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Abstract   A new glirid genus and species, Gliruloides zhoui, is named based on specimens 

from the Late Oligocene Tieersihabahe Mammal Assemblage Zone I (Tie-I zone) of the northern 

Junggar Basin, Xinjiang. The new genus is diagnosed by the following features: middle-sized 

dormouse; occlusal surface of cheek teeth concave; upper and lower cheek teeth dominantly 

with nine transverse ridges; the anterotrope(id) and posterotrope(id) well developed and 

extending almost full length of corresponding valleys; transverse ridges of upper cheek teeth 

usually free-ended labially; M1/2 with V- or narrow U-shaped trigon; the precentroloph not 

connected to the endoloph that is incomplete or nearly complete; the endolophid in lower cheek 

teeth discontinuous or continuous; labial end of the anterolophid curving slightly distally but 

not connected with the protoconid; root number of p4, m1-3, P4 and M1-3 being 2, 2, 3 and 3 

respectively. We discuss the differences of Gliruloides from Glirulus and Vasseuromys and assign 

the Anatolian Vasseuromys duplex and Vasseuromys aff. V. duplex from the Early Miocene of 

Turkey to Gliruloides. It is posited that Gliruloides and Glirulus may share a common ancestor 

similar to Glis guerbuezi from the Lower Oligocene of Thrace, Turkey. Gliruloides might live in 

a relative wet and warm biotope.

Key words   northern Junggar Basin, Late Oligocene, Tieersihabahe Mammal Assemblage Zone I, 

dormouse

Citation   Wu W Y, Meng J, Ye J et al., 2016. Restudy of the Late Oligocene dormice from  
northern Junggar Basin. Vertebrata PalAsiatica, 54(1): 36−50

Our study on earliest Chinese dormice (Wu et al., 2000) was based on specimens 
collected in 1998 from the Late Oligocene Tieersihabahe Formation in northern Junggar Basin 
of Xinjiang. Only four teeth, among which three were assigned to Glirulus sp., were available 
at the time. Additional 11 teeth were collected by screenwashing at the same level of the 
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same locality (XJ 98024) and other nearby localities (XJ 98035, XJ 200209 and XJ 20004) in 
four field seasons from 1999 to 2002. All teeth but one right M3 (IVPP V 18113) are almost 
identical to the specimens described by Wu et al. (2000). Undoubtedly, they belong to the 
same taxon. Since the work of Wu et al. (2000), we have realized that these teeth show high 
similarities to Vasseuromys duplex from the Early Miocene of Anatolia (Ünay, 1994), and 
therefore cited Vasseuromys sp., instead of Glirulus sp., in fauna lists of our successive papers 
(Meng et al., 2001, 2006; Ye et al., 2001a,b; 2003a,b) but without further explanation. The 
present paper restudies the Late Oligocene Junggar dormouse based on all material available 
to us and reinterprets its taxonomic position. 

Our study reveals that the specimens of the Late Oligocene Junggar dormouse are 
more similar to Vasseuromys duplex than to any other dormouse and that V. duplex differs 
considerably from other European Vasseuromys species and Glirulus. Thus, we name a new 
genus, Gliruloides, for the Junggar dormouse and assign the Anatolian species, Vasseuromys 
duplex and Vasseuromys aff. V. duplex, to this genus. 

In describing the tooth morphology, we use a modified terminology derived from de 
Bruijn (1966) and Freudenthal (2004), which is convenient and unambiguous for description 
of the extra ridges of the dormice cheek teeth (Fig. 1). The SEM photographs were taken by 
Meng Jin, using the Hitach S-4700 scanning electron microscope at the American Museum of 
Natural History in 2005.

 

Fig. 1   Dental terminology of Gliridae 
Modified from de Bruijn (1966) and Freudenthal (2004)

Family Gliridae Thomas, 1897
Subfamily Dryomyinae de Bruijn, 1967

Genus Gliruloides gen. nov.

Etymology   glirulus + oides, indicates that the dormouse is morphologically similar to 
genus Glirulus but should not be Glirulus. 

Type species   Gliruloides zhoui gen. et sp. nov.
Diagnosis   Medium-sized dormouse with concave occlusal surface of the cheek 

teeth. The upper and lower cheek teeth possess dominantly nine transversal ridges. The 
anterotrope(id) and posterotrope(id) of the upper and lower cheek teeth are well developed 
and extend almost full length of the corresponding positioned valleys. The trigon of M1-2 is V- 



38 Vertebrata PalAsiatica, Vol. 54, No. 1

or narrow U-shaped, and the endoloph of upper cheek teeth is incomplete or nearly complete. 
The main ridges of the upper cheek teeth are labially free-ended. The endolophid of the lower 
cheek teeth is discontinous or continuous. The labial end of the anterolophid of the lower 
molars slightly curves distally, but not connected to the protoconid. Lower cheek teeth are 
two-rooted. 

