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THE MIOCENE MAMMALS FROM DINGSHANYANCHI FORMATION
OF NORTH JUNGGAR BASIN, XINJIANG

WU Wen-Yu' MENG Jin'? YE Jie' NI Xi-Jun' BI Shun-Dong’ WEI Yong-Peng'
(1 Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044
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(2 Department of Vertebrate Paleontology, American Museum of Naitural History New York NY 10024 )
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Abstract Fossil mammals from two levels of the Dinshanyanchi Formation are described. The fauna
from basal beds of the formation consists of 22 small and 4 large mammal species belonging to 16 fami-
lies of 7 mammalian orders, inclusive of a new species Cricetodon volkeri. The basal Dinshanyanchi fua-
na is correlative to the Moergen fauna of Nei Mongol, Quantougou fauna of Gansu, assemblages from the
Chetougou and Xianshuihe formations of Xining Basin, and is middle Tunggurian in age, i. e. middle
Middle Miocene, roughly equivalent to the early period of the European land mammal age MN7+8. A
fragmentary cheek tooth of a probable Hipparion ( Plesiohipparion) houfenense is the only identifiable
specimen from the upper level of the Dingshanyanchi Fm., indicating an age of late Late Miocene or Pli-
ocene of the sediments. However, a preliminary identification of the small mammals collected from the
top level of the Dingshanyanchi Formation in the 2008 field season precludes from an age of Pliocene of
the sediments. The Dingshanyanchi Formation spans therefore a time periord from middle Middle Mio-
cene to late Late Miocene.

Key words North Junggar Basin, Miocene, Dingshanyanchi Fm., mammals

The Dingshanyanchi Formation is a set of reddish silts distributed in the area northwest
to the Dingshan Salt Lake in the southern area of the Ulungur River, northern Junggur Ba-
sin, Xinjiang ( Meng et al., 2008 ). It overlies the Halamagai Formation at its type locali-
ty. Fossil mammals were discovered from 3 sites of the formation in 2006, of which two are
within the basal beds: one (XJ 200613, 46°24.572'N; 87°28.541'E) is 2.3 m above
the base of the formation and the other ( XJ 200617, 46°24.479'N; 87°29.818'E) is
within a sandstone lens at the base. About 1.5 and 1. 25 tons of matrix were collected and
screenwashed from the two sites respectively. Mammal fossils collected from the two sites
are therefore primarily small mammals, consisting of 22 species, of which most are found in
both sites ( Table 5). Given their similar compositions and stratigraphic positions, the fossil
assemblages from the two sites are considered to be coeval and collectively called the basal
Dingshanyanchi fauna.

The third site ( XJ 200614, 46°24.757'N; 87°28.476'E) is from the upper beds of the
formation, at the level of 12.4 m below the top of the formation, where only sparse fragments of
large mammals were surface-collected, including hipparions, rhinocerotids, and proboscideans.
Many fragmentary ostrich eggshells are also present in the upper beds. We present here a brief
description of the mammals collected from these sites and a discussion on their implications for
biostratigraphy of this area. Specimens are measured in millimeter with a Wild M7A stereo-
microscope. Tooth measurements are expressed as length by width thoroughout the text unless
otherwise specified. Photographs were taken using a JSM 6100 electronic scanning microscope.
All deseribed specimens are housed in the Institute of Vertebrate Paleontology and Paleoanthro-
pology (IVPP) , Chinese Academy of Sciences, Beijing.
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1 Systematic description

1.1 The basal Dingshanyanchi fauna

Insectivora Bowdich, 1821
Family Soricidae Fischer von Waldheim, 1817

Soricidae gen. et sp. indet. (large species)
(Fig. 1A-D)

Referred specimens XJ 200613 ; right P4 and M1 (IVPP V 15591.1) from the same in-
dividual, which are yellowish but not pigmented; a fragmentary right lower incisor (V 15591.2) ;
a fragmentary right mandible with m1-m2 and a partial alveolus of m3(V 15592). XJ 200617 .
a left M1(V 15593).

Measurements See Table 1.

Description P4 is slightly worn. The paracone is high, with a steep anterior slope; the
paracone crista swings posterolabially. The parastyle is conical and low, and separated from the
paracone by a deep valley. The parastylar crest is absent. The protocone is slightly higher than
the parastyle, situated on the anterior border of the tooth, lingual to the parastyle and separated
from it by a shallow valley. A low and short ridge stretches out from the parastyle along its lin-
gual slope. The conical hypocone is low and in line with the parastyle and protocone but separa-
ted from the protocone by a deep valley. Both hypocone flange and posterior emargination are
well developed. The posterior cingulum is well developed and tapers lingually and terminates at
the mid axis of the tooth; its labial end is separated from the paracone crista by a notch.

Both Ml1s are slightly worn. The posterior arm of the paracone is slightly longer than the
anterior one, while the posterior arm of the metacone is much longer than the anterior one. The
parastyle is distinctive, and the mesostyle is unsplit. The protocone is well developed, its ante-
rior and posterior arms form a wide-opened V-shape; the posterior end of the posterior arm is
free and extends between the metacone and hypocone, separated from the latters respectively by
a lingual and a labial valley. The conic hypocone is lower and smaller than the protocone. Both
hypoconal flange and posterior emargination are distinctive. A cingulum is extended from anteri-
or or posterolingual side of the protocone to the anterolingual side of the hypocone. The posterior
cingulum is similar to that of the P4 but is much longer.

Table 1 Measurements of Soricidae gen. et sp. indet. (large species) from XJ 200613

and XJ 200617 ( measure method after Reumer, 1984 ) (mm)
Inventory No. Specimen BL LL AW PW PE
V 15591.1 P4 dex 1.81 1.07 W1.71 0.98
V 15591. 1 M1 dex 1.48 1.51 — 1.85 1.17
V 15593 M1 sin 1.51 1.42 1.71 1.90 1.17
Inventory No. Specimen L TRW TAW HM
right mandible — 1.56
V 15592 ml 1.53 0.79 0.93
m2 1.41 0.97 0.98

Abbreviations; BL. buccal length; LL. lingual length; W. width; AW. anterior width; PW. posterior width; PE. poste-
rior emargination; L. length of tooth; TRW. width of trigonid; TAW. width of talonid; HM. height of mandible (at the level
of mental foramen).

An unworn right lower incisor, probably from the same species judging from its size, is
slender, bicuspulate and buccal-lingually flattened with superior sharp ridge. The cuspules are
distinct and lie on the sharp ridge. The anterior tip of the incisor curves steeply upwards, diffe-
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ring from Oligosorex in which the same cusp has a slightly curved anterior tip. The root is bro-
ken, and the retained part of the tooth crown measured 1.56 mm in length.

The mental foramen is below the trigonid of ml, at approximately halfway of the mandible
height. The mandible is 1.56 mm in depth at the level of the mental foramen. The m1 and m2
are deeply worn. The talonid is distinctly lower than the trigonid. The oblique crest extends to
the midpoint of the posterior arm of the protoconid. The lingual cingulum is absent, whereas the
labial cingulum is present, extending anteriorly toward the paraconid and connecting posteriorly
to the posterior cingulum that reaches the middle point of the hypolophid. The entoconid and
entoconid crest are developed. The hypolophid extends lingually to the posterior side of the en-
toconid, but it is difficult to tell whether there is a gap between them because of the deep wear.

Lacking necessary information on mandible morphology and number of antemolars, a defi-
nite generic and specific determination is impossible.

Soricidae gen. et sp. indet. (small species)

Referred specimens XJ 200613 a right M1 (V 15594.1) , a right m1/2(V 15594.2) ,
and a left fragmentary mandible with worn m1(V 15594.3).

