Bull. Natn. Sci. Mus., Ser. C (Geol.), 2 (1), March 22, 1976

Quaternary Rodents from Japan

By
Kazimierz KOWALSKI

Institute of Systematic and Experimental Zoology, Polish Academy of
Sciences, Krakow, Poland

Yoshikazu HASEGAWA

Department of Paleontology, National Science Museum, Tokyo

Notwithstanding numerous discoveries of mammalian remains made in the Japa-
nese Islands during last hundred years, the data on fossil rodents from this territory are
scarce. MATSUMOTO (1921) described and illustrated an incisor of an undetermined
sciurid from the Miocene Mizunami Formation in Gifu Prefecture. This description
was repeated by KAMEI and OKAzAK1 (1974).  All other remains of rodents from Japan
mentioned in the literature and described in the present paper are of Quaternary.

In his preliminary report on the fauna of the Kuzuii Formation in Tochigi Prefec-
ture, SHIKAMA (1937) mentioned the presence of two species of rodents, Microtus
montebelli and Apodemus speciosus. In the excellent monograph on the Kuzuii fossil
fauna the same author (SHIKAMA 1949) described and illustrated remains of Petaurista
cf. leucogenys and undetermined teeth of other forms of Sciuridae.

In 1952 SHIKAMA, SIMAOKA (=HASEGAWA), CHINZEI and KAGAMI published
the list of Holocene animal remains of Same Cave in Shiga Prefecture including rodent
species such as Microtus montebelli, Petaurista leucogenys oreas and Apodemus sp.

In 1954 NAORrRA described fossil remains from numerous localities, mostly in the
Kuzuii region in his monograph on Old Stone Age of Japan (in Japanese). A few
of them contain rodents, determined as Microtus montebelli, Petaurista leucogenys,
Apodemus sylvaticus speciousus, Mus molossimus molossimus and Sciurus sp. The book
includes some figures of teeth and other bones of rodents.

NakaJMA and KuwANo (1957) and NAkAJIMA (1958) published a list of mammalian
remains unearthed from the fissures of Shiriya quarry in Aomori Prefecture. Among
these, the following rodent species were recognized (specific determination by N.
NAORA):  Microtus montebelli, Clethrionomys rufocanus andersoni, Apodemus sylvaticus
speciosus, Rattus rattus, Mus cf. molossimus molossimus.

In 1958 two papers describing Pleistocene and Holocene remains from the caves of
the Akiyoshi district in Yamaguchi Prefecture were published as a preliminary report by
SHIKAMA, HASEGAWA and OKAFUJI and a more comprehensive paper by SHIKAMA and
OkAFUJI. The sediments of many localities could be stratigraphically divided into
several stages ranging from Upper Pleistocene to Holocene. The Upper Pleistocene



32 Kazimierz KowaLrski and Yoshikazu HASEGAWA

fauna contained remains of Microtus montebelli. The same species, accompanied by
Apodemus speciosus, Apodemus geisha and Apodemus sp. was found in layers of upper-
most Pleistocene of some localities and accompanied by Rattus sp., Apodemus speciosus
and Apodemus geisha in the horizons dated as Lower Holocene. Finally, in the fauna
of the surface soil Microtus montebelli was found in association with Petaurista leuco-
genys, Rattus norvegicus, Apodemus speciosus and Apodemus geisha. No description
of rodent remains was given.

In 1959 TAKkAI (in Suzuki and TAKAL 1959) published a list of vertebrate species
found in the sediments of a fissure in Ushikawa, Aichi Prefecture. The fauna contained,
among others, Microtus montebelli. 1t was dated as upper part of the Middle Pleisto-
cene and contemporaneous with the Upper Kuzuii fauna.

In 1962 TakAl compiled a list of vertebrates from the fissure-filling sediments
of Tadaki Limestone quarry at Mikkabi in Shizuoka Prefecture. The fauna was of
the same age as Upper Kuzuii and contained a unique rodent, Microtus montebelli.
In the same year SHIKAMA and HASEGAWA reported about a fissure fauna from a quarry
in Shikimizu in Ehime Prefecture. The fauna, which contained remains of the giant
salamander, Megalobatrachus japonicus (TEMMINCK), was determined broadly as Pleisto-
cene. Clethrionomys sp., Apodemus sp. and Sciurus sp. were determined.