Differentiate diagnoses   1) Gliruloides differs from Glirulus in having a V-shaped 
or narrow U-shaped trigon on M1-2, the endoloph incomplete or nearly complete on upper 
cheek teeth, the lingual end of the precentroloph not connected to the endoloph, and main 
ridges in the upper cheek teeth free-ended labially. In contrast, the upper molars of Glirulus 
have wide U-shaped trigon, complete endoloph, and the precentroloph that connects lingually 
to the endoloph (except for geologically older representatives in which the endoloph may be 
incomplete and the precentroloph unconnected to the endoloph, refer Ünay, 1994). In Glirulus 
the main tooth ridges usually connect with each other labially and form the anterior and 
posterior loops (see Fig. 4D).

2) Gliruloides differs from Vasseuromys mainly in having nine ridges on most upper and 
lower molars, in having the developed anterotrope and posterotrope on the upper cheek teeth, 
and the usually regular and continuous extra ridges. In Vasseuromys, however, the anterotrope 
and posterotrope outside the trigon of the upper cheek teeth are absent or weak, and the extra 
ridges of the cheek teeth are usually irregular and interrupted (see Fig. 4B).

Included species   Gliruloides duplex (Ünay, 1994) from Early Miocene (MN2) of 
Anatolia, localities Harami 1-3, Turkey. Gliruloides aff. G. duplex (Ünay, 1994) from Early 
Miocene (MN1) of Anatolia, localities Kilçak 0, Kilçak 0" and Kilçak 3A-3B. 

Gliruloides zhoui gen. et sp. nov.

Glirulus sp., Wu et al., 2000
Vasseuromys sp., Ye et al., 2001a, b, 2003a, b; Meng et al., 2001, 2006

Etymology   In honor of the late Dr. Zhou Mingzhen (Minchen Chow), an academician 
of the Chinese Academy of Sciences and the pioneer paleomammalogist in China. 

Holotype   Left M2, IVPP V 18110.1 (Fig. 2C). 
Paratype   One left M3 (IVPP V 18110.2), one right m1 and one left m1 (V 18110.3-4), 

and one right m3 (V 18110.5) (Fig. 2D, H, J, K).
Type locality and horizon   Locality XJ 98035, Tieersihabahe of northern Junggar 

Basin, Xinjiang; Tieersihabahe Mammal Assemblage Zone I; Late Oligocene.
Referred specimens   One left P4 (IVPP V 18111.1, Fig. 2A), two right p4 (V 18111.2-

3, Fig. 2F-G), one right m1 (V 18111.4, Fig. 2I) from XJ 98024. One left M1/2 (V 18112, 
Fig.2B) from XJ 200209.

The specimens described in 2000 include one right M2 (IVPP V 11812.1), one left M3 (V 
11812.2) and one left m1 (V 11812.3) from XJ 98024 (Wu et al. 2000: pl. 1, figs. 1-3, 5). 

All specimens listed above were from Tieersihabahe of northern Junggar Basin; 
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Tieersihabahe Mammal Assemblage Zone I; Late Oligocene. 
One right M3 (V 18113, Fig. 2E), collected from XJ 20004 at Saerduoyila of northern 

Junggar Basin. The stratum producing the specimen is correlative to that of Tieersihabahe.
Diagnoses   The p4 possesses eight transverse ridges. The anterotropid on the lower 

cheek teeth is usually single. The endoloph on upper cheek teeth is nearly complete, whereas 
the endolophid of lower cheek teeth is interrupted. The protoconid and mesoconid of the 
lower molars are hook-like. The metalophid extends slightly distally to the labial side and 
then turns abruptly mesiolabially. 

Differentiate diagnoses   Gliruloides zhoui differs from the Anatolian species G. duplex 
and Gliruloides aff. G. duplex in having 1) nearly complete endoloph on M1/2, 2) hook-like 
protoconid and mesoconid of the lower molars, 3) the metalophid almost always extends 
slightly distolabially and then turns abruptly mesiolabially and 4) possibly the rare presence 
of doubled-anterotropid on the lower molars. In contrast, G. duplex and Gliruloides aff. G. 
duplex normally have incomplete endoloph on M1/2 and rarely have hook-like protoconid 
and mesoconid. In both forms, the metalophid usually extends mesiolabially and a doubled-
anterotropid is common on the lower molars.

