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Introduction

The present article deals with the results of the paleontological study of the fossil
deers collected from the sea bottom off Shakagahana (or Jizozaki), Shodoshima Island
in the Seto Inland Sea. They are associated with abundant specimens of NAUMANN’s
elephant (Palacoloxodon naumanni). All the specimens including the elephants are
named the Takao Collection after Mr. Hisamichi TAKAO who made effort, for a period
of over 50 years, to collect these specimens dredged by fishermen of several villages
in the Shodoshima Island. The paleontological study on NAUMANN’s elephant in this
collection has already been published by HASEGAWA (1972).

The Cervidae is important as the indicator of geological age, of palaecogeo-
graphical land connection and also of climatic condition during the Pleistocene in
Japan like the Proboscidea. Nowadays, many species of fossil deer have been re-
corded from the Cenozoic of Japan by many authors. However, most of them were
described based on a single specimen or rather few incomplete specimens with a few
exceptions, and the precise phylogenetic relationships among them have long been
remained fully unknown. Such being the case, the Takao Collection comprising
a large quantity of deer specimens is regarded to be very valuable not only for the
basic studies of the Japanese Pleistocene deer but also for the correlation between the
Pleistocene faunae in Japan and those in the Asiatic Continent.

Although the specimens in this collection were picked up from the sea bottom
during about 50 years, they were regarded as to represent the specimens of the same
geologic age and from the same locality according to HASEGAWA (1972). The topo-
graphy, geology and the associated vertebrate fossil fauna from off Shodoshima have
already been discussed by HASEGAwA (1972).

Deer fossils in the TAkAo Collection is represented by more than 300 specimens
including antlers and various bones, although most of them are much broken. The
writers have been always faced with the difficulties to determine precise systematic
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position of them, unless they have preserved some outstanding features.

As the result of the present study, eight species of the fossil deer belonged to the
family Cervidae were discriminated. Two of them are regarded to be a new species
of Cervus (Sika).

As listed by previous authors (TOKUNAGA and TAkAL, 1935; SHIKAMA, 1941;
SHIKAMA and HASEGAWA, 1965; NAORA, 1970), many species of fossil deer have been
reported from the sea bottom off the Shodo-shima Island. And the following eleven
deer species have been listed or described from the Seto Inland Sea region: namely,
Cervus nippon TEMMINCK (SHIKAMA, 1941 ; NAORA, 1970; HASEGAWA, 1972), C. yesoensis
HEUDE (SHIKAMA, 1941), C. taiouanus BLYTH, C. praenipponicus SHIKAMA (SHIKAMA,
1941; NAORA, 1970; HASEGAWA, 1972), C. kazusensis (MATSUMOTO) (NAORA, 1970;
HASEGAWA, 1972), Alces sp., Sinomegaceros yabei (SHIKAMA) (NAORA, 1970; HASEGAWA
1972), Capreolus mayai TOKUNAGA and TAKAI (TOKUNAGA and TAKAIL 1936; NAORA,
1970), C. cf. hortulorum SwINHOE (NAORA, 1970), and Rusa sp. (NAORA, 1970).
Among these, however, the first three species are ambiguous in their paleontologic
definition and the last two species seem to be merely of variation of the other species,
as will be discussed in the final chapter of this paper.

Besides the Takao Collection, there are several noteworthy collections of deer
fossils taken by fishing nets from the several places of the Seto Inland Sea. They are
called (1) the Dor Collection, (2) the Hiroshima University Collection, (3) the Matsu-
yama Prefectural Museum Collection, (5) the Yamamoto Collection. The TAKAO
Collection is far richer and more important than them. The results of the studies on
them shall be published in a few separate papers, and the conclusive remarks on the
Pleistocene deer fauna not only from off the Shodoshima Island but also from the
other areas in the Seto Inland Sea shall be given at the final step of this serial study.
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Descriptive terms of the antler

In this paper are used the following descriptive terms (also see Fig. 2).

H: Height of the first fork, measured along
the inner surface of beam between a point of the
first fork and the lower border of burr. The
point of the first fork is decided as a cross point
of two straight lines drawn on the first tine and
a median part of beam above the first fork.

DBu: Diameter of burr.

DBI: Minimum diameter of beam below the
first fork.

