48 4% 1 WA MY ik pp. 2747

2010 4F 1 H VERTEBRATA PALASIATICA figs.1-6

THMSE R R TERACRMUE"

5§ 4% 4

(P ERERE S BRI 51 AT dEat 100044)

FEE IR T 20 2 80 AFANAE VL IR P B P B T R RS AR AE R 5 Jm 5 A B S 1k
A, HAdE 1B E A 4 B R B Eumyarioninae SV B} ) Alloeumyarion sihongensis gen. et sp.
nov., Cricetodontinae SR} Cricetodon wanhei sp. nov., Copemyinae SEE}P Primus pusillus sp.
nov. Fll Democricetodon suensis sp. nov., LI Megacricetodontinae V. F}i) Megacricetodon sinensis
Qiu et al., 1981, Cricetodon, Democricetodon F Megacricetodon J& & WT 5 ittt )2, I+ 4
Bz B PRSI 5 Primus JR A & BT ENEE R Bl T HOBT 4 B8 Alloeumyarion VI RES Eum-
yarion JRABILIE RS R FZ . Mt E G REZMFL S b w2 AR FEE B
— 2R S, IS T IR A S AL R B Pl ik — A 2 A Y B 3R
FhoB N L3l B A R SR B T RIS . AR BR AL A AT ST, T RIS A
B ARAR T S T o T AT, sl 2 v el i A O 2L 8l g P QA L FEE 3B, DR A 25 T R
R A LSl A A0 B BT ER MING 7 B I 3 S8 s R A B RRAE AN TS

SEBOCHE) (Alloeumyarion gen. nov) ; 3 FOERLPAMAH &L ) AU e
Sk BT HEE ., BRSNS ), JRUR RS TR AT RS JERT AR5 5 M1 R
RIS ) BT AR TR 5, A S RIS 14 (BTG R R M2 9 S5 R i 16], 35 045 Bk
B M3 WA TR IR AL . T ERXUR, N AMS B ) GEXFR ;ml T R, N i
B P IRRATN R FEAR A H ;m2 TR

TEW G B HFN) (Cricetodon wanhei sp. nov. ) : MEFEER/N, M1 F M2 PUISAR | 76
TR PR A 2 1A v AT T RE AR LA IHAME T 558 s ML BT A T B B Bl 20T 5 M2 R ¢
T SR s M3 SR T [RE | 22 B U B N A R R I A R AR A B AL I L o
ml HXUFJEH MR T PHm3 5 m2 FRKE m2 fR, BRI N ATA &0 5,

A5 B CGBORT ) ( Primus pusillus sp. nov. )« AER/IN M1 FT S ) 85856, 1 321 2R AT
NS JRUR IS 4 5 IEAE R e 4 5 R T AR 5 AR TR A s m1 HAR S H 5 TR YR
U /&< gilIE L8

AR RGBT (Democricetodon suensis sp. nov. ) : MARFPEER /N, I ARG, Ui 2 A4
S, AR P AR E R KR ERZE, EEARRBUSEE AL LT, M1 AYFTHE B
78 JFAHIR A T1 () AT — AR s M2 95 R [ SR A 1) M2 R M3 2 BBl (“axi-
oloph” ) ;ml A BIIIAR—TMZE/N; 250 ml Al m2 A FAMNE ;m3 BT PaE s B35,
eSS A PRAIDI N S SP T 1 N T EN W S
HEEDXS:Q915.873 XEMARIRAG A XEHKS:1000-3118(2010)01-0027-21

1) ERE 2 B AR A TR MW H (45 KZCXZ-YW-120) | B &K E s SR IFoE & R0 H (4% .
2006CB806400 ) FI[E ZE H AR Bl 4 4 F S T H (45 :40730210) % Bl
Wk H 459 .2009-07-13



28 G N B 7/ B 48 &

CRICETID RODENTS FROM THE EARLY MIOCENE XIACAOWAN
FORMATION, SIHONG, JIANGSU

QIU Zhu-Ding
(Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044 zdqiu@ 263. net)

Abstract This paper describes the cricetid material collected from the Xiacaowan Formation at Sihong,
Jiangsu Province in the 1980s. The cricetid assemblage consists of 5 species and 5 genera, including 1
new genus and 4 new species. These hamsters are assigned to 4 subfamilies of Cricetidae, e. g.
Alloeumyarion sihongensis gen. et sp. nov. of Eumyarioninae, Cricetodon wanhet sp. nov. of Criceto-
dontinae, Primus pusillus sp. nov. and Democricetodon suensis sp. nov. of Copemyinae, and Megacrice-
todon sinensis Qiu et al., 1981 of Megacricetodontinae. The assemblage represents the most diverse and
abundant group of mammals in the Sihong Fauna, having 3 genera ( Cricetodon, Democricetodon and
Megacricetodon) in common with some Early/Middle Miocene faunas of northern China, as well as Eu-
rope and West Asia, sharing Primus, Democricetodon and Megacricetodon with Early/Middle faunas
from Indian Subcontinent. The new genus Alloeumyarion shows affinities with Eumyarion of Europe and
western Asia. The cricetid community, occurring in the modern “Transitional Zone” of zoogeographic
regions between the Oriental Region and the Palaearctic Region, provides evidence for the study of Mio-
cene zoogeographic provinces. This association argues for an age of Early Miocene for the Xiacaowan
Formation, corresponding to Shanwangian of Chinese Land Mammal Age, or correlated, in European
terms, with MN4.

Key words Sihong, Jiansu; Miocene; Xiacaowan Formation; Cricetidae

1 Introduction

This study concerns a group of small to medium sized cricetids from Early Miocene fluvio-
lacustrine deposits in Sihong, Jiangsu Province, China. The material described was collected
mainly by wet screening from three localities ( Songlinzhuang, Shuanggou and Zhengji) atiri-
buted to the Xiacaowan Formation during the field seasons of 1980s. Associated with these
hamsters are more than 40 forms of small to large mammals, including primates, as well as
other vertebrates (fishes, amphibians, reptiles and birds; Li et al., 1983). As for the de-
scriptions of small mammals, Aplodontidae, Sciuridae, Castoridae, Gliridae and Ochotonidae
have been published in separate works ( Chow and Li, 1978; Qiu and Lin, 1986; Wu,
1986, 1995; Qiu, 1987). Studies of the mammals, especially these micromammals, argued
for an age of Early Miocene for the fossil-bearing beds, corresponding to Shanwangian of Chi-
nese Land Mammal Age, which could be correlated with Orleanian or MN4 of Europe ( Qiu
and Qiu, 1995).

Remains of Cricetidae from Sihong have been preliminarily reported (Li et al., 1983 ; Qiu
and Qiu, 1995). The interest of this group is that: 1) cricetids are commonly known rodents
found in the Neogene deposits and have been frequently used for biostratigraphy; 2) they are
the most diverse and abundant rodents in this Sihong Fauna and 3) the fossil localities are situ-
ated in the modern “Transitional Zone” of zoogeographic division between the Oriental Region
and the Palaearctic Region, and the fauna consists of some members particular to the recent
Oriental Region and others restrictive to the Palaearctic Region. It is obvious that a further de-
scription of these materials is significant in clarifying their stratigraphic range and biogeographi-
cal relationships.

