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NOTE ON THE CRICETIDS FROM THE PLIOCENE GAOTEGE
LOCALITY, NEI MONGOL
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(Key Laboratory of Evolutionary Systematics of Vertebrates, Institute of Vertebrate Paleontology and
Paleoanthropology, Chinese Academy of Sciences Beijing 100044 ligiang@ ivpp. ac. cn)

Abstract Representing the youngest in the sequence of Neogene mammalian faunas in central Nei
Mongol, the Gaotege fauna contains some derived taxa hitherto not known in the area. A total of 227
specimens of cricetids collected from three different levels of the Gaotege section are described and re-
ferred to 2 genera and 3 species, 1. e. Sinocricetus major sp. nov., S. progressus Qiu & Storch, 2000
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and Nannocricetus mongolicus Schaub, 1934. S. major sp. nov. is characterized by its large size, high
crown with well-developed ( pseudo) mesolophids on lower molars, and by having an anterolingually di-
rected pseudomesolophid often connected to the posterior wall of the m2 metaconid. According to pale-
omagnetic correlation, S. progressus and N. mongolicus occur in the interval 4.2 ~3.9 Ma in the
Gaotege section, whereas S. major sp. nov. occurs around 4.2 Ma. Thus far, Sinocricetus and Nan-
nocricetus have been mainly found in the lower Upper Miocene to Upper Pliocene strata of northern Chi-
na; they may therefore represent two endemic Neogene cricetini genera in China. In dental morpholo-
gy, Sinocricetus exhibits the evolutionary trends of increasing frequencies of protoloph I development
and connecting between mesoloph and anterior wall of metacone on M1-2, labially seated anterolophu-
lid on ml, and connecting between pseudomesolophid and posterior wall of metaconid on m2. In Nan-
nocricetus , several inconspicuous dental morphological changes were observed, which include the in-
creasing of root number from 3 to 4 on M1-2, reducing of the metaloph Il on M1-2 and the lingual an-
teroloph(id) on M2-3 and m2-3, narrowing and splitting of the anteroconid on ml, and increasing
frequency of mesolophid on m3.

Key words Gaotege, Nei Mongol; Pliocene; cricetids

The tribe Cricetini was once very prosperous during the Middle to Late Miocene with high
diversity and widespread geographical distribution in Eurasia. However, it gradually declined
since the end of Miocene. Hitherto, more than one hundred species of Cricetini have been de-
scribed. Most of them retain relatively brachydont and bunodont molars, and are morphological-
ly closely related to recent cricetids such as Cricetus or Cricetulus (Kélin, 1999). In these bun-
odont cricetids, three genera e. g. Sinocricetus, Nannocricetus and Kowalskia are commonly
found in Neogene strata of China. They often co-occur at Neogene localities of northern China,
such as Shala, Baogeda Ula, Ertemte, and Bilike of central Nei Mongol area, Lantian in
Shaanxi, Lingtai in Gansu, and Nihewan in Hebei; stratigraphically they range from early Late
Miocene to Late Pliocene (Qiu et al., 2006 ; Zheng and Zhang, 2001 ; Li et al., 2008 ; Zhang
et al., 2008). Due to their rapid diversification, they are important markers for biostratigraphi-
cal correlation. Of the three genera, Sinocricetus and Nannocricetus are also found in Gaotege,
which is the youngest in the sequence of Neogene mammalian faunas in central Nei Mongol (Li
et al., 2003). Two hundred and twenty-seven specimens of cricetids from Gaotege are referred
to 3 species, including a new species Sinocricetus major, and S. progressus Qiu & Storch, 2000
and Nannocricetus mongolicus Schaub, 1934.

The Pliocene Gaotege fossil locality is a small isolated hill situated ~5 km north of the
Gaogesitai River, ~ 70 km southeast of Abaga Qi and southwest of Xilinhot city (Li et al.,
2003). The locality was first discovered by French paleontologists Pierre Teilhard de Chardin
and Emile Licent during their excursion in North China in 1924 (Teilhard de Chardin, 1924,
1926a, b). Teilhard de Chardin ( 1926b) briefly described the Pliocene “ Gouochtock ”
( =Gaotege in Li et al., 2003) fauna including 16 and 4 species of large and small mammals,
respectively. After a long hiatus in scientific exploration in the area, the Gaotege locality was
successfully relocated by Dr. Wang Xiaoming from the Natural History Museum of Los Angeles
County (NHMLAC) and his Chinese colleagues in 2000. From then on, the excavations and
screen-washings were undertaken by them in Gaotege nearly every year until 2007. Materials
collected in 2000 and 2002 were preliminarily reported by Li et al. in 2003. Thirty taxa were
added to the fauna, in which the rodents known increased to 24 species and dominated the ver-
tebrate fauna. The order Rodentia from Gaotege was chosen as the subject of the Ph. D. disser-
tation of the author and reexamined to be an assemblage that contained 24 genera and 30 species
(Li, 2006).

