arm of protocone
and hypocone, respectively. The longitudinal crest is curved and limited to a narrow lingual syn-
cline. The anteroloph extends to the anterolingal corner of the tooth then turns posteriorly to join
the protocone, without any lingual part of the anteroloph. A moderately long mesoloph is direct-
ed anteriorly. The exterior synclines extend lingually to the middle of the tooth.

Fig.2  Heteroeomys yunnanensis gen. et sp. nov. , cheek teeth, occlusal view
A.right DP4 (V 14730.2) ; B. right P4 (V14730.3); C. right M1/2, holotype (V 14729) ; D. right dp4
(V 14731.4); E. left p4 (V 14731.5); F.left m1/2 (V 14730.1); G.right m1/2 (V 14731.6)
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The dp4 is subrectangular in occlusal outline, longer than wide, and slightly narrower an-
teriorly. The protoconid is connected to the metaconid by a lower crest. There is a remnant of an
anterolophid and a short mesolophid. The longitudinal crest is well developed and rather
straight. The hypolophid is poorly developed, almost absent. The posterolophid is robust and
connected the hypoconid to the entoconid. The p4 is similar to dp4, but larger in size and with-
out any trace of an anterolophid.

The m1/2 is rectangular in occlusal outline and slightly longer than wide. The two main in-
ternal cusps are distinctly higher than the two main external ones. The metalophid is connected
transversely to the protoconid, and the hypolophid is directed posteriorly to join the posterior
arm of hypoconid. The thin longitudinal crest bears a minute mesoconid and constrains a rela-
tively wide and short labial syncline. The mesolophid is moderately long and directed slightly an-
teriorly. The anterolophid is short and weak, connected to the middle of the metalophid. The
posterolophid is robust and turns to join the posterior arm of the hypoconid.

Discussion Both the upper and lower teeth of this taxon are very homogeneous in shape,
crown height and loph development. They are close in size and in morphology to the correspond-
ing teeth of Plesiecomys mirabilis, but their relatively higher crown height, unequally developed
lingual and labial main cusps, and the long anteroloph of M1/2 exclude them from the morpho-
logical variation seen in other eomyid species. With the long and narrow anteroloph on M1/2
that extends far lingually to connect directly with the protocone, these specimens can not be re-
ferred to any known bunodont eomyid from Eurasia and North America. Thus, although the sam-
ple size is limited, it represents a new eomyid genus.

Compared with Eomys, the dentition of Heteroeomys exhibits a mixture of primitive and ad-
vanced features. It retains a number of primitive characters that show in the ancient bunodont
eomyid genus, including the relatively large P4 and p4, orentation of the protoloph and metalo-
phid more perpendicular to the longitudinal axis. More derived features are the relatively higher
crown, the absence of a lingual anteroloph, the weak development of an anterolophid on the
lower molars, the extended depth of the 1" and 4" synclines. It is likely that this genus is de-
rived from an early Eomys species, but we do not know where or when it evolved.

Leptodontomys Shotwell, 1956

Leptodontomys pusillus sp. nov.
(Fig.3A ~F)

Leptodontomys sp. nov.1 Qiu, 1994, fig.2, p.51.

Etymology Pusillus, Latin-tiny, referring to its small size.

Holotype A right M1/2 (0.70 x 0.80 mm); V 14732.

Type locality Shihuiba, Lufeng County, Yunnan Province ( China}.

Statum typicum Layer 6, Shihuiba Formation, early Baodean, late Miocene.

Paratypes Lufeng: 6 isolated teeth; 15-1 M1/2 (0.65 mm x 0.75 mm), 1 ml/2
(0.70 mm x 0.70 mm); 162 P4 (0.70 mm x 0.75 mm, 0.70 mm x 0.80 mm), 1 p4
(0.65 mm x 0.60 mm), 1 ml/2 (0.75 mm x 0.70 mm).V 14733.1 ~6.

Diagnosis Relatively small species of Leptodontomys, with poorly developed lingual an-
teroloph on M1/2, narrow anterolophid and weak mesolophid and hypolophid on m1/2, and
wide labial syncline in lower cheek teeth and lingual syncline in upper cheek teeth.