A detailed description of the Sihong cricetids is given in this paper. For the geographic lo-
cation of the fossil sites and the geological background of these localities, the reader is referred

to the paper by Li and others (1983).
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2 Systematics

Cricetidae Fischer von Waldheim, 1817
Eumyarioninae Unay-Bayraktar, 1989
Alloeumyarion gen. nov.

Type species Alloeumyarion sihongensis sp. nov.

Etymology After allos (Greek) - different, a prefix; Eumyarion - a genus of Eum-
yarioninae ; referring the difference of the new genus from Eumyarion.

Diagnosis Medium-sized eumyarionines with low-crowned molars. Cusps of cheek teeth
moderately “inflated” and subordinate to lophs. Upper molars with three roots, distinctly ante-
riorly-directed sinus, nearly transverse and parallel protolophule and metalophule, and lacking
posterior spur of paracone; M1 with distinctly anteroposteriorly-elongated prelobe, simple an-
terocone and pronounced posterosinus, but without spur of anterolophule; protolophule in M2
more or less directed forwards and lingually connected to the anterior side of the protocone; M3
reduced posteriorly. Lower molars with two roots, transverse and slightly symmetric sinusid; ml
with simple anteroconid, single anterolophulid, and poorly developed posterior arm of proto-
conid and hypoconid; m2 lacking posterior arm of hypoconid.

Differential diagnosis Alloeumyarion differs from Eumyarion Thaler, 1966 in larger
size , lacking posterior spur of paracone in upper molars, absence of anterolophule spur in M1,
distinct reduction of M3, poorly developed posterior arms of protoconid and hypoconid in ml,
and lacking posterior arm of hypoconid in m2.

Alloeumyarion differs from Mirabella De Bruijn, 1987 in smaller size, having long and
transverse protolophule and metalophule in M1 and M2, and long and transverse metalophulid
and hypolophulid in ml and m2.

Alloeumyarion differs from Cricetodon Lartet, 1851 in low-crowned molars with compressed
cusps and prominent crests, in M1 and M2 having three roots and nearly transverse and parallel
protolophule and metalophule, but lacking posterior spur of paracone, in ml having single meta-
lophulid, and in m2 having distinct lingual branch of anterolophid.

Alloeumyarion sihongensis sp. nov.
(Fig. 1A-]J; Table 1)

1983 Cricetidae gen. et sp. indet., Li et al., p. 318, tab. 1
1995 Cricetidae gen. et sp. indet., Qiu and Qiu, p. 61, appendix 1

Etymology After the Sihong locality where produces the new species.

Holotype Right M1, V 16687 (2.55 mmx1.60 mm).

Type locality Songlinzhuang, Sihong, Jiangsu Province.

Geological age and horizon Shanwangian, Early Miocene, Xiacaowan Formation.

Paratypes Ten molars (2 damaged M1, 5 M2, 1 ml, 2 m2), V 16688.1-10.

Referred specimen Shuanggou: two molars (1 ml, 1 m3), V 16689. 1-2. Zhengji:
seven molars (2 M2, 1 M3, 1 ml, 2 m2, 1 m3), V 16690. 1-7.

Measurements ( see Table 1)

Diagnosis Same as for genus.

Description The molars are low-crowned with somewhat anteroposteriorly compressed
cusps and pronounced ridges. The lingual and labial main cusps are oppositely arranged on the
upper molars, while the lingual main cusps on the lower molars are more or less anterior to the
labial ones in position. The upper molars have three roots and the lower molars have two roots.
Sinus on the upper molars is distinctly anteriorly-directed, while sinusid on lower molars is
transverse and nearly symmetric.
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Table 1 Measurements of molars of Alloeumyarion sihongensis (mm)
Length Width

Tooth

N Mean Range N Mean Range
Ml 1 — 2.55 2 1.68 1.60 ~1.75
M2 5 1.82 1.75~1.95 5 1.67 1.60 ~1.70
M3 1 — 1.20 1 — 1.45
ml 2 2.25 2.20 ~2.30 3 1.43 1.30 ~1.55
m2 3 1.82 1.80 ~1.85 4 1.56 1.50 ~1.60
m3 2 1.85 1.80 ~1.90 1 — 1.45

M1 has a distinctly anteroposteriorly-elongated prelobe; the anterocone is single-cusped
with rounded and smooth anterior slope, and a distinct lingual branch of anteroloph; a labial
spur of anterocone is present in the two determinable specimens, one of which is strong and
free, and the other is weak and incorporated in the anterolophule; the anterolophule is straight,
joining the anterior arm of protocone with the anterocone lingually; the transversely-directed
protolophule connects to the middle of protocone; the mesoloph is of short or medium length ;
the metalophule is transverse and connected to the anterior arm of hypocone; the posteroloph
continues labially to the metacone as a low and separate ridge; the entoloph is slightly curved,
connecting the anterior arm of hypocone to the protolophule; the sinus is more or less stretched
anterolabially and the posterosinus is prominent. M2 has a pronounced anteroloph, of which the
labial branch is higher and longer than the lingual one; the protolophule is directed anteriorly
and turns transversely to join the anterior arm of protocone; the mesoloph is evident in all the
seven teeth, but variable in development, extending closely to the labial margin in four speci-
mens, of medium length in two, and short in one of the specimens; the metalophule is some-
what anteriorly-directed to join the anterior arm of hypocone or transverse to connect to the mid-
dle of hypocone; the posteroloph is pronounced, but fails to enclose the large posterosinus in
the majority ; the entoloph is slightly curved, joining either the protocone or the protolophule;
the sinus bends anterolabially ; a small anterosinus is present. M3 is subtriangular in shape due
to the distinct reduction of the metacone and hypocone; the anteroloph is similar to that of the
M2 in structure ; the protolophule and entoloph join the anterior arm of protocone at the same
point; a remnant of a mesoloph is present; the reduced metacone and hypocone are confluent
into a low cusp posteriorly.

The ml is longer than wide; the anteroconid is unbifid, either delimited or nearly blade-
shaped ; the anterolophid is distinct, with the lingual branch being higher than the labial one;
the anterolophulid is single and straight, joining the junction of the anterior arm of protoconid
and the anterolophulid to the base of anteroconid; the metalophulid is forwardly directed; a
short and free posterior arm of the protoconid is observed in one of early wear tooth; the mesolo-
phid is distinct, extending closely to the labial margin in one of the three teeth; the transversely
directed hypolophulid is connected with the anterior arm of hypoconid; a free posterior arm of
hypoconid occurs in one ml ; the posterolophid is strong, reaching the base of entoconid to en-
close the large posterosinusid; the ectolophid is straight and joins the posterior arm of protoconid
anteriorly ; a shallow sulcus (original hyposinusid?) is present in two early wear teeth. The m2
has a developed anterolophid, with the lingual branch is only slightly shorter than the labial
one; the anterolophulid is very short but thick, joining the connection between the anterior arm
of protoconid and the forwardly-directed metalophulid to the anteroconid; the posterior arm of
protoconid is prominent and confluent with the mesolophid if it is present; the mesolophid is
poorly developed, short in 2 and absent in 2 teeth; the hypolophulid is transverse and connect-
ed to the anterior arm of hypoconid ; the posterolophid is distinct and encloses the posterosinusid
at the base of entoconid; the ectolophid is straight, joining the connection between the hypolo-
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Fig. 1  Occlusal view of Alloeumyarion sithongensis and Primus pusillus
Alloeumyarion sihongensis: A. r M1, Holotype (V 16687), B. r M1 ( damaged, V 16688.2), C. r M2
(V16688.3), D. I M2(V 16688.4) , E. 1 M3(V 16690.3), F. I m1(V 16688.8), G. rml(V 16689.1) ,
H. 1m2(V 16688.9), I. rm2(V 16690.5), J. r m3(V 16689.2) ; Primus pusillus; K. r M1, Holotype
(V16695), L. damaged | M2(V 16696.1), M. 1 M3(V 16696.2), N. 1 m1(V 16696.3)

phulid and the anterior arm of hypoconid; the posterosinusid is large; a small but distinct an-
terosinusid is present. The m3 is long-triangular in shape and shows similarities to the m2 in
dental pattern, present a lingual branch of anterolophid, a distinct and free posterior arm of pro-
toconid, an anteriorly directed metalophulid and a transversely directed hypolophulid, a small
anterosinusid, and a large posterosinusid; but the hypoconid and entoconid are rather reduced.

