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Abstract

Seven fossil woods collected from the strata of Lower Cretaceous Akaiwa Subgroup in
Shiramine-mura, Ishikawa County, Ishikawa Prefecture, were studied anatomically, and identified as
Xenoxylon latiporosum (CRAMER) GOTHAN, In this connection, all of the fossil woods collected from
the village and its surrounding area and studied previously by several authors were re-examined. As
a result, all of the fossil woods are the same species, Xenoxylon latiporostm, and the one specimen
obtained from North Korea and described by SHIMAKURA is recognized as a representative of
Xenoxylon japonicum VOGELLEHNER, Lectotypification of this species is based on the re-observation
of the original materials.
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latiporosim

Fossil woods are sometimes found in the strata
of the Upper Jurassic-Lower Cretaceous Tetori
Group in Shiramine-mura, Ishikawa Prefecture.
This occurrence has been well known since the
early part of this century (TANAKA, 1926) and
they have been studied both geologically and
palaeobotanically. SHIMAKURA (1934) identified
a fossil piece (registered number 44490 in Tohoku
University) collected by 5. NAGAO from a
farmer’s garden in Kuwajima, Shiramine-mura in

1932 as Xenoxylon latiporosum (CRAMER) GOTH-

AN based on its anatomical features.
SHIMAKURA (1936) again studied the Kuwajima
specimen and also some additional Jurassic fossil
woods from the Korean Peninsula and northeast
China, and identified them as the same species, X.
latiporosum. After that, a comprehensive study on
the occurrence of the fossil woods by OGURA ef
al. (1951) found many fossil woods containing
some erect stumps from the Upper Jurassic-
Lower Cretaceous strata of 19 sites distributing
wide areas of Ishikawa and Gifu Prefectures
around Mt, Hakusan. They identified all of those
fossil woods as the same species with
SHIMAKURA. On the other hand, VOGELLEHNER

{1968) recognized a new species, Xenoxvion
japonicum, basing on the description of SHIMA-
KURA (1936).

In 1988 and 1989, we had a chance to collect
seven fossil woods, including four erect stumps, at
three sites in Shiramine-mura. This collecting by
a fossil research group was sponsored by the
Educatorial Committee of Shiramine-mura, In
this paper, the anatomy of those newly collected
fossil woods was presented and identifications
provided.

We would like to express our thanks to the
Educatorial Committee of Shiramine-mura, Ishik-
awa Prefecture, for the opportunity to study these
fossils; to the curator of the Fossil Collection,
Institute of Geology and Paleontology, Faculty of
Science, Tohoku University for the permission to
inspect the specimens studied by SHIMAKURA
(1934, 1936); and to the curator of University
Museum, the University of Tokyo for the permis-
sion to inspect the specimens studied by both
OGURA ef al. (1951) and WATARI (1960).

Collection sites, Materials and Horizon
Shiramine-mura (about 36°10'N, 136°37’E), Ishik-
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Fig.1. Locality maps showing study areas of Xenoxylon fossil woods.

awa County, Ishikawa Prefecture, is located
about 45 km south from Kanazawa, central Japan
(Fig. 1). In and around this village, including Mt.
Hakusan (2702 m high), the Upper Jurassic-Lower
Cretaceous Tetori Group is widely distributed and
many fossil woods of Xenoxyvlon have been known
from the strata since 1926, During a comprehen-
sive research on fossils of woods, macro-plants,
molluscs and dinosaurs conducted by the
Educatorial Committee of Shiramine-mura from

1988 to 1089, seven fossil woods were newly dis-
covered. The seven specimens are from three
sites, two are on the east shore of Tedori Lake
and the other is along a small valley, Byakodan,
of Tedori River near Kuwajima in Shiramine-
mura (Fig.1). Four of the seven, Nos. 53901,
53902, 53907 and 53908, are erect stumps and the
other three, 53903, 53904 and 53905, are laid
trunks. The diameter of these specimens varies
between 15-60 cm ; the biggest (No. 93901) is 60