Description The cheek teeth are characteristic of bunodont eomyids, with four well
developed cusps. The longitudinal crest is situated lingual to the middle line of the tooth in the
P4 and M1/2, and labial to the midline of the tooth in the p4 and m1/2. Depth of the 2™ and
4" synclines in the upper check teeth extend lingually past the middle line of the tooth, and the
4™ synclines in the lower ones are also well developed.
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The occlusal outline of the P4 is trapezoidal with a wider anterior portion than posterior
portion and the labial side longer than the lingual side. A remnant of an anteroloph and a short
mesoloph directed slightly anteriorly are seen in one of the two teeth. The longitudinal crest is
short but distinct, and the posterior half is directed obliquely relative to the anterior half. The
posteroloph joins the hypocone directly. The lingual syncline is moderately deep and wide.

The M1/2 are sub-quadrate in occlusal outline with wider lingual than labial side and
slightly wider than long. The lingual part of the anteroloph is visible in the two teeth. The proto-
loph and metaloph are nearly perpendicular to the longitudinal axis. The longitudinal crest is
strong and curved. The mesoloph is distinct, moderately long and directed toward the paracone.
The lingual syncline is relatively wide and deep. Depth of the 2" syncline extends lingually more
then depth of the 3™ syncline.

Fig.3 Leptodontomys pusillus sp. nov. ; A.left P4 (V 14733.4); B.right M1/2, holotype (V 14732);
C.right M1/2 (V 14733.1); D.left p4 (V 14733.5); E. left m1/2 (V 14733.2);
F.left m1/2 (V 14733.6) ; Leptodontomys sp. : G.right P4 (V 14734.1);
H. right p4 (V 14734.2) ; cheek teeth, occlusal view

The p4 is longer than wide, and distinctly narrower anteriorly than posteriorly due to the
relatively weakly developed metaconid. There is a low connection between the protoconid and
metaconid. The longitudinal crest is low, but continuous. The posterolophid is reduced.

The m1/2 is sub-quadrate in occlusal outline. The anterolophid is well developed, but
short transversely, connected with the metalophid by a thick crest. The prominent longitudinal
crest is not straight; it is slightly curved posterior to the mesoconid. The labial syncline is very
wide. The mesolophid is short or indistinct. The hypolophid is interrupted, free from or weakly
joining the hypoconid. The posterolophid is prominent and joins the hypoconid nearly at a right
angle to the posterolophid.

Comparison and discussion Since Engesser (1979) proposed the genus Eomyops based
on material of the tiny bunodont eomyids from Europe, that had formerly been assigned to Lep-
todontomys ( Hugueney and Mein, 1968 ; Fahlbusch, 1973; Fejfar, 1974), discussions on the
generic membership of the European eomyids has been evolved ( Fahlbusch et al., 1983; Qiu,
1994 ; Fahlbusch and Bolliger, 1996). Qiu (1994 ) noticed that Leptodontomys gansus Zheng &
Li, 1982 from Songshan ( Gansu) and Ertemte ( Nei Mongol) is intermediate between European
Eomyops and North American Leptodontomys described by Shotwell in most of the characters that
Engesser emphasized to distinguish Eomyops from Leptodontomys. The presence of crenulated
lower incisor seems to be an important diagnostic feature of Eomyops to distinguish from Lep-
todontomys { Engesser, 1979).1t is not certain whether the lower incisor of the Chinese *Lep-
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todontomys” is crenulated or not. Until its lower incisor is recovered, the nomen Leptodontomys
for the small form of the Chinese bunodont eomyid is provisionally used.

Compared with most species of the European Eomyops/Leptodontomys group, Leptodonto-
mys pusillus has a distinctly weaker development of the lingual anteroloph on upper cheek teeth,
a narrower anterolophid and a weaker development of mesolophid and hypolophid on lower
cheek teeth. In addition, it differs from E. catalaunicus ( Hartenberger, 1966) in metaloph being
nearly perpendicular to the longitudinal axis on M1/2 | rather than anteriorly directed to join the
longitudinal crest as in E. catalaunicus; it differs from E. bodvanus (Janossy, 1972) in hypolo-
phid being more perpendicular to the longitudinal axis. It differs from Eomyops oppligeri Enges-
ser, 1990 in lack of a bifurcation of the mesoloph(id)s on M1/2 and ml/2. Leptodontomys pu-
sillus is much smaller than Eomyops hebeisent Kilin, 1997 ; it can be easily distinguished from
the latter by its posterolophid joining hypoconid nearly at right angle on m1/2.