Remarks Alloeumyarion is similar to the genus Eumyarion in having three-rooted upper
molars with relatively transverse protolophule and metalophule, and distinctly anteriorly-directed
sinus, two-rooted lower molars with transverse and nearly symmetric sinusid, ml with free pos-
terior arm of hypoconid. The similarity may indicate that the two genera are allied. Alloeumyari-
on seems to possess some dental characters which are considered to be more derived than those
of Eumyarion , such as the larger size, the weakly developed posterior arm of hypoconid in lower
molars, and distinctly reduced M3. Nevertheless, it is unlikely that Alloeumyarion is derived
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from Eumyarion recorded first in MN1 of Asia Minor ( De Bruijn and Sara¢, 1991), because
some characters in Alloeumyarion, i. e. the simple anterocone and the lack of anterolophule
spur in M1, the poor development of entoloph in upper molars, and the forwardly directed pro-
tolophule of M2 connected lingually to the anterior side of the protocone, are regarded as primi-
tive dental characteristics in cricetids.

Cricetodontinae Schaub, 1925
Cricetodon Lartet, 1851

Cricetodon wanhei sp. nov.
(Fig.2; Table 2)

1983 Cricetodon aff. C. meini, Li et al., p. 318, tab. 1
1995 Cf. Cricetodon sp., Qiu and Qiu, p. 61, appendix 1

Etymology Named in honor of Mr. Wanhe Li, an administrative leader from the IVPP,
who helped to made the collection in 1985.

Holotype Left M1, V 16691 (2.65 mmx1.80 mm).

Type locality Songlinzhuang, Sihong, Jiangsu Province.

Geological age and horizon Shanwangian, Early Miocene, Xiacaowan Formation.

Paratypes Two mandible fragments with m1 to broken m3 and m1-2, respectively, 55
molars (13 M1, 10 M2, 4 M3, 6 ml, 14 m2, 8 m3), V 16692.1-57.

Referred specimen Shuanggou: seven molars (1 M1, 1 damaged M2, 3 M3, 1 dam-
aged ml, 1 m3), V 16693.1-7. Zhengji; 11 molars (1 M2, 3 M3, 2 ml, 3 m2, 2 m3),
V 16694. 1-11.

Measurements ( see Table 2)

Table 2 Measurements of molars of Cricetodon wanhei (mm)
Length Width
Tooth
N Mean Range N Mean Range
M1 13 2.68 2.55~2.85 13 1.74 1.60 ~1.90
M2 10 2.04 1.85~2.25 10 1.73 1.65~1.80
M3 10 1.69 1.55~1.85 10 1.62 1.50 ~1.85
ml 9 2.30 2.00 ~2.40 9 1.45 1.35~1.55
m2 15 2.02 1.90 ~2.15 15 1.66 1.55~1.75
m3 10 2.06 1.85~2.20 11 1.56 1.40 ~1.65

Diagnosis Medium-sized species of Cricetodon. M1 and M2 with four roots, clear pos-
terosinus in early stage of wear, but poorly developed ectoloph; M1 with simple or indistinctly
divided anterocone; M2 with vague indication of lingual branch of anteroloph; M3 occlusal sur-
face rounded, with the lingual sinus closed by a connection between the protocone and hypo-
cone in a majority of the specimens and a posterior spur of protolophule in a few; ml with short
mesolophid and double metalophulid; m3 equally long as or even slightly longer than m2, with
short lingual branch of anterolophid.

Description The molars are medium-crowned with slightly inflated cusps, relatively short
ridges and rather narrow valleys. The lingual and labial main cusps are essentially oppositely ar-
ranged on the upper molars, while the lingual main cusps on the lower molars are distinctly an-
terior to the labial ones in position. M1 and M2 have four roots, M3 has three toots, and the
lower molars are two-rooted.

M1 has a moderately wide anterocone which is single-cusped or slightly divided into two
subequal cusps by a valley on its anterior face; the valley is so shallow that the cusp becomes
single in early stage of wear; the anterocone shows a weak labial spur or cingulum in 8 of 14
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specimens, but only two of which does the cingulum reach the base of the paracone; the ante-
rolophule is thick and straight, joining the anterior arm of protocone to the anterocone lingually ;
a short spur of anterolophule is present in half of the teeth; a protolophule I is absent, but a
short protolophule 1II is present; the mesoloph is poorly developed, extending less than half way
to the labial margin; the metalophule is short and connected to the posteroloph or the posterior
arm of hypocone; the weak posteroloph continues beyond the point where the metalophule joins
the posteroloph and labially reaches the metacone, closing a narrow posterosinus in the early
stage of wear; the entoloph is short and thick, connecting the anterior arm of hypocone to the
connection between the posterior arm of protocone and the protolophule II; a visible posterior
spur of the paracone can be recognized in half of the specimens. M2 has a robust labial branch
of anteroloph, extending to the base of paracone, but the lingual branch of anteroloph is almost
absent; the protolophule is directed transversely to join the protocone; the mesoloph is short;
the metalophule is transversely-directed to join the middle of hypocone in the majority, and
slightly posteriorly-directed to connect the posterior of hypocone in a few; the posteroloph rea-
ches the base of metacone and encloses a small posterosinus; the entoloph is thick and straight,
joining the hypocone to the protolophule; a distinct posterior spur of paracone is present in all
the specimens, but in one tooth it nearly touches the base of metacone; the sinus is nearly sym-
metric. M3 is subrounded in occlusal surface; the labial branch of anteroloph is prominent, and
a very weak lingual branch of the crest can be seen in four of ten teeth; the protolophule is di-
rected transversely to join the protocone or slightly forward-directed to connect the anterior of
protocone ; a distinct but variably developed mesoloph is present in all specimens; the metalo-
phule and posteroloph enclose a small posterosinus with the reduced hypocone and metacone;
the entoloph is thick, connected with the protolophule and metalophule lingually; the posterior
spur of paracone can be observed in seven of ten teeth, which tends to join the mesoloph or to
connect the metacone via a crest; a pronounced posterior spur of protocone is present and joins
the anterior arm of hypocone to enclose the sinus in eight specimens; a posterior spur from the
protolophule is present in four teeth.

