Bull. Natn. Sci. Mus., Tokyo, Ser. C, 12 (2), pp. 53-59, June 22, 1986

A Note on Tertiary Sciadopitys (Coniferopsida) from Japan

By
Kazuhiko UEMURA

Department of Geology, National Science Museum, Tokyo

Abstract Cuticular features of the leaves of Sciadopitys (Sciadopityaceae) are de-
scribed on the basis of the specimen from the Miyata Formation (Late Miocene) in Akita
Prefecture, Northeast Honshu, Japan. This Miyata specimen is more similar to the
European Miocene species of S. rertiaria MENzEL emend. WEYLAND ef al., rather
than the modern S. verticillata (THUNB.) SIEB. et Zucc. in Japan. Pre-Quaternary
records of Sciadopitys indicate that the genus was widespread in Japan during Miocene
and Pliocene times.

Introduction

As reviewed by FLORIN (1922, 1963), the genus Sciadopitys and allied leaf-forms
often described under the genus of Sciadopitytes have been known from the Mesozoic
and Cenozoic rocks in the Northern Hemisphere. The genus Sciadopitys has a long
history like that of Ginkgo, and therefore the fossil occurrence has been noticed by
many paleobotanists. From the Japanese Mesozoic, OGURA (1932) described struc-
turely preserved leaves of Sciadopitys, showing the double vascular bundles, single
stomatal band having numerous papillae, and other characters.

From the Tertiary of Japan and the Korean Peninsula, magafossil remains of
Sciadopitys have been reported, though the records are not numerous, These fossils
include leaves, cone-scales and woods.

The author reexamined the leaves which were formerly described under the name
of S. shiragica Huzioka, from the Miyata Formation (Late Miocene) in Akita Pre-
fecture, Northeast Honshu, Japan (Huzioka and UEMURA, 1973). In this short paper,
the author newly describes cuticle features of the Miyata specimen. Furthermore,
megafossil records of the genus Sciadopitys, together with pollen records, from Cenozoic
beds in East Asia are briefly summarized.

The author expresses his cordial thanks to Professor Emeritus Kazuo HUZIOKA
of Akita University, Professor Toshimasa TaNar of Hokkaido University and Dr.
Yukimitsu TomiTa of the National Science Museum, Tokyo, for their helpful discus-
sion and critical readings of the manuscript. The present study is supported by the
Grant-in-Aid for Scientific Research from the Ministry of Education, Culture and
Seience (Nos. 574322 and 60540510).
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Cenozoic Records of Sciadopitys in East Asia

In the younger Tertiary the genus Sciadopitys has been distributed in both the
eastern and western parts of Eurasia (FERGUSON, 1963). The genus disappeared in
the early Early Pleistocene in the latter area (BoULTER and CHALONER, 1970; HAMMEN
et al., 1971), and finally confined to its present area in the Japanese Islands. Although
megafossil records of Sciadopitys are not numerous, especially those in continental
part of East Asia, the hitherto known occurrence is briefly given below.

Megafossils of Sciadopitys from the East Asian Tertiary are known from Korea
and Japan (Text-fig. 1). Huzioka (1972) reported the leaves of S. shiragica HUZIOKA
from four localities in North and South Korea: Kungshim and Kogeonweon (both
probably Upper Oligocene; TANAl and UEMURA, 1983), Hamg’yeong-bukudo, North
Korea; and Keumkwandong (Lower Miocene) and Pohang (Middle Miocene),
Kyongsang-bukdo, South Korea.

From the Tertiary of Japan, megafossils of Sciadopitys are recorded from the
following localities except for those from Miyata:
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Text-fig. 1. Distribution of megafossil and modern Sciadopitys in East Asia. Modern species
distribution simplified from HAyasHr (1960).
1-Yubari; 2-Kungshim; 3-Kogeonweon; 4-Keumkwandong; 5-Pohang; 6-Miyata; 7-
Tatsumitoge; 8-Daimanji; 9-Kowa.
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Sciadopitys sp. (cone-scales): Tatsumi-toge, Tottori Pref., Upper Miocene (OzAKI,

1979)
“Sciadopityoxylon verticillatoides SHIMAKURA”, nom. nud., (woods): Daimanji in
Nenoshiroishi, Miyagi Pref., Pliocene (SHIMAKURA, 1939). =S. verticillata,

SHIMAKURA (1933).

Sciadopitys verticillata S1EB. et Zucc. (leaves): Kowa, Aichi Pref., Pliocene (MK,

1950, 1955).

Two other “Pliocene” findings by Mik1 (1955), Makiochi in Osaka-fu and Koshihata
in Kyoto-fu, are erroncous in their age assignment (=Pleistocene; cf. MIKi1, 1948).
Pleistocene megafossil records (S. verticillata) are much common, as reported by
Mikr (1948, 1950, 1955, 1958), Miki and Kokawa (1962) and others.

Beside these megafossil records, Sciadopitys pollen has been detected from many
Tertiary and Quaternary sediments. The genus Sciadopitys is evidently a common
member in the Tertiary floras of Japan, taking pollen analytical results into considera-
tion, such as Yamanor (1978) and SHIMAZAKI et al. (1972) for Miocene beds, and
SoHMA (1956), TAKEUCHI (1974) and Yamanor (1983) for Pliocene beds. Further-
more, TSUKADA (1963) has provided the pollen and megafossil records known at that
time, and demonstrated the Holocene history of the genus.

Description of Miyata Specimen

Family Sciadopityaceac
Sciadopitys sp.