Measurements (length × width in mm)   P4 (V 18111.1) 0.87 × 1.05; M2 (V 18110.1) 
1.05 × 1.25; M1/2 (V 18112) 1.03 × 1.09; M3 (V 18110.2) 0.92 × 1.05; M3 (V 18113) 0.77 × 
0.98; p4 (V 18111.2) 0.86 × 0.68; p4 (V 18111.3) 0.84 × 0.67; m1 (V 18110.3) 1.17 × 1.05; 
m1 (V 18111.4) 1.16 × 1.09; m1 (V 18110.4) 1.13 × 1.06; m3 (V 18110.5) 1.11 × 1.00 (Except 
P4 is larger and m3 is slightly longer than in G. duplex, the other teeth are approximate to 
those of G. duplex in size.

Description   The occlusal surface of all cheek teeth is concave. All the upper cheek 
teeth have usually nine transverse ridges, including the six main ridges (anteroloph, protoloph, 
metaloph, posteroloph, precentroloph and postcentroloph) and three extra ones (anterotrope, 
prototrope and posterotrope). Both the anterotrope and posterotrope extend almost the full 
length of the valleys where they locate. The labial ends of the main ridges are free or lightly 
connected. The lingual wall of the endoloph on upper cheek teeth is well decorated. All upper 
cheek teeth have three roots (one major lingual and two minor labial ones).

P4   The left P4 (V 18111.1; Fig. 2A) is suboval-shaped in occlusal view. Its occlusal 
surface is strongly concave. The anteroloph has its labial end separated from the protoloph and 
the lingual end touched the protoloph but not the endoloph. The lingual end of the posteroloph 
is weakly in contact with the endoloph and labially connects to the metaloph. The protoloph is 
labially free and lingually connects to the endoloph; it is interrupted midway by the U-shaped 
anterotrope-prototrope connection. The anterotrope extends to the labial border and stays free, 
whereas the prototrope is half long the anterotrope. The precentroloph ends free labially, but 
lingually it bifurcates to join the protoloph and metaloph, respectively. The postcentroloph 
is short and situated in the middle of the valley, with both ends being free. The metaloph is 
convex distally and interrupted near its lingual end. The posterotrope is long, filling nearly the 
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whole length of the corresponding valley. The trigon is V-shaped.
M1/2   Two M2 and one M1/2 are in the collection. The identification of specimen V 

18112 (Fig. 2B) as M1 or M2 cannot be certain so that we denote it as M1/2 (but is probably 
M1 because of its V-shaped trigon). The holotype M2 (V 18110.1) is moderately worn 
and almost identical to the specimen V 11812.1 reported by Wu et al. (2000: pl. 1, fig. 1). 
The occlusal surface is wider than long. The paracone and metacone are prominent. The 
anteroloph is labially weakly connects to the paracone with a shallow furrow in between 
and lingually joins the endoloph. The paracone connects the labial end of the precentroloph 
loosely. The metacone is separated anteriorly from the postcentroloph and posteriorly from 

Fig. 2   Gliruloides zhoui gen. et sp. nov.
A. P4 sin. IVPP V 18111.1; B. M1/2 sin. V 18112; C. M2 sin. V 18110.1, holotype; D. M3 sin. V 18110.2, 
paratype; E. M3 dex V 18113; F. p4 dex, V 18111.2; G. p4 dex, V 18111.3; H. m1 dex, V 18110.3, paratype;  

I. m1 dex, V 18111.4; J. m1 sin., V 18110.4, paratype; K. m3 dex., V 18110.5, paratype
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the posteroloph by a narrow and very shallow furrow, respectively. The precentroloph is long, 
extending to the point near the endoloph. The trigon is narrowly U-shaped and contains the 
long prototrope, precentroloph and postcentroloph. The lingual wall of the endoloph is well 
decorated. Specimen V 18112, a left M1/2 is slightly worn and closely similar to the holotype, 
but differs from the latter in being wider anteriorly than posteriorly, the V-shaped trigon, 
precentroloph being labially far separated from the paracone and curving backwards to the 
metacone, the anteroloph being labially free from the paracone, and loosely contacting with 
the protocone lingually to form a nearly complete endoloph. The anterotrope and posterotrope 
on all three specimens extend the whole length of the corresponding occupied valley.