Leptodontomys pusillus is the smallest species of Leptodontomys known in China, and with
distinctly narrower anteroloph(id) and weaker mesoloph(id). Additicnally, it differs from Lep-
todontomys gansus Zheng & Li, 1982 in having weakly developed metalophid on m1/2, stronger
posterolophid and wider labial syncline on m1/2; it differs from Leptodoniomys sp. from Tunggur
(Qiu, 1996) in having a wider labial syncline.

Leptodontomys pustllus differs from Leptodontomys oregonensis ( Shotwell, 1956) from McKay
Reservoir, Oregon, USA in having a poorly developed anterolophid and posterolophid, and the
absence of a mesolophid on p4. It differs from Lepiodontomys sp. from Black Butte, Oregon,
USA in having smaller size, weaker development of lingual anteroloph and more extension of
labial synclines on M1/2, as well as better developed 4" syncline, narrower anterolophid and
poorly developed mesolophid on m1/2.

Leptodontomys sp.
(Fig. 3G, H)

A P4 (V14734.1, 0.75 mm x0.85 mm) and a p4 (V 14734.2, 0.75 mm x0. 70 mm)
from Loc. 9905 of Yuanmou, are assigned to an indeterminate species of the genus Lep-
todontomys. The P4 is sub-quadrate in occlusal outline. A distinet mesoloph is absent or indis-
tinct. The longitudinal crest is short, but strong. The metaloph is connected to the anterior arm
of hypocone. There is no 1* syncline, depth of the 2™ and the 4™ synclines are equally extended
lingually to the middle of the tooth. The p4 is longer than wide, and narrower anteriorly than
posteriorly. The protoconid is connected to the metaconid by a lower crest. There is a remnant of
an anterolophid and a mesolophid. The longitudinal crest is strong and slightly curved. The pos-
terolophid is short and joins the posterior arm of the hypoconid together with the hypolophid.

The two premolars resemble the corresponding teeth of Leptodontomys pusillus more closely
in morphology and size than they do any other eomyid teeth from Yunnan, but they are slightly
larger than those of the former. The available sample is too small to refer it to L. pusillus, or to
definite a new species.

Eomyidae gen. et sp. indet.
(Fig. 4)

An m3 from Lufeng (V 14735, 0.90 mm x0.85 mm), and an m1/2 from Loc. 9905 (V
14736.1, 0.90 mm x0.90 mm) and two m1/2 from Loc. 9906 of Yuanmou (V 14736.2, 3;
1.00 mm x 1. 00 mm, 0.95 mm x0.95 mm) show secondary crests joining the mesolophid.
They are close in size to specimens of Plesieomys mirabilis. There is a possibility that the mor-
phology shown by the specimens represents intraspecific variation of Plesieomys mirabilis, but
such secondary crests are unusual in other eomyids. In addition, a low connection between the
metaconid and entoconid in the m1/2 and a distinet hypolophid in the m3 are not seen in the
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present sample of Plesiecomys mirabilis. Thus, it is inadvisable to refer these specimens to
Plesieomys mirabilis or to create a new taxon for them without a larger sample.

Fig.4 Eomyidae gen. et sp. indet. , cheek teeth, occlusal view
A.right m1/2 (V 14736.2) ; B. left m1/2 (V 14736.1) ; C. right m3 (V 14735)

3 Conclusions

The discovery of eomyids in Yunnan indicates that eomyid rodents are a wide-ranging fami-
ly in Asia. They are not only adapted to a temperate open steppe environment similar to the re-
cent Palaearctic Reglon, but also to a tropical or subtropical forest environment similar to the
present Oriental Region. All the eomyids from Lufeng and Yuanmou have bunodont cheek-teeth.
Thus it seems reasonable to infer that eomyids with bunodont cheek-teeth prefer forest habitats
more than those with lophodont cheek-teeth. In addition, compared with other bunodont eomy-
ids, all the eomyids from Yunnan share the same feature of weak development of transverse
lophs. This is an assumed character of eomyids for preferring forested environments.

Eomyids recovered from the two hominoid localities include five forms, of which Plesicomys
mirabilis is relatively common. Minor differences in composition between the two sites is proba-
bly due to sampling considering the inadequate amount of sediment processed, but a possibility
of age difference for the two faunas can not be excluded. At the present, it is difficult to assess
a more precise age for these faunas using the eomyids, because of the small sample size and
limited knowledge of biochronology for these rodents. Among the Yunnan eomyids, only Lep-
todontomys is known outside this area,which appeared a little earlier in North America (late Oli-
gocene) than in Europe (early Miocene) , and survived until early Pleistocene in Europe.
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