On the basis of description by Teilhard de Chardin (1926a), the total ~ 70 m depth
Gaotege section was divided into 8 layers (Li et al., 2003 ) ; for detailed description of the stra-
tigraphic horizons of Gaotege see Li et al. (2003). The cricetids described in this paper were
collected from layer 4 (DB02-1, 2, 3, 4) and the bottom (DB03-1) and top ( DB03-2) of
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layer 5 in field seasons of 2000, 2002, 2003 and 2007.

Family Cricetidae Fisher de Waldheim, 1817
Subfamily Cricetinae Fisher de Waldheim, 1817
Tribe Cricetini Simpson, 1945
Sinocricetus Schaub, 1930

Type species Sinocricetus zdanskyi Schaub, 1930.

Referred species Sinocricetus progressus Qiu & Storch, 2000; Sinocricetus major sp. nov.

Chronologic and geographic distribution Early Late Miocene to latest Pliocene, north-
ern China.

Sinocricetus major sp. nov.
(Fig. 1)

2003 Cricetidae gen. et sp. indet., Li et al., p. 108, table 1

Holotype Left m2 (V 17022).

Type locality DB02-2, Gaotege, Nei Mongol Autonomous Region, China.

Age Early Yushean.

Paratypes DB02-2, 5 isolated teeth (1 M1, 1 M2, 1 ml, and 2 m3), V 17023.1-5.

Referred materials DB02 -1, 1 right M3, V 17024. 1 and 1 broken right m2, V
17024.2; DB0O3-1, 1 broken right M2 (V 17025.1) and 1 right ml (V 17025.2).

Etymology Specific designation “major” refers to its large size.

Diagnosis Large size and high crowned teeth, mesolophid or pseudomesolophid well
developed on lower molars, mesolophid on m1 anterolingually directed, pseudomesolophid ( or
posterior arm of protoconid) on m2 anterolingually connected to the posterior wall of metac-
onid.

Measurements See Table 1.

Table 1 Tooth Measurements of Sinocricetus major sp. nov. (mm)
Sites Inventory No. Molars Length Width
DB02-1 V 17024. 1 M3 1.85 1.70
V 17024.2 m2 2.16 1.75
DB02-2 V 17023. 1 Ml 2.75 2.10
V 17023.3 ml 2.80 1.60
V 17022 m2 2.10 1.75
V 17023.4 m3 2.30 1.77
V 17023.5 m3 2.20 1.60
DB03-1 V 17025. 1 M2 2.05 1.80
V 17025.2 ml 2.60 1.55

Description M1 : the anterocone is wide and distinctly posteriorly and nearly symmetri-
cally bilobate. Anterolophule is doubled, of which the lingual branch is stronger than the labial
one. The protoloph is also doubled; and the protoloph 1I is stronger than the protoloph 1. The
mesoloph is strong, and fuses into anterior wall of metacone in half-way to the edge of tooth. No
metaloph I is present. A small but distinct pit is present behind the metacone (Fig.1). The
tooth has four roots.

M2 . the lingual anteroloph is well developed. The protoloph is doubled; the protoloph I is
as strong as protoloph II. The postero-labially directed mesoloph is connected to the anterior
wall of the metacone through a short longitudinal ridge halfway along its length. Metaloph I is
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1 mm

Fig. 1 Occlusal view of the molars of Sinocricetus major sp. nov.
A. left M1, V 17023.1; B. broken left M2, V 17023.2; C. broken right M2, V 17025.1; D. right M3, V
17024.1; E. left m1, V 17023.3; F. right ml, V 17025.2; G. left m2, V 17022, holotype; H. broken
right m2, V 17024.2; 1. left m3, V 17023.4; J. right m3, V 17023.5

absent. A large and distinct pit can be observed behind the posterior wall of metacone on V

17023.2 (Fig. 1).
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M3 : the crown of V 17024.1 is highly worn. Its occlusal pattern is similar to that of M2
but the posterior portion is more pinched. The labial anteroloph is very strong. No mesoloph is
present.