Description The M1 measures 1. 12x 1. 32. The paracone of M1 (V 15594.1) is bro-
ken, leaving only its posterior arm that extends to the anterior base of the mesostyle. The poste-
rior arm of the protocone is slightly longer than the anterior one, and is nearly parallel to the
lingual margin of the tooth, extending until the lingual base of the metacone and being separated
from the metacone by a shallow valley. The anterior arm of the metacone is shorter than the pos-
terior one, and the labial end of the posterior arm is separated from the labial end of the posteri-
or cingulum by a narrow groove. A metastyle is absent. A clear lingual cingulum is around the
protocone lingually, and extends backwards to the anterior base of the hypoconal flange. No hy-
pocone is visible but the ridge of the hypoconal flange is well developed and connects posteriorly
the posterior cingulum. The mesostyle is not bifid.

The m1/2(V 15594.2) probably belongs to the same species and is not well preserved. It
measures about 0. 94 mm in length (width not measurable) , with its anterior and basal parts of
the tooth broken. The metaconid and entoconid are preserved, with the latter being lower than
the former. The entoconid crest is absent or very low. There is a valley between the entoconid
and the hypolophid. The oblique crest extends to midway of the posterior arm of the protoconid.

The ml on a fragmentary mandible (V 15594.3) is deeply worn (black in colour) and has
nearly the same size as V 15594.2. The mental foramen of the mandible is below the trigonid of ml.

Talpidae gen. et sp. indet.
(Fig. 1E)

Referred specimen XJ 200613 : a right m1(V 15595.1) and a fragmentary left humerus
(V 15595.2).

Description The ml measures 1. 95 (length) , 1.02(width at the trigonid) , 1.37 (width
at the talonid) , 0.80(length of the trigonid), and 1. 08 (length for the talonid including the
entostylid). The tooth is unihypsodont, long and narrow. The trigonid is distinctly narrower and
higher than the talonid. The paraconid is low. The metaconid and protoconid are considerably
higher than the hypoconid and entoconid. A well developed entostylid is posterior to and below
the entoconid. The oblique cristid connects the posterior arm of the protoconid ( metacristid) on
the lingual margin of the tooth, posterior to and below the metaconid. The m1 morphology sug-
gests probably a new taxon, but the fragmentary material prevents a precise taxonomic allocation
for the specimen. An incomplete humerus (V 15595.2) is robust and short with all articular
processes damaged. It has the typical morphology of a talpid. By its relative size, we tentatively

associate it with V 15595.1.
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Fig. 1 Teeth of Soricidae gen. et sp. indet. (large sp. ) (A-D), Talpidae gen. et sp. indet.
(E) and Myotis sp. (F)
A. right P4 and M1 of the same individual (V 15591.1); B. right frag. mandible with ml-m2(V 15592);
C. 1 MI(V 15593) ; D. right frag. lower incisor (V 15591.2); E. r m1(V 15595.1); F. r MI(V 15596)

A-C, E, F; occlusal view; D labial view

Chiroptera Blumenbach, 1779
Vespertilionidae Gray, 1821
Myotis sp.
(Fig. 1F)

Referred specimen XJ 200617 : a right M1 (V 15596) with measurements 1.51x1.73.

Description This only specimen pertaining to Chiroptera of the fauna is well-preserved
and unworn, but the top part of paracone is broken. The preparacrista and premetacrista are
slightly shorter than the postparacrista and postmetacrista respectively. The paracone valley is
shorter transversely than the metacone valley so that the tooth is slightly narrower anteriorly than
posteriorly. The parastyle and metastyle are developed and stretch outwards. The protocone le-
vels with the paracone. The preprotocrista is continued by the paracingulum that extends to the
base of the parastyle, whereas the postprotocrista descends gently to the posterolingual corner of
the tooth. A very tiny cusp is present posterior to the protocone on the postprotocrista, and there
is a shallow vertical groove on the inner wall of the postprotocrista. Either hypocone or talon is
absent. The basal cingulum starts from anteriorly below the preprotocrista, and then turns to the
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lingual border of the tooth and continues into the metacingulum that reaches the metastyle at the
base; it is weak at the anterolingual corner. Another piece of basal cingulum is present anterior
to the metastyle and parallel to the postmetacrist. This tooth is 3-rooted : one lingual and two la-
bial roots.

It is usually difficult to identify Chiroptera taxonomically based on only isolated tooth. For-
tunately the studies on Chiroptera by Baudelot (1972) and Sevilla (1988) have provided rather
detailed description and good figures that enable us to refer our M1 to Myotis without doubt. The
morphology of this tooth as we described is well identical to that of M1 of some species Sevilla
studied, for example M. myotis, M. blythi, M. nattereri from Quaternary of Spain.

The specimen is the first record of Myotis from the Miocene of China. The earliest record of
this genus is from the Early Oligocene (MP21) of Hoogbutsel of Belgium. It has also been re-
covered from the Miocene of Europe ( MN3-8: Wintershof-West, Sansan, La Grive, Lissieu,
Oberdorf) ( Baudelot, 1972 ; Ziegler, 1993, 1998 ; Storch, 1999).

Lagomorpha Brandt, 1855
Ochotonidae Thomas, 1897

Alloptox gobiensis ( Young, 1932)
(Fig.2A-C)

Referred specimens XJ 200613 111, 112, 1DP2, 4P2, 2 well preserved P3, 1i2, 4
well preserved p3, a right mandible with p3-m3, 2 P4/M1 and 1 p4/ml/m2(V 15597.1-
18). XJ 200617 a fragmentary right upper jaw with P4-M2, 111, 2P2, 2 damaged P2,
1DP4, 2P4/M1; 1i2, 1dp3, 1p3, 8p4/ml/m2(V 15598.1-20).

Measurements See Table 2.

Description The P2s and p3s are morphologically and metrically identical with those of
Alloptox gobiensis from the Miocene of Tunggur (Qiu, 1996)and Tongxin ( Wu et al., 1991).
P2 has two distinct anterior reentrants which divide the tooth shaft into three lobes, the internal
anterior reentrant is much deeper than the external one. The internal lobe is the largest one that
again has a shallow reentrant on the anterolingual wall, forming an acute hook-like internal lobe
of the tooth. The middle and external lobes are smaller and approximately equal. The p3 has
the transversely extended rhomboid-shaped metaconid with anterior angle and two anteroexternal
reentrants, and the anterointernal reentrant extending posteroexternally at first, then bending
posterointernally. All teeth are well embedded in the cement.

Table 2 Measurements of Alloptox gobiensis from the Dingshanyanchi Formation (mm)

Loc. DP2 P2 P3 DP4 dp3 p3

XJ 200613 0.68x1. 12 0.93x1.45 1.61x2.74 1.70x1.66

1.07x1. 66 1.71x3.07 2.05x2.20

0.98x1.82 2.15x2.29

1.07x2.05 2.10x2.20

1.86x1.96

XJ 200617 1.08x1.86 0.90x1.95 1.85x1.17  1.76x1.86
0.88x1.66

Desmatolagus sp.
(Fig.2D-E)

Referred specimens XJ 200613 1 right P4 and 2 fragmentary upper incisors ( V
15599.1-3). XJ 200617 ; a middle part of a right mandible with p4—m3 and 3 fragmentary up-
per incisors (V 15600.1-4).
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1 mm

Fig.2 Occlusal view of cheek teeth of Alloptox gobiensis (A—C) and Desmatolagus sp. (D-E)
A, rP2(V 15597.4); B. 1 P3(V 15597.8); C. r p3(V 15597.11); D. r P4(V 15599.1) ;
E. right mandible with p4-m3(V 15600. 1)

Description The P4 (V 15599. 1) measures 1. 71 (length) x2. 30 ( width of anterior
lobe) , 2. 74 (width of posterior lobe) ; 4.4 mm high lingually and 2. 45 labially. The tooth row
length (p4-m3, measured along the tooth surface) of V 15600. 1 is 7. 04 ; other measurements
of the specimen are listed in Table 3.

