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Shuichi Noshiro': Latest record of Hemiptelea mikii fossil
wood from a late Pleistocene deposit along the Hanamuro
River, Tsuchiura City, Ibaraki Prefecture
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Hemiptelea mikii Minaki is an extinct species estab-
lished from fossil fruits and woods found in Japan by
Minaki et al. (1988). It has been recorded from Early
Pleistocene to last glacial strata in central Honshu be-
tween Osaka and Tokyo (Minaki et al., 1988; Suzuki
& Noshiro, 1992). The only extant species of this ge-
nus, Hemiptelea davidii (Hance) Planch., grows from
Korea to central and northern China and is a decidu-
ous tree up to 10 m tall (Fu et al., 2003). In Europe
fossil fruits assigned to this genus have been reported
from Miocene to Pliocene strata, but were found to
have a deeper saddleback depression, different to He-
miptelea mikii or H. davidii (Minaki et al., 1988). He-
miptelea mikii can be distinguished from H. davidii in
having shorter nutlets and several distinct wood ana-
tomical features.

The Hanamuro River in Ibaraki Prefecture is known
to yield fossils of Palaeoloxodon naumanni Makiyama
(Masuda et al., 1978; Nakashima et al., 2002, 2004).
During a series of excavation for mammalian fossils,
plant fossils were collected from the same stratum
to reconstruct the palaeoenvironment. Identification
of those plant fossils was reported by Nakashima et
al. (2002) based on a forum report, but without any
description of or reference to specimens or any discus-
sion from a palaeobotanical perspective. One fossil
wood brought to the wood anatomy laboratory of the
Forestry and Forest Products Research Institute was
identified as Hemiptelea mikii. Here 1 will describe the
wood structure of this specimen and report the latest
occurrence of this species.

Locality and stratigraphy
The Hanamuro River dissects Tsukuba Upland
located to the southwest of the Sakura River and runs
into Kasumi-ga-ura Lake. Its river bed was lowered ca.

5 m in 1970s during the construction of Tsukuba Sci-
ence City, which lead to frequent discovery of Palaeo-
loxodon naumannii fossils. The fossil wood of Hemip-
telea mikii was discovered at Location D of Nakashima
et al. (2002) below Nagata bridge, Tsuchiura City (36°
03'45"N 140°08'48"E). According to Nakashima et
al. (2002), the fossil yielding stratum consists of gentle
slope deposits correlated with the Sakura-gawa Terrace
Deposit and unconformably overlies the Kamiiwahashi
Formation and is overlain by alluvial deposits. Its fa-
cies is coarse sand with developed cross lamination and
includes gravel and fossils. One radiocarbon date ob-
tained from a fossil wood at the bottom of this stratum
was 27,340 + 860 yBP (GaK-13276), and two other
dates obtained from fossil woods in the same terrace
deposits at two upstream localities were over 30,970
yBP (GaK-6206) and 24,760 = 1050 yBP (GaK-6862).

Description of wood structure

The fossil wood was sectioned manually, mounted
with Gumchloral (a mixture of Chloral Hydrate 50 g,
Arabic Gum 40 g, Glycerin 20 ml, and pure water 50
ml), and numbered as IB-273. The specimen is depos-
ited in the xylariorum of the Forestry and Forest Prod-
ucts Research Institute (TWTw).

Hemiptelea mikii Minaki (IB-273; Figs. 1-6)

Description. Wood is ring-porous; growth rings are
distinctly delineated by ring porosity, 0.5-5.2 mm
wide, or are indistinct due to lack of latewood in nar-
row growth rings (Fig. 1). Earlywood consists of 2-3(—
4) rows of large, mostly solitary vessels, 50-160 pm
in tangential diameter, and occasional clusters of small
vessels, 10-40 pm in tangential diameter. Among large
vessels in the earlywood, smaller ones tend to line
along the growth ring boundaries, and larger ones to
form lax, second and third rows. Latewood vessels
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Figs. 1-6 Fossil wood of Hemiptelea mikii from a late Pleistocene deposit along the Hanamuro River (IB-273). — 1: cross
section showing ring-porous wood with earlywood vessels in 2—-3 rows forming an initial vessel zone and latewood vessels of

irregular sizes forming oblique bands. — 2: cross section showing latewood vessels of irregular sizes forming oblique bands to-

gether with vascular tracheids and wood parenchyma. — 3: tangential section showing heterocellular rays which are occasion-

ally extremely wide. — 4: radial section showing an unusual, inflated (left) and a normal (right) latewood vessel elements. —