Fig. 2. Microphtographs of Xenoxylon latiporosum, 1-9. 1-2: No.53901. 1: Cross sectien showing four growth
rings with narrow latewood, % 40. 2: Radial section showing elliptical and contiguous bordered pits on radial
walls of tracheids, X400. 3-9: No.63007. 3: Cross section showing a little wider growth ring with very narrow
latewood, > 40. 4: Tangential section with many septa of tylosoids in tracheids, X 40. 5: Magnified tangential
section showing uniseriate and low, 1-7 cells height rays, and tyloseids in tracheids, X 100. 6 ; Higher magnified
tangential section at the border of growth rings showing small tangential wall bordered pits with slit-like
apertures and uniseriate rays, X200. 7: Radial section showing long group of elliptical bordered pits on radial
walls of tracheids and radial view of rays, x40, 8: Magnified radial section showing long group of elliptical
bordered pits, X200. 9 : Higher magnified radial section showing window-like cross field pitting, x400.
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cm in diameter and 185 c¢m tall and the smallest
(No. 93904} is 15 cm in diameter. These fossil
trunks are preserved as Natural Monuments in
suite. Small pieces obtained from them for thin
microscopic slide preparation are preserved in the
Department of Biology, College of Liberal Arts,
Kanazawa University.

All of these fossil woods were from the Akaiwa
Subgroup, which is the uppermost of the three
subgroups of the Tetori Group and its age is
generally considered as Early Cretaceous.

Systematic Treatment
Coniferales
Protopinaceae KRAUSEL 1949

Xenoxylon GOTHAN 1905
Xenoxylon latiporosum (CRAMER) GOTHAN Fig.
2:1-9 and Fig.3: 10-15.

Selected taxonomical treatments :

1868 Pinites latiporosum CRAMER in HEER,
Flora Foss. Arct., vol. 1, p. 176, pl. 40, figs. 1-8.

1905 Xenoxvien latiporosum (CRAMER) GOTHAN
in Abh. Kon. Preuss. Geol. Landesanst., vol. 44, p.
38 (not inspected).

1934 Xenoxylon latiporosum (CRAMER) GOTHAN
in SHIMAKURA, ]J. Geol. Soc. Tokyo, vol. 41, p.9.

1936 Xenoxylon latiporosin (CRAMER) GOTHAN
in SHIMAKURA, Sci. Rep. Tohoku Imp. Univ., Ser.
2, vol. 18, p. 278, text-fig. 4, pl. 14, figs. 7-8, pl. 15,
figs. 1-8, pl. 16, figs. 1-3, pl. 17, figs. 6-7.

1951 Xenoxylon latiporosum (CRAMER) GOTHAN
i OGURA et al., Trans. Proc. Palaeont. Soc.
Japan, nsno.d, p. 113, pl. 9, figs. 1-4.

1960 Xenoxylon latiporosum (CRAMER) GOTHAN
in WATARI ]J. Fac. Sci. Univ. Tokyo, sect.II, vol.
7, p. 511, figs. 1-15.

1968 Xenoxylon latiporosum (CRAMER) GOTHAN
in VOGELLEHNER, Palaeontographica, B121, p.
144,

1982 Xenoxylon latiporosum (CRAMER) GOTHAN
in SUZUKI et al., Ann. Sci. Coll. Liberal Arts,
Kanazawa Univ.,, vol. 19, p. 47, pl. 2, figs. 7-8, pl. 3,

figs. 9-12, pl. 4, figs. 13-16.
Description

The internal structure of most of the seven
specimens was not in a good state of preservation.
Therefore, the following description is based
mainly on specimen No. 53907 which is the best
preserved of the group.

Wood is coniferous type characterized by tra-
cheids and uniseriate rays, and the lack of axial
parenchymatous cells. Growth rings are distinct ;
width bands are narrow and fairly uniform, 0.25~
1.35 mm. A ring is composed of many rows of
earlywood tracheids and two to several rows of
latewood tracheids.