ml ; the tooth is long and narrow. The anteroconid is wide. On the young individual V
17025. 2, it is bifid both slightly anteriorly and deep posteriorly, while on the old individual V
17023. 3, it is worn into a loph extending to the labial edge of crown. The anterolophulid is dis-
tinctly doubled and directed to the lingual and labial lobes of anteroconid on V 17023. 3 re-
spectively, whereas it is single and connected to the middle base of the anteroconid on V
17025.2 (Fig. 1 ). The metalophid is anterolabially connected to the anterior arm of proto-
conid. The mesolophid is strong and half-length to the edge of tooth on V 17025.2, whereas the
same loph is slim, long and reaches the edge of tooth on V 17023.3. On V 17025.2, it is an-
terolingually directed towards, but free from, the posterior wall of the metaconid. The hypolo-
phid is anterolabially joined to the posterior arm of protoconid. The posterosinusid is open. The
tooth is two-rooted.

m2 ; the outline is nearly rectangular. The labial anterolophid is very strong, but the lin-
gual one rather weak. The metalophid is joined with anterior arm of protoconid at the middle of
anterolophid. Derived from the protoconid, the pseudomesolophid (or posterior arm of proto-
conid) is anterolingually curved and connected to the posterior wall of the metaconid on both
two specimens. lts length is about 1/2 and 2/3 of the way to the edge of the teeth on V 17024.2
and on V 17022, respectively. The hypolophid has an anterolabially weak connection to the
anterior arm of hypoconid.

m3; its occlusal pattern is similar to that of m2, but the posterior portion is much more
pinched. The length of m3 is longer than that of m2. The labial anterolophid is well developed,
while the lingual one is very weak. The pseudomesolophid is transversely oriented and reaches
the edge of tooth on both two m3s, and is connected to the posterior wall of the metaconid on V
17023.4. The entoconid is not reduced. The posterior part of tooth is round.

Comparison The cricetids from Gaotege can be assigned into 3 groups by size and dental
morphology, e. g. the development of mesoloph(id)s on molars and the structures of anterocone
(id) on first molars. Thus far, 10 genera of cricetini with bunodont teeth are known in the Neo-
gene and Pleistocene deposits of China, i. e. Kowalskia, Sinocricetus, Nannocricetus, Allocrice-
tus, Cricetinus, Bahomys, Chuanocricetus, Amblycricetus, Cricetulus and Cricetus. The largest-
bodied group from Gaotege is close to Bahomys in size, but differs in its distinct brachydont and
more bunodont teeth, posteriorly split anterocone(id) on the first molars, and weaker connec-
tion of main cusps on molars . It is slightly smaller than Amblycricetus in size and differs in its
brachydont teeth with simpler occlusal pattern and weakly developed mesoloph(id). It is smal-
ler than Cricetus and remarkably larger than Cricetulus and Nannocricetus in size, and can be
easily distinguished from them by its developed mesoloph(id) and posteriorly bilobed antero-
cone(id) on the first molars( Fig. 2). This large-bodied group neither can be contributed to
Kowalskia nor Chuanocricetus by its larger size, higher crown, and weaker development of me-
soloph on M1 and metaloph I on M1-2. It is larger than Cricetinus and Allocricetus, and differs
from them in having developed mesoloph(id) on molars, and having posteriorly separated an-
terocone(id). Overall, these specimens of the largest group correspond closely to the morpho-
logy of Sinocricetus Schaub, 1930 emended by Wu (1991) , i.e. the developed mesoloph(id)s,
wide and posteriorly bilobed anterocone on M1, single lobed or posteriorly split anteroconid on
ml and elongated m3. The genus Sinocricetus hitherto only includes two species, S. zdanskyi
Schaub, 1930 and S. progressus Qiu & Storch, 2000. The new taxon from Gaotege is remark-
ably larger than the two known species of Sinocricetus. In morphology, it has higher crown and
stronger cusps and lophs. The most noticeable character of this group is that the antero-lingually
directed pseudomesolophid connects to the posterior wall of the metaconids on m2. Therefore, it
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is considered to represent a new and progressive member of Sinocricetus. For its distinctly larger
size, it is named S. major sp. nov.
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Fig.2 Scatter diagram showing length (L) and width (W) of the molars of Sinocricetus
1. Sinocricetus zdanskyi (Ertemte) ; 2. Cricetulus triton (extant, 1Z); 3. S. progressus (Bilike) ;
4. Cricetus cricetus (extant, 1Z); 5. S. major sp. nov. (Gaotege); 6. S. progressus (Gaotege)