In 1963 HASEGAWA in a short paper (in Japanese) listed the fossil vertebrates from
Ikumo quarry, Yamaguchi Prefecture. The presence of Microtus montebelli, Myopus
aff. schisticolor, Clethrionomys sp., Apodemus argenteus, Apodemus speciosus and
Sciurus sp. was reported.

In 1966 HASEGAWA published a short summary of contemporary knowledge of
Quaternary smaller mammalian fauna of Japan (in Japanese). The lists of mammals,
including rodents, from all previously published small mammalian localities were
given in addition to the first lists of two other localities: Ando quarry in Yamaguchi
Prefecture and Shiraiwa Mine inShizuoka Prefecture. He lised Clethrionomys rufoca-
nus andersoni, Apodemus speciosus and Petaurista leucogenys, from Ando and Microtus
montebelli, Apodemus speciosus, Apodemus geisha and Sciurus lis from Shiraiwa.

In 1968 HASEGAWA, YAMAUCHI and OKAFUII reported the presence of a subrecent
assemblage of bones in Ojikado Cave in northern Kyushu. Clethrionomys sp. and
Petaurista leucogenys represent rodents in this fanua.

In 1972 HAseGAWA, discussing the stratigraphic position of Palaeoloxodon nau-
manni (MAKIYAMA) in Japan, gave faunal lists of some localities, where the remains of
this Proboscidean were found in company with other vertebrates. The lists contain
also rodent species. It is to be noted that on p. 560 of this paper Myopus schisticolor
is erroneously given as a member of Ando quarry fauna.

A first note about rodents remains from the Ryukyu Islands was published by
TakAl and HASEGAWA (1971) who described locality at Minatogawa of Okinawa, and
noted the presence of Rattus sp. and Diplothrix legata. In 1973 HASEGAWA, OTSUKA
and NOHARA noted the presence of Rattus cf. legata at fossil localities of the Miyako
Islands in Ryukyu.
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As can be seen above, fossil rodents were found at numerous Quaternary local-
ities in Japan, ranging from Middle Pleistocene to Holocene. Their stratigraphic posi-
tion can be determined only on the basis of accompanying fauna as a rule. Only
one species of fossil rodents, i.e., Myopus schisticolor, which does not persist in the
Recent fauna, was mentioned in the previously published papers. In nearly all
publications only the names of fossil rodents were given, without description, dimensions
nor illustrations.

The material described in this paper is preserved mostly in the collections of the
Department of Paleontology of the National Science Museum in Tokyo (NSM).
Some materials from the collections of the Geological Institute of the Yokohama
National University (GI Yok) were also studied. A few studied specimens from Ando
quarry are in the private collection of Mr. G. OkAFuJI of Mine City (OKAFUII coll.),
and those from Ikumo in the private collection of Mr. T. HARA in Ikumo (HARA coll.).
Some specimens collected by K. KOWALSKI or received in exchange from the National
Science Museum in Tokyo are now in the Institute of Systematic and Experimental
Zoology (ISEZ), Polish Academy of Sciences in Krakdw.

As synonymies of particular species in Systematic Description of the present
paper, only names used for materials studied by the authors are listed.
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Systematic Description
Order Rodentia
Family Sciuridae GRAY
Sciurus vulgaris LINNAEUS 1758
1966 Sciurus lis TEM. et SCH.; HASEGAWA, p. 34, from Shiraiwa.

Material. Shiraiwa mine, fissure no. 5, Shizuoka Pref., Late Pleistocene: two upper incisors,
probably of the same specimen, NSM 10352, 10353.
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Description. These very high and laterally flattened teeth are 1.4 mm broad, 3.2 mm
high. Upper surface is of orange coloration.
Discussion. The form of the teeth suggest their appurtenance to the Sciuridae. The

dimensions agree with Recent specimens of Sciurus vulgaris lis TEMMINCK 1845 from
Honshu.