DBII: Diameter of beam at middle point
between the first and second forks.

DBIII: Diameter of beam at the middle point
between the second and third forks.

LI: Length of the first tine, measured along
the inner surface of the first tine.

LII: Length of the second tine, measured

from the point of the second fork to the tip of
the tine along the inner surface.

LIII: Length of the third tine. The method
of measurement is same as LII.

LBI: Length of beam between the second and
third forks.

LBII: Length of beam between the second
and third forks.

LP: Length of pedicle along the posterior
border.

a: Angle of the first fork.

5: Angle of the second fork.

7: Angle of the third fork.

a’: Degree of inclination of beam above the
first fork.

o: Pedicle diversion.

Fig. 2. Terminology of antler.

Deer Assemblage from off the Shodoshima Island

The deer assemblage of the Takao Collection from off the Shodoshima Island
is composed of 9 species with the following frequencies, respectively.

Elaphurus menziesianus SOWERBY, 3 individuals .......... ... ... ............. 3%
Sinomegaceros (Sinomegaceroides) yabei (SHIKAMA), | individuals ............. 1%
Cervus (Sika) natsumei MATSUMOTO, 4 individuals ........................... 49
C. (S.) paleoezoensis n. sp., 13 individuals ....... ... ... ... ... ... ... ... 33
C. (S.) cf. greyi (ZDANSKY), 17 individuals .......... ... .. ... 189
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C. (Nipponicervus) praenipponicus SHIKAMA, 20 individuals ................... 2010k
C. (N.) kazusensis MATSUMOTO, 9 individuals ............ .. ... .. .. ... ... ... 9%
C. (N9 takaoi 1, sp.;, TINAIVIAUAIS, comems s apnsmssvns see s vm swems wom s s s 1%
C. (V. 7Y 5Dy 1 ANAIVIATAL . v oo e s o om oo o B 505 55 500 5 806 8 90 G 0 0 1%

Species paleoezoensis is most abundant, praenipponicus is next in occurrence, and
cf. greyi is third; the others are much fewer in numbers. Elaphurus and Sinomegaceros
may be noteworthy because of its large size and taxonomic characters, though they are
fewer than the others. In this point the Shodoshima deer assemblage may be said
as the Sika-Nipponicervus assemblage which comprises a complex consisting of such
older elements of the early to middle Pleistocene faunae as C. (N.) praenipponicus, C.
(N.) kazusensis, C. (S.) cf. greyi and of such younger one of the late Pleistocene as C.
(S.) paleoezoensis. 1t may be significant that younger elements of Sika exceed older
ones of Nipponicervus in individual numbers. Therefore the Shodoshima deer as-
semblage may be a new deer fauna belonging to the late Pleistocene vertebrate fauna of
Japan. The appearance of Elaphurus menziesianus, an important element of the North
Chinese Holocene, is very significant and important. The Shodoshima deer assemblage
resembles those of the Upper Isa or Upper Kuzuii faunae in the dominancy of Cervus
(N.) praenipponicus, C. (N.) kazusensis and the occurrence of Sinomegaceros yabei,
but differs from them by the occurrence of Elaphurus menziesianus and rich number of
Sika. This assemblage is very important as a representative deer community of low-
land fauna of the Japanese late Pleistocene. In the point of existence of Sinomegaceros
yabei and C. (N.) natsumei, the Hanaizumi fauna may be allied to but different from
this assemblage by poor Sika and no Elaphurus.

Table 1. Pleistocene deer fauna in Japan
Umegase
Shodoshima Hanaizumi Isa Kuzut Akashi
Kuchinotsu

E. menziesianus © -
S. yabei @) @) @) O
C. (S.) natsumei € ]
C. (S.) paleoezoensis
C. (S.) cf. greyi
C. (N.) praenipponicus . . ®
C. (N.) kazusensis . @) @)
C. (N.?) takaoi '®)
» abundant O common -

Such Villafranchian deer faunae as the Akashi, Kuchinotsu and Umegase For-
mations are most distant from this assemblage, although C. (N.) kazusensis occurs in
all the faunae. The Kuzuii-Isa faunae (Riss-Wiirmian or early Wiirmian) may be
rather close to this fauna than the Hanaizumi fauna (latest Wiirmian).