Sinocricetus progressus Qiu & Storch, 2000
(Fig.3)

Materials 25 isolated teeth; DB02-1, 10 teeth (1 M1, 1 M2, 3 M3, 2 ml, 1 m2 and
2 m3), V17026.1-10; DB02-2, 4 teeth (1 M1, 1 M2, 1 M3 and 1 m2), V 17027.1-4;
DB02-3, 5 teeth (1 broken M1, 1 broken M2, 1 M3, 2 m2), V 17028.1-5; DB02-4, 1
broken m1 and 1 broken m2, V 17029.1-2; DB03-1, 2 M2 and 1 broken M3, V 17030. 1-
3; DB03-2, 1 ml, V 17031.

Measurements See Table 2.

Table 2 Measurements of molars of Sinocricetus progressus (mm)
Length Width
Tooth Average Range Average Range Number
M1 2.06 2.00 ~2.12 1.33 1.26 ~1.40 2
M2 1.55 1.50 ~1.65 1.29 1.24 ~1.31 4
M3 1.19 1.10 ~1.35 1.14 1.04 ~1.25 5
ml 1.98 1.81~2.14 1.18 1.01 ~1.34 2
m2 1.48 1.40 ~1.55 1.15 1.10 ~1.20 4
m3 1.42 1.35~1.50 1.14 1.02~1.25 2

Description M1 ; the anterocone is wide and distinctly bilobed posteriorly. A shallow de-
pression can be observed on the anterior wall of anterocone on 2 of 3 M1s. The anterolophule is
single, strong and connected to the lingual anterocone. The spur of anterolophule is well deve-
loped and long on 2 of 3 Mls. On V 17026.1, it is connected to the posterior wall of labial an-
teroconule through a short longitudinal ridge and reaches the edge of tooth, while on V 17027.1,
it is directly connected to labial anteroconule and extends posterolabially but does not reach the
edge. The protoloph I is well developed and as strong as protoloph 11 on V 17027. 1 and another
unfigured broken M1, but which is absent on V 17026.1 (Fig.3). The mesoloph is strong but
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short and postero-labially directed. On V 17027.1, it fuses into the anterior wall of the meta-
cone. No metaloph I is present. A distinct pit formed by metaloph II and posterloph is seated
behind the metacone on 2 observable specimens. The tooth has four roots.

M2 both labial and lingual branches of the anteroloph are well developed. The protoloph
is doubled on all 4 observable teeth. The short and posterolabially directed mesoloph is connect-
ed directly or through a short ridge to the anterior wall of the metacone on all 3 observable spe-
cimens. The distinct posterosinus is present on all 3 observable specimens. This tooth is four-
rooted.

Fig.3  Occlusal view of the molars of Sinocricetus progressus
A. left M1, V 17027.1; B. right M1, V 17026.1; C. left M2, V 17027.2; D. right M2, V 17030.1; E.
left M3, V 17026.3; F. left M3, V 17028.3; G. right M3, V 17026.5; H. right m1, V 17026.7; 1. right
ml, V 17031; J. right m2, V 17028.5; K. right m2, V 17026.8; L. left m3, V 17026.9

M3 the outline of M3 is subtriangular. Its occlusal pattern is similar to that of M2, but
with much reduced posterior portion. The metacone is reduced into a tiny lobe on the posterior
edge of the tooth. The lingual anteroloph is as strong as the labial one. An extra short longitudi-
nal ridge is developed in the parasinus on V 17026. 5 and between protoloph I and II on
V 17028. 3, respectively (Fig.3). The protoloph is always doubled. The connection between
the anterior and posterior main cusps is present as an “X” pattern. This tooth is three-rooted.
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ml ; the anteroconid is gently narrowing, single-lobed (1/3) or slightly bifid posteriorly
(2/3). The anterolophulid is always single and labially seated. The mesolophid is absent (1/
2) or developed in half-length (1/2). An extra ridge is present as the connection between pos-
terolophid and posterior wall of entoconid in the posterosinusid on V 17031 (Fig. 31). This
tooth is two-rooted.

m2; the lingual anterolophid is absent (1/3) or weak but distinct (2/3). The pseudome-
solophid is present on 3 of 5 observable teeth, in which one (V 17028.5) is short and the other
two are long to the edge of teeth. The pseudomesolophid is connected to the posterior wall of
metaconid on 2 teeth (2/5).

m3; the outline is long and sub-triangular. The lingual anterolophid is very weak on both
m3s. The pseudomesolophid is well-developed and free from metaconid, and reaches the edge
of tooth on both specimens.

