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Introduction

The Upper Cretaceous Mifune Group (originally 
the Mihune Group in Matsumoto, 1939) distributed in  
Mifune Town district, Kumamoto Prefecture, west-
ern Japan, yields a number of fossil vertebrates (e.g.,  
Mifune Town Dinosaur Fossils Research Committee, 
1998; Ikegami et al., 2000; Ikegami, 2003). From the 
“Upper Formation” of this group, a eutherian mammal 
“Sorlestes” mifunensis (“Zhelestidae”) was reported by 
Setoguchi et al. (1999). 

Cretaceous mammalian remains have been found in 
Japan only from three formations, including the “Upper 
Formation” of the Mifune Group in Japan. The other 
two are the Lower Cretaceous Kuwajima and Kitadani 
formations of the Tetori Group in central Japan (Takada 
et al., 2001; Tsubamoto et al., 2004; Rougier et al., 
2007). Moreover, the Mifune Group is, up to now, the 
only locality that has yielded a Cretaceous eutherian fos-
sil in Japan, and also the only locality containing Late 
Cretaceous mammals in the eastern part of East Asia. 
There are some Early Cretaceous localities in the eastern 
part of East Asia, such as northeastern China and Japan 
(e.g., Wang et al., 1995; Takada et al., 2001; Tsubamoto 
et al., 2004; Wang et al., 2006; Rougier et al., 2007), 
and abundant mammalian fossil records exist for them, 
whereas most of the Late Cretaceous localities are lo-
cated inland, for example, in Mongolia and Central Asia 
(e.g., Nessov et al., 1994; Nessov et al., 1998; Kielan-
Jaworowska et al., 2004). Knowledge about Late Creta-
ceous mammals in the eastern part of East Asia is, there-
fore, still quite restricted.

The age estimation of the Mifune Group is relatively 

well established by biostratigraphical correlations and 
fission track datings. The “Lower Formation” of the 
group, which underlies the “Upper Formation,” is corre-
lated to the Cenomanian based on an ammonoid, Euca-
lycoceras sp. cf. E. spathi, and an inoceramid, Birostrina 
tamurai (Tamura et al., 1974; Matsumoto et al., 1982; 
Matsumoto and Noda, 1986). Zircon fission track ages 
have also been reported from tuff beds within the group: 
93.1±4.4 and 89.8±4.0 (both 1 SD) Ma from the lower 
part of the “Lower Formation”; and 83.6±3.1, 82.1±11.1 
(both 1 SD), and 86.4±7.8 (2 SD) Ma from the “Upper 
Formation” (Tsubamoto, 2001; Ikegami et al., 2007). 
The “Upper Formation” is correlated to the Coniacian to 
Campanian (Gradstein et al., 2004) on the basis of these 
data. This indicates that mammals from the formation 
can be correlated with fertile records from the Bissekty 
Formation of Uzbekistan (Nessov et al., 1998). 

There has been only one mammalian fossil described 
from the group, the type specimen of “Sorlestes” mifu-
nensis. The discovery of additional mammalian fossil 
specimens improves the potential of the “Upper Forma-
tion” of the Mifune Group as a Late Cretaceous mam-
malian fossil locality. In this short paper, we describe 
two additional fragmentary fossils of mammals from 
the “Upper Formation” of the Mifune Group. The speci-
mens were found from the type locality of “Sorlestes” 
mifunensis (Setoguchi et al., 1999, fig. 1). One of the 
specimens was provisionally reported by Ikegami et al. 
(1997) as a lower premolar of a primitive “insectivore.” 
The identification is, however, corrected in this paper 
that it is a lower molar of a “zhelestid” eutherian. An-
other specimen is an edentulous eutherian mandible.
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Abbreviations.—MDM, Mifune Dinosaur Museum 
(Mifune, Kumamoto, Japan). KUJM, Kyoto University, 
Japan, Mesozoic (Kyoto University Museum, Kyoto, 
Japan).