Recent Sciurus vulgaris is widely distributed throughout the Japanese Islands. The
populations from Honshu, Shikoku and Kyushu were described as S. vulgaris lis
TemmINCK 1845, whereas those from Hokkaido as S. vulgaris orientis THOMAS 1906.
The subspecific determination of fossil remains was not possible.

Fossil remains of the Red Squirrel were mentioned from Japan under the name
Sciurus sp. from Ikumo quarry (HASEGAWA 1963, 1966) and under the name Sciurus sp.
(SHIKAMA and HASEGAWA, 1962) or “Sciurus lis TEM. et ScH.?” (HASEGAWA, 1966)
from Shikimizu. SHIKAMA (1949) described incisors of undetermined Sciurids from
two fossil localities in the Kuzuii region.

Genus Petaurista LINK 1975
Petaurista leucogenys (TEMMINCK, 1827)

1966 Petaurista leucogenys TEM.; HASEGAWA, p. 34, from Ando.

1972 Petaurista leucogenys TEM.; HASEGAWA, p. 560, 566, from Ando.

Material. Ando quarry, Yamaguchi Pref., Middle Pleistocene. Evidently from one adult individual:
l-right maxilla with p*-m?, 2-left maxilla with p*-m?, 3-right mandible with p,-m;, 4-left mandible
with m;—-m,, 5-isolated left p,, 6-isolated left m;. From another, young individual: 7-isolated left
m,, 8-isolated right m,, 9-isolated right p,. Further, there are 10-fragments of m; of a very young
individual (unworn), 11-fragment of incisor, 12-8 fragments of upper and lower incisors. Of the
enumerated material specimens 1,2, 3, 5,6, 7, 10 and 11 are in NSM (unnumbered) and the remains
Oxkarui Coll.  Shiraiwa mine, fissure no. 5, Shizuoka Pref., Late Pleistocene: small fragment of the
lower incisor. Fissure no 4, depth 0-1-2: fragment of the lower incisor (NSM, unnumbered).
Description. Lower incisor with orange coloration on its lower surface. Its breadth
2.4-2.6 mm, height 3.4-4.0 mm. Upper incisor pigmented on its upper surface, 2.7-
2.8 mm in breadth, about 3.4 mm in height. The molar pattern as in Recent specimens
of Petaurista leucogenys from Japan.

Dimensions. See Tables 1 and 2.

Discussion.  The described material does not differ morphologically from the Recent
comparative material of Petaurista leucogenys and seems to be of the same size. Petau-
rista leucogenys is now distributed in Honshu, Shikoku and Kyushu as well as in Korea
and in Southern China.

Fossil remains of Petaurista leucogenys were also discovered, beside of Ando
and Shiraiwa, at the Ist cave in Miyata quarry, Okubo (Kuzuii Formation). They
were described and illustrated by SHIKAMA (1949) under the name of ““Petaurista cf.
leucogenys TEMMINCK, 1827”. According to his opinion, the specimen was larger
than comparative Recent material of Petaurista leucogenys: the length of the lower
tooth-row was 18.5 mm; evidently larger than the dimensions of the Recent populations
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and also of the specimen from Ando. We were unable to study the specimen from
Kuzuii.

Petaurista leucogenys was found also in a few Holocene deposits in Japan: Ojikado
cave in Kyushu (HASEGAWA, YAMAUCHI, and OkAFuII 1968), Makurazinoana cave in
the Akiyoshi district(SHIKAMA and OkAFuJ1 1958) and in Same cave, Shiga Pref. (SHIKA-
MA, SHIMAOKA, CHINZEI, and KAGAMI 1952).