M3   There are three M3 specimens (V 11812.2, V 18110.2 and V 18113), which are 
characterized by a trapezoid-shape, being much wider anteriorly than posteriorly. M3 has 
usually the same number of ridges as M1/2 but the precentroloph is much shorter than the 
postcentroloph. Specimen V 18110.2 is well worn. The labial side of the paracone was slightly 
damaged but it seems in connection with the anteroloph and protoloph. The precentroloph is 
much shorter than the postcentroloph and extends labially to the labial margin of the tooth and 
has no contact with both the paracone and metacone. The postcentroloph extends lingually 
and almost reaches the endoloph; its labial end is weakly connected with the metacone. The 
prototrope is absent, instead is a metatrope present inside the trigon. The metatrope is short, 
only a half width of the valley, and locates labially. Both metaloph and posteroloph are 
interrupted by a narrow gap at the midway. It seems that the endoloph is separated from the 
lingual end of the anteroloph before the tooth was worn. The specimen V 11812.2 (Wu et al., 
2000: pl. 1, fig. 2) is highly similar to V 18110.2. There is, in addition to the anterotrope, an 
extra ridge between the anterotrope and protoloph. Both prototrope and metatrope are present. 
The specimen V 18113 (Fig. 2E) from XJ 20004 is similar to specimen V 11812.2, but its 
ridges are more slender and the anterotrope is weaker and shorter. We tentatively assign this 
tooth to this species. 

The p4   Both p4 are round trapezoid in shape, wider posteriorly than anteriorly (Fig. 
2F, G). The anterolophid is convex mesially and connected distally to the metalophid to 
form a closed loop. The centrolophid is thin and long, connected lingually to the metaconid 
weakly, and extends to the labial border. The labial end of the mesolophid turns abruptly 
mesially along the labial border on one specimen (V 18111.2) but becomes well-swollen 
labially on the other (V 18111.3); the mesolophid connects lingually to the posterolophid at 
the entoconid, and labially connected to or separated from the posterolophid. The anterotropid 
and posterotropid are well developed, and the mesotropid is short or long. The metatropid is 
absent in both teeth so that p4 is eight-ridged. 

The m1   Four specimens are in the collection, including the one described by Wu et 
al. (2000: pl. 1, fig. 3). They are quite monotonous morphologically and generally trapezoid-
shaped with the anterior end being slightly narrower than the posterior end. The m1 usually 
has nine transverse ridges, including five main ridges (anterolophid, metalophid, centrolophid, 
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mesolophid and posterolophid) and four extra ridges (anterotropid, metatropid, mesotropid 
and posterotropid). All four extra ridges are well developed, of which the anterotropid and 
posterotropid extend nearly the entire length of the located valleys. However, specimen V 
11812.3, described by Wu et al. in 2000, remains an exception because it has an additional 
secondary extra ridge between the anterotropid and metalophid. For all specimens of m1, the 
anterolophid is slightly concave mesially, labial end slightly curved distally and free-ended; 
its lingual end slightly curved distally too, and gradually merges into the metaconid lingually. 
The metalophid is lingually connected to the metaconid and extends slightly distolabially, with 
its labial end turning abruptly mesially to form a hook-like protoconid that is not connected 
to the anterolophid. The centrolophid is long and extends labially near the mesoconid but 
does not reach to the labial border of the tooth. Lingually the centrolophid is either separated 
from or connected with the metaconid. The mesolophid is slightly convex distally and extends 
mesiolabially where, like the metalophid, it turns abruptly mesially and forms a hook-like 
mesoconid that is separated from the protoconid mesially and from the hypoconid distally. 
The posterolophid joins the mesolophid lingually at the entoconid. An endolophid is absent. 

The m3   This tooth is mesially much wider than distally. The anterolophid is slightly 
convex mesially. Except for the four extra ridges seen in m1, there are two more secondary 
extra ridges: one mesial and the other distal to the posterotropid, respectively. Furthermore, 
a very small and weak enamel bulge but not ridge is present between the anterolophid and 
anterotropid. 

All lower cheek teeth have two roots, but the mesial root of m1 (V 11812.3) shows a 
trend of bifurcation at the end.

Several teeth display distinctive striations of abrasion in mesiolingual-distolabial 
direction on the occlusal surface (Fig. 3), which we record here. We think this information 
should be useful for further study of this animal in masticatory movement, dietary, and 
perhaps taxonomy.