Table 3 Measurements of the lower cheek teeth of Desmatolagus sp. (mm)
V 15600. 1 p4 ml m2 m3
Length of tooth 2.35 1.96 1.96
Trigonid (lengthxwidth) 0.98x2.64 0.98x2.58 0.83x2.45 0.78x%0. 88
Talonid (lengthxwidth) 1.27%x1.76 0.98x1.66 0.98x1. 66 unmeasurable

The moderately worn P4 is unihypsodont, curved lingually, and posteriorly slightly wider
than anteriorly. Its labial edge is slightly damaged, but the two small labial roots are visible.
The main root is a circular cone in shape, and opens at the end. The hypostria is shallow and
extends down to two thirds of the lingual height of the tooth. The crescentic valley is nearly of
symmetrically acute V-shape. The general tooth pattern is similar to that of Desmatolagus gobi-



216 G - i I/ = 47 %

ensis from Hsanda Gol (Bohlin, 1937, textfigure 11, p. 18).

The p4, ml and m2 on the mandible consist of wide trigonid and much narrower talonid
respectively. The trigonid of m3 is very narrow and its talonid is greatly reduced, becoming a
posterior process of the trigonid after wear. The single root of the m3 is visible.

Both upper and lower cheek teeth described here are characteristic of Desmatolagus.
Desmatolagus ( Desmatolagus? moergenensis) occurs in the Moergen fauna, Nei Mongol ( Qiu,
1996). The Xinjiang and Nei Mongol forms represent by far the biostratigraphically youngest
occurrences of the genus. No lower cheek tooth was collected from the Moergen fauna, and P4
from the Dingshanyanchi Fm. is different from that of Moergen fauna. A conclusive relationship
between these forms remains unclear until more material is recovered.

Rodentia Bowdich, 1821
Sciuridae Gray, 1821

Sciuridae gen. et sp. indet.
(Fig. 3E-G)

Referred specimens XJ 200613 2 damaged right m1/2(ca. 1.66x—; —x1.76), and a
fragmentary left M1/2 with only anteroloph and protoloph remained; V 15601. 1 -3. X]
200617 ; a well worn left p4(ca. 1.20x1.17) and a left M3(1.65x1.63); V 15602.1-2.

Description The protoloph of M1/2 is low and extends transversely to the robust and
blunt protocone, it constricts midway and then slightly swells before it joins the protocone. The
paracone is well developed. The anteroloph is parallel to the protoloph and lower than the lat-
ter. M3 is of a rounded-triangle in shape, its anteroloph is much lower than the protoloph. The
mesostyle and metaloph are absent. The p4 is anteriorly narrower than posteriorly, and the me-
soconid and entoconid are absent. The ml/2 is antero-posteriorly compressed, bearing a rhom-
boid-like tooth contour. The metaconid is the highest cusp. The anteroconid is weak and connect-
ed with the nearly complete metalophid through a short crest. The anterolophid is slightly lower
than the metalophid, and the anterior cingulum is well developed. The entoconid is weak or ab-
sent, merged into the posterolophid. A shallow notch is present on the lingual crest between the
metaconid and entoconid. The ectolophid is complete, slightly convex inwards, and the meso-
conid is absent. The sinusid is wide. The enamel surface is smooth on the occlusal plane.

Judging from the size and morphology we regard the described specimens as from the same
species. This species is characterized by the following dental features: small size; upper molar
protoloph extending from the paracone to the protocone; the protoconule weak and the mesostyle
absent; lower molars anteroposteriorly compressed, possessing the anterior cingulum, a weak
anteroconid and a nearly complete metalophid but lacking the mesoconid and mesostylid; the
entoconid merged into the posterolophid. This species appears similar in morphology and size to
Eutamias aff. E. ertemtensis from Tunggur. Given the small sample size and fragmentary speci-
mens, it is premature to identify it with certainty.

Dipodidae Waterhouse, 1842

Protalactaga major Qiu, 1996
(Fig. 4A-F)

Referred specimens XJ 200613 1 left m2(2.31x1.68), 1 right m3(1.73%x1.42), 1
left M3(1.35x1.44) and three fragmentary M1/2( one M1/2 measured 2.31 mm in length) ;
V 15603. 1-6. XJ 200617 ; 1 left P4(0.88%0.90); 1 right M1(2.15x1.76); 1 left Ml
(2.31x1.95) ; 1 right m1(2.49%1.74) ; 1 left m2(ca. 2.25x1.56) ; 1 right m2(2.41x1.76) ;
V 15604. 1-6.

Description  Similar to P. major from the Quantougou fauna ( Qiu, 2000) , the speci-
mens from the Dingshanyanchi Formation are morphologically identical to P. major from its type
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Fig.3 Occlusal view of Cricetodon volkeri sp. nov. (A=D), Siuridae gen. et sp. indet. (E-G), Rodentia
incertae familiae (H) , Sayimys sp. (1), Miodyromys sp. (J-L) and Keramidomys fahlbuschi (M)
A. 1 m2(V 15622); B. anterior fragment of right M1 (V 15621.2) , paratype; C. r M2(V 15621.3), pa-
ratype; D. 1 M1(V 15621.1), holotype; E. 1 M3(V 15602.1); F. r m1/2(V 15601.2); G. r m1/2(V
15601.3) ; H. r M3(V 15626); I. rm2(V 15612); J. 1 P4(V 15611.3); K. 1 M1/2(V 15610.1) ; L.
rm2(V15611.1); M. 1 m1/2(V 15609)

locality ( Moergen II of Nei Mongol). However, the size of the new material metrically falls into
the lower variation range of P. major from Moergen II. Of the Dingshanyanchi specimens the
m2 mesolophid is slightly convergent to the hypolophid (almost parallel) , but is absent on m3.

P. major is more primitive than P. lantianensis from the early Late Miocene of Lantian (Li
and Zheng, 2005), and species of the genus are distributed westwards to Turkey in the late
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Middle Miocene ( Unay et al., 2006). Presence of the P. major in the middle Middle Miocene
of northern Xinjiang fills a gap in the biogeographic distributions of the genus.

Protalactaga grabaui Young, 1927
(Fig. 4G-H)

Referred specimens XJ 200613 a right M1/2(1.78xca. 1.47) and a left incomplete
M1/2, V 15605.1-2. XJ 200617 1 left m2(1.93x1.52), 1 right m2(1.76x1.47), 2 right
m3(1.56x1.29, 1.61xca. 1.24), V 15606. 1-4.

Description The specimens from these two localities are metrically smaller than those
from Tunggur fauna but within the variation area of Quantougou population. The protoloph of

0.5 mm I mm

Fig.4 Occlusal view of Protalactaga major (A=F) , Protalactaga grabaui (G-H) ,
Democricetodon lindsayi (1-]) and Democricetodon tongi (K-L)
A. rMl, V15604.2; B. rm2, V 15604.6; C. 1 m2, V 15603.1; D. rml, V 15604.4; E. 1 P4, V
15604.1; F. 1 M3, V 15603.3; G. r M1/2, V 15605.1; H. I m2, V 15606.2; 1. r M1, V 15616.1; J.
Im2, V15615.4; K. r M1, V 15613.1; L. I ml, V 15614.1
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M1/2 is lingually connected with the endoloph, and the metaloph bends posteriorly.

Zapodidae Caues, 1875

Heterosminthus orientalis Schaub, 1930
(Fig. 5M-N)

Referred specimens XJ 200613 1 right P4, 1 damaged right M2, 1 left m1 and 1 right
m3(V 15607.1-4). X]J 200617 1 right P4, 1 left M2, 1 damaged left M2 and 1 damaged
right m1 (V 15608.1-4).