Genus Pteromys CUVIER 1800
Pteromys cf. volans (LINNAEUS 1758)

Material. Ando quarry, Yamaguchi Pref., Middle Pleistocene: right lower m; and right upper
deciduous p*, NSM 10354, 10355.
Description. The two teeth have no traces of wear and may belong to the same young
individual. In their crown pattern they are identical with respective teeth of P. volans
orii (KURODA, 1921) and P. momonga TEMMINCK, 1845.
Dimensions. Maximal length of m; is 2.5 mm, breadth 1.8 mm. Length of dp*
1.35 mm, breadth 1.4 mm.
Discussion. Fossil m; from Ando was compared directly with a series of 11 skulls of
P. momonga. The maximal length of this tooth in the Recent material is 2.6-2.8 mm
(m=2.7 mm); our tooth is therefore evidently smaller. It was also compared with
one specimen of P. volans orii from Hokkaido, in which maximal length of m; was
2.5 mm and its pattern as well as remaining dimensions were identical with those of
the specimen from Ando. However, one skull (holotype) of P. volans wulungschanensis
(Mori, 1939) from North China had m; 2.7 mm long so that it was closer to P. mo-
monga than P. volans orii. This form was described as a separate species, although
it was listed by ELLERMAN and MORRISON-SCOTT (1951) as a subspecies of P. volans.
Even though the fossil material studied is very scarce, it can be concluded that
the form from Ando differs from the smaller Japanese flyings quirrel in Recent
Honshu and resembles the Russian flying squirrel living now in Hokkaido. It cannot
also be excluded that in the Middle Pleistocene the species P. momonga and P. volans
were not yet differentiated.

Pteromys sp.

Material. Shikimizu, Ehime Pref., Late Pleistocene: fragment of a juvenile mandible with incisor and
alveolae of dp, and m,-m,, NSM 10356.
Description. Incisor flattened laterally, 0.9 mm broad, 1.5 mm high. Its lower surface

with yellowish-orange coloration. Dp, have two roots, (m; and m,) which are three-
rooted.

Discussion. The form of alveoles excludes the appurtenance of our specimen to the
Gliridae or Muridae; it suggests, together with the form of the incisor, that it belongs
to sciurid. Among Japanese Sciuridae Pteromys is the smallest: In Recent specimens
of this genus the incisor is 0.9 mm broad and 1.6 mm high. Compared with a very
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young skull of Recent P. momonga without molars, in which only the surface of dp,
can be seen in the alveole, our specimen differs in having shorter diastema. It seems
evidently that the fossil specimen belongs to the genus Preromys but the specific deter-
mination is impossible. Compared to Tamias ILLIGER (1918) the lower incisor is
striated and the diastema is much longer.

Remains of representatives of the genus Pteromys were not hitherto discovered
in Japan. Recently two species of this genus inhabit in the Japanese Islands:
P. volans is represented in Hokkaido by its endemic subspecies orii, while P. mo-
monga is endemic for Honshu, Shikoku and Kyushu.

Family Glirulidae THOMAS
Genus Glirulus THOMAS 1906
Glirulus japonicus (SCHINZ, 1845)

Material. Ando quarry, Yamaguchi Pref., Middle Pleistocene: fragment of the upper molar with one
root preserved, NSM 10357.

Ikumo quarry, Yamaguchi Pref., Middle Pleistocene: m,, strongly worn, NSM 10358.

Takanosu-zawa, Tochigi Pref., Kuzuii Formation, Upper Pleistocene: right m*, NSM 10359.
Description. Crowns very low, with numerous enamel ridges and broad cingulum.
Dimensions very small: m; 1.I mm long, 1.0 mm broad, m* I.I mm long, 1.2 mm
broad. Both these teeth with three roots.
Discussion. The dimensions of the teeth and their crown-pattern point to Glirulus
japonicus, the unique representative of Gliridae in the recent fauna of Japan. Gilrulus
japonicus is now endemic for Japan and is distributed over Honshu, Shikoku and
Kyushu. Its fossil remains were never found in Japan before. It is to be noted that
the genus Glirulus was represented by the species Glirulus pusillus (HELLER, 1936) in
the Pliocene and Early Pleistocene of Europe (KOWALSKI, 1963).

Family Muridae MURRAY
Genus Tokudaia KURODA 1943

Tokudaia osimensis (ABE 1934)
(PL. 1, figs. 1-6)
1971. Rartus sp., TAKAT and HASEGAWA, p. 108, from Minatogawa.