Comparisons and discussions   As mentioned above, the Junggar glirid, represented by 
three specimens at the early time, was first assigned to Glirulus (Wu et al., 2000) because it 
is similar to Glirulus in having usually nine ridges on both upper and lower cheek teeth, with 

Fig. 3   Occlusal view of the lower and upper cheek teeth of Gliruloides zhoui
Arrows indicate the direction of striations caused by wear on the concave crown surface



43Wu et al. - Restudy of the Late Oligocene dormice from northern Junggar Basin

well-developed anterotrope and posterotrope in upper cheek teeth and the anterotropid and 
posterotropid in lower cheek teeth. However, additional specimens collected subsequently 
made us to reconsider the taxonomic assignment of the Junggar glirid. We have listed above 
several features that differ the Junggar form from Glirulus in the differentiate diagnoses. At 
the same time, we noted that the Junggar form is quite similar to the Turkish Lower Miocene 
dormouse, Vasseuromys duplex, in both upper and lower molars. Thus, we considered that 
the Junggar glirid should not be assigned to Glirulus and have referred it to Vasseuromys 
in several of our papers (Meng et al., 2001, 2006; Ye et al., 2001a, b; 2003a, b) without 
explaining the reason until this study. 

Vasseuromys was established by Baudelot and de Bonis (1966) based on the type species 
V. rugosus from the Lower Miocene of Laugnac, France. The only material of this species 
was a mandible with p4-m2. The original generic diagnosis states (translated from French by 
Daams and de Bruijn, 1995:50): “Medium-sized Gliridae. Cheek teeth with concave occlusal 
surface. Lower molars characterized by a centrolophid reaching the labial border and by 
a longitudinal prolongation of the labial cusps that form a nearly continuous ectolophid”. 
Based on additional specimens of upper cheek teeth from the type locality de Bonis (1973:54) 
emended the diagnosis of the genus as: “Vasseuromys characterized by multiplicity of the 
extra ridges and by the upper molars with a continuous endoloph (translated from French)”. 
The upper cheek teeth referred in the work of de Bonis (1973) consisted of one P4, one M1/2, 
and two M3. While working on the dormice from Austria and Spain, Daxner-Höck and de 
Bruijn (1981) and Alvarez Sierra et al. (1990) have independently visited the collections 
of Vasseuromys rugosus housed at the University of Utrecht; all the specimens are from 
the type locality. The two research teams noticed that there were several upper molars of V. 
rugosus with incomplete endoloph. Alvarez Sierra et al. (1990) wrote: “Although de Bonis 
(1973) characterizes this species as having a continuous endoloph (on the basis of one worn 
specimen), several M1,2 without endoloph are present in the collections of the University of 
Utrecht. The specimens from the Utrecht collections have a long anteroloph whose lingual 
end descends toward the base of the protocone.” Daxner-Höck and de Bruijn (1981) further 
provided figures of the upper and lower molars of V. rugosus, which show the V-shaped or 
narrow U-shaped trigon and incomplete endoloph in the upper molars (Daxner-Höck and de 
Bruijn, 1981: fig. 1-h,r,s,t,u; fig. 2-m,n,o,p) (see Fig. 4B).

Up to now ten species have been included in this genus (ref. Daams and de Bruijn, 1995; 
Ruiz-Sánchez et al., 2012a, b; 2014): 

Vasseuromys rugosus Baudelot & de Bonis, 1966; type locality and type level: Laugnac 
of France, MN2B, Early Miocene.

V. priscus de Bonis, 1973; type locality and type level: Moissac 1 of France, MN1, Early 
Miocene.

V. pannonicus (Kretzoi, 1978); type locality and type level: Budapest, Freshwater 
Limestone of the Széchenyi hill; MN10?, Late Miocene (Synonym: V. thenii Daxner-Höck & 



44 Vertebrata PalAsiatica, Vol. 54, No. 1

de Bruijn, 1981).
V. autolensis (Cuenca, 1985); type locality and type level: Autol, La Rioja, Spain; MN1, 

Early Miocene.
V. bacchius (Martínez-Salanova, 1987); type locality and type level: Fuenmayor 2, Autol 

1, La Rioja, Spain; MN2B, Early Miocene.
V. elegans Wu, 1993; type locality and type level: Stubersheim 3, Germany, MN3, Early 

Miocene.