The ml has a single-cusped and well-defined anteroconid situated labially to the longitudi-
nal axis of the occlusal surface; the anterolophid has a rather long and low labial branch rea-
ching to the base of protoconid; the anterior arm of protoconid (as in the anterolophulid) is
thick and reaches the base of anteroconid or the connection of the metalophulid I and the anter-
olophid ; the metalophulid I is short and high, connecting the metaconid to the lingual of antero-
conid ; the metalophulid II is connected to the posterior arm of protoconid, but it is variable
from distinct to absent ( completely lacking in one of eleven specimens) ; a connection of the
posterior arm of protoconid with the mesolophid can be recognized in four specimens, but a free
posterior arm of the protoconid is seldom present; the mesolophid is variable in development,
usually short but extending to or closely to the labial margin in three teeth; a remnant of an ec-
tomesolophid is present in a few specimens; the hypolophulid is short and connected to the an-
terior arm of hypoconid or the ectolophid; a free posterior arm of hypoconid is absent, but an
anteriorly directed spur from the posterolophid occurs in one tooth; the posterolophid is strong
and descends rapidly from the hypoconid, lingually it reaches or fails to reach the base of ento-
conid; the ectolophid joins the posterior arm of protoconid to the anterior arm of hypoconid; the
sinusid is nearly symmetric. The m2 is of rounded rectangle in the shape of the occlusal sur-
face; the labial branch of anterolophid is distinct and reaches to the base of protoconid, but the
lingual branch is rather short and disappears very early in wear; the anterolophulid is very short
but thick, joining the connection between the anterior arm of protoconid and the metalophulid I
to the anteroconid; a metalophulid II is absent; the mesolophid is distinct but short, ending free
in the valley in ten of 19 specimens, being posteriorly directed to connect the entoconid in the
others; the short hypolophulid is more or less backwards and connects the ectolophid just in
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I mm

Fig.2  Occlusal view of Cricetodon wanhei
A. 1 M1, Holotype (V 16691), B. r M1 (V 16692.1), C. 1 M2(V 16692.2), D. r M2(V 16692.3),
E. 1 M3(V 16692.4), F. r M3(V 16692.5), G. 1 ml(V 16692.6), H. r m1(V 16692.7), I. 1 m2
(V16692.8), J. rm2(V 16692.9), K. | m3(V 16692.10), L. r m3(V 16692.11)

front of the hypoconid; the posterolophid is prominent, but fails to enclose the posterosinusid in
the majority ; the ectolophid is short, but pronounced. The m3 is as long as, or slightly longer
than m2; it is similar to m2 in morphology, except for the reduced entoconid and hypoconid; a
longer labial branch and short lingual branch of anterolophid are present in all the moderately
worn specimens, but the lingual branch disappears with advanced wear of the tooth; the metalo-
phulid is anteriorly directed and connects the anterolophulid with the anterior arm of protoconid ;
either a mesolophid or a posterior arm of protoconid is distinctly present in all the specimens,
which connects to the reduced entoconid in most specimens; the hypolophulid is complete, join-
ing the ectolophid.

Comparisons and remarks The teeth described correspond in character to the diagnosis of
Cricetodon emended by De Bruijn and others in 1993. These characters are the bunodont molars with
“inflated” cusps, the M1 with single anterocone, the ml with single-cusped and well-defined an-
teroconid, double metalophulid, the m2 with very vague indication of the lingual branch of anterolo-
phid, and the labial branch of the anterolophid incorporated in the metalophulid.

Cricetodon is rather diverse, widely found in the Early and Middle Miocene of Europe and
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Asia Minor ( De Bruijn et al., 1993 ; Rummel, 1999). The new species C. wanhei from Sihong
represents the first named species of the genus known in eastern Asia. It is characterized by its
medium size, four-rooted M1 and M2 with clear posterosinus but poorly developed ectoloph,
with simple or indistinctly divided anteroconid of M1, round-shaped and rather complicated M3
in occlusal surface, and rather long m3.

In smaller size, having weakly developed ectoloph and distinct posterosinus on M1 and
M2, missing a clear lingual branch of anteroloph on M2, and in the presence of double metalo-
phulid on ml, C. wanhei differs from all the known Cricetodon species of the Middle Miocene,
i.e. C. hungaricus (from Haszonos, MN6), C. sansaniensis ( Sansan, MN6), C. joiae
(Manchones, MN6 ), C. albanensis ( La Grive, MN7/8) of Europe, and C. candirensis
(Candir, MN6) , C. pasalarensis ( Pagalar, MN6) and C. cariensis (Saricay, Kocgazi, MN7-8)
of Asia Minor. It differs from C. meini ( Vieux Colonges, MN4/5) in having less development
of ectoloph and less reduction of posterosinus and mesoloph on M1, less poor lingual branch of
anteroloph and more transverse metalophule on M2, the sinus of M3 being closed by a connec-
tion between the hypocone and protocone, and the presence of double metalophulid on m1. It is
different from C. aliverensis (Klein Hofmeijer and De Bruijn, 1988, MN4) on somewhat larger
size , simpler or less divided anterocone of M1, near absence of lingual branch of anteroloph on
M2, presence of a new connection between the protocone and hypocone on M3, no distinct ec-
tomesolophid and sulcus on ml, and the hypolophulid of ml being transverse rather than for-
wardly directed. C. wanhei can be easily distinguished from C. wversteegi (Kilcak, MN1) , C.
kasapligili ( Kesekoy, MN3) and C. iobieni ( Horlak, MN3/4) by having four-rooted M1 and
M2. In addition, it differs from C. versteegi in larger size, having less divided anterocone and
single protolophule on M1, in undeveloped lingual branch of anteroloph on M2 ; from C. kasap-
ligili in single protolophule on M1, double metalophulid on m1; from C. tobient in slightly lar-
ger size, having less divided anterocone on M1, undeveloped lingual branch of anteroloph on
M2, the lingual sinus closed by a connection on M3, and double metalophulid on m1.

Comparison of Cricetodon wanhei with the formerly named species of the genus shows that it
more resembles C. meini, C. aliveriensis and C. tobieni in many respects than C. versteegi, the
first appearance of the genus and any other species from the Middle Miocene. The size of mo-
lars, the weakly developed posterior spur of paracone, the relatively transverse protolophule and
metalophule, and the clear posterosinus on upper molars, the double metalophulid on ml, and
the long m3 suggest that the four species are relatively closely related.

Three-rooted M1, rounded M3, and double metalophulid of m1 are considered as original
character status for the genus ( De Bruijn et al., 1993). Furthermore, Cricetodon seems to dis-
play an evolutionary tendency to increase in size and root number of M1 and M2, and shows de-
velopment of ectoloph, reduction of the transversal ridges (including mesoloph and entomesolo-
ph on upper molars, and mesolophid and ectomesolophid on lower molars) , gradual disappear-
ance of the posterosinus, lack protolophule I of M1 and metalophulid I of m1, and reduction of
the third molars. It is evident that Cricetodon wanhet, with four-rooted M1 and without protolo-
phule I on M1, is more advanced than C. wversteegi, C. kasapligili and C. tobieni, but the for-
mer is definitely more primitive than the species from the Middle Miocene for its smaller size,
weakly developed ectoloph, presence of distinct posterosinus on upper molars, double metalo-
phulid on m1, and less reduction of the third molars. The relative similarity of the new species
to C. aliveriensis and C. meini appears to indicate their close evolutionary stage, but the Asiatic
species seems to be younger than C. aliveriensis because of its larger size and older than C.
meini for the less developed ectoloph, the less reduction of mesoloph and posterosinus on upper
molars, the presence of double metalophulid on ml ( Klein Hofmeijer and De Bruijn, 1988;
Freudenthal , 1963).
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Copemyinae Jacobs & Lindsay, 1984
Primus De Bruijn et al., 1981

Primus pusillus sp. nov.
(Fig. 1K-N)

1995 Primus sp., Qiu and Qiu, p. 61, appendix 1

Etymology Pusillus, Latin — tiny, referring to its smaller size compared with the type
species of the genus.

