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Relationship between the soil condition and pine wilt disease
on a ridge-shaped slope

Seiji KopAaTE V*

Abstract

The topography, vegetation and soil properties were investigated in a stand of red pine (Pinus

densiflora Sieb. et Zucc.) forest on a ridge-shaped slope in Sanda City, Hyogo Prefecture. The purpose
of this study isto clarify the relationship between the degree of damage of the forest from the pine wilt
disease and environmental and topographic factors, such as the position on the slope and the maximum
capillary-water capacity of the soil. The degree of elongation growth of the red pine tended to be
smaller on the upper part of the slope than the lower part. There was also a tendency of more frequent,
severer pine root die-back damage on the lower part of the slope than the upper part. The total basal
area was higher in plots with severe pine wilt damage than in other plots. The soil in the investigated
area was thin in effective depth and poor development. The soil water-repellency was weaker in plots
with severe pine wilt damage than in the other plots. Plots with severe damage from the pine wilt
disease had a better soil moisture environment than the other plots. Resistance of the red pine to the
dryness was weak, and trees that had developed in a good moisture environment appeared prone to root
desiccation during periods of extraordinary summer dryness.

Key word: Ridge-shaped slope, Red pine forest, Pine wilt disease, Soil condition, Soil water-

repellency, Maximum capillary-water capacity
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Abstract

Three species of the Middle Permian (Capitanian) and 33 taxa of the Late Permian (L opingian)
foraminifers are distinguished from the Nukada Formation correlatable to the upper formation of the
Maizuru Group in the Shimo-Yakuno area, Kyoto Prefecture. Capitanian foraminiferal fauna from
conglomerate is less diversified in comparison with the contemporaneous ones in the Maizuru Terrane.
Either Wuchiapingian or Changhsingian is not easily determinable in the Lopingian foraminifers from
limestone. Palaeofusulina sinensis and Colaniella parava characteristic in the upper formation of the
group in other areas are absent in the Shimo-Yakuno area. Capitanian Lepidolina maizurensis and
Lopingian Colaniella cuneiformis are systematically described.

Key words: foraminifers, Capitanian, Lopingian, Maizuru Group, Shimo-Yakuno area

Introduction

Permian and Triassic formations in the Maizuru
Terrane are divisible into the Middle to Upper
Permian Maizuru Group, Lower to Middle Triassic
Yakuno Group, and Upper Triassic Nabae Group
(Nakazawa et al., 1958; Shimizu et al., 1962;
Kobayashi, 2003). These three groups consist mostly
of mudstone, sandstone, and conglomerate. Deep-
oceanic sediments are absent and limestones are rare
or absent in these three groups. Permian limestone
blocks and fragments are all exotic and considered
to be derived from the Akiyoshi seamount and
continental margin of South China (K obayashi, 2003).

The Shimo-Yakuno area, Kyoto Prefecture is
designated as the stratotype of the Yakuno Group, and
a part of the Maizuru Group in the area is named the
Nukada Formation (Nakazawa et al., 1957). Although
there are many papers on the Triassic bivalve faunas
(e.g., Nakazawa, 1958), paleontologic works of
Permian foraminifers in the area are few and confined

to those by Ishii et al. (1975) and Yamagiwa et al.
(1988).

As the eighth of the serial descriptive works of
foraminifers from the Maizuru and Yakuno groups,
Capitanian and Lopingian foraminifers found in
the Shimo-Yakuno area are described in this paper.
They are compared with those from other areas of
the terrane. Among the distinguished 36 taxa of
foraminifers, Lepidolina maizurensis Nogami and
Colaniella cuneiformis Okimura are systematically
described. Two hundred and twenty thin sections from
the Shimo-Yakuno area are stored in the Museum of
Nature and Human Activities, Hyogo, Japan (Fumio
Kobayashi Collection, MNHAH).

Geologic setting

Nakazawa et al. (1957) divided Permian and
Triassic formations in the Yakuno area into the
Nukada Formation, Yakuno Group, and Heki
Formation in ascending order. These units are faulted
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and folded in a broad syncline that trends east to west.
The Nukada Formation distributed in both southern
and northern wings is fault bounded with the Yakuno
ophiolitic rocks consisting mainly of gabbroic,
diabasic, and sheared granitic rocks. The Heki
Formation is exposed only in the southernmost part
of the syncline and in fault contact with the Nukada
Formation and Yakuno ophialitic rocks.