Comparison The moderately sized sample of hamster from Gaotege is characterized by
the presence of mesoloph(id or pseudomesolophid) of variable lengths on molars, distinct pos-
teriorly bifid anterocone and presence of spur of anterolophule on M1, and elongated m3, which
correspond to the diagnostic features of Sinocricetus. The Gaotege taxon can be easily distin-
guished from S. major sp. nov. by its distinctly smaller size and lower crown, weakly deve-
loped protoloph I on M1 and pseudomesolophid on m2. It is similar to S. zdanskyi from Ertemte
and Harr Obo (Wu, 1991) in size (Fig.2), but differs from the latter in having lower crown,
higher frequency of protoloph I and connection between mesoloph and anterior wall of metacone
on M1-2, of single anterolophulid connected to the labial anteroconulid on ml, and of connec-
tion between pseudomesolophid and posterior wall of metaconid on m1-2. The former also can
be distinguished from Sinocricetus sp. from Shengou, Qaidam Basin ( Qiu and Li, 2008) by its
larger size and wider anterocone(id) , but is identical with the S. progressus from Bilike both in
size and dental morphology. On observing the materials of “Sinocricetus zdanskyi” from Lingtai,
Gansu Province (Zheng and Zhang, 2001 ), the author noticed that part of the material from
Zones 1V and V have lower crown, more developed protoloph I, and higher frequent presence of
the connections between mesoloph and anterior wall of metacone on M1-2 and between pseudo-
mesolophid and posterior wall of metaconid on ml —2. Based on these characters, they are
rather suitably referred to S. progressus, which is also found from the Late Pliocene strata in the
Nihewan Basin (Li et al., 2008) , and would imply that this species occurred during the entire
Pliocene epoch.

Nannocricetus Shaub, 1934

Type species Nannocricetus mongolicus Schaub, 1934.
Referred species Nannocricetus primitivus Zhang et al., 2008.

Nannocricetus mongolicus Schaub, 1934
(Fig. 4)

Materials 190 specimens. DB02-1; 2 maxillary and 2 mandibular fragments and 69 iso-
lated teeth (15 M1, 16 M2, 6 M3, 9 ml, 14 m2, 9 m3), V 17032.1-73; DB02-2: 2 maxil-
lary and 1 mandibular fragments and 26 isolated teeth (4 M1, 5 M2, 2 M3, 7 ml, 3 m2, 5
m3), V 17033.1-29; DB02-3; 1 maxillary and 2 mandibular fragments and 23 isolated teeth
(4ML,4M2,4M3,3ml,7m2, 1 m3), V17034.1-26; DB02-4. 7 isolated teeth (1
M1,3M2,1ml, 1 m2,1m3), V17035.1-7; DB03-1: 2 mandibular fragments and 17
isolated teeth (3 M1, 1 M2,2 M3, 5 ml,2m2,4 m3), V17036.1-19; DB03-2: 36 isola-
ted teeth (8 M1, 5 M2, 1 M3, 8 ml, 7 m2, 7 m3), V 17037. 1-36.

Measurements See Table 3.
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Table 3 Measurements of molars of Nannocricetus mongolicus (mm)
Length Width
Tooth Average Range Average Range Number
M1 1.76 1.47 ~2.00 1.16 1.07 ~1.25 28
M2 1.32 1.14 ~1.45 1.10 0.95~1.21 32
M3 1.05 1.00 ~1.12 0.96 0.85~1.05 15
ml 1.62 1.45~1.75 1.01 0.94 ~1.15 32
m2 1.29 1.15~1.40 1.06 0.92~1.20 35
m3 1.22 1.10 ~1.35 0.94 0.82~1.21 25

Description Maxilla; the posterior edge of incisive foramen is at the same level as the
anterior wall of MI1.

Mandible ; the tip of incisor is nearly at the same level as the alveoli. The mental foramen
is seated beneath the anterior root of ml and anteriorly below the apex of the masseteric crests
(Fig.4Nc). See Table 4 for relevant measurements of mandibles.