Fig. 4   The comparison of the upper and lower cheek teeth of Gliruloides zhoui, Vasseuromys rugosus, Glis 
guerbuezi, and Glirulus japonicus

A. Gliruloides zhoui gen. et sp. nov. from northern Junggar Basin, Late Oligocene (M2 and m2); B. 
Vasseuromys rugosus Baudelot & de Bonis, 1966 from the type locality Laugnac of France, MN2B, 
Early Miocene (after Daxner-Höck and de Bruijn, 1981) (P4-M3 and p4-m3); C. Glis guerbuezi Ünay-
Bayraktar, 1989 from Thrace of Turkey (modified from Ünay-Bayraktar, 1989) (M2 and m2); D. Glirulus 
japonicus (Schinz, 1845) from the upper part of Horizon M of Kannondo Cave Site of Japan (modified from 

Kawamura, 1989) (M1 and m2)
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V. duplex Ünay, 1994; type locality and type level: Harami 1, Turkey; MN2, Early 
Miocene.

V. cristinae Ruiz-Sánchez et al., 2012; type locality and type level: Pico del Fraile 2, 
Ebro Basin, Spain; MN4/5, Miocene.

V. rambliensis Ruiz-Sánchez et al., 2012; type locality and type level: Pico del Fraile 1, 
Ebro Basin, Spain; Upper Ramblian, MN3, zone A, Early Miocene

V. bergasensis Ruiz-Sánchez et al., 2014; type locality and type level: Bergasa, Ebro 
Basin, Spain; MP30, Late Oligocene (ref. Lacomba, 1988).

Apart from the above listed species, Nievella mayri Daams, 1976 from the Early 
Miocene of Cetina de Aragón, the early Late Miocene Ramys multicresatus (de Bruijn, 1966) 
and Myolidus may belong to Vasseuromys, as so suggested by Agusti et al. (2011).

The taxonomy, phylogeny and biostratigraphy of the known species of Vasseuromys 
are beyond the scope of this study. Our focus is on whether the Junggar form belongs to 
Vasseuromys, a potential assignment we have indicated in our previous studies (Meng et al., 
2001, 2006; Ye et al., 2001a, b; 2003a, b).

 After intensive survey of the literatures about Vasseuromys, we realized that, in general, 
all European species have features in common with the type species V. rugosus and differ from 
those of the Turkish V. duplex and Vasseuromys aff. V. duplex. We recognize the fundamental 
difference between them as representing two dental patterns of Vasseuromys cheek teeth, 
primarily reflected in the upper cheek teeth, which are differentiated below:  

In European species of Vasseuromys, the anterotrope and posterotrope outside the 
trigon are usually absent; if present, they are short and weak; the ridges are rugose and 
asymmetrically arranged.

In V. duplex and Vasseuromys aff. V. duplex from Anatolia of Turkey, the anterotrope and 
posterotrope outside the trigon are always present and long; they extend almost the full length 
of the corresponding valleys they are in; the ridges are regular and symmetrically arranged.

In fact, Ünay (1994:470) already noted that “The striking features of Turkish 
Vasseuromys are the ever present long extra ridges in the anterior and posterior valleys outside 
the trigon on the M1/2… different from all European species.” We found that the pattern 
of the anterotrope and posterotrope is present not only on M1/2 but also on P4 and M3 of 
Turkish Vasseuromys (Ünay, 1994). Because of the distinct morphological differences between 
the Turkish and European Vasseuromys species, we think that V. duplex should be inevitably 
assigned to a different genus. The Junggar and Turkish forms are also different from Glirulus, 
as we discussed above.

In addition to the tooth crown structures, we have compared the root number of various 
species of Glirulus (Paraglirulus included), Gliruloides and Vasseuromys (Table 1). All upper 
cheek teeth of the three genera are triple-rooted except that Glirulus (Paraglirulus) werenfelsi 
has a double-rooted P4. However, the available data show that the lower cheek teeth of all 
Glirulus species are double-rooted except that p4 of Glirulus (P.) agelaki from Aliveri is 
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single-rooted and Glirulus japonicus has double-rooted p4 and triple-rooted lower molars. 
Gliruloides has also double-rooted lower cheek teeth except that the m3 of Gliruloides aff. 
G. duplex is occasionally triple-rooted. Species of Vasseuromys, where the root condition is 
known, however, have a single-rooted p4 and double or triple-rooted lower molars. Table 1 
shows that the Junggar form is similar to G. duplex not only in their tooth crown structures 
but also in the root number. However, it should be noted that only the m3 root number (two 
or three roots) of Gliruloides aff. G. duplex was provided by Ünay (1994), whereas the root 
number of m1/2 was not provided. With the survey of the root number distributions among 
relevant species, we consider the root condition to be of taxonomic information for species of 
the three genera in question, although more data are needed to verify this consideration. 