Holotype Right M1, V 16695 (1.08 mmx0.76 mm).

Type locality Shuanggou, Sihong, Jiangsu Province.

Geological age and horizon Shanwangian, Early Miocene, Xiacaowan Formation.

Paratypes One damaged M2(1.00 mmXx— mm), one ml (1.00 mmx0.72 mm) , one
M3 (0.65 mmx0.65 mm), V 16696.1-3.

Diagnosis  Small-sized species of Primus. M1 with less anteroposteriorly-elongated
prelobe , narrow anterocone and anteroloph, slightly posteriorly directed protolophule connecting
the posterior arm of protocone, and slightly anteriorly directed metalophule connecting the ante-
rior arm of hypocone; ml with relatively wide and blade shaped anteroconid, and anteriorly di-
rected hypolophulid.

Description The molars are low-crowned with less striking cusps relative to the valleys
separating them. The lingual main cusps of M1 are somewhat anterior to the labial one, while
the lingual main cusps of ml are distinctly anterior to the labial ones in position.

M1 has a relatively short prelobe and three roots; the single-cusped anterocone is well-de-
fined and situated labially in line with the paracone and the metacone; the wide anteroloph ex-
tends from the base of protocone nearly to the base of paracone; the anterolophule is thick but
low, bifurcating anteriorly to join the anterocone lingually and the lingual branch of anteroloph ;
a short spur of anterolophule is present; the protolophule is slightly posteriorly directed, con-
necting with the entoloph or the posterior arm of protocone; the mesoloph is poorly developed,
showing as a remnant of the ridge; the metalophule is slightly anteriorly directed, joining the
anterior arm of hypocone ; the posteroloph is weak but distinct, reaching the base of metacone to
enclose the rather wide posterosinus; the entoloph is short but complete, connected the anterior
arm of hypocone to the connection of the posterior arm of protocone and the protolophule; a pro-
nounced entostyle is present; the sinus is wide and nearly symmetric. The M2 is rather dam-
aged; a protolophule is judged to connect with the entoloph or the posterior arm of protocone
the mesoloph is short; the metalophule is anteriorly directed and connected the anterior arm of
hypocone ; the posteroloph is distinct, reaching the metacone to enclose the posterosinus; the
entoloph is short and curved, connecting the anterior arm of hypocone to the posterior arm of
protocone ; the sinus is wide and symmetric. The M3 is slightly eroded : the anteroloph is develo-
ped, with the labial branch higher than the lingual; the protolophule is anteriorly directed and
connects the anteroloph with the anterior arm of protocone; the hypocone and the matacone are
rather reduced, which are fused to the posteroloph connected the protocone to the paracone; a
conule, situated in the posterocentral portion of the tooth, appears to be the fusion of the ento-
loph and the metalophule.

The ml has two roots; the anteroconid is not a well defined cusp, but a blade shaped low
crest situated centrally; the wide and smoothly curving anterolophid extends all the way from the
metaconid to the base of protoconid; the anterolophulid is thick and reaches the base of antero-
conid; the posteriorly directed metalophulid and hypolophulid are weakly developed and meet
the posterior arm of protoconid and the anterior arm of hypoconid, respectively; a mesolophid is
absent; the posterolophid is strong but fails to close the posterosinusid; the ectolophid joins the
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posterior arm of protoconid to the anterior arm of hypoconid; the sinusid is symmetric.

Remarks Primus is a genus of cricetids with small size and simple dental pattern. Re-
cord of this taxon is rather rare and only one species P. microps was documented from the Early
Miocene of the Indian subcontinent ( De Bruijn et al., 1981 ; Kumar and Kad, 2002). The new
species P. pusillus is similar to P. microps in having unicuspid anterocone of M1 and antero-
conid of ml, striking valleys relative to cusps, weak mesoloph of M1 and M2, missing mesolo-
phid of ml. It differs from P. microps in slightly smaller size, and in M1 having less anteropos-
teriorly-elongated prelobe, narrower anterocone, the protolophule connecting the posterior arm
of protocone rather than the protocone, more anteriorly directed metalophule connecting the an-
terior arm of hypocone rather than the hypocone, and in ml having blade shaped anteroconid
and anteriorly directed hypolophulid.

Democricetodon Fahlbusch, 1964

Democricetodon suensis sp. nov.
(Figs.3, 4; Table3)

1983 Democricetodon cf. brevis, Li et al., p. 318, tab. 1
1983 7 Spannocricetodon sp. nov., Li et al., p. 318, tab. 1
1995 Democricetodon sp., Qiu and Qiu, p. 61, appendix 1

Etymology After Su, Chinese abbreviated form of Jiangsu Province, the provenance of
the fossil.

Holotype Left M1, V 16697(1.80 mmx1. 15 mm).

Type locality Shunggou, Sihong, Jiangsu Province.

Geological age and horizon Shanwangian, Early Miocene, Xiacaowan Formation.

Paratypes 86 molars (12 M1, 23 M2, 6 M3, 14 m1, 23 m2, 8 m3), V 16698. 1-86.

Referred specimen Songlinzhuang; 17 molars (4 M1, 4 M2, 1 M3, 1 ml, 6 m2, 1
m3), V 16699. 1-17. Zhengji: 76 molars (11 M1, 25 M2, 5 M3, 15 ml, 12 m2, 8 m3),
V 16700. 1-76.

Measurements (see Table 3)

Table 3 Measurements of molars of Democricetodon suensis (mm)
Length Width

Tooth

N Mean Range N Mean Range
M1 25 1.72 1.55~1.85 26 1.10 1.00 ~1.30
M2 50 1.35 1.20 ~1.50 49 1.18 1.00 ~1.30
M3 11 1.06 1.00 ~1.15 11 1.08 1.00 ~1.15
ml 29 1.43 1.25 ~1.60 30 1.05 0.90 ~1.15
m2 38 1.36 1.20 ~1.50 40 1.12 1.00 ~1.20
m3 17 1.24 1.15~1.25 17 0.97 0.90 ~1.05

Diagnosis Medium-sized species of Democricetodon with low crowned cheek teeth, rela-
tively weak cusps and crests, medium length to long mesoloph (id) s, and poorly developed
double protolophule in upper molars. M1 with simple and narrow anterocone, and a connection
between the anterior arm of protocone and protolophule II in some specimens; M2 with trans-
verse or slightly anteriorly directed metalophule; M2 and M3 usually with an “axioloph” ; ml
with simple and narrow anteroconid; ml and m2 frequently with an ectomesolophid; m3 usually
with distinct mesolophid.