Material: Minatogawa, southern Okinawa, Late Pleistocene: 14 mandibles with m;-m;, 47 mandi-
bles with m;—m,, 30 mandibles with m;, 10 mandibles with m,, 38 isolated my, 11 isolated m,, 1
isolated m,, numerous mandibles without teeth, 13 maxillae with m'-m?®, 45 maxillae with incomplete
tooth-row, 27 isolated m!, 5 isolated m?, 1 isolated m?, numerous isolated incisors, NSM, unnumbered.
1 mandible with m;-ms, 3 mandibles with m;-m,, 1 mandible with m;, 1 maxilla with m'-m?, 3
maxillae with m'-m?, 3 isolated m', 3 isolated m,, 2 isolated m,, ISEZ, no MF 1479. 137 specimens
of m,; are studied here.

Hinigushiku, shell mound, Okinawa, Holocene (Jomon period): 1 skull fragment with complete
upper molar-rows, NSM 10366.

Description. The molars are hypsodont. Lower molars with two roots each, m'
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and m? have four roots, m® three roots. On the anterior end of m, there is a central
cusp, which becomes confluent with the main pair of anterior cusps in older teeth.
There are two additional external cusps on m,, not connected by a longitudinal shelf.
M? without antero-external additional cusp. M? relatively very small. Medial part
of lower molars, especially in younger specimens, much deeper worn than their labial
and lingual sides, so that these teeth are strongly concave. Accordingly, the upper
molars are convex. General tooth-pattern (see Pl. 1, figs. 1-6) resembles more
Apodemus than Rattus.

Dimensions: see Table 3.

Table 3. Dimensions of lower molars of Tokudaia osimensis (in mm)

m; my mg m;—m;y

L w L L L

min-m-max min-m-max min-m-max min-m-max  min-m-max

Minatogawa (n=25) 2.4-2.6-3.0 1.5-1.8-2.0 1.7-1.9-2.0 1.0-1.4-1.6 4.9-5.6-6.0
T. o. osimensis,

Amami Is., Recent 2.2-2.4-2.5 1.5-1.6-1.7 1.6-1.7-1.8 1.3-1.4-1.5 5.1-5.3-5.5
(n=7)

T. 0. muenninki,

Okinawa, Recent 2.6-2.7-2.8 1.6-1.8-1.9 1.9-1.9-2.0 1.3-1.5-1.8 5.7-6.0-6.4
(n=3)

Discussion: The fossil material is identical in its morphology with Recent populations
of Tokudaia osimensis. As can be seen in Table 3, the dimensions are slightly larger
than in the Recent material of 7. osimensis (s.s.) from the Amami Islands and agree
better with the subspecies T. osimensis muenninki (JOHNSON, 1946) from northern
Okinawa.

Tokudaia osimensis is an endemic form of the Ryukyu Islands, living in Amami
and northern Okinawa. Today it is absent in southern part of Okinawa. It was
never before found as fossil.

Genus Apodemus Kaup 1829
Apodemus speciosus (TEMMINCK, 1845)

1937 Apodemus speciosus TEM.; SHIKAMA, p. 366, from Kuzuii Formaton.

1947 Apodemus speciosus TEM.; SHIKAMA, p. 43-44, 50, 51, 55, 57, from Kuzul Formation.

1954 Apodemus sylvaticus speciosus; NAORA, p. 129, 165, 167, 182, 205, 229, 236, 238, 245, text-figures
80/1, 97, 148, 171, from many localities, mostly of Kuzuii Formation.

1958 Apodemus sylvaticus speciosus; NAKAJIMA, p. 38, from Shiriya.

1958 Apodemus speciosus (TEM.); SHIKAMA and OKAFuUIIL, p. 56, 69, pl. XIV (5-6), from Makurazino-
ana.

1963 Apodemus speciosus TEM. et SCH.; HASEGAWA, p. 13, from Ikumo.

1966 Apodemus speciosus THO. et SCH.; HASEGAWA, p. 34, from Ikumo, Ando, Shiraiwa, Shiriya, and
Kuzui.
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