Tangential diameters of tracheids vary
between 40-80 gm. Radial diameters vary
between 60-80 um in the earlywood tracheids and
20-30 gm in the latewood tracheids. Bordered
pits on the radial walls of the earlywood tracheids
are long elliptical, 25-30 X 15-20 gm in horizon-
tal X vertical diameters ; with round aperture of
about 5 gm in diameter ; several to many pits are
arranged contiguously and in a scalariform pat-
tern. Bordered pits on the radial walls of the
latewood tracheids are small and circular ; arran-
ged in a scattered pattern. Tracheids at the
growth ring boundaries have small circular bor-
dered pits on their tangential walls. Those pits
are 10-15 gm in diameter, with slit-like apertures.
Tracheids are usually occluded by thin-walled
tvlosoids and look-like as septate tracheids.
Spiral thickenings and crystals were not obser-
ved.

The rays are entirely uniseriate. They are
composed of ray parenchyma and are devoid of
ray tracheids. The rays are rather low, usually 1-
10 cells high and rarely exceed 10 cells. Cross-
field pits are large and window-like. There are
usually one or rarely two pits per field. Ray cells
are often occluded by dark substances, but no
crystals were observed.

Fig.3. Microphtographs of Xenoxylon latiporosum, 10-18,

10-12: No. 53908, 10: Cross section showing four

growth rings, X40. 11: Tangential section showing rather low uniseriate rays and tracheids with tylosoids, X
200. 12 : Radial section showing large window-like cross field pits, X} 400. 13-15: No.53904. 13: Cross section
showing three growth rings, X40, 14: Tangential section showing uniseriate rays and tracheids with
tylosoids, X100. 15: Radial section showing elliptical bordered pits and window-like cross field pits, X200. 16
~18: No. 44490 of Shimakura, 1936. 16: Cross section showing a growth ring boundary, %40. 17: Tangential
section showing rather low uniseriate rays and tangential bordered pits of the latewood tracheids, x100. 18:
Radial section showing elliptical and contiguous bordered pits and window-like cross field pits, x200.
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Affinity and Discussion

The prominent characters of these fossils
include (1) wood constituted by tracheids and
rays, (2) bordered pits of earlywood tracheids are
elliptical and contiguous, and (3} uniseriate rays
with large, window-like cross-field pits. All this
indicates that the fossils are surely "associated
with Xenoxylon of the Protopinaceae.

As described in the paper’s introduction, all of
the fossil woods obtained from the Upper
Jurassic-Lower Cretaceous Tetori Group in
Shiramine-mura and its sorrounding area have

the same anatomy and are comparable to Xenox-

vion latiporosum (CRAMER) GOTHAN, which was
firstly described from the Jurassic of Greenland.
Basing on a systematic study on fossil woods of
the Mesozoic Protopinaceae, VOGELLEHNER
(1968) recognized a new species, Xenoxylon
japonicum, in the description of X, latiporosum by
SHIMAKURA (1936). For distinguishing character
of the new species, VOGELLEHNER showed the
very tall rays, sometimes up to 50 cells tall, in X.
japonicum, while X, latiporosum is with lower,
about 10 cells tall, rays. Actually, the description
and photographs by SHIMAKURA (1936) indicates
the occurrence of such high rays in certain
specimen(s), but his description was based on
eight specimens, one from Kuwajima and the
other seven from Korean Peninsula and North-
east China, and did not indicate which specimen(s)
is provided with such tall rays. On the other hand,
our re-examination on specimens studied by
OGURA. et al. (1951} and WATARI (1960}, all of
which were collected from Shiramine and its
around area, and deposited in University
Museum, University of Tokyo, indicates that
there is no specimen with tall rays up to 50 celis.
In this connection, we re-examined the specimens
which were studied by SHIMAKURA (1934, 1936)
and were deposited in the Fossil Collection of
Department of Geclogy, Tohoku University. The
result of our re-examination is as follow: Nos.
6870, 44490 and 57601 are fairly well preserved in
their anatomy, while the other five, Nos. 30558,
30569, 51721, 51722 and 57602 are quite poor in
preservation and to ohserve minutely is difficult.
No. 6870 from the Middle Jurassic of Botandai,
Pyongyang, North Korea, has taller, up to 40 cells
or more, rays, while No. 44490 from Kuwajima of