(PL. 1, Figs. 1-7)

Sciadopitys shiragica Huzioka, HuziokA & UeMURA, 1973, Bull. Natn. Sci. Mus. Tokyo 16: 701, pl.
2, figs. 9-12.

Material: Following description is based on the leaves (2 leaves fused) illustrated
on pl. 2, fig. 12 by Huzioka & UeMURA (1973). Loc. Hinokinaimatazawa-2, Nishiki-
mura, Senboku-gun, Akita Pref.,, Miyata Formation (Late Miocene). For micro-
scopic investigation the material was treated with dilute hydroperoxide solution.
Because of the delicate nature for chemical reaction of fossil, usual maceration tech-
nique (concentrated nitric acid followed by dilute alkali) has been unapplicable for the
examination of the stomatal region.

Description: Cuticles thick and strong except in the median groove on the lower
surface where it is thin and often destroyed through the maceration.

Stomata confined only in the single median groove on the lower surface, marked-
ly papillose, forming a stomatal band whose width is 130-150 um and about 15 rows
of stomata, crowded in the stomatal band and regularly oriented in longitudinal direc-
tion. Subsidiary cells 10-12 in number (2 polar and 8-10 lateral ones); subsidiary
cells of neighbouring stomata lying in contact or seperated by small epidermal cells,
very rarely two stomata sharing a subsidiary cells. Papillae mostly cylindrical or
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conical with rounded or pointed tips, greatly varying in shape and size, up to 40 um
in length. Guard cells thin, fragile, or delicate, mostly fusi-form in shape, sometimes
crescent-shaped, not sunken below the surrounding subsidiary cells. Pore slit-like or
narrowly elliptical. Along the margins of the stomatal band, 3-4 continuous longi-
tudinal rows of cells papillose, followed by rows of flat, non-papillose, approximately
rectangular cells with straight or occasionally pited anticlinal walls.

Epidermal cells in non-stomatal region on both sides uniform in shape, serially
arranged, narrow rectangular in outline, 40-70 #m and more in length and 10-15 um
in width. Cell wall nearly smooth. Ordinary epidermal cells in the groove irregu-
lar in shape, possessing papillae. Leaf margin entire.

Comparison and remarks: From the above described peculiar cuticular charac-
ters, single stomatal band and papillae on the subsidiarry cells, this Miyata specimen
is confirmed to be the genus Sciadopitys. This Miyata specimen is similar to the living
S. verticillata (THUNB.) SIEB. et Zucc. and fossil S. tertiaria MENZEL from the European
Miocene in both the external and cuticular structures. S. tertiaria was established by
MENZEL (1913) on the basis of the leaves, young strobili and isolated strobili from
Herzogenrath in the Lower Rhine area (W. Germany). JAHNICHEN (1969) studied
the cuticular structures of the originals of MENzEL (1913), and concluded that all the
features of leaf cuticles coincide with those of S. marcodurensis WEYLAND, KILPPER
et BERENDT (1967), hence designated as S. tertiaria MENZEL emend. WEYLAND et al.
In the Miyata specimen, papillose cells along the margins of the stomatal band are
prominent in having three to four rows of cells. In this respect, the Miyata specimen
is more similar to S. fertiaria than the Japanese living species.

HuziokA and UeMuURrA (1973) found five needle leaves from the Miyata Forma-
tion, and referred to the Korean species S. shiragica Huzioka which shows the re-
semblance to the living S. verticillata. Since cuticular structures of this Korean
species have been unknown, the further comparison with the Miyata specimen is
impossible. Although the Miyata specimen is closely comparable with S. tertiaria,
it is better to treat it as S. sp. Namely, the examination of cuticles is based on only
one specimen (4 remaining specimens are impressions), whose cuticular structures
are still insufficiently known in details of guard cells and of ordinary cell surface, as
well as their range of variation.

It is noteworthy that the European Miocene form (S. tertiaria MENZEL emend.
WEYLAND et al.) is distinguished from a Pliocene form “S. tertiaria” which has
characters almost same as the living S. verticillata in its leaf cuticle structure (WEYLAND
et al., 1967). The example of this Japanese Miocene also shows a similar difference
from the living Japanese species.

Sciadopitys verticillata (THUNB.) SIEB. et Zucc. is now sporadically distributed
in Kyushu, and southwestern and central Honshu, disjunctly extending north to
southern Northeast Honshu. (HAvasHi, 1960). The species inhabits in forests of
temperate and cool-temperate zones (mostly at altitudes between 300-1500 m) under
ample rainfalls in summer, mingled with many conifers such as Chamaecyparis, Pinus,
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Abies and Tsuga (HAyasHI, 1960; TSUKADA, 1963). As indicated by the composition
of the Miyata flora (Huzioka and UEMURA, 1973) and general floristic trends in Terti-
ary floras of Japan (TANAT and Huzioka, 1967), fossil Sciadopitys might have inhabited
in Japan, at least since Late Miocene age, in forests under similar climatic conditions
represented by the modern relative.
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Explanation of Plate 1

Figs. 1-7.  Sciadopitys sp.

Loc. Hinokinaimatazawa-2, Nishiki-mura, Senboku-gun, Akita Prefecture; Miyata For-

mation (Late Miocene). NSM-PP-6244.

1. The needle leaves, x1.

2-4.  Lower cuticles with single median stomatal band, % 60, %375, x375. Fungal hypae
intrudes ordinary cell surface (fig. 2).

5. Cells between ordinary cells and stomatal band, x 600.

6. Stomata surrounded by papillae, x 600.

7. Ordinary cells in the upper cuticle, x 600.
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