Measurements P4(V 15607.1), 0.54x0.55; P4(V 15608.1), 0.56x0.59; M2(V
15607.2), —=x0.98; M2(V 15608.2), 1.34x0.93; M2(V 15608.3), —x0.95; ml(V
15607.3), —xca. 0.93; ml(V 15608.4), —x0.93; m3(V 15607.4), 1.02x0.78.

Description Though most teeth are damaged but they are morphologically identical to and
metrically within the variation range of Heterosminthus orientalis.

Heterosminthus orientalis is known from the middle Middle Miocene Tunggurian of Nei
Mongol, Gansu and Qinghai, China, and the equivalent strata from the People’ s Republic of
Mongolia. Heterosminthus cf. H. orientalis has been reported from the earliest Late Miocene of

Amuwusu of Nei Mongol (Qiu, 1996; Qiu et al., 2006; Zazhigin and Lopatin, 2000).

Eomyidae Deperet & Douxami, 1902

Keramidomys fahlbuschi Qiu, 1996
(Fig.3M)

Referred specimen XJ 200617 a left m1/2(V 15609).

Description The tooth measures 0. 88%0.93 and has 4 roots. Except for its slightly lar-
ger size the tooth is identical to that of Keramidomys fahlbuschi Qiu (1996) from the Tunggur
fauna.

Gliridae Thomas, 1897
Miodyromys sp.
(Fig.3]J-L)

Referred specimens XJ 200613 left M1/2(V 15610.1), 1.17x1.38 mm; left M1/2
(V 15610.2), ca. 1.19%x1.37 mm, slightly damaged anteriorly. XJ 200617 1 right m2(V
15611.1), ca. 1.09x1. 13, slightly damaged posteriorly; 1 left m3 (V 15611.2), 1. 03 x
1.06; and left P4(V 15611.3), 0.89x1.05.

Description and discussion M1/2(V 15610. 1, Fig. 3K) is rectangle in shape, wider
than long, with concave occlusal surface. The paracone and metacone are somewhat swollen;
the latter is obviously isolated from the posterior centroloph and the former is labially slightly
isolated from the protoloph. The anteroloph is lingually not connected to the endoloph, and both
anteroloph and posteroloph are labially free-ended. The anterior and posterior centrolophs are
connected with each other to form a Y-shape. Two accessory ridges are present: one between
the protoloph and anterior centroloph, the other between the posterior centroloph and metaloph.
No accessory ridge is present either between the antero-loph and protoloph or between the meta-
loph and posteroloph. The inner wall of the endoloph is lightly ornamented. The other M1/2(V
15610.2) is similar to V 15610. 1 in tooth pattern, but possesses only one accessory ridge that
is between the protoloph and anterior centroloph. In addition, the centrolophs are not connected
with each other.

The P4 (Fig. 3J) is oval-shaped and three-rooted, with the anterolabial and lingual roots
being more robust than the posterolabial one. Five transversal main ridges, including antero-
loph, protoloph, metaloph, posteroloph and one centroloph, and an endoloph are present. The
centroloph is short and low, located in the middle of the trigon and isolated from all other lo-
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phs. The other four transversal ridges are all labially free and their lingual ends are connected
with a smooth endoloph. The protoloph and metaloph converge to the protocone in a V-shape.
The paracone and metacone are swollen, with the latter being more so. Because they all have
the swollen and usually isolated paracone or metacone, the P4 and M1/2 are considered from
the same species.

The m2 (Fig. 3L) has a weak accessary ridge between the anterolophid and metalophid,
otherwise only one accessary ridge is between the mesolophid and posterolophid on m2 and m3.
The centrolophid is three fourths of the tooth width. The labial ends of metalophid, mesolophid
and posterolophid are inflated. The lingual ends of the lophids are often freely ended. The m2
retains a stump of the anterior root that is wide and bears a perpendicular groove on its anterior
surface.

The upper and lower molars of this form are comparable in both morphology and size with
those of Miodyromys sp. from Moergen II of Nei Mongol ( Qiu, 1996). This form is characte-
rized by its simple tooth pattern, slender lophs and somewhat smooth enamel surface, as well as
by the P4 which possesses a slender, low and isolated centroloph and an endoloph. Tt is differ-
ent from the European species in having relatively slender lophs and smooth enamel surface and
in the pattern of P4. These specimens probably represent a new species as additional material
becomes available in the future.

Species of Miodyromys with simple tooth pattern, such as M. biradiculus, occurrs from
MN2 to MN3 in Germany ( Mayr, 1979). It is much earlier than Tuggurian in age. However,
the Dingshanyanchi specimens are insufficient to explore the taxonomic relationship with their
European relatives.

Ctenodactylidae Zittel, 1893
Sayimys sp.
(Fig.31)

Referred specimen XJ 200617 a right m2(V 15612).

Description and comment The m2 measures 2.45%2. 15, and 2. 15 wide anteriorly and
2.05 posteriorly. The tooth is undoubtly an m2 because of presence of anterior and posterior
contact facets. On the occlusal surface the mesoflexid is shorter, wider and deeper than the
metaflexid. The hypoflexid is further deeper than the mesoflexid. No metalophulid is present.
The hypolophid extends obliquely and is almost aligned with the posterior arm of the protoconid.
The posterolophid is not constricted, and the postero-labial ledge is developed. This tooth is
identical to, but slightly larger than, Sayimys cf. S. minor from Y721 and Y747 of Kamlial
Formation, Potwar Plateau, Pakistan (Baskin, 1996). Lopez-Antofianzas and Sen (2003) restu-
died the material of S. cf. S. minor from Y721 and Y747 and named a different species Sayi-
mys baskini. The Xinjiang form probably belongs to the same lineage of S. baskini.

Bohlin (1946) described the first Sayimys from China: Sayimys obliquidens from Taben-
buluk of Gansu ( Tieh-Chiang-ku, Yindirte valley). More specimens of Sayimys have been col-
lected from China since 1980s (Li et al., 1983; Wu et al., 1998 ; Qiu and Wang, 1999; Ye et
al., 2001a,b) but none of them has been fully described. The m2 from the Dingshanyanchi
Fm. is similar to that of Sayimys obliquidens in having the mesoflexid shorter and wider than
metaflexid, the mesoflexid deeper than metaflexid, an obliquely extended hypolophid, the pos-
terolophid not constricted and a well-developed posterolabial ledge, however differs from the lat-
ter in absence of the metalophulid IT on m2. It is most likely that the specimen from the Ding-
shanyanchi Fm. is a species different from Sayimys obliquidens. A systematic study of all Sayi-
mys specimens from various localities of different ages from North Junggar Basin of Xinjiang is
under way.
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Cricetidae Rochebrune, 1883

Democricetodon lindsayi Qiu, 1996
(Fig. 41-])

Referred specimens XJ 200613 1 right m1 (1.71x1.20), 3 m2 (2 left m2 1. 44 x
1.30; ca. 1.52xca. 1.27; a damaged right m2 —-x1.37), V 15615.1-4. X]J 200617 1 right
M1(2.00%x1.37), 2 left M3(1.00x1.09; 1.00x1.10), 1 fragmentary left m1 (—x1.02) and
1 fragmentary right m2(-x1.22), V 15616.1-5.

Description The anterior tip of the ml anteroconid (V 15615.3) is eroded. It has a
long mesolophid and distinct ectomesolophid. Three of the four m2s are damaged. The mesolo-
phid on m2 varies from short to long and a distinct ectomesolophid is present on one m2.

The anterocone of M1 is slightly bifid, with a small enamel tubercle being present on the
lingual base of the anterior wall of the anterocone. The labial spur of the anterolophule extends
to the labial border of the tooth. The protolophule is doubled, with the protolophule I being very
low. The metaloph extends backward and connects to the posterior arm of the hypocone. The
M1 mesoloph is long and ends at the labial border of the tooth. The subtrianglar M3 is wider
than long; its posterior half is strongly reduced so that the hypocone is very small, the metacone
is absent, and the sinus is almost absent. The mesoloph is present on one tooth as a remnant
but absent on the other.