14 Hiroyuki OTsukA & Tokio SHIKAMA

Systematic Description

Order Artiodactyla
Family Cervidae GrAy, 1821
Genus Elaphurus MILNE-EDWARDS, 1866
Type species.—  Elaphurus davidianus MILNE-EDWARDS, 1866
Elaphurus (Elaphurus) menziesianus (SOWERBY), 1933

Pl. 1, figs. 1-3; Fig. 3
Rucervus menziesianus SOWERBY, 1933, China Jour., vol. 29, no. 3, p. 141-144.
Elaphurus menziesianus (SOWERBY), TEILHARD & YOUNG, 1936, Pal. Sinica, ser. C, no. 1, p. 30-36.
Elaphurus davidanus MILNE-EDWARDS, MATSUMOTO, 1915, Sci. Rep. Tohoku Imp. Univ., vol. 3, no.

1, p. 31, 32.
Referred specimens.— Two fragments of fore tine (NSM* 14491 and 14492)

and a fragment of posterior tine (NSM 14493), belonging to three individuals.

Descriptions.— A fragment of a left fore-tine (NSM 14491 ; Pl. 1, fig. 1; Fig. 3)
is 170 mm in preserved length. It is rather thick, measuring 30.5 mm (fore-and-aft) x
47.5 mm (side-to-side) at the proximal broken end. In fore-and-aft view, the fore tine
is slightly bend inwards. Two series of strong tinelets are attached on the posterio-
inner surface of them. The basal part of the fore tine below the first series of tinelets
(I, II and IIT in Fig. 3) distends antero-posteriorly and becomes thin laterally like a
biconvex lens; the posterior corner is rounded; the anterior corner is somewhat keeled.
Three rather large tinelets are attached on the posterio-inner surface of tine at 70 mm
above the proximal broken end, showing a serial arrangement; one of the three tinelets
is located at the anterio-outer corner (I), one at the inner-mesial (II) and another at
the posterio-inner corner (III). Those tinelets run off the shaft from the anterio-inner
corner to the posterio-outer one, being obliquely across the shaft. Those tinelets
direct slightly upwards like a hook, and show almost circular outline.

Another series of tinelets is attached on the posterior surface of tine at distal end.
Among these tinelets, each one is attached on the posterio-inner (VI), on the anterior
(IV), on the posterio-inner (VII) and on the anterio-inner (V) surfaces. Tinelets IV
and V are completely broken away near the base. Tinelets VI is 47 mm in preserved
length. It is nearly circular in section and directs upwards like a hook. Tinelet VII
is broken away from the base but it looks to taper upwards like others. The surface
of the beam is rather smooth, except for some longitudinal shallow and wide furrows,
and rather distinct grooves run on the lower part.

A fragment of a right fore tine (NSM 14492; PI. 1, fig. 2; Fig. 3) is 183 mm in pre-
served length and 34.5 mm in width at the broken end. The surface of the tine is
rather rugose in appearance due to many small and irregular depressions and due to
some large obtuse nodules.

The distal end of the fore tine is forked into two lateral tinelets, posterior one of
which was broken off from its base, while the anterior one is forked again into two

* Abbreviation for thé I\fational Science Museum, Tokyo
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tinelets (VI, VII) at a point 20 mm above the lower fork. Tinelet VI projects posterio-
inwards and then curves upwards like a hook, while the tinelet VII, which is 45 mm
in preserved length, is bent backward at the same angles as in the former.

A fragment of a posterior (?) tine (NSM 14493; PI. 1, fig. 3) is 163 mm in preserved
length, 25 mm in width at thier distal end. The surface is rather smooth, but some
small obtuse nodules are arranged on the regular lines across the posterior tine.

Comparisons.— From the size and forking mode, three specimens at hands are
identified to front (or upper) or posterior tines of Elaphurus menziesianus (SOWERBY)
which was recorded from the Archeological site of Anyang, North China (SOWERBY,
1933; TEILHARD and YOUNG, 1936). Specimens NSM 14492 and NSM 14491 cor-
respond to parts of the fore tine of E. menziesianus, “‘prong 111" and “‘prong II and
111" of TEILHARD and YOUNG (1936), respectively.

The present species is distinguishable from E. davidianus MILNE-EDWARDS, by
tuberculated antler with much depressed outline and by its forking mode.