5: radial section showing prismatic crystals in square to procumbent ray cells. — 6: radial section showing simple perforations

and spiral thickenings in latewood vessel elements.

form oblique bands, 4-9 vessels in radial width (Figs.
1, 2); oblique bands mainly consist of small square ves-
sels, 10-30 pm in tangential diameter, but large vessels,
50-80 pm in tangential diameter, often intermingle in
oblique bands. Vessel elements are (70-)120-160 pm
long with exclusively simple perforation plates; spiral
thickenings are distinct in narrow vessel elements (Fig.
6); in the latewood, vessel elements which are inflated
horizontally occur sporadically (Fig. 4).

Vascular tracheids are scattered marginally in late-
wood oblique bands of vessels, ca. 10 pm in tangential
diameter, 140-160 pm long, with distinct spiral thick-
enings.

Wood parenchyma is scanty paratracheal, marked
around latewood oblique bands of vessels, 2-4 cells
per strand.

Fibers with few slit-like pits constitute the ground
mass of the wood, thick-walled, walls ca. 5 pm thick.

Latewood vessel elements, vascular tracheids, and
parenchyma strands are often storied (Fig. 3)

Rays are heterocellular, uniseriate and multiseriate.
Uniseriate rays occupy ca. 21% of all rays, consist of

square to upright cells. Multiseriate rays are usually 1
-10 cells wide and 100-550(=930) pm tall with 1-2
marginal rows of square to upright cells; they occa-
sionally become very wide, 24-32 cells and 150-350 p
m wide; incomplete sheath cells partly cover the sides
of multiseriate bodies (Fig. 3).

Prismatic crystals often in marginal or incomplete
sheath cells of multiseriate rays and in square to up-
right cells of uniseriate rays (Figs. 3, 5).

Affinity. The fossil wood shared the following fea-
tures with the stemwood of Hemiptelea mikii or H.
davidii: 1) ring-porous wood; 2) earlywood consisting
of large, mostly solitary vessels and clusters of small
vessels; 3) oblique bands of small latewood vessels
with intermingling large vessels; 4) simple perfora-
tions, spiral thickenings in narrow vessels; 5) sporadic
occurrence of inflated latewood vessel elements; 6)
heterocellular rays, occasionally becoming extremely
wide. Compared with the stemwood of H. davidii, this
fossil wood had distinct features of the stemwood of
H. mikii (Minaki et al., 1988): 1) smaller earlywood
vessels; 2) radially narrower bands of latewood vessels;
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3) shorter vessel elements; 4) more frequent uniseriate
rays; 5) extremely wide rays; and 6) prismatic crystals
in ray cells.

Stratigraphical correlation and fossil habitat

Ishii et al. (1987) studied the distribution and forma-
tion of gentle slope deposits in Tsukuba Upland and
showed that the slope deposits uncorformably overlie
the Joso and Narita Formations and are overlain by
the upper Younger Loam intercalating Aira-Tn ash.
In the Sakuragawa Lowland ca. 3 km north, Suzuki
et al. (1993) presented two profiles across the low-
land and clarified the stratigraphy since 32,000 yBP.
According to their study, there were three periods of
gravel formation, before 32,000 yBP, 24,000-22,000
yBP, and 11,000-10,000 yBP. Judging from the fa-
cies and radiocarbon dates, the gentle slope deposits
that yielded fossils along the Hanamuro River seems
to be correlated with the period 32,000-24,000 yBP
of Suzuki et al. (1993) that formed the Yahagi terrace
over Tsuchiura Gravel Bed. Although more critical cor-
relative studies are necessary, the fossil yielding stra-
tum seems to be deposited just before the last glacial
maximum. If this correlation is correct, the fossil wood
from the Hanamuro River becomes the latest record of
Hemiptelea mikii after that at Kita-egota, Nakano-ku,
Tokyo dated at ca. 50,000 yBP (Minaki, 1987; Suzuki
& Noshiro, 1987) and that at Oise-yama, Tokorozawa
City, Saitama dated at 30,000-35,000 yBP (Tsuji et al.,
1991; Suzuki & Noshiro, 1992).