In general, the Dingshangyanchi specimens are similar in both morphology and size to
those from Moergen Il except that some teeth show a slightly larger width and occasional pres-
ence of the ectomesolophid on ml and m2.

Democricetodon tongi Qiu, 1996
(Fig. 4K-L)

Referred specimens XJ 200613 2 M1 (right M1 ca. 1.61xca. 1.10; left M1 -x1.05),
one of which lacks the anterocone, the other one is damaged posterolabially ; left m3(1.01x0.81) ,
V 15613.1-3. XJ 200617 2 left m1(1.42x1.02; 1.46x1.02), 1 left m3(1.05%0.88); V
15614.1-3.

These specimens are basically identical to those of Democricetodon tongi from Moergen 11 in
size, but M1s are slightly larger, and one ml and the m3s are slightly smaller than those of D.
tongi from the type locality. The following features are observed, which fall into the morphologi-
cal variation of D. tongi from Moergen II; Mls possess doubled protolophule and the metalo-
phule II that connects to the posterior arm of hypocone; the metalophule I is absent; the mesol-
oph is of half length; one M1 displays a short labial spur of anterolophule; the ml has a long
mesolophid that extends to the lingual border of the tooth. The m3s demonstrate both labial and
lingual anterolophid; one specimen has a short mesolophid and the other lacks it.

Megacricetodon sinensis Qiu et al. 1981
(Fig. 5B-I)

Referred specimens XJ 200613 3 right and 3 left M1 (four out of six M1 are damaged
or eroded) , 2 right and 1 left M2, 2 right M3, 3 left ml, 2 left and 1 right m2, 1 left m3;
V 15617.1-18. XJ 200617 2 left M1, 1 left and 1 right M2; 3 right m2( one fragmentary) ;
V 15618.1-7.

Measurements See Table 4.

Description A cingulum is present at the base of the anterior wall of the anterocone of
M1. The posterior spur of the paracone is more or less developed on all M1 and M2. The pro-
tolophule I is present on only one M1 as a low ridge, and the protolophule Il connects to the
posterior arm of the protocone. The metaloph is connected to the posterior arm of the hypocone
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Fig.5 Occlusal view of molars of Megacricetodon pusillus (A) , Megacricetodon sinensis ( B-1) ,
Paracricetulus schaubi (J) , Myocricetodontinae gen. et sp. indet. (K), Ganocricetodon cheni (L)
and Heterosminthus orientalis (M-N)

A Iml(V15721); B. 1 ml(V 15617.12); C. 1 ml(V 15617.13); D. 1 m2(V 15617.15); E. r m2(V
15618.5); F. I MI(V 15618.1); G. r M1 (V 15617.1); H. r M2(V 15617. 7); I. 1 M2(V 15618.3); J.
r M1(V 15620); K. 1 M2(V 15625.1); L. r M2(V 15619.1); M. 1 M2(V 15608.2) ; N. r m3(V 15607.4)

or the posteroloph on M1. The mesoloph is long on M1 and M2, reaching or almost reaching the
labial margin of the tooth. All M2s have developed protolophule I, and the protolophule II is
present on only one M2 ( Fig. 51). Three M2s have their metaloph connected to the anterior arm
of the hypocone (Fig.51) as in the population from Moergen Il of Nei Mongol. There are two
M2s from XJ 200613 with their metalophs connected posteriorly to the posterior arm of the hypo-
cone (Fig.5H) , they are much wider (1.10x1.08, 1.12x1.08) than those from Moergen II.
However we have noticed that from the Quantougou population one M2 also has its metaloph
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connected to the posterior arm of the hypocone (Qiu, 2001a:208) , therefore we tentatively re-
fer these two M2s from the Dingshanyanchi Fm. to M. sinensis. The M3 is slightly narrower
than those from Moergen Il and Quantougou, otherwise it is similar to the Moergen II form in
morphology. The ml is long and narrow with a single anteroconid. The mesolophid on ml and
m2 varies from absent to long (it is long on one ml, absent on another ml, and half-long on
the third one) , it is usually short in m2. The lingual anterolophid of m2 is much weaker than
the labial one. The m3 lacks the mesolophid. The M1 and M2 are three-rooted.

The type locality of Megacricetodon sinensis is Danshuilu, Huzhu County of Qinghai Pro-
vince (Qiu et al., 1981), where only one ml and m2-m3 are recovered. More specimens of
the species have also been found from Tunggur (Qiu, 1996) and Quantougou ( Qiu, 2001a)
faunas. The specimens from Dingshanyanchi fauna are morphologically and metrically similar to
M. sinensis.

Table 4 Measurements of the cheek teeth of Megacricetodon sinensis (mm)
. Length Width
Specimens
N mean range N mean range
XJ 200613
Ml 4 1.41 1.33 ~1.48 5 0.91 0.83~0.98
M2 3 1.09 1.05~1.12 3 1.02 0.89 ~1.08
M3 2 0.68 0.66 ~0.71 2 0.67 0.66 ~0.68
ml 3 1.38 1.29 ~1.44 3 0.89 0.78 ~0.98
m2 3 1.16 1.10 ~1.22 3 0.95 0.83 ~1.05
m3 1 0.84 1 0.66
XJ 200617
M1 2 1.33 1.30 ~1.37 2 0.87 0.86 ~0.89
M2 2 1.02 1.00 ~1.05 2 0.89 0.86 ~0.91
m2 2 1.04 1.03 ~1.06 2 0.86 0.86

Megacricetodon pusillus Qiu, 1996
(Fig.5A)

Referred specimens XJ 200613: a right ml (V 15720). XJ 200617 a left ml (V
15721).

Description The two mls measure 1.23 xca. 0. 73 (V 15720) and 1.24x0.73(V
15721) respectively. These teeth are identified as Megacricetodon pusillus based on their mor-
phology and size. Both are as long as the smallest teeth of Megacricetodon sinensis of Tunggur
fauna but quite narrower than the minimum width of the latter. Megacricetodon pusillus has been
recovered only from Tunggur fauna ( Moergen Il and V), which is represented by only a few
specimens. After studying Megacricetodon pusillus and M. sinensis from all localities we regard
M. pusillus as a valid species for the time being.

Ganocricetodon cheni Qiu, 2001
(Fig. 51)

Two M2s (V 15619.1-2) from XJ 200613 are measured 1.37x1.32(figured) and 1.27x
1. 12 respectively. They are morphologically different from all other cricetids from the basal
Dingshanyanchi fauna in having the doubled protolophule, the developed labial and lingual an-
terolophs and the anteriorly directed metaloph that is connected with the anterior arm of the hy-
pocone. Moreover both protolophule I and II are almost equally developed and symmetrically
positioned. These structures and size are undoubtedly characteristic of Ganocricetodon chent, a
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species named by Qiu (2001a) from the Quantougou faunas. It is noted that the lingual root of
the specimen V 15619.1 is strong and anteroposteriorly expended with a shallow perpendicular
groove on the inner surface.

Paracricetulus schaubi Young, 1927
(Fig.5])

Only one specimen from locality XJ 200617 (a damaged right M1, V 15620) has been re-
covered. This tooth has lost its posterolabial part, and measured 1.52xca. 1.03. It is charac-
terized by the following features: conical cusps, short and unbilobed anterocone, presence of
lingual anteroloph and distinct posterior spur of the paracone, the posterolingually extended pro-
toloph that joins the posterior arm of the protocone, well-developed mesoloph, posteriorly ex-
tended metaloph that connects the posteroloph, wide and transversely extended sinus, presence
of the cingulum blocking the sinus and the antero-ectosinus, and presence of four roots. With
these features the tooth can be assigned to Paracricetulus schaubi. This species was known only
in the Middle Miocene Quantougou fauna of Gansu ( Qiu, 2001a).