In short, given that the Junggar and Turkish forms share some distinctive dental features 
but differ from the Vasseuromys and Glirulus in various features, we think they should be 

Table 1   Comparisons of cheek teeth root number of Glirulus, Gliruloides and Vasseuromys

Genus and species
Root number

p4 m1-m3 P4 M1-M3

Glirulus japonicus1) 2 3 3 3

G. (P.) schultzi2) − 2 − 3

G. lissiensis2) 2 2 3 3

G. (P.) werenfelsi2) 2 2 2 3

G. diremptus3) 2 2 (m1, m2) 3 3

G. conjunctus3) 2 2 (m1, m2) 3 3

G. minor4) − 2 (m1) − −

G. ekremi5) 2 2 3 3

G. (P.) agelakisi6) 1 − 3 −

Gliruloides zhoui 2 2 3 3

Gliruloides duplex5) 2 2 3 3

Gliruloides aff. G. duplex 5) − 2 or 3 (m3) − −

Vasseuromys rugosus7) 1 − − −

V. priscus7) − − − −

V. pannonicus2) 1 3 3 3

V. autolensis8) − − − −

V. cristinae9) − − − −

V. bacchius10) − − − −

V. elegans4) 1 2 3 3

V. rambliensis11) − − − −

V. bergasensis12) No relavent data are provided

    1) Kawamura, 1989; 2) Daxner-Höck and Höck, 2009; 3) Mayr, 1979; 4) Wu, 1993; 5) Ünay, 1994; 6) Meulen and de 
Bruijn, 1982; 7) de Bonis, 1973; 8) Cuenca, 1985; 9) Ruiz-Sánchez et al., 2012a; 10) Martinez-Salanova, 1987; 11) Ruiz-
Sánchez et al., 2012b; 12) Ruiz-Sánchez et al., 2014.



47Wu et al. - Restudy of the Late Oligocene dormice from northern Junggar Basin

placed in the same genus; thus we establish the new genus Gliruloides to include the Junggar 
and Turkish forms. 

Gliruloides currently includes three species: G. zhoui, G. duplex and Gliruloides aff. G. 
duplex and tentatively assigned to the subfamily Dryomyinae because of several diagnostic 
features, such as the concaved surface, basically symmetrical upper molar, and some teeth 
with nearly complete endoloph. 

The Origin of Gliruloides   The Early Oligocene (ca. MP25) Glis guerbuezi from 
Thrace of Turkey (Ünay-Bayraktar, 1989) is, to our knowledge, the earliest known dormouse 
that displays considerable resemblance to Gliruloides in dental pattern. G. guerbuezi has at 
most nine transverse ridges in either upper or lower molars (see Fig. 4C). On certain M1/2s of 
G. guerbuezi, besides four main ridges, there are precentroloph, postcentroloph and prototrope 
inside the trigon, and anterotrope and posterotrope outside the trigon. In addition to four main 
ridges and centrolophid, the anterotropid and posterotropid are developed in m1 and m2, with 
incipient metatropid and mesotropid present in m2. M1/2 of G. guerbuezi also has V-shaped 
or narrow U-shaped trigon and an incomplete endoloph, and the anterolophid is labially 
isolated in lower molars. It is probable that Gliruloides was derived from a Glis guerbuezi-
like ancestor, although we are not able to illustrate their detailed evolutionary process because 
of the limited knowledge available to us. Together with Gliruloides duplex and Gliruloides 
aff. G. duplex, Ünay (1994) also described two species of Glirulus: G. ekremi of MN3 (from 
Keseköy) and Glirulus aff. G. ekremi of MN2 (from Harami 1, associated with V. duplex)) 
from Anatolia. We have noticed that the Turkish G. ekremi has an incomplete endoloph in 
27.50% of M1/2 specimens and a precentroloph connected to the endoloph in only 19.2% of 
M1/2s, and the lower molars of G. ekremi are morphologically very similar to those of the 
Turkish “Vasseuromys”. Thus, identification of those teeth is not always unquestionable. It is 
also reasonable to infer that Glirulus may also be derived from the same Glis guerbuezi-like 
ancestor so that Gliruloides and Glirulus share a most recent common ancestor but evolved 
in different directions as two lineages. The fact that the root number of the most Glirulus 
species is same as that of Gliruloides, as shown in Table 1, could be another evidence for their 
common origin. 