General appearance of the specimens at hands is somewhat allied to that of Cap-
reolina mayai (TOKUNAGA & TAKAL 1936) from the sea bottom off the Shodoshima
Island, although they are discriminated from the latter by different forking mode.
There are still remained a possibility that the type specimen of Capreolina mayai belongs
to an extreme variation of E. menziesianus (SOWERBY).

Fig. 3. Two fragments of fore tine of Elaphurus menziesianus (SOWERBY). Inner (la, 2a), frontal
(Ib) and posterior (2b) views.
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Genus Sinomegaceros DIETRICH, 1933
Type-species.—  Euryceros pachyosteus YOUNG, 1932

Sinomegaceros (Sinomegaceroides) yabei (SHIKAMA, 1938)
Pl 2, fig. 1
Cervus (Sinomegaceros) yabei SHIKAMA, 1938, Jap. Jour. Geol. Geogr., vol. 16, nos. 1-2, p. 115-122.—

SHIKAMA, 1941, Jubl. Pub. Comm. Prof. Yabe's 60th Birthday, vol. 2, p. 1157.

Cervus (Sinomegaceroides) yabei SHIKAMA, 1949, Sci. Rep. Tohoku Univ., 2nd ser., vol. 23, p. 107-111.

Megaceros kinryuensis MATSUMOTO & MORI, 1956, Dobutsugaku Zasshi, vol. 65, no. 6, p. 17-21. ——
MATSUMOTO, MORI & OzAKI, 1959, Bull. Nat. Sci. Mus., vol. 4, no. 3, p. 301-305.

Megaceros sp., NAORA, 1954, Old Stone Age in Japan, p. 132-134.

Euryceros sp., NAORA, 1954, Ibid., p. 55-96, 197-200.

Sinomegaceros (Sinomegaceroides) yabei (SHIKAMA), SHIKAMA & OKAFUJI, 1958, Sci. Rep. Yok. Nat.

Univ., sec. 2, no. 7, p. 78-83.

Megaceros (Sinomegaceros) ordosianus minor KAMEL, 1958, Jour. Fac. Lib. Art. Sci., Shinshu Univ.,

no. 8, p. 69-74.

Referred specimen.— NSM 14494, a right metatarsus.

Description— A right metatarsus is well preserved (Pl. 2, fig. 1), although the
anterior surface of shaft near distal end is partly worn. The bone is very large and
thick; a median longitudinal furrow on the posterior surface is very broad and deep,
and its distal extremity has a fossa of oval shape.

In anterior view, the bone is straight with distal expansion. A vascular groove
on its mesial is very distinct and rather wide, and a foramen of its distal part is deeply
depressed. In lateral view, the bone curves slightly backward and tapering toward
the distal end. The posterio-outer margin of a shaft in the proximal part is more
distended backward than the posterio-inner one.

Outline of the articular surface in the proximal end is nearly pentagonal in proxi-
mal view. The facet for cuboid is broad and rectangular, and its articular surface
somewhat declines outward. Median foramen is large, deep and oval-shaped in out-
line. Two rather deep fossae of irregular shape are lying posteriorly to two facets.

Measurements (in mm):— Maximum length: 408.0; Diameter at proximal end:
62.0 56.8; Diameter of shaft at middle: 40.0 x 43.8; Diameter of shaft at distal end:
68.5x44.3.

Comparison.— The specimens from the Tomioka peat bed at Kamikuroiwa
near Tomioka, Gunma Prefecture (latest Wurmian) (SHIKAMA and TSUGAWA, 1962)
and from the Upper Isa Bed of Fusen-ana Cave of Akiyoshi-dai, Yamaguchi Prefecture
(SHikAMA and OKAFUII, 1958) are much smaller and weakly constructed than the bone
treated here.

A metatarsal bone of Sinomegaceros (?) sp. was recorded from the Shibikawa
Formation (Middle to Upper Villafranchian), Akita Prefecture, northern Japan (SHI-
KAMA and TAKAYASU, 1971) as the oldest record of the Japanese megacerid. The bone
at hand is much larger than that from the Shibikawa Formation.

Sinomegaceros yabei (SHIKAMA) is a representative fossil of the Wiirmian verte-
brate fauna of Japan and is so frequently accompanied with Palaeoloxodon naumanni
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