Cricetodon volkeri sp. nov.
(Fig.3A-D)

Derivatio nominis This species is dedicated to the late German paleontologist, Prof.
Dr. Volker Fahlbusch who has made a great contribution to the study of hamsters.

Holotype A left M1(V 15621.1), ca. 2.93x1.98.

Paratypes An incomplete richt M1 (V 15621.2) ; and an unworn right M2(V 15621.3),
2.25x%2.05.

Type locality XJ 200613, northwest of the Dingshan Salt Lake of North Junggar Basin,
Xinjiang.

Age Middle Middle Miocene ( middle Tunggurian).

Referred specimens A left m2(V 15622) from XJ 200617, measured 2.27x1.73, the
ereatest height (at the metaconid) of the tooth crown is 1.32 mm.

Diagnosis Anterocone of M1 slightly bilobed; presence of a short labial spur of anterolo-
phule ; posterior spur of paracone present or absent on M1 and present on M2 ; posteroloph of
M1 and M2 extending beyond the junction of metaloph and posteroloph; M1 probably three-root-
ed; main loph(id)s of cheek teeth oriented almost transversely ; endoloph and ectolophid exten-
ding almost anteroposteriorly.

Description Cheek teeth are low-crowned. The holotype M1 is slightly eroded so that
some features are not clear; however the paratype provides a complement to the holotype. The
anterocone is slightly bilobed. A short labial spur of the anterolophule is present. The posterior
spur of the paracone is absent on the holotype but present on the paratype. The protoloph ex-
tends slightly posterolingually and connects the posterior arm of the protocone. The metaloph
joins the posteroloph. The mesoloph is at least half as long as the mesosinus length. The sinus
is anterolabially extended. A perpendicular groove is present on the inner surface of the lingual
root. M2 is similar to the posterior part of M1 in morphology but has a developed posterior spur
of the paracone. The mesoloph is long and bends backwards on the labial border of the tooth, it
tapers and becomes lower labialwards. Both labial and lingual anterolophs are well developed
with the lingual one being lower. The mesosinus is enclosed by a distinct cingulum on the labial
border, and the sinus is probably blocked by a lingual cingulum that is damaged in part. The
endoloph on M1 and M2 is almost anteroposteriorly extended. The m2 is slightly worn. The an-
teroconid and labial anterolophid are developed but the lingual anterolophid is absent ( merged
into the metalophid). The ectolophid is parallel to the labial and lingual borders of the tooth.
The mesolophid is short and a very weak ectomesolophid is observable. The metalophid and hy-
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polophid are transversely directed.

Comparison and discussion de Bruijn et al. (1993) diagnosed Cricetodon as “---low-
crowned cheek teeth. Cusps of cheek teeth ‘inflated’. Anterocone of M1 single or double. La-
bial branch of the antrolophid of the m2 incorporated in the metalophulid I. M1 and M2 with
three or four roots. Free posterior arm of the hypoconid absent in all lower molars---”. The new
species, although represented by only a few molars, belongs distinctively to Cricetodon. It is
characterized mainly by the slightly bilobed anterocone of M1, absence or presence of the poste-
rior spur of the paracone on M1 and M2, nearly anteroposteriorly extended endoloph and ectolo-
phid, almost transversely directed main loph(id)s on cheek teeth, and the metaloph not mer-
ged into the posteroloph on upper cheek teeth.

New species is obviously different from Cricetodon orientalis, the first described species of
Cricetodon from China (Bi, 2005). C. orientalis is in contrast characterized by well bilobed
anterocone on M1, the endoloph and ectolophid more diagonally extended, the metaloph on M1
and M2 more obliquely extended and almost merged into the posteroloph, and the well deve-
loped posterior spur of the paracone on M1 and M2. Cricetodon volkeri seems more primitive
than C. orientalis from the Halamagai Formation of early Middle Miocene ( Bi, 2005) although
the Dingshanyanchi Fm. is younger than the Halamagai Fm. as their superpositional relation-
ship unquestionably indicates.

There are at least 18 known species of Cricetodon that are distributed in Europe and Asia.
Among them Cricetodon volkeri is more similar to Cricetodon tobieni from Turkey ( de Bruijn et
al., 1993 ; upper MN3—lower MN4 ) than to any other species in that the posteroloph on M1 and
M2 extends beyond the junction of the metaloph and posteroloph. However, C. tobieni is smal-
ler; it has the well bilobed anterocone, a more developed posterior spur of the paracone on M1
and M2, M2 four-rooted and tooth enamel more wrinkled.

Cricetodon aliveriensis from Aliveri (MN4 ) of Greece ( Klein Hofmeijer and de Bruijn,
1988) is also similar to Cricetodon volkeri but differs in having a much smaller size, well bi-
lobed M1 anterocone, and four-rooted M1 and M2.

Another species similar to Cricetodon volkeri is C. kasapligili from locality Kesekoy ( MN3)
of Turkey (de Bruijn et al. 1993) , which is characterized in having a ill-bilobed or unbilobed
M1 anterocone, M1 three-rooted with a broad and grooved lingual root, the metaloph not mer-
ged into the posteroloph, and the posterior spur of the paracone on M1 and M2 undeveloped.
Cricetodon kasapligili differs from Cricetodon volkeri in having short mesoloph (id) on cheek
teeth, and possibly four-rooted M2 (the M2 root-number of C. wvolkeri is unknown).

Cricetodon versteegi from locality Kilgak 3a (MN1) of Turkey differs from Cricetodon volkeri
in having a smaller size, the M1 anterocone well bilobed, and the M2 metaloph anterolingually
directed.

Other species of Cricetodon include C. caucasicus ( Argyropulo, 1938 ), C. meini
(Freudenthal, 1963), C. lavocati ( Freudenthal, 1966), C. joeti and C. aureus ( Mein and
Freudenthal, 1971 ), C. aguirrei, C. sansaniensis, C. albanensis, C. pasalarensis and C.
candirensis (Tobien, 1978 ; Sen and Unay, 1979), C. cariensi (Sen and Unay, 1979), C.
hungaricus (Kordos, 1986) and C. bolligeri ( Rummel, 1995). All these species have the an-
terocone well-bilobed, the labial spur of the labial anterocone on M1 well developed, the poste-
rior spur of the paracone developed, the metaloph strongly extended backwards and merged into
the posteroloph on the upper cheek teeth, and M1 and M2 usually four-rooted. Cricetodon vol-
keri is clearly different from all of them.

Cricetodon is a group of cricetodontines with high diversity and complicated phylogeny. C.
volkeri and C. orientalis most likely belong to different lineages of the genus. C. wvolkeri retains
some more primitve characters although it has a younger temporal distribution than C. orienia-
lis. The stratigrahically older but morphologically more derived C. orientalis probably leads to a
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lineage that gives rise to Gobicricetodon and Plesiodipus. This scenario implies that Cricetodon is
possibly a non-monophyletic group, an issue beyond the scope of this study.

Plesiodipus leei Young, 1927
(Fig.6)

Referred specimens XJ 200617 an unworn left M2, an incomplete right lower jaw with
ml-m3, 1 right ml and a left m3; V 15623.1-4. XJ 200613 two heavily damaged m2 and
one incomplete m3; V 15624.1-3.

The M2 measures 2.22x1.71, lingual crown height at the level of the protocone 1.71, la-
bial height at the level of paracone 1.38. The transverse lophs extend diagonally. The lingual
anteroloph and the mesoloph are almost absent. The posterior spur of the paracone strongly
bends lingually, even more so than in Gobicricetodon flynni ( Qiu, 1996) and it will disappear
soon after the initial stage of wear. The metaloph completely merges into the posteroloph. The
sinus extends anterolabially.