Description M1 has a narrow, single and crest-like anterocone situated labially to the
midline of tooth; the anterocone in 4 out of 25 specimens shows a cingulum-like ledge on its an-
terior wall; the crescent-shaped anteroloph extends all the way from the base of protocone to the
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base of paracone; the prominent anterolophule joins the anterior arm of protocone to the antero-
cone lingually; a short and weak anterolophule spur is present in 3 out of 26 teeth; the protolo-
phule I is poorly developed, usually low and weak, completely absent in 10, as a connection
between the anterior arm of protocone and protolophule II in 6 of 27 speciemens; the protolo-
phule II is short, but present in all the specimens; the mesoloph is low and weak, long in 13
(of which some extend to the labial edge and terminate with a tiny mesostyle ), of medium
length in 9, and short in 3 ; the metalophule is short and weak, connected to the posteroloph or
the posterior arm of hypocone in 27, to the hypocone in 1 case; a thin connection joining the
metalophule to the weak mesocone is present in 2 teeth; the posteroloph is weak, ends low
against the metacone in most specimens; the entoloph is thick and curved; the sinus is slightly
posteriorly directed, which is closed by a low and variable ridge originating from the hypocone;
a narrow posterosinus is present. M2 has a complete anteroloph extending to both bases of pro-
tocone and paracone, but the labial branch is in general higher and stronger than the lingual ; a
distinct protolophule I joining the anterior arm of the protocone or the short anterolophule is
present in 48 out of 49, and interrupted in 1 M2; the “protolophule II” is relatively poorly and
variably developed (present as a weak connection between the paracone and entoloph in 31, as
an “axioloph” (a connection between the protolophule I and the entoloph) in 13, and it is ab-
sent in 5) ; the mesoloph is low, long in 38, of medium length in 8, and short in 3 ; the meta-
lophule is anteriorly directed to connect the anterior arm of hypocone or the entoloph (33), or
the mesocone (2), transversely to join the hypocone in 13, and posteriorly directed to connect
the posteroloph in 1 case; the posteroloph ends against the base of metacone and encloses the
posterosinus; the entoloph is curved; there is a prominent ridge originating from the hypocone
and closing the sinus and extending to the protocone posterolingually in some specimens. M3 is
semicircular in occlusal surface; the anteroloph is prominent, but the lingual branch of the crest
is developed as a ledge in a few specimens; the protolophule I connects the short anterolophule
with the anterior arm of the protocone; the protolophule II is developed in 2 specimens; the me-
soloph is thin, long in 4, of medium length in 3, and absent in 4 out of 11 specimens; the hy-
pocone is very reduced and the metacone is fused to the posteroloph, which encloses the small
posterosinus with the metalophule; the posterior part of the old entoloph and the neo-entoloph
(see Theocharopoulos, 2000 ) are present in all M3; an “axioloph” can be observed in 6
teeth; a pronounced hypocone-ridge is present in most specimens.

The ml has a small single-cusped or crest-like anteroconid; the anterolophid is semi-
rounded with the labial branch lower but longer than the lingual ; the anterior arm of protoconid
is complete and reaches the anteroconid; the metalophulid 1 is forward-directed and connects
the anterior arm of protoconid in 28 out of 29 ml, and transverse joining the protoconid in 1, in
one it is absent; a metalophulid II is lacking; the mesolophid (or psudomesolophid) is present
in all specimens but low and variable in development, long in 19 ( terminated with a tiny meso-
stylid in some specimens) , of medium length in 7, short in 4 cases; an ectomesolophid is pres-
ent in 7 specimens, extending to the labial border in 5 and medium length in 2 ; the hypolophu-
lid is transverse or slightly anteriorly directed to join the ectolophid, an additional backward-di-
rected hypolophulid is present in 1 tooth; the posterolophid is strong and extends to the base of
entoconid ; the ectolophid is prominent and curved; the sinusid is more or less anteriorly direct-
ed. The m2 has a distinct anterolophid, with the longer and steeper labial branch ending
against the base of protoconid, and the shorter and gently lingual branch extending to the anterior
wall of metaconid and restricting a minuscule anterosinusid; the metalophulid is connected to
the anterior arm of protoconid or the short anterolophulid; a metalophulid II is absent; the me-
solophid is distinct, long in 17, of medium length in 16, short in 4, and absent in 2 out of 39
specimens; a short or medium length of ectomesolophid is present in 10 cases; the hypolophulid
is slightly anteriorly directed and connects the ectolophid; a low and weak connection (‘hypolo-
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1 mm

Fig.3  Occlusal view of Democricetodon suensis
A. 1 M1, Holotype (V 16697), B. r M1(V 16698.1), C. 1 M2(V 16698.2), D. r M2(V 16698.3) ,
E. I M3(V 16698.4), F. r M3(V 16698.5), G. I ml1(V 16698.6), H. r m1(V 16698.7), . 1 m2
(V16698.8), J. rm2(V 16698.9), K. 1 m3(V 16698.10), L. r m3(V 16698.11)

phulid 1I?7) between the entoconid and posterolophid is present in 11 teeth; the posterolophid is
connected to the entoconid; the ectolophid is prominent and curved; the sinusid is slightly ante-
riorly directed, and the anterosinusid is present, but small and narrow. The m3 has an anterior
portion similar to that of m2 in morphology ; the metalophulid is connected to the anterolophid or
to the short anterolophulid together with the anterior arm of protoconid; the mesolophid extends
to the lingual border of the tooth in 10 out of 17 specimens, is of medium length in 4, short in
2 and absent in 1; the hypoconid is reduced, but still conspicuous, while the entoconid is very
reduced and fused to the ridge that runs from the metaconid to the hypoconid; a transverse or
slightly anteriorly directed hypolophulid, a pronounced ectolophid and a closed posterosinusid
are present in all m3.

Comparisons and remarks More than 20 species of the genus Democricetodon have
been recognized in Eurasia ( Fahlbusch, 1964 ; Freudenthal, 1967 ; Wessels et al., 1982 ; Kor-
dos, 1986; Tong and Jaeger, 1993; Qiu, 1996; Theocharopoulos, 2000; Maridet et al.,
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2000). Some of these named species show obviously intraspecific variation in dental morpho-
logy, and subtle interspecific differences. So far as the size of teeth, the new species D. suensis
is comparable to D. crassus (Freudenthal, 1969) , D. brevis (Schaub, 1925) , D. romieviensis
( Freudenthal, 1963), D. franconicus Fahlbusch, 1966, D. sulcatus Freudenthal, 1967, D.
hispanicus Freudenthal, 1967, but smaller than D. affinis ( Schaub, 1925), D. gailardi
(Schaub, 1925), D. mutilus Fahlbusch, 1964, D. freisingensis Fahlbusch, 1964, D. kohat-
ensis Wessels et al., 1982, D. hasznosensis Kordos, 1986, D. walkeri Tong & Jaeger, 1993,
and D. fourensis Maridet et al., 2000, and larger than D. gracilis Falhbusch, 1964, D. ana-
tolicus Theocharopoulos, 2000, and D. doukasi Theocharopoulos, 2000.