Description and discussion

Specimen 1: “zhelestid” lower molar (Figure 1, Table 1.1)
Material.—MDM 130, an isolated right m1 or m2.
Description.—MDM 130 is a tribosphenic molar pre-

serving most of the trigonid and talonid. The trigonid 
is much taller than the talonid, and two trigonid cusps 
are preserved: protoconid and metaconid. The proto-
conid is larger and slightly higher than the metaconid, 
and the apices of both cusps have wear facets along the 
protocristid. A weak paracristid extends mesiolingually 
from the tip to the base of the protoconid. The paraconid 
region has been badly broken, and there is no evidence 
to show the position of the paraconid. The posterior tri-
gonid wall is nearly vertical.

The talonid is at least as wide as the trigonid (Table 
1.1). The talonid basin has a flat surface, but it is not 
obvious whether this situation is the result of wear or 
secondary erosion. The talonid cusps are badly damaged 
but the base of the hypoconid is situated in the postero-
labial corner of the talonid. Posterior and lingual sides of 
the talonid are broken, thus the positions of the hypoco-
nulid and entoconid are not apparent. The cristid obliqua 
extends to the posterior trigonid wall, slightly labially 
below the notch between protoconid and metaconid.

The posterior root is preserved but it is badly dam-
aged. It is situated just beneath the talonid basin.

Discussion.—In 1997, when MDM 130 was first re-
ported by Ikegami et al., they concluded that it probably 
was a right lower premolar of a primitive insectivore, 
based on evidence such as: the talonid is anteroposte-
riorly shorter than the trigonid; the talonid is simple 
and has a flat basin; the tooth is smaller than the type 
specimen of “Sorlestes” mifunensis (KUJM 95002). Our 
observation, however, revealed that some of these ob-
servations were not correct. The talonid of MDM 130 is 
well developed, not shorter than the trigonid (Table 1.1). 
Its original size is estimated not to be evidently smaller 
than but to be as large as KUJM 95002 (Table 1.1). 
These facts indicate that MDM 130 is not a premolar but 
a eutherian molar.

Because the talonid does not extend distally and is at 
least as wide as the trigonid, MDM 130 seems to be a 
right lower m1 or m2. When MDM 130 was unearthed, 
the twinned entoconid and hypoconulid were preserved 
on the distolingual part of the talonid, which unfortu-
nately disappeared during preparation. The entoconid-
hypoconulid twinning is one of the diagnostic features 

of the “Zhelestidae,” and thus MDM 130 seems to be a 
molar of a “zhelestid” species.

The characteristics of both the paraconid region of the 
trigonid and the talonid are poorly preserved, hence it 
is difficult to precisely compare MDM 130 with “zhe-
lestids.” The preserved portion of the trigonid in MDM 
130 implies that the paraconid was probably small, and 
that the trigonid is relatively constricted. MDM 130 
is distinguished from North American and European 
“zhelestids” in its crown morphology: it differs from 
Gallolestes, Labes, and Lainodon in the constricted tri-
gonid (Lillegraven, 1976; Pol et al., 1992; Gheerbrant 
and Astibia, 1994; Kielan-Jaworowska et al., 2004); 
from Avitotherium, Gallolestes, and Lainodon in the 
protoconid, which is not greatly larger than the meta-
conid (Lillegraven, 1976; Cifelli, 1990; Gheerbrant and 
Astibia, 1994; Kielan-Jaworowska et al., 2004); and 
from Alostera, Gallolestes, and Labes in the entoconid-
hypoconulid twinning (Lillegraven, 1976; Fox, 1989; 

Figure 1. SEM photographs of a “zhelestid” right lower 
molar (MDM 130, resin cast). Scale bar is 1 mm. Left to anterior.  
a, in occlusal view; b, in slightly antero-lingual view.

Table 1. Measurements (mm) of specimens. 1. MDM 130 and 
the holotype of “Sorlestes” mifunensis (KUJM 95002). Data of KUJM 
95002 are after Setoguchi et al. (1999). L, crown length; TRL, trigonid 
length; TAL, talonid length; TRW, trigonid width; TAW, talonid width. 
2. MDM 725. L, length of the specimen; D, dorso-ventral depth of 
the specimen; HRD, depth of the horizontal ramus below m1; HRW, 
transverse width of the horizontal ramus at position of m1.