Shiramine, Japan and No. 57601 from Northeast
China have lower rays, less than 15 cells tall. In
general, rays become taller according the age of
wood in juvenile stage, but it become stable
within several ten years (CARLQUIST, 1961).
Therefore, from comparisons of ray height among
mature woods, it is generally accepted among
wood anatomists that distinctly different ray
height is the specific character. Although the
{fossils from North Korea and Shiramine show
quite similar anatomical features, the difference
of the ray height is much enough to recognize as
different species as treated by VOGELLEHNER.
Because VOGELLEHNER did not chose a holotype
specimen for Xemoxylon jeponicum based on
SHIMAKURA's description, we would like to here
lectotypify the species.

Xenoxylon japonicum VOGELLEHNER

1936 Xenoxylon latiporosim (CRAMER) GOTHAN
in SHIMAKURA, Sci. Rep. Tohoku Imp. Univ., Ser.
2 (Geology), vol. 18, p. 278, pl. 15, figs. 1-6.

1968 Xenoxylon japonicum in VOGELLEHNEM,
Palacontographica B121, p. 145.
Lectotype: No. 6870 of SHIMAKURA, 1936. The
type specimen is deposited in the Fossil Collec-
tion, Institute of Geology and Paleontology, Fac-
ulty of Science, Tohoku University.
Locality : The quarry of Botandai, Pyongyang,
North Korea, Middle Jurassic (after SHIMAKURA,
1936).

References

CARLQUIST, S.1961. Comparative Plant Anat-
omy. 146pp. Holt, Reinhart and Winston, New
York.

CRAMER, C. 1863. VII. Fossile Hblzer der arctis-
chen Zone. In: HEER, (. Flora Fossile Ar-
ctica. 1 167-189, Ziirich.

KRAUSEL, R. 1949. Die Fossilen Koniferenhilzer,
II. Kritische Untersuchungen zur Diagnostik
lebender und fossiler Koniferenholzer.
Palaeontographica. B89 : 83-202.

OGURA, Y., KOBAYASHI, T. and MAEDA, §, 1951.
Discovery of erect stumps of Xenoxylon lattpor-
osumm in the Jurassic Tetori Group in Japan.
Trans. Proc. Palaeont. Soc. Japan. N.S,, No. 4:
113-119.

SHIMAKURA, M. 1934, Xenoxvion latiporosum



December 1992

J. Phytogeogr. & Taxon.

Vol. 40. No. 2

(CRAMER) GOTHAN in the East Asia. ], Geol.
Soc. Tokyo. 41: 9-13 {in Japanese).

——, 1936. Studies on fossil woods from Japan
and adjacent lands, I. Some Jurrassic woods
from Japan and Manchoukuo. Sci. Rep. Toho-
ku Imp. Univ. Ser. 2 (Geology), 18 : 267-298.

SUZUKI, M, GOTO, M. and AKAHANE, H. 1982.
Some fossil woods from the Kuruma Group of
Toyama and Niigata Prefectures. Ann. Sci.
Coll. Liberal Arts, Kanazawa Univ. 19: 43-61.

TANAKA, R. 1926. Fossil woods found in Tetori
Group. J. Geol. Soc. Tokyo. 33: 370-387 (in
Japanese).