Democricetodon suensis differs from D. crassus in having wider anterocone in M1 and an-
teroconid in ml, and the anterocone being situated more distant to the anterior cusps in M1.
The former can be distinguished from D. brevis by the narrower anterocone in M1 and antero-
conid in ml, less developed double protolophule in M1 and M2, much lower frequency of pos-
teriorly directed metalophule in M2, and poorly developed ectomesolophid in ml and m2. It
differs from D. romieviensis in less developed double protolophule in M1 and M2, and longer
mesolophid in lower molars. The new form is distinguishable from D. franconicus by its wider
anterocone in M1 and anteroconid in ml, more developed double protolophule and higher fre-
quency of posteriorly directed metalophule in M1, usually longer mesolophid in lower molars. It
can be easily distinguished from D. sulcatus by the simple anterocone in M1, less developed
double protolophule in M2 ; much developed mesolophid in lower molars, and the less reduced
M3 and m3. D. suensis is on average larger than D. hispanicus, with the anteroconid less close
to the anterior cusps, but without a distinct cingulum ridge connecting the metaconid and ento-
conid in ml.
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Fig.4 Scatter diagrams showing length and width of molars of Democricetodon from China

D D. lindsayi from Moergen I, Nei Mongol ;
® D. tongi from Moergen I, Nei Mongol; «— D. suensis from Sihong, Jiangsu

Two species Democricetodon lindsayi and D. tongi from the Middle Miocene of Tunggur,
Nei Mongol are documented in China ( Qiu, 1996). The new taxon is closer to D. lindsayi than
D. tongi in size (Fig.4). In morphology, it differs from D. lindsayt in lower crowned molars
with relatively weaker cusps and crests, in having narrower and simpler anterocone in M1 and
anteroconid in ml, anterolophule ending against in general more lingual edge of the anteroloph,
mesoloph being on average longer in M1, less developed double protolophule, presence of an
“axioloph” instead of protolophule II in some M2, less presence of double metalophule in M2 ( a
posteriorly directed metalophule present in more than half M2 of D. lindsayi), and in higher
frequency of ectomesoloph and double hypolophulid in m2. The smaller size, the lower crowned
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teeth with relatively weak cusps and crests, the narrower anterocon(id)s in the first molars, the
poorly developed double protolophule in M2 may be interpreted as more primitive features for
the new species.

In general, the Asiatic species of Democricetodon show great similarities to the European
species in the dental character, and no “continent-specific features” could be recognized among
the known taxa. Thus, the phylogenetic relationships of the Asian species with the European
ones are difficult to value at this moment. A phylogenetic reconstruction for the Asiatic species
also awaits further discovery and evidence.

Megacricetodontinae Mein & Freudenthal, 1971
Megacricetodon Fahlbusch, 1964

Megacricetodon sinensis Qiu et al., 1981
(Figs.5, 6; Table 4)

1983 Megacricetodon aff. collongensis, Li et al., p. 318, tab. 1
1995 Megacricetodon sp., Qiu and Qiu, p. 61, appendix 1

Referred specimen Songlinzhuang: 20 molars (5 M1, 3 M2, 1 M3, 5 ml, 4 m2, 2
m3), V 16701. 1-20. Shuanggou: two maxillary fragments with M1 and M1-2, respectively,
two mandiblar fragments with ml and m2-3, respectively, 76 molars (15 M1, 14 M2, 2 M3,
18 ml, 22 m2, 5 m3), 16702.1-80. Zhengji: 80 molars (16 M1, 22 M2, 1 M3, 16 ml, 21
m2, 4 m3), V 16703.1-80.

Measurements ( see Table 4)

Table 4 Measurements of molars of Megacricetodon sinensis (mm)
Length Width
Tooth

N Mean Range N Mean Range
M1 27 1.50 1.40 ~1.65 36 0.95 0.82~1.05
M2 37 1.09 0.95~1.20 37 0.96 0.85~1.06
M3 3 0.83 0.65 ~0.85 3 0.75 0.65 ~0.80
ml 29 1.31 1.20 ~1.50 33 0.86 0.75 ~0.95
m2 47 1.08 1.00 ~1.25 47 0.90 0.75 ~1.00
m3 11 0.87 0.75~0.95 10 0.74 0.65~0.85

Description M1 has a low ledge on its anterior face in some specimens and a narrow lin-
gual cingulum continued from the anterocone to the hypocone in a few; the anterocone is divid-
ed by a longitudinal groove into a smaller lingual conule and a larger labial one; the anterolo-
phule joins anteriorly to the lingual anteroconule in 25 of 32 specimens, to the connection be-
tween the conules in the remainders; a short and weak anterolophule-spur is present in one of
26 teeth; the protolophule I is poorly developed in three teeth; the protolophule II is short,
slightly posteriorly directed to connect the entoloph in the majority of specimens (31 cases) ,
transversely connects to the posterior arm of protocone in a few (2), and interrupted in one
specimen ; the mesoloph is low and variable in length, extending to the labial edge in 3, of me-
dium length in 11, and short in 19; the metalophule is single, connected to the posteroloph or
the posterior arm of hypocone in 28, to the hypocone in 6 cases; the posteroloph is week, and
ends low against the metacone; the entoloph is short, but complete; a weak posterior spur of
paracone is present in 4 specimens; the sinus is wide, transverse, and asymmetric. M2 has
well developed lingual and labial branches of anteroloph, which are about equal in length; the
anterolophule is short and thick; the anteriorly directed protolophule I is present in all the speci-
mens; a very thin and low protolophule II is present in 4 of 36 teeth; the mesoloph is long in 3,
of medium length in 15, short in 16, and absent in 4; the metalophule is variable in direction
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and connection, either anteriorly directed to connect the anterior arm of hypocone (11), or
transversely to join the hypocone (19) and posteriorly to connect the posteroloph (7) , and lac-
king in one tooth; the posteroloph ends against the base of metacone and encloses the posterosi-
nus ; the entoloph is complete and curved; in 35 M2s, the posterior spur of paracone is present
in 12, one of which connects to the mesoloph. M3 is subtriangular in occlusal surface; the hy-
pocone and metacone are rather reduced; the protolophule and metalophule are single, distinct
and anteriorly directed; a short mesoloph is present in one of three specimens.

| mm

Fig.5 Occlusal view of Megacricetodon sinensts
A. I MI(V 16702.1), B. 1 M2(V 16702.2), C. 1 M3(V 16702.3), D. r maxillary fragment with M1-
2(V 16702.4), E. r M3(V 16702.5), F. I m1(V 16702.6), G. | mandiblar fragment with m2-3
(V16702.7), H. rml(V 16702.8), I. r m2(V 16702.9), J. r m3(V 16702.10)

The ml has a single-cusped anteroconid situated on the longitudinal axis of the tooth; Both
the lingual and labial branches of anterolophids are usually well developed, with the latter lower
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but longer than the former; the low and thin anterolophulid, present in 36 of 37 specimens, ex-
tends mostly from the labial side of the anteroconid and from the posterior side in others; the
metalophulid and the hypolophulid are short and single, the former is distinctly forward-directed
to connect the anterior arm of protoconid or the anterolophulid, while the latter is slightly anteri-
orly directed (in most) or transverse (in some) to join the ectolophid; the mesolophid is poorly
developed, of medium length in four, short in 22 and lacking in 12; a short ectomesolophid is
present in 2 specimens; the posterolophid is relatively strong and ends low against the ento-
conid ; the ectolophid is more or less curved; the sinusid is wide and slightly forwardly-direct-
ed. The m2 has a long labial branch of anterolophid, descending to the base of protoconid; the
lingual branch of anterolophid is short, while it is absent in 8 out of 47 ; the metalophulid and
hypolophulid are slightly anteriorly directed; the mesolophid extends toward the metaconid, of
medium length in 2, short in 28, and absent in 15; the posterolophid reaches the entoconid in
majority and stops before the entoconid base in a few; the ectolophid is curved; the sinusid is
slightly anteriorly directed. The m3 has an anterior portion similar to that of m2 in morphology;
the hypoconid is small, while the entoconid is very reduced and fused to the ridge that runs
from the metaconid to the hypoconid; the mesolophid is absent in all the 11 specimens; the hy-
polophulid, the ectolophid and the posterolophid encloses the posterosinusid.
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Fig. 6 Scatter diagrams showing length and width of molars of Megacricetodon from China