Habitat of Hemiptelea mikii seems to have varied
through the Pleistocene period, judging from changes
in coexisting taxa (Minaki et al., 1988). At three lo-
calities of the last glacial period, Hemiptelea mikii was
accompanied by various temperate taxa (Table 1). The
fossil strata at the Hanamuro River yielded cones of
Picea cf. shirasawae Hayashi, Tsuga sieboldii Carriére,
and Larix, seeds of Pinus koraiensis Siebold et Zucc.,
Styrax japonica Siebold et Zucc., and Corylus, and
woods of Picea, Abies, Tsuga, Salix, Betula, Sorbus,
Ulmus, and Fraxinus (Nakashima et al., 2002). At the
Kita-egota site, Hemiptelea mikii was mainly accom-
panied by Corylus, Alnus japonica (Thunb.) Steud., Ul-
mus, Sorbus, Rubus, Maackia amurensis Rupr. et Max-
im. subsp. buergeri (Maxim.) Kitam., Acer, Rbhamnus
cf. japonica Maxim., Fraxinus mandshurica Rupr. var.
japonica Maxim., Ligustrum, and Syringa reticulata
(Blume) Hara, and various herbaceous plants includ-
ing Isoetes japonica A. Br., Carex, and Scirpus (Minaki,
1987; Suzuki & Noshiro, 1987). At the Oise-yama site,
Hemiptelea mikii was accompanied mainly by Picea,
Juglans mandshurica Maxim. var. sachalinensis (Mi-

Table 1. Main taxa accompanying Hemiptelea mikii in late
Pleistocene

Hanamuro Kita-egoda Oise-yama
River site site

PM W PM W PM W

Abies +
Larix

Taxon

Picea cf. shirasawae
Picea + +
Pinus koraiensis
Tsuga sieboldii
Tsuga + +
Juglans mandshurica + +

var. sachalinensis
Salix +
Alnus japnica ++
Alnus sect. Gymnothyrsus ++ +
Betula +
Corylus + +
Ostrya japonica
Quercus

subgen. Cyclobalanopsis
Celtis
Hemiptelea mikii + + 0+t
Ulmus
Subfam. Maloideae + + ++
Rosa +
Rubus
Maackia amurensis

var. buergeri
Wisteria floribunda +
Phellodendron amurense
Acer
Aesculus turbinata
Rhamnus +
Styrax japonicus + +
Symplocos sawafutagi
Chionanthus retusus
Fraxinsu mandshurica +

var. japonica
Fraxinus + ++ ++
Ligustrum + +
Syringa reticulata + ++
Ring-porous wood D +
Chara
Isoetes japnica
Potamogeton cf. distinctus
Carex
Scirpus
Polygonum

+ o+ o+ o+ o+ o+ 4+
+

Duchesnea, Fragaria,
Potentilla

Impatiens

Viola

Mosla

Labiatae

PM: plant macrofossil, W: fossil wood.
++: more than 100 for PM/more than 10% for W.

+ o+ o+ o+
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yabe et Kudo) Kitam., Alnus sect. Gymnothyrsus, Os-
trya japonica Sarg., Celtis, Subfam. Maloideae, Rosa,
Wisteria, Phellodendron amurense Rupr., Acer, Styrax
japonica Siebold et Zucc., Fraxinus, Syringa reticulata
(Blume) Hara, Chionanthus retusus Lindl. et Pax., and
Carex (Tsuji et al., 1991). The fossil assemblage at
the Hanamuro River included temperate coniferous
taxa not found either at the Kita-egota or Oise-yama
Sites. Except for two fossil woods of Quercus subgen.
Cyclobalanopsis found at the Oise-yama site, all the
other dicotyledonous taxa are deciduous woody plants.
Thus, during the last glacial period, Hemiptelea mikii
seems to have grown in the cool temperate forest con-
sisting of temperate coniferous taxa and various kinds
of deciduous broad-leaved trees.

