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DISCOVERY OF LATE OLIGOCENE EOMYODON (RODENTIA,
MAMMALIA) FROM THE DANGHE AREA, GANSU, CHINA

WANG Ban-Yue
(Institute of Vertebrate Paleontology and Paleoanthropology , Chinese Academy of Sciences Beijing 100044 )

Abstract A new species of Eomyodon, E. dangheensis, is described based on specimens discovered
from the late Oligocene in the Danghe area, Gansu, China. Its main features are: cheek teeth brachydont;
lower cheek teeth with posterosinusid; p4 with distinct protostylid and without anteroconid or anterolophid;
ml/2 with free anterolophid, long mesolophid, lingually open synclinids, well-developed synclinid IV; M1/2
with posterior crest of paracone, long and straight mesoloph, long and closed syncline II, and long sinus.
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Pseudotheridomys asiaticus Wang and Emry, 1990, is transferred to Eomyodon (E. asiaticus) be-
cause its cheek teeth, except V 9575, are more similar to Eomyodon rather than to Pseudotheridomys. V
9575 is tentatively retained as Pseudotheridomys sp.

It is evident that Eomyodon known in Europe occurred and diversified in Asia in late Oligocene, but
has not ever been reported from North America. Thus, the exchange of Eomyodon took only place be-
tween Asia and Europe in late Oligocene.

Key words Danghe area in Gansu, late Oligocene , Eomyidae

The Danghe River runs northwards from the Danghe Nanshan Mountains at the westem end of the
famous Qilian Shan Mountains. Cenozoic deposits are widely distributed in the Danghe River valley.
In 1931 — 1932 Bohlin made an extensive survey in the area and found rich mammalian fossils in the
Oligocene and Miocene strata, including over 30 species of 21 genera belonging to 17 families of 7 or-
ders (Bohlin, 1937,1942,1946) . Since then, the Danghe area has become one of the classic localities
of late Oligocene in Asia. One of the Asian Mammal Ages, Tabenbulukian, is based on the late Oli-
gocene Taben-buluk fauna of the Danghe area (Li and Ting, 1983). In 1999 and 2001, along with
considerable progress in field geology and stratigraphy, the joint Paleontological Expedition Team of
the TVPP, the Institute of Cultural Relics and Archaeology, Gansu, and the Gansu Provincial Muse-
um found also important mammalian fossils, including some new taxa. In this paper I deal with the
eomyid fossils, which were first collected in this area. Other taxa will be reported later.

The family Eomyidae is one of the extinct small-sized groups of the rodents. It is widely dis-
tributed in the Holarctic Region in Tertiary. Large number of eomyid fossils were found in North
America (middle Focene-late Miocene) and Furope (early Oligocene-late Pliocene). However, few
had been reported from Asia. Since the 1990s, eomyids have been reported from middle Eocene to
Pliocene in Asia ( Wang and Emry, 1990; Qiu, 1994, 1996; Tomida and Setoguchi, 1994; Emry et
al.,1997; Wang and Ouyang, 1999) . Nevertheless, the localities yielding the eomyids and the taxa
of the eomyids are very limited in Asia and the relationships of the Asian eomyids with those of the
other continents remain obscure. The discovery of the eomyids from the late Oligocene in the Danghe
area, the second locality bearing late Oligocene eomyid in Asia, will provide more information on the
Asian eomyids and their relationships with those of other continents.

The terminology used in this paper follows Wang and Emry (1990) . The length of syncline(id)
and sinus(id) indicate their transverse distance. Abbreviations used here are: DH, Danghe; IVPP,
Institute of Vertebrate Paleontology and Paleocanthropology, Chinese Academy of Sciences; IVPP
Loc., field locality of IVPP; IVPP V, catalogue number of vertebrate fossils of IVPP.

Eomyidae Depéret et Douxami, 1902
Eomyodon Engesser, 1987

Eomyodon dangheensis sp. nov.
(Figs.1 — 2;Fig.3,A,C)

Holotype ILeft ml or m2 (IVPP V 13103.1).

Referred specimens 2 p4 (IVPP V 13103.2 — 3), 1 M1/2 (V 13103.4) and 1 M3 (V
13103.5).

Locality and horizon IVPP Loc. DH 199904, Yandantu ( = Yindirte) Gou, Yandantu Cun
(village) , Minzhu Xiang, Aksay Kazak Autonomous County, Gansu, China;upper Oligocene.

Diagnosis Medium-sized Eomyodon ; cheek teeth brachydont with distinct cusps, longitudinal
crest often interrupted ; lower cheek teeth with posterosinusid; p4 with distinct protostylid and without
anteroconid or anterolophid; m1/2 with free anterolophid, long mesolophid, lingually open synclin-
ids,, well developed synclinid IV, and short sinusid; M1/2 with posterior crest of paracone, long and
straight mesoloph, entoloph located nearly longitudinal mid-line, long and closed syncline I , and
long sinus.