VOGELLEHNER, D, 1968. Zur Anatomie und
Phylogenie mesozoischer Gymnospermenhil-
zer, 7. Prodoms zu einer Monographie der
Protopinaceae, II. Die protopinoiden Hilzer aus
Jura. Palaeontographica. B124: 125-162,

WATARI, S. 1960. On some structures and affinity
of Xenoxylon latiporosum. J. Fac. Sci. Univ.
Tokyo, Sect. I1I, 7: 511-521.

wH =
AR SR OEfEERFRARESY [FHH

HHEEE (THEEL »oFHkicRod» 5 i-EIT
BE 4 F el 7T HOMEE I DWW T Z OHHER
A, FEEIT 2 Iz, F DER, T b 2% CRAMER
BZY) =T v FOY o T8 & ok L F-8F 55
HE= VYR A Y7 A4 BD Xenowlon latipor-
osum ThH B Z LGt BEBRZHS3 1934
1936 £z Z DT Roho R {EE 2 L O
[HE L TRk, 1951 Fw/vg 5, 1960 Fic EER P
D OO EZEE L TIEE LR U E
LTniz, & & Y1968 i h &R O IEREH R
% % )k % 7z VOGELLEHNER it I8 £ o 1936 £ D a2
WwTWT X, japonicum LW IFRE R IL T,
ZOIRE O ZHENEEDH R L & bt
LRGSO FHEOL DR ENSERTE D, Eh
EENS X japonicum WEEHL, THUAHOLD
i X. latiporosum OF ETHI2DNBETEAOE £
TH ol HE O FHAK PRSP & 8=
RURFEAERETERNTCITE L TH 218,
hEs, EHOHWEERPEREL, X
japonicum N TADRBIREOEMED 1 50H
THadILr, FLHBNREBILRA» S Eehi
LB RLET X, latiporosum TH 52 L 2RI
720

(Recieved August 25, 1992)

BOHERE | REBRE W & 5 0HE CTFIHHR

O Mitsuo SUZUKI* and Shuichi NOSHIRO** ; Further Qecurrence of Hemiptelea mikii Fossil Woods
from the Pleistocene of Japan {HEHE AU 5 ¥ & O{bGOFER (BAR=F* - sBIRiE—*)

Hemiptelea mikii MINAKI is a fossil species of the Ulmaceae, of which fruits were found from the Early
to the Late Pleistocene strata of several localities in Japan, and of which woods were from Kitaegota Site
of Tokyo (MINAKI ef /. 1988). The extant Hemiptelea is monotypic and H. davidii (HANCE) PLANCH. is
distributed in Korea and northern and central China. During our further researches on Pleistocene fossil
woods, we found two new localities of the species in Saitama and Ishikawa Prefectures as follows:
Locality 1: Specimen No. W14-727 which was collected at Oiseyama Site, Mikashima, Tokorozawa,
Saitama Prefecture (Tsuzurairi Formation} (NOSHIRO and SUZUKI, 1991). Locality 2: Specimen No.
Saigawa-1, which was collected by Mr, Yuzuru ONO in 1988 on the river bed of Saigawa between two
bridges of Saigawa-Ohashi and Sakurabashi, Kanazawa, Ishikawa Prefecture {Utatsuyama Formation).

These fossils have prominent anatomical features as follows : distinct ring porosity (Figs. 1, 2, 6), abrupt
transition from early- to late-wood (Figs. 1, 6), sporadic larger pores in the late-wood (Figs. 1, 2, 6), large
and low multiseriate rays with sheath cells (Figs. 5, 7), small vessel with simple perforations and spiral
thickenings (Fig. 3), and storied fusiform elements (Fig. 4). All of these and other characters agree with
the original specimen of this fossil species. The exact age of Tsuzurairi and Utatsuyama Formations is
not clear. But it may be said that the age is the Middle or Early Pleistocene, because the former is roughly
estimated as about 0.3 Ma (Million years ago) {TSUJI, 1991), and that of latter is considered betwreen 0.59
and (.83 Ma (SHIMIZU, 1987MS ; TAKAYAMA ef «l. 1983). Although the fruit fossil is not yet found in these
two new localities, the occurrence of fossil woods will indicated the more wide distribution of this species
in the Pleistocene age of Japan.

b AN 5 Y Hemiptelea mikii MINAKL = VElIOMHEE T, BE LR OBMEL oA L BELH
{bEEmiciifa e b DTH S (MINAKI of ofl. 1988). 5 DZDEOLEHMEDBEB BT HEREEA