Acknowledgement
I am grateful to Mr. Ichiyo Isobe and Mr. Toyonobu
Sugawa for supplying the material.

References

Fu, L. G., Xin, Y. Q. & Whittemore, A. 2003. Ulmaceae. “Flora
of China, vol. 5”7 (Wu, Z. G. & Raven, P. H., eds.), 1-19.
Science Press, Beijing.

Ishii, T., Isobe, 1. & Aihara, T. 1987. Study on formation of
gentle slopes distributed in the Tsukuba Upland by the use
of drilling samples. The Quaternary Research (Daiyonki-
kenkyu) 26: 85-92. (in Japanese).

Masuda, E, Aoki, N., Hasegawa, Y. & Sato, T. 1978. Palaeo-
loxodon naumanni (Makiyama) fossil collected from the
river bed of the Hanamuro-gawa River, Tsukuba Science
City, Japan. Tsukuba Environmental Studies No. 3: 181-
186. (in Japanese).

(HEEE Tt - FAREE - BAIEN - i E 1978, 3
WSS T, B IR SER Lo 71k
. Bk OREME No. 3: 181 -186)

Minaki, M. 1987. Plant macrofossils at the Kita-egota Site,
Tokyo. “Excavation Report of the Kita-egota Site”
(Research Group of the Kita-egota Site, ed.), 166-505.
Nakano-ku, Tokyo. (in Japanese).

Minaki, M., Noshiro, S. & Suzuki, M. 1988. Hemiptelea
mikii sp. Nov. (Ulmaceae), fossil fruits and woods from
the Pleistocene of central Japan. The Botanical Maga-
zine, Tokyo 101: 337-351.

Nakashima, R., Isobe, I., Toshimitsu, S. & Sato, Y. 2002.
Occurrence of large mammalian fossils and pleoenvi-
ronment of the latest Pleistocene deposits in the middle
reaches of the Hanamuro River, Tsukuba City, Ibaraki,
Japan. Bulletin of the Geological Survey of Japan 53:
595-629. (in Japanese).

Nakashima, R., Itoh, M., Kaneko, N., Taru, H., Toshimitsu, S.,
Nakazawa, T. & Isobe, I. 2004. A fossil elephantoid mo-
lar of Palaeoloxodon nauwmanni (Makiyama) collected
from the Latest Pleistocene deposits of the Hanamuro-
gawa River, Tsukuba City, Ibaraki, Japan. The Quater-
nary Research (Daiyonki-kenkyu) 43: 225-230. (in Japa-
nese).

Suzuki, M. & Noshiro, S. 1987. Fossil wood association
from the Kita-egota Site, Tokyo. “Excavation Report of
the Kita-egota Site”(Research Group of the Kita-egota
Site, ed.), 506-556. Nakano-ku, Tokyo. (in Japanese).

Suzuki, M. & Noshiro, S. 1992. Further occurrence of He-
miptelea mikii fossil wood from the Pleistocene of Japan.
Journal of Phytogeography and Taxonomy 40: 98-99.

Suzuki, M., Yoshikawa, M., Endo, K. & Takano, T. 1993.
Environmental changes during the last 32,000 years in
the Sakuragawa Lowland, Ibaraki Prefecture. The Qua-
ternary Research (Daiyonki-kenkyu) 32: 195-208. (in
Japanese).

Tsuji, S., Kato, S., Ogura, J., Minaki, M., Noshiro, S., Suzuki,
M., Sugiyama, S., Kosugi, M., Sakagami, K. & Ogawa,
M. 1991. Paleogeography and paleoenvironment of Pa-
leolithic period. “Excavation of the Oise-yama Site, vol.
2. Paleolithic period” (Excavation Group of Tokorozawa
Campus, Waseda University, ed.), 3-65. Waseda Univer-
sity Press, Tokyo. (in Japanese).

Gt Bh—BB - MEEES - NBIET - FARE - fEIE—
WA= - RILEZ - NMNEIEA - R ETE— - /NITBLZ.
1991. IHAERHMRO W HIEE & RS, [BHABLIEMOFA:
FE2H IHAEEREM (RREHEREFRBM S A =,
M), 3-65. RREHRZALBRA, =i

(2004 4 10 H 18 H=z#)