Etymology Danghe River valley is the area where the fossils were collected.
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Description As the specimens are isolated teeth and only one ml or m2 and one M1 or M2
have been collected, it is impossible to identify them with certainty as ml or m2 and M1 or M2 at pre-
sent. They are described as m1/2( = ml or m2) or M1/2 ( = M1 or M2) respectively here. The
cheek teeth are brachydont with distinct main cusps and lower lophs.

Fig.1 Cheek teeth of Eomyodon dangheensis sp. nov.
A. occlusal view of left M1/2 (V 13103.4);B. occlusal view of right M3 (V 13103.5);
C. occlusal view of left p4 (V 13103.2);D. occlusal view and buccal view of right p4
(V 13103.3) , showing the protostylid (a);E. occlusal view of m1/2 (V 13103.1, holotype)

The p4 is trapezoid in occlusal view with a narrower anterior side. The protoconid and meta-
conid are subequal in size. One of the particular features is that there is a distinct accessory cusp at
the posterobuccal comer of the protoconid. It is called as protostylid here. The metalophid is lower
at middle and slightly concave anteriorly. No distinct anteroconid or anterolophid is seen. The com-
plete mesolophid reaches to the mesostylid. The mesoconid is prominent. The short ectolophid is
slightly curved and has slender and lower anterior and posterior ends, which may be interrupted or
not. The entoconid and hypoconid are subequal in size. The hypolophid is transverse or slightly ob-
lique posterobuccally to join the hypoconid or its posterior part. Between the short posterolophid and
hypoconid a more or less developed groove (called as posterosinusid here) is present. Synclinids
Il ,[I and IV are open lingually. The buccal ends of synclinids Il and IV extend slightly more
buccally than synclinid [[[ does.

The m1/2 is rectangular in occlusal view, longer than wide. The distinct four main cuspids are
subequal in size. The well-developed anterolophid does not connect with the metalophid and has two
free ends. The nearly parallel metalophid and hypolophid extend slightly posterobuccally to join the
posterior part of the protoconid and hypoconid respectively. The complete mesolophid extends from

- the well-developed mesoconid to the lingual margin of the tooth and does not meet the metaconid or
entoconid. Synclinids [[ and [[[ are open lingually. The poorly developed ectolophid has a slender
and lower anterior end and is interrupted at the posterior end. The posterolophid reaches to the pos-
terior wall of the entoconid and closes the synclinid [V lingually. The posterosinusid is distinct.
Synclinid I is open at both buccal and lingual ends. Subequal synclinids [l and IV is shorter than
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synclinid [ in length. Sinusid is communicated with synclinid Il .

The M1/2 is slightly worn out on the buccal side. The two anterior main cusps are slightly larg-
er than the two posterior main cusps. The protoloph and metaloph are longer than the anteroloph and
posteroloph and join with the anterior arms of the protocone and hypocone respectively. The meso-

Fig.2 Occlusal view of cheek teeth of Eomyodon dangheensis sp.nov. ,scale =0.5mm
A. left M1/2 (V 13103.4);B. right M3 (V 13103.5);
C. left p4 (V 13103.2);D. right p4 (V 13103.3);E. m1/2 (V 13103.1, holotype)

loph is straight and complete and meets the posterior crest of the paracone to close syncline [[ . The
lingually concave entoloph is nearly located at the longitudinal mid-line of the tooth and interrupted
at the anterior end. Synclines [ , [l and IV are open buccally. Subequal synclines 1 and [ have
nearly same length of the sinus,and are shorter than both synclines [ and IV .

The M3 is trapezoid in occlusal view. The anterior part is similar to that of M1/2. The posterior
part is reduced and the metacone and hypocone are much smaller than the paracone and protocone .
The metaloph and mesoloph are connected to form a Y-shaped crest. All the buccal synclines are open
buccally. Among them syncline I is longest, syncline [Il is shortest and synclines | and IV are sub-
equal in length. The entoloph is short and located near the lingual side. The sinus is very shallow.

Dimensions See Table 1.

Table 1 Measurements of cheek teeth of Eomyodon dangheensis sp.nov. (mm)
L AW PW
M1/2 (V 13103.4) 0.9 1.05+ 0.85e
M3 (V 13103.5) 0.63 0.75 0.62
p4 (V 13103.2) 0.88 0.75 0.86
p4 (V 13103.3) 0.92 0.7 0.84
ml/2 (V 13103.1, holotype) 0.96 0.95 1