C D M. sinensis from Moergen IT, Nei Mongol ;
® M. yei from Junggar, Xinjiang; «<— M. sinensis from Sihong, Jiangsu

Remarks The teeth described above have morphology consistent with the diagnosis of the
genus Megacricetodon, i. e. the low crowned and relatively more elongated molars, the three-
rooted upper molars, the split anterocone of M1, the presence of posterosinus and usually single
connection between the protocone and paracone in M1 and M2, the single anteroconid of ml,
the distinctly reduced m3, and the variable mesoloph (id). They were originally referred to
Megacricetodon aff. M. collongensis because of the similarity in size and general dental mor-
phology (Li et al., 1983) , and later to an indeterminate species of Megacricetodon ( Qiu and
Qiu, 1995). The absence of split anteroconid of ml in these specimens seems to prevent as-
signment of this taxon to M. collongensis of Europe, but instead attributable to M. sinensis of
China. In size these teeth almost fall within the range of M. sinensis molars from Moergen II,
Tunggur, Nei Mongol (Qiu, 1996) , and are only somewhat larger in average dimensions ( Fig.
6). In morphology they also show variation in the development of the anterolophule spur of M1 ,
in the development of the anterolophulid and the mesolophid of ml, and the posterior spur of
paracone of M1, in the direction of the metalophule of M1 and M2, in the connection of the an-
terolophule of M1, and in the development of double protolophule of M2, but they fall within
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the range variation exhibited by the Moergen M. sinensis. Compared to M. sinensis from Tung-
gur, the material from Sihong has in general a deeper anterior groove on the anterocone and rel-
atively larger lingual conules of the anterocone in M1, more anterolophule connecting to the lin-
gual conule of anterocone in M1, less anteriorly directed but more transverse metalophule in
M2, more complete anterolophulid in m1. These minor differences may probably be interpreted
as more primitive features for the Sihong population of M. sinensis.

In addition to M. sinensis, two other species of the genus Megacricetodon pusillus Qiu et
al., 1981 and M. yei Bi et al., 2008 have been reported in the Neogene of northern China. Bi
et al. (2008) is right that M. pusillus might be a synonym of M. sinensis. Megacricetodon yei
known from Junggar Basin, Xinjiang is slightly larger on average than M. sinensis from Sihong
(Fig.6), and differs from the latter in having higher percentage of anterolophule spur in M1 ,
frequent occurrence of the posterior spur of paracone in M1 and M2, and higher frequency of

double protolophule in M2.
3 Discussion

Association The 6 fragmentary jaws and 552 isolated rodent teeth from Songlinzhuang,
Shuanggou, and Zhengji of the Sihong area represent 4 subfamilies, 5 genera and 5 species of
the family Cricetidae. These are Alloeumyarion sihongensis gen. et sp. nov. of Eumyarioninae,
Cricetodon wanhet sp. nov. of Cricetodontinae, Primus pusillus sp. nov. and Democricetodon
suensts sp. nov. of Copemyinae, and Megacricetodon sinensis Qiu et al. 1981 of Megacriceto-
dontinae. They are of the most diverse and abundant group of mammals in the Sihong Fauna.

The specimens of the five taxa described occur in all three sites in Sihong area. Measure-
ments and morphology of each species for these localities are within the normal variation. This
means that these materials from Sihong can be treated as a cricetid association from the Xia-
caowan Formation.

Biogeography Two of the identifiable genera ( Democricetodon and Megacricetodon ) are
commonly recorded in the Early and Middle Miocene in Europe (Kilin, 1999 ), in northern
Asia from the Mongol Plateau to the Junggar Basin and Kazakhstan ( Daxner-Hock and Badam-
garav, 2006; Qiu et al., 1981, 2006; Qiu, 2001; Wang et al., 2009; Meng et al., 2006,
2008 ; Bi et al., 2008 ) , in southern Asia (De Bruijn et al., 1981 ; Wessels et al., 1982 ; Lind-
say, 1988; Kordikova and De Bruijn, 2001 ), and in western Asia ( Pelaez-Campomanes and
Daams, 2002). The genus Cricetodon occurs in the Early and Middle Miocene of Nei Mongol ,
Anatolia and Europe ( Wang et al., 2009 ; De Bruijn et al., 1993 ; Rummel, 1999). This sug-
gests wide dispersal of the three genera in Eurasia during the Early and Middle Miocene, and
the Sihong taxa represent their eastern extension of distribution. In addition, the genus Primus
is also present in the fauna of the Murree Formation in Pakistan. No evidence of immigration of
these animals between Eurasia and North America can be confirmed. However, the similarity of
Democricetodon to the North American Copemys Wood, 1936 in dentition seems to show their
close affinity. The author would follow American students ( Lindsay, 1972; Jacobs and Lind-
say, 1984 ) in suggesting that the idea of Democricetodon as a candidate for the ancestry of
Copemys can not be excluded.

The Sihong fossil localities are situated in the modern “Transitional Zone” of zoogeographic
regions between the Oriental Region and the Palaearctic Region, where animals particular to the
two regions occur in sympatry. The Sihong Fauna also demonstrates modern zoogeographic re-
gion relationships in character of composition. It contains a number of groups particular to or
mainly distributed in the Holarctic and Palearctic regions, such as Castoridae, Ochotonidae and
Gliridae, and some groups restricted to the Oriental Region, such as Platacanthomyidae and
Echinosoricinae, for example. It is clear that the cricetids from Sihong in the “Transitional
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Zone” possess Palearctic property, because the family is confined today to North China.
Alloeumyarion in the Sihong Fauna may be a representative of local speciation, which might
have derived from Eucricetodon in Oligocene or very early Miocene.

Biochronology The joint occurrence of Cricetodon, Democricetodon and Megacricetodon
characterize the Sihong Fauna of the Xiacaowan Formation as an Early or Middle Miocene age.
Qiu and Qiu (1995) correlated the fauna to MN4 of Europe on the basis of the fossil evidence
of mammals. This study of cricetids seems to essentially approve such an assignment. Criceto-
don are mainly known from the Ageanian ranging to the Astaracian (MN1-8) in Europe and western
Asia (Rummel, 1999). C. wanhei from Sihong shows closer evolutionary stage in morphology to C.
alweriensis and C. meini from the MN4/5 zones than to any other species of the genus. The relative-
ly more primitive feature of the Democricetodon and Megacricetodon from Sihong relative to those
from the Middle Miocene of Tunggur, Nei Mongol implies an older age for the Sihong association.
Comparisons with the Siwalik faunas of Pakistan, the presence of Primus in the Sihong Fauna indi-
cates its closer age to the Early Miocene fauna of the Murree Formation than to the Middle Miocene
fauna of the Chinji Formation ( Primus is absent in this fauna). It seems likely that the Sihong Fau-
na can be restrained to the Early Miocene age, and correlated, in European terms, with MN4. Nev-
ertheless, an early MNS equivalence of the fauna cannot be excluded.
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