Table 4 Mandible measurements of Nannocricetus mongolicus (mm)
Depth between alveolar line and
. Length of
Inventory No. Sites . Bottom of . . R . Bottom of
diastema . Mandibular foramina Masseteric apex .
diastema mandible
V 17032.50 DB02-1 — 1.94 2.19 1.80 —
V 17033.20 DB02-2 — 1.90 1.90 — —
V 17034. 14 DB02-3 — 1.99 2.60 — —
V 17034. 15 DB02-3 — 1.58 1.95 — —
V 17036. 13 DB03-1 2.94 1.85 1.96 1.35 3.54

M1 : the anterocone is relatively wide and distinctly bilobed anteriorly. The connection be-
tween anteroconules and protocone is present as a “Y” type. The protoloph I is often absent
(26/31), but weakly developed on 5 specimens (5/31). The protoloph II is always present.
The mesoloph is reduced and always posterolabially connected to the anterior wall of the meta-
cone. The metaloph I is absent in all specimens. The metaloph 1I is absent in most of the speci-
mens, but present as a pit behind the metacone on 4 specimens (4/22). The tooth is four-root-
ed.

M2 . the lingual anteroloph is weak (6/28) or as strong as the labial one (22/28). The
protoloph I is usually well-developed and nearly as strong as the protoloph II, but absent in 2 of
29 observable teeth. The protoloph 11 is always developed. The remnant mesoloph is usually
present and connected to the anterior wall of the metacone, but absent in one tooth V 17032.21
(Fig.4C). The metaloph I is absent in all teeth. Metaloph II is also absent in most of the
specimens, but when present is a small pit seated behind metacone (5/28). The tooth is four-
rooted.

M3 . the occlusal outline is sub-triangular. The posterior portion is highly reduced with
weakly developed hypocone and metacone. The labial anteroloph is well developed, while the
lingual one is weak (6/13) or nearly absent (7/13). The protoloph is usually doubled, but
with a broken protoloph II in 2 of 13 specimens (Fig.4F, I). The tooth is three-rooted.

ml ; the anteroconid is very narrow. In young individuals, it is normally slightly bifid ante-
riorly and deeply bifid posteriorly. The anterolophulid is absent in 1, doubled in 2 and singular
in 29 of 32 observable specimens. In the singular condition, the anterolophulid is connected to
the labial anteroconulid (19/29) or the lingual anteroconulid (9/29) or the middle base of an-
teroconid (1/29). The metalophid and hypolophid are distinctly anterolabially oblique. The
mesolophid is absent in all teeth. The posterosinuid is nearly open.
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I mm

Fig.4 Teeth and mandible of Nannocricetus mongolicus
A. left M1, V 17032.9; B. right M1, V 17032.14; C. left M2, V 17032.21; D. left M2, V 17032.22;
E. left M2, V 17032.23; F. left M3, V 17032.34; G. left M3, V 17032.35; H. left M3, V 17032.36;
I left M3, V 17032.37; J. left m1-2, V 17032.40; K. left m1, V 17037.16; L. left m1, V 17036. 10;
M. left ml, V 17036.12; O. left m2, V 17034.19; P. left m2, V 17032.52; Q. left m3, V 17033.25;
R. left m3, V 17033.26; S. left m3, V 17037.33, all in occlusal view; N. broken mandible with m1-2,

V 17036. 13, Na. occlusal view of dentition; Nb. occlusal view of mandible; Nc. labial view of mandible
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m?2 : the labial anterolophid is well developed and extended to the anterior wall of the pro-
toconid, while the lingual one is very weak (11/34) or absent (23/34). The mesolophid is
absent in all teeth. The posterolophid is well developed and curved posterolingually; a distinct
concave behind the posterior arm of the hypoconid can be observed.

m3 : the posterolingual portion of tooth is pinched with small entoconid. The labial antero-
lophid is well developed, but the lingual one is very weak (14/22) or absent (8/22). The
mesolophid is either absent (17/26) or present (9/26). In the latter condition, the mesolo-
phid is free or connected to the anterior wall of the metaconid, and in half-way length (6/9) to
the edge of tooth, or longer (3/9).

Comparison This small size group can be easily referred to Nannocricetus Schaub, 1934
by having the following characters;: lacking mesoloph (id)s on most of teeth, distinctly anterior-
ly bilobed anterocone on M1, remarkably narrow anteroconid on ml. Thus far, the genus Nan-
nocricetus includes only two species N. mongolicus Schaub, 1934 and N. primitivus Zhang et
al., 2008. The material from Gaotege is similar to those of N. primitivus from Lantian, Shaanxi
(Zhang et al., 2008) and Shengou, Qinghai (Qiu and Li, 2008) in size, but differs in having
more elongated molars, more cuspate anteroconid on ml and four-rooted M1-2. The taxon is
basically identical to N. mongolicus from Ertemte, Harr Obo ( Schaub, 1934; Wu, 1991) and
Bilike ( Qiu and Storch, 2000) , Nei Mongol, in morphology. lis size range overlaps the upper
and lower part of those of N. mongolicus from Bilike and Ertemte, respectively (Fig.5). Minor
differences between the former and the latter two are in the former having more reduced lingual
anterloph (id) on M2-3(m2-3) and the higher frequency of mesolophid presence on m3.
These differences could be interpreted as derived characters of the genus Nannocricetus.