Abbreviations: L,length; AW, anterior width; PW, posterior width; e, estimative.
Comparison The specimens from the Danghe area are identical with Eomyodon in the basic
features: the cheek teeth are brachydont with distinct cusps;the longitudinal crests are often inter-
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rupted ; the hypolophid joins the hypoconid or its posterior part and synclinid IV is relatively short on
p4 and m1/2;the metalophid of the lower molar is backwards directed; syncline I of M1/2 relatively
short. However, they are different from the known species of Eomyodon [ E. wvolkeri Engesser,
1987; E. pusillus (Fahlbusch,1969); E. mayoi Engesser,1990; E. weidmanni Engesser, 1990;
E. staudachensis Engesser,1990 and E. asiaticus (Wang and Emry,1990) ] and represent a new
species, named as Eomyodon dangheensis here. E. dangheensis differs from all the known species
in having a protostylid on p4. It is slightly larger than E. volkeri and E. mayoi but smaller than
E. weidmanni, E. staudachensis and E. asiaticus in size. In addition, it is different from
E . volkeri in having longer synclinid I , IV and hypolophid on lower cheek teeth;from E. pusillus
in having longer mesolophid and hypolophid, a
more developed synclinid [V and a distinct pos-
terosinusid on lower cheek teeth, and lacking an-
teroconid on p4; from E. mayoi in being more
bunodont, having a posterosinusid on lower cheek
teeth, a free anterolophid, a less oblique metalo-
phid, a longer and backwards oblique hypolophid,
lingually open synclinids [[ and [l , a more de-
veloped synclinid IV on m1/2, and lacking antero-
lophid on p4; from E. weidmanni in being more
bunodont and having lower crown, a relatively
smaller p4 without anterolophid, a free anterolo-
phid and a longer synclinid [V on m1/2, a shorter
syncline | and a longer syncline [[ on M1/2;
from E. staudachensis in being more bunodont,
having lower crown,a more buccally located ectolo-
phid, longer hypolophid, synclinids [l and IV, a
shorter sinusid and a distinct posterosinusid on
lower cheek teeth, a free anterolophid on ml/2,
and lacking anterolophid on p4;from E . asiaticus
in having lower crown (see Fig.3),M1/2 having a
posterior crest of paracone, a longer and straight
mesoloph, a longer sinus, lower cheek teeth having
a distinct posterosinusid, ml1/2 having a free antero-
lophid and a lingually open synclinid I .
Discussion Eomyodon is known to occur in
Europe from late Oligocene (MP 28) through early
Miocene (MN1) (E. pusillus is known to occur
from MP 28, E. wolkeri from MP 28 through
Fig.3  Comparisons of cheek teeth of Eomyodon MP30, E. weidmanni from MP 30, E. mayoi
dangheensis sp. nov. and E. asiaticus — from MP 30 through MN1, E. staudachensis and
A. left m1/2 (V 13103.1,holotype) of E. dangheensis : E. aff. E. mayoi from MN1) and in late Oligo-

left, iew, right, ior view;B. ri 2 . .
efzvb;;;:l r;Ztyl;f)nofp(l)«ISt el;j;tv.;z. 1 eﬁni}:cgll/ cene in Asia (Engesser, 1987, 1990; Wang and

view, right, posterior view;C. left M1/2 (V 13103.4) of Emry, 1990) . If the earliest species E. pusillus
E. dangheensis : left,lingual view,right, posterior ~ and E'. wvolkeri represent the more primitive ones

L

/
Nz

view; D. right M1/2 (V 9564, paratype) of and the last species E. staudachensis and E .
E. asiaticus :left, lingual view, right, aff. E. mayoi represent the more advanced ones,
postetior: NiEw it seems that Eomyodon shows some evolutionary

tendencies. In the advanced forms the cheek teeth are higher crowned and more lophodont. The lon-
gitudinal crest is more often interrupted. Synclinid IV tends to be shorter. The anterolophid is often
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present and joins with protoconid on p4. The anterolophid is connected with the metalophid on lower
molars. If the above assumption is tenable, E. dangheensis seems to be in the same evolutionary
stage as E. wvolkeri, slightly more primitive than E. asiaticus and much more primitive than E .
staudachensis of the early Miocene. Based on its evolutionary level, £ . dangheensis is supposed to
be of late Oligocene in age.

Reexamination of the specimens of Pseudotheridomys asiaticus (Wang and Emry, 1990) re-
veals that these specimens, except V 9575, are more similar to those of Eomyodon rather than Pseu-
dotheridomys . The features commonly shared by P. asiaticus and Eomyodon are: the longitudinal
crest is often interrupted on cheek teeth; the metalophid is often oblique posterobuccally, the accesso-
ry crest in synclinid Il is absent, synclinid IV and posterolophid are relatively short on lower mo-
lars ; hypolophid is present on m3; anteroloph and syncline I are poorly developed on P4;syncline I
is rather short on M1/2. It seems that the species, asiaticus, is to be transferred from Pseudotheri-
domys to Fomyodon . It is necessary to mention that the p4(V 9573) was originally described as
having no mesolophid (Wang and Emry, 1990,p.373). In fact, V 9573 does have a complete me-
solophid extending from ectolophid to the lingual side, but it was so heavily wom and became so low
that it was not recognized at that time. V 9575 (ml/2) is still retained in its original genus as
Pseudotheridomys sp.

The genus Eomyodon had only been known from Europe until 1990, when Eomyodon sp. was

described based on a heavily worn m1/2 from Nei Mongol in China ( Wang and Emry,1990) . If the
specimens from the Danghe area and Pseudotheridomys asiaticus belong to Eomyodon, FEomyodon
occurred and became diversified in late Oligocene in Asia. It seems evident that the exchange of the
FEomyodon only took place between Asia and Europe in late Oligocene, without entering North Amer-
ica.
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