The vertical ramus of the right lower jaw (V 15623.2) is broken. The m3( Fig. 6B) is de-
tached but definitely belongs to the same individual (the lower dentition on Fig. 6A is recon-
structed). The teeth measurements are; length of ml-m2 = 4.35, ml; 2.20x1.48; m2;
2.13x1.70; m3; 2.05x1.54.

The lower jaw is distinctly slender than that of Gobicricetodon flynni. The mental foramen is
located below the diastema, anterior to the anterior end of the masseteric ridge, as in Gobicrice-
todon flynni. On the anterior surface of the lower incisor there are two distinet thin parallel lon-
gitudinal ridges. The ectolophid of ml extends anterolabially. The mesolophid is absent on m1—
m2 and weak on m3. The ml possesses short ectomesolophid and extremely short metalophulid
I and II. The labial anterolophid on m2 and m3 is short and connected labially to the base of
the protoconid, the lingual anterolophid is absent on m2 and m3.

The isolated m1(V 15623.3) is strongly rounded in preservation but is similar to the ml
on the lower jaw. The isolated left m3 (V 15623.4, Fig. 6D) measures 1.93x1.52; it has a
very weak mesolophid.

Plesiodipus leei from the basal Dingshanyanchi fauna is metrically within the variation range
of the Moergen II population but slightly smaller than that of Quantougou population.

Fig.6  Occlusal view of Plesiodipus leet
A. Right mandible with m1-m3, the m3 is detached from the mandible, the picture of m3 was taken sepa-
rately and then put back to the original position (V 15623.2); B. r m3(V 15623.2); C. 1 M2(V 15623.1);
D. 1 m3(V 15623.4)
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Myocricetodontinae gen. et sp. indet.
(Fig. 5K)

Two teeth are present from XJ 200617 ; one left M2(1.20x1.07) and one right m3 (0. 98x
0.83); V 15625.1-2. These two teeth are characterized by their small sizes, absence of the
mesoloph and mesolophid, straight and very thin and short longitudinal crests ( endoloph and
ectolophid) that are parallel to the longitudinal axis of the tooth. The M2 longitudinal crest
(endoloph) is positioned more lingually. The robust protoloph and metaloph extend slightly an-
terolabial-posterolingually. The protoloph is directed to the anterior part of the protocone but
constricts before reaching the latter. The metaloph connects the center of the hypocone, so that
the posterior sinus is wide. The m3 lingual anterolophid is absent, the metalophid merges into
the labial antorolophid; the entoconid and hypoconid are transversely elongated, connected with
each other, formig a transverse row, the posterolophid is absent.

Myocricetodontinae are distributed in Africa, south Europe, south and west Asia. There is
no record of Myocricetodontinae in the Tunggur fauna but two genera and two species ( Mellalo-
mys gansus and Myocricetodon plebius) were known from the Quantougou fauna. The Dingshan-
yanchi specimens are similar to Mellalomys gansus but the M2 differs from the latter in develop-
ment of the posterior sinus and the endoloph being lingually positioned. We do not think the
available specimens warrant a more precise taxonomic allocation and tentatively assign them to
Myocricetodotinae gen. et sp. indet. Presence of Myocricetodontinae in the basal Dingshanyan-
chi Fm. indicates probably dry and open environment (ref. Qiu, 2001b).

Rodentia incertae familiae
(Fig.3H)

Referred specimen XJ 200617 a right M3 (V 15626).

Description The tooth is high-crowned and antero-posteriorly compressed, with its labial
side being longer than its lingual one. The enamel is thick and smooth. The tooth is well-worn
and an enamel pit on the labial part of the occlusal surface remains. Opposite to the pit is the
posterolingually extended flexus. The lingual part of the occlusal surface is excavated by a deep
hollow. A wear facet is present on the anterior wall of the tooth, but absent on the posterior.
Three roots are present. The large anterior labial root is anteroposteriorly expanded to such an
extent that its antero-posterior length is almost equal to the tooth length, and a shallow vertical
groove is present on its labial surface. The posterior labial root is very small and is located pos-
terolingually to the large labial root. The lingual root is anterolingually situated. The tooth
crown measures 2. 01x2.64, 1. 80 mm high labially and a minimum height of 0. 98 mm lingual-
ly. This tooth has an unusual morphology, but it most likely belongs to a rodent.

Carnivora Bowdich, 1821
Ursidae Gray, 1825
Subfamily Hemicyoninae Frick, 1926
Hemicyon cf. H. stehlini Hiirzeler, 1944
(Fig.7)

Referred specimen XJ 200617 a left P4(V 15627).

Description The P4 is small, measured 18.8x11.38 mm (width at the level of the pro-
tocone) , with the protocone being about 8. 3 mm long. The paracone is swollen anterolabially
and the parastyle is absent. The anterolabial cingulum is absent but the lingual and posterolabi-
al cingula are well developed. Two crests stretch out from the tip of the paracone and run down
to the base of the tooth, one along the anterior slope of the paracone and the other to the an-
terolabial side of the protocone. The protocone is low, ridge like, merging posteriorly into the
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lingual cingulum. The specimen is identical to that of Hemicyon, characterized by the an-
terolabially inflated paracone and the absence of a parastyle.

Two species of Hemicyon have been described from China: H. teilhardi from the Middle
Miocene of Tung Gur, Nei Mongol ( Colbert, 1939a) and Hemicyon ( Phoberocyon) youngi
from the Middle Miocene of Zhongxiang, Hubei ( Chen, 1981) and the early Miocene of Shan-
wang, Shandong (Qiu et al., 1986). The P4 from the basal Dingshanyanchi Fm. is clearly
smaller than that of both species. It is similar to the P4 of European Hemicyon stehlini which has
the biostratigraphic range from MN3 to MN5 in Europe. The Dingshanyanchi specimen is more
similar to that of H. stehlini from Faluns d’ Anjou of France ( Ginsburg and Morales, 1998) in
morphology and size and smaller than the P4 of H. stehlini from North Bohemia, Czech
(MN3a; Fejfar et al., 2003). We tentatively assign the Dingshanyanchi specimen to Hemicyon
cf. H. stehlini.

Fig.7 Left P4 of Hemicyon cf. H. stehlini Hiirzeler, 1944 from XJ 200617, V 15627

A. occlusal view; B. lingual view; C. labial view

Perissodactyla Owen, 1848
Anchitherium sp.

Referred specimen XJ 200613 . fragments of probable two left upper cheek teeth (V
15628.1-2). The paracone, protocone, metacone, hypocone, hypoconule and protoloph are
recognizable. The incomplete specimens are identifiable but not measurable.

Artiodactyla Owen, 1848
Cervoidea gen. et sp. large and small

Referred specimen XJ 200613 two fragments of artiodactyl teeth, representing a large
and a small species respectively (V 15629 and V 15630). A more precise identification for
either is impossible.
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1.2 Mammals from the upper part of Dingshanyanchi Formation

Perissodactyla Owen, 1848
Hipparion ( Plesiohipparion) houfenense Teilhard de Chardin & Young, 1931

Referred specimen XJ 200614 ; an incomplete molar ( probably m2), V 15631.

Description and comment The tooth measures about 70 mm high, longer than 29 mm,
and ca. 14 mm in width. Though the hipparionine molar lacks hypoconid it is best identified as
Hipparion ( Plesiohipparion) houfenense, judging by the symmetrically triangular metaconid and
metastylid ( double-knot) , and the relatively narrow and deep U-shaped lingualflexid. Qiu et
al. (1987:207) pointed out that it is difficult to distinguish the lower cheek teeth of H.
houfenense from H. pater ---*“The most clearly expressed difference is the form of the ectoflexid.
In H. houfenense it is shallow, widened lingually and blocked by a pli antecaballinid at its out-
let. The ectoflexid in P. pater is generally normally developed.” However, because of the in-
completeness of the Dingshanyanchi specimen, whether or not the pli anticaballinid is present at
the posterior end of protoconid cannot be certain. For the better preserved portion of the tooth,
the ectoflexid seems narrow and deeply intrudes into the neck of the double-knot, probably re-
sulting from certain degree of tooth wear. Nevertheless, the shapes of the double-knot and ecto-
flexid are similar to those on the specimen of H. (P. ) houfenense from Yushe ( THP10733).
Hipparion ( Plesiohipparion) houfenense spans geologically from Late Miocene ( late Baodean) to
Pliocene ( Youhean) and is geographically distributed from northwest Mongolia to southeast
Shanxi. The occurence of Hipparion ( Plesiohipparion) houfenense in Junggar Basin, if our iden-
tification proves to be correct, expands its distribution further westward.