mm W mmp W
1.35 1.15
1.30 1.10
125 1.05
1.20
1.00
1.15 .
0.95
1.10
® /
105 , 0.90 {
1.00 0.85
M - L L
1.5 1.6 1.7 1.8 19 20 21 mm 1.45 1.50 1.55 1.60 1.65 1.70 1.75 1.80 1.85 mm

Fig.5 Scatter diagram showing length and width of the molars of Nannocricetus
N. primitivus; square, Lantian; triangle, Shengou; N. mongolicus: solid line, Ertemte; broken line,
Bilike; filled circles, Gaotege

Chronology Sinocricetus progressus and Nannocricetus mongolicus were recovered from
both lower (DB02-1,2,3,4 and DB0O3-1) and upper ( DB03-2) layers of Gaotege section,
while Sinocricetus major was restricted in the lower part of the section. According to the paleo-
magnetical dating by Xu et al. (2007) and O’ Connor et al. (2008) , the lower part of Gaote-
ge (including DB02-1,2,3,4 and DB03-1) should be about 4.2 Ma in age, while the upper
part (DB03-2) is younger than 4.0 Ma and estimated at about 3.9 Ma (Fig.6).

Disscussion In the early Late Miocene, Sinocricetus first occurred as Sinocricetus sp. at
Shengou, Qaidam Basin ( Qiu and Li, 2008 ). Later in middle to late Late Miocene, it ap-
peared as cf. Sinocricetus sp. and Sinocricetus sp. at Shala and Baogeda Ula of central Nei
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Fig. 6 Distribution of the cricetids of the Gaotege paleomagnetic sections given by Xu et al. (2007)
and O’ Connor et al. (2008)

Mongol (Qiu et al., 2006). In the latest Late Miocene Ertemte and Harr Obo, it was repre-
sented by more derived S. zdanskyi ( Wu, 1991) , which was also found from the Late Mio-
cene strata of Lingtai, Gansu ( Zheng and Zhang, 2001). S. zdanskyi was replaced by S.
progressus in Early Pliocene Bilike ( Qiu and Storch, 2000). S. progressus was also found in
Early Pliocene strata of Gaotege, Nei Mongol, upper strata of Lingtai, Gansu, and Late Plio-
cene strata in Nihewan Basin, Hebei, respectively ( Zheng and Zhang, 2001; Li et al.,
2008).

Compared with S. zdanskyi from Ertemte and Harr Obo, S. progressus from Bilike and
Gaotege has some derived characters on cheek teeth, which are represented as increasing of
development of protoloph I and connection between mesoloph and anterior wall of metacone on
M1-2, increasing frequency of single and labially seated anterolophulid on m1, and increas-
ing frequency of connection between pseudomesolophid and posterior wall of metaconid on m2

(Table 5).
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Table 5 Evolutionary trends in tooth characters of some species of Sinocricetus

S. zdanskyi S. progressus
Characters T
Ertemte Harr Obo Bilike Gaotege
Ml 19% 25.93% 56.25% 33.3%
21/111 7/27 18/32 1/3
Presence of protoloph 1
82.06% 61.90% 100% 100%
M2 96/117 13/21 37/37 4/4
. 24.32% 22.22% 83.87% 100%
Connection between M1
27/111 6/27 26/31 2/2
mesoloph and anterior wall
81.20% 61.90% 94.59% 100%
of metacone M2 95/117 13/21 35/37 3/3
51.11% 81.82% 18.79% 0
Double
. 46/90 9/11 3/19
Anterolophulid on ml
) ) 41.11% 18.18% 78.95% 100%
Single, labially seated 37,90 211 15/19 3,3
Connection between pseudomesolophid and 8.91% 10.53% 47.73% 40%
posterior wall of metaconid on m2 9/101 2/19 21/44 2/5