Ecology   According to Walker (1975: volume 2:979) the living Glirulus japonicus 
inhabits mountain forests from about 400 to 1800 meters in elevation, with the highest 
recorded elevation being 2900 meters. This animal’s diet includes fruits, seeds, insects and 
bird’s eggs. All fossil specimens of Gliruloides duplex, Gliruloides aff. G. duplex and two 
species of Glirulus Ünay (1994) described were from Lower Miocene lignite containing 
sections (de Bruijn and Saraç, 1991) of Anatolia (from localities Keseköy, Harami 1-3 and 
Kilçak 0, 0", 3A, 3B). The morphological similarity of teeth in Gliruloides and Glirulus 
from Turkey could be attributed to a similar ecological environment (ecotope) and diet. The 
presence of lignite in the sections probably indicates wet biotopes (de Bruijn and Saraç, 
1991; Ünay, 1994). Gliruloides zhoui is a member of the Late Oligocene Tieersihabahe-I 
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zone fauna, collected from the same localities (XJ 20004 and XJ 98024) as the giant rhino 
Paraceratherium sui (Ye et al., 2003a) but was discovered from the level immediately above 
the level where rhinoceros located. Three rhino localities were found in Ulungur River area, 
which arrange in a west-east extending line with the largest distance of ca. 57 kilometers. 
Paraceratherium sui was discovered from the fluvial sediments at the base of Tieersihabahe 
Formation. Ye et al. (2012:1530) inferred that the presence of this giant rhino, at the time 
of ca. 25 Ma, is an implication of a temperature rise in the course of global cooling and 
aridification that begins from the Early Oligocene, which is coincided with the time of “Late 
Oligocene warming” (Zachos et al., 2001: fig. 2). Gliruloides zhoui might still lived in a 
relatively wet and warm transitional time somewhat later than Paraceratherium sui. We have 
mentioned above that Gliruloides could be derived from the Glis guerbuezi-like form. The 
latter came from the Turkish late Early Oligocene localities situated in the Lignite-Sandstone 
Formation (Ünay-Bayraktar, 1989:10). The sediments could also indicate that wet and forest 
environment existed during that period in this regional area.
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新疆准噶尔盆地北缘晚渐新世睡鼠再研究

吴文裕1   孟  津1,2   叶  捷1   倪喜军1   毕顺东1,3

(1 中国科学院古脊椎动物与古人类研究所，中国科学院脊椎动物演化与人类起源重点实验室 北京 100044)

(2 美国自然历史博物馆古生物学部 纽约 10024)

(3 美国宾夕法尼亚州印第安纳大学生物系 印第安纳 PA 15705)

摘要：周氏似日本睡鼠Gliruloides zhoui是发现于新疆准噶尔盆地北缘晚渐新世铁尔斯哈巴

合哺乳动物组合I带的一个化石新属种。新属似日本睡鼠Gliruloides的属征为：中等大小；

颊齿咀嚼面凹；上、下颊齿通常具9条主要横脊，有时具次级附脊；上颊齿的前边附脊和

后边附脊以及下颊齿的下前边附脊和下后边附脊都很发育，几乎占据了其所在齿谷的整

个长度。上颊齿的横脊唇端趋于游离。M1和M2具V形或窄U形三角座，内脊不完整或近



49Wu et al. - Restudy of the Late Oligocene dormice from northern Junggar Basin

于完整，前中央脊不与内脊相连。下颊齿的下内脊通常不连续；下臼齿的下前边脊在唇

端稍向后弯，但不与原尖相连。p4, m1-m3, P4, M1-M3的齿根数分别为2, 2, 3, 3。新属与

Glirulus在形态上相似，但Glirulus的上颊齿的三角座均为宽U型，具有完整的内脊，前中

央脊通常与内脊相交，横脊唇端通常不游离。新属与Vasseuromys属的最主要形态差异在

于上颊齿具有很发育的前边附脊和后边附脊，而后者上颊齿的前边附脊和后边附脊通常

缺失或很不发育。归入该属的种还有土耳其早中新世的Vasseuromys duplex和Vasseuromys 

aff. V. duplex。土耳其Thrace早渐新世的Glis guerbuezi很可能是Gliruloides和Glirulus的共同

祖先类型。Gliruloides可能生活于温湿的生态环境。

关键词：准噶尔盆地北缘，晚渐新世，铁尔斯哈巴合哺乳动物组合I带，睡鼠

中图法分类号：Q915.873        文献标识码：A        文章编号：1000−3118(2016)01−0036−15
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