In addition to the Hipparion tooth, tooth fragments of rhinocerotids, proboscideans and egg
shells of ostrich ( Struthio) are also found from the upper beds of Dingshanyanchi Formation.

2 Discussion

From the lower beds of Dingshanyanchi Formation 26 mammalian taxa have been recog-
nized, which belong to 7 orders ( Insectivora, Chiroptera, Lagomorpha, Rodentia, Carivora,
Perissodactyla and Artiodactyla) , 16 families ( Soricidae, Talpidae, Vespertilionide, Ochotoni-
dae, Gerbillidae, Cricetidae, Gliridae, Eomyidae, Dipodidae, Zapodidae, Sciuridae, Cteno-
dactylidae, Rodentia Familia incerti, Cervoidea, Equidae and Ursidae). Among them 22 are
small mammals ( See Table 5).

Of the 22 small mammals, 12 are in common with the Tunggur fauna ( Moergen II) of Nei
Mongol (Qiu, 1996) , including Alloptox gobiensis, Desmatolagus sp., Heterosminthus orienta-
lis, Protalactaga major, P. grabaui, Democricetodon lindsayi, D. tongi, Megacricetodon sinen-
sis, M. pusillus, Plesiodipus leei, Miodyromys sp., Keramidomys fahlbuschi. Among identifiable
larger mammals, Anchitherium ( Colbert, 1939b) and Hemicyon are also present in Tunggur
fauna ( Colbert, 1939a).

In the recent study of the Neogene mammalian faunas from Nei Mongol, Qiu et al. (2006 )
suggested a new tri-division of the Tunggur fauna, the Tairum Nor fauna, Moergen fauna ( =
Moergen 1) and Tamugqin fauna ( = Moergen V), ranging from the oldest to youngest. The
youngest Tamuqin fauna possesses Plesiodipus progressus that is more derived than Plesiodipus
leei from the Moergen fauna. The oldest Tairum fauna includes Distylomys and Tachyoryctoides
which are already present in the Oligocene and early Miocene faunas in North China, as well as
species with more primitive morphologies than those from younger faunas. The Moergen fauna
was defined as Tunggur fauna s. s. (Qiu et al., 2006). The fauna from the basal bed of the
Dingshanyanchi Formation is best correlative to the Moergen fauna.
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Table 5 Fauna list from XJ 200613 and XJ 200617 of the basal Dingshanyanchi Formation
in comparison with those from Moergen and Quantougou faunas

XJ 200613 XJ 200617 Moergen fauna  Quantougou fauna

Soricidae gen. et sp. indet. large X X

Soricidae gen. et sp. indet. small X
Talpidae gen. et sp. indet. X
Myotis sp.

Desmatolagus sp.

X

Alloptox gobiensis

Sciuridae gen. et sp. indet. X
Keramidomys fahlbuschi

Miodyromys sp.

Megacricetodon sinensis

M. pusillus

Democricetodon lindsayi

X X X X X X X X X X

X X X X X X

D. tongi
Ganocricetodon cheni X X

Paracricetulus schaubi

X

Cricetodon volkert

Plesiodipus leei

Myocricetodontinae

Heterosminthus orientalis

Protalactaga major

Protalactaga grabaui X

Sayimys sp.

X X X X X X X X X
X
X X X X X

Hemicyon cf. H. stehlini.
Anchitherium sp. X X
Cervoidea gen. et sp. large X

Cervoidea gen. et sp. small X

The Quantougou fauna from the upper part of Xianshuihe Formation in Gansu, the assem-
blages from the Chetougou and Xianshuihe formations of Qinghai, and the Kekemaideng fauna
from the Kekemaideng Formation of Xinjiang are also correlative to the Moergen fauna; these
faunas are considered to be middle Middle Miocene ( middle Tunggurian) in age ( Qiu, 2000,
2001a,b; Qiu et al., 1981, 2006).

Among the 12 small mammal species of 11 genera from the Quantougou fauna 7 species are
in common with the basal Dingshanyanchi fauna, including Heterosminthus orientalis, Protalac-
taga major, P. grabaui, Megacricetodon sinensis, Plesiodipus leei, Ganocricetodon cheni and
Paracricetulus schaubi. Of these 7 species the former 5 are further in commom with the Moergen
fauna, two species, Ganocricetodon cheni and Paracricetulus schaubi, are shared only by Quan-
tougou and the basal Dingshanyanchi fauna.

The mammal assemblage from Xianshuihe Formation of Qinghai ( Qijia, Lierpu of Minhe
County ) consists of Plesiodipus leei, Alloptox chinghaiensis, Megacricetodon cf. M. sinensis. As
we know, in Nei Mongol Plesiodipus leei exists only in the Moergen fauna. From the Chetougou
Formation of Danshuilu two species are presented : Heterosminthus orientalis and Megacricetodon
sinensis.

Given the shared species in these faunas, the basal Dingshanyanchi fauna can also corre-
late with the faunas from Quantougou of Gansu, Xianshuihe Fm. and probably Chetougou Fm.
of Qinghai. Faunal correlation suggests that the basal Dingshanyanchi Fm. is also middle Mid-
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dle Miocene (middle Tunggurian) in age.

In addition, the basal Dingshanyanchi fauna is comparable with the mammal assemblage
A4 at level 148 m of Qin’ an section, Gansu ( Guo et al., 2002). As is listed in the original
paper, assemblage A4 of Qin’ an consists of Desmatolagus sp., Alloptox gobiensis, Mioechinus
sp., Ansomys sp., Gobicricetodon sp. Cricetodon sp., and Talpidae gen. et sp. indet. Based on
our reexamination of Qin’ an specimens, we identify Gobicricetodon sp. as Plesiodipus leei, and
Cricetodon sp. probabaly Cricetodon volkeri. Assemblage A4 has been considered comparable
with Tunggur fauna (Guo et al., 2002) and apparently younger than the Suosuoquan zone III
fauna ( Meng et al., 2006).

The fact that Ganocricetodon cheni, Paracricetulus schaubi, and the characterized
myocricetodontine are shared by the basal Dingshanyanchi and Quantougou faunas but absent in
Moergen fauna probably indicates that the biotope of the Dingshanyanchi fauna is similar to the
Quantougou fauna in having a more open and drier enviroment (ref. Qiu, 2001b).

In addition to mammal fossils, 8 gastropod species were collected from the same beds, of
which 6 are terrestrial species and are common taxa in Chinese loess. The lithology and faunas
indicate aeolian origin of these red beds, or at least some of the beds ( Meng et al., 2008).

The only identifiable mammal specimens from the upper beds of Dingshanyanchi Formation
belong to Hipparion ( Plesiohipparion) houfenense. This species, along with tooth fragments of
rhinocerotids, proboscidean and egg shells of ostrich from the same level, suggests a Hipparion
fauna with the age of Late Miocene Baodean or Early Pliocene. Fossils from the two levels indi-
cate that the Dingshanyanchi Formation spans a time interval from the middle Middle Miocene to
Late Miocene, or even early Pliocene. However a preliminary identification of the small mam-
mals newly collected in 2008 field season, demonstrates an age of late Late Miocene for the top
level of the formation.
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