Table 6 Evolutionary trends in tooth characters of Nannocricetus

N. primitivus N. mongolicus
Characters
Lantian Shengou Ertemte  Harr Obo Bilike Gaotege
Mi 53.33% 0 11.11% 20% 14.29% 18.18%
8/15 0/2 10790 2/10 4/28 4/22
Frequency of metaloph II
69.23% 100% 9.52% 14.29% 7.69% 17.86%
M2 9/13 2/2 8/84 177 1/13 5/28
L 18.75% 0 15.56% 12.50% 29.41% 21.43%
o 3/16 14/90 1/8 5/17 6/28
81.25% 100% 84.44% 87.50% 70.89% 78.57%
st
TRE 4316 3/3 76/90 7/8 12/17 22/28
Lingual anteroloph
11.11% 28.85%  33.33% 80% 53.85%
weak 0
3 1/9 15/52 2/6 8/10 7/13
88.89% 100% 71.15% 66.67% 20% 46.15%
St
Tone 8/9 1/1 37/52 4/6 2/10 6/13
o 33.33% 0 31.91% 25% 91.67%  67.65%
Absence of lingual 6/18 30/94 3/12 22/24 23/34
anterolophid 16.67% 9.09% 0 33.33% 36.36%
m3 2/12 - 5/55 3/9 8/22
Presence of mesolophid 16.67% 17.02% 9.09% 18.18% 34.62%
on m3 2/12 N 8/47 1/11 2/11 9/26

In early Late Miocene, Nannocricetus first occurred as N. primitivus in the Bahe Forma-
tion, Shaanxi and Shengou (upper Youshashan Formation), Qaidam Basin ( Zhang et al.,
2008 ; Qiu and Li, 2008). In late Late Miocene, this genus first appeared as Nannocricetus sp.
at Baogeda Ula in central Nei Mongol area ( Qiu et al., 2006). In the latest Late Miocene, a
derived species N. mongolicus is known at Ertemte and Harr Obo, Nei Mongol. This last spe-
cies was also found from the Late Miocene—Late Pliocene strata of Lingtai, Gansu, Early Plio-
cene strata of Gaotege, and Late Pliocene strata of Nihewan Basin, Hebei (Wu, 1991; Zheng
and Zhang, 2001 ; Li et al., 2003, 2008 ). In dental morphology, some evolutionary trends can
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be observed on Nannocricetus, i. e. the increasing number of roots from 3 to 4 on M1-2, reduc-
tion of the metaloph II on M1-2, narrowing and separation of the anteroconid on m1, reduction
of the lingual anteroloph(id) on M2-3 and m2-3, and increasing frequency of mesolophid on
m3 (Table 6).

Sinocricetus and Nannocricetus were geographically mainly restricted in northern China. In
this respect, they can be regarded as endemic genera. The two genera were usually found in
many Neogene localities in northern China and coexisted with the widely distributed Eurasian
genus Kowalskia. In the latest Miocene, Sinocricetus and Kowalskia dominated in number of
specimens among bunodont Cricetini from Ertemte. In Early Pliocene, however, the number of
specimens of Sinocricetus and Kowalskia were distinctly reduced. In Early Pliocene Gaotege fau-
na, Kowalskia was absent, and Sinocricetus was further reduced in specimen number, while
Nannocricetus began dominating the Cricetini. It seems that the primordial Cricetinae retaining
mesoloph (id) were gradually replaced by the modern Cricetulus-like cricetids without mesoloph
(id).

Conclusions 1) Two genera and three species including one new species, i. e. Sinocrice-
tus major sp. nov., S. progressus and Nannocricetus mongolicus were recovered from the Plio-
cene Gaotege locality, Nei Mongol.

2) The new species S. major is characterized by its remarkably large size and connection
between pseudomesolophid and posterior wall of metaconid on m2.

3) S. major sp. nov. was found from the lower part of Gaotege section with paleomagnetic
dating ~4.2 Ma, while S. progressus and N. mongolicus were dated 4.2— ~3.9 Ma.

4) Sinocricetus and Nannocricetus are possible endemic genera in northern China through-
out the early Late Miocene to the latest Pliocene times.

5) In dental morphology, Sinocricetus demonstrates the evolutionary trend of increasing fre-
quencies of development of protoloph I on M1 -2, labially seated anterolophulid on ml, and
connections between mesoloph and anterior wall of metacone on M1-2 and between pseudome-
solophid and posterior wall of metaconid on m2. In Nannocricetus, dental morphological chan-
ges include the increasing number of roots from 3 to 4 on M1-2, reduction of the metaloph II on
M1-2, narrowing and separating of the anteroconid on ml, reduction of lingual anteroloph (id)
on M2-3 and m2-3, and increasing frequency of development of mesolophid on m3.
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