L TRL TAL TRW TAW

MDM 130
KUJM 95002

2.4
2.60

1.1
1.15

1.3
1.45

1.6
1.75

1.5
1.70

Table 2. MDM 725. L, length of the specimen; D, dorsoventral 
depth of the specimen; HRD, depth of the horizontal ramus below m1; 
HRW, transverse width of the horizontal ramus at position of m1.

L D HRD HRW

MDM 750 16.7 6.2 3.8 2.0
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Pol et al., 1992; Kielan-Jaworowska et al., 2004). 
Compared with Asian “zhelestids,” MDM 130 is larger 
than some species such as Sheikhdzheilia rezvyii, As-
panlestes aptap, and “Sorlestes” kara, and is smaller 
than cf. Eoungulatum kudukensis (Nessov et al., 1998; 
Averianov and Archibald, 2005). The size of MDM 130 
is probably in the range of “Sorlestes” budan and “S.” 
mifunensis (Nessov et al., 1998; Setoguchi et al., 1999; 
Table 1.1). MDM 130 resembles the type specimen of 
“S.” mifunensis from the same outcrop (KUJM 95002) 
in the proportions of the trigonid cusps (Setoguchi et al., 
1999), suggesting that MDM 130 might be referable to 
“S.” mifunensis.

Specimen 2: eutherian mandible (Figure 2, Table 1.2)
Material.—MDM 725, a left dentary fragment.
Description.—MDM 725 is a fragment of an eden-

tulous left dentary. The anterior part of the horizontal 
ramus is missing. In the distal part of the specimen, the 
mesial part of the coronoid process is preserved. From a 
SOFTEX photograph, subequally sized alveoli for four 
double-rooted teeth are present (Figure 2d). The poste-
riormost alveolus is anteroposteriorly longer than the 
others. The anteriormost alveolus is broken and only the 
posterior root of a double root tooth is preserved, which 

is the shortest of all the preserved alveoli. The anterior 
end of the masseteric fossa reaches just below the me-
sial base of the coronoid process. The angular process is 
not preserved on MDM 725. There is no trace of an in-
flected angular process on the posteriormost part of the 
specimen. Neither a trace of postdentary elements nor a 
distinct Meckel’s groove is observable.

Discussion.—MDM 725 consists of a dentary. There 
are no tooth crowns preserved on MDM 725, thus it is 
difficult to decide to which taxon the specimen belongs. 
MDM 725 is distinguished from the mandible of mul-
tituberculates in having neither a rodentlike deep man-
dibular corpus (Kielan-Jaworowska et al., 2004) nor the 
very large alveolus of unique p4, which is the third tooth 
from the posterior end. MDM 725 is probably a euthe-
rian dentary. It does not appear to be referable to most 
primitive Mesozoic mammals such as eutriconodontans 
and “symmetrodontans” in lacking Meckel’s groove and 
any trace of postdentary elements. Because any trace of 
an inflected angular process is not observed on MDM 
725, even at the posteriormost part of the specimen, it is 
not referable to a metatherian dentary. An anteroposteri-
orly longer alveolus for the posterior root of m3 is com-
mon among Mesozoic eutherians. It is also probable that 
the anteriormost shorter alveolus is for the last premolar, 

Figure 2. A fragment of eutherian left mandible (MDM 725). Scale bar is 5 mm. a, SEM photograph of MDM 725 (resin cast) in 
labial view; b, same in lingual view; c, same in occlusal view; d, SOFTEX photograph of MDM 725, p5 to m3 indicate alveolus for each 
tooth; m.c., mandibular canal.
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and that this specimen had only three molars. MDM 130 
resembles the type specimen of “Sorlestes” mifunensis 
in the size (depth and width) of the horizontal ramus 
(Setoguchi et al., 1999; Table 1.2).
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