The Nukada Formation is more than 250 m thick
and correlated to a part of the Maizuru Group.
The Yakuno Group is subdivided into the lower
Honodani Formation of less than 600 m thick and
upper Waruishi Formation of more than 270 m thick.
The Heki Formation, about 60 to 180 m thick, is
correlated to the Nabae Group in the type area of
the eastern marginal part of the Maizuru Terrane
(Nakazawa, 1957). These formations consist mostly
of mudstone, sandstone, and conglomerate rapidly
changing laterally and structurally complicated.
Limestone and limestone conglomerate are confined
to the Nukada Formation in the Shimo-Yakuno area.
Age of these formations are determined by Capitanian
and Lopingian foraminifers and brachiopods in the
Nukada, Induan bivalves in the Honodani, Smithian
and Anisian anmmonoids in the Waruishi, and
Carnian hivalves in the Heki (Nakazawa et al., 1957;
Nakazawa, 1958).

Occurrence of limestone and conglomer ate

Limestone and conglomerate of the Nukada
Formation are sporadically exposed at some localities
west of JR Shimo-Yakuno Station. Nineteen limestone
and conglomerate samples (SY 1-16, KW 2, 4, 6)
were collected to examine foraminiferal faunas of the

area and to compare them with those from other areas
of the Maizuru Group (Fig. 1).

The Nukada Formation along a small river 1.5 km
west of the station consists of dominant sandstone
intercalating many mudstone seams and thin bedded
mudstone less than 4 meters thick. Limestone blocks
less than 3 meters thick are intercalated in sandstone
in three stratigraphic levels. Among the three, lower
two blocks (samples SY 9-13) are exposed near the
entrance of the small river, and the uppermost one
(SY 14, 15) lies at the level about 60 m above the
lower two ones (Fig. 2A). They are gray and mostly
of wackestone, lime-mudstone, and packstone. Fossil
fragments are partly abundant in the lower two blocks
(M. 1, fig. 1), but poor in the uppermost one.

Nearly continuous sequence of about 40 meters
in thickness is also exposed near the entrance of
a small river locally called “Kashiwadani” (Fig.
2B). Mudstone is foliated and more dominant than
sandstone. Limestone blocks in two levels in this
sequence are less fossiliferous, mostly recrystallized,
and partly conglomeratic. There are two conglomerate
beds in the lower part of this sequence. The lower one
(sample KW 2) is 1 m thick and contains granules
of crinoidal packstone and crinoid fragments. The
upper one (samples SY 6, KW 4) is 1.5 m thick,
thinly bedded, alternating with sandstone, and
changing laterally to sandstone. Many crinoids, algae,
bryozoans, sponges, and foraminifers are contained
in [imestone granules and pebbles of bioclastic
grainstone and packstone in the latter conglomerate
(PI. 1, fig. 2). These conglomerates are different
from those with Lepidolina characteristic in the
Maizuru Group in their lighter color and larger size of
limestone clasts.
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Limestone blocks are concentrated at the river
floor of Makigawa 1.5 km west of Shimo-Yakuno
Station (Fig. 3). All blocks are micritic, lithologically
similar each other, and fossils are less variable and
poor (Pl. 1, fig. 3). They are immediately adjacent to
small blocks and fragments of conglomerate. Many
limestone granules and bioclasts represented by those
of Lepidolina are contained in the conglomerate. They
are remarkably abraded and well sorted, and more
dominant in coarser-grained conglomerate (sample
SY 3) than in finer-grained one (sample SY 4).
Blocks and fragments of limestone and conglomerate
are surrounded by black phyllitic mudstone and
sandstone.

Moreover, limestone blocks are isolated at the
road-side cliff about 900 m west of Shimo-Yakuno
Station and middle course of “Kashiwadani” where
samples SY 16, and SY 7 and SY 8 were collected,
respectively (Fig. 1). Various kinds of foraminifers
are listed from the latter by Ishii et a. (1975). Some
of them are contained in sample SY 16. Foraminifers
arevery few or absent in SY 7 and SY 8. Stratigraphic
relation between these blocks and the surrounding
mudstone and sandstone is uncertain. In addition to
them, Nakazawa et al. (1957) reported fossiliferous
limestone conglomerate and limestone from four
localities south and east of Shimo-Yakuno Station.
Exposures of these localities were not confirmed in
the present field work.

Based on the occurrence and lithology of limestone
and conglomerate, and foraminiferal faunas described
below, the Nukada Formation in the studied area is
thought to correspond to a part of the upper formation
of the Maizuru Group. On the other hand, throughout
the Maizuru Group, there are no examples of direct
contact with blocks of limestone and conglomerate
with Lepidolina as exposed in the Shimo-Yakuno
area. The former is restricted to the upper formation
and the latter is commoner in the middle formation
than in the upper of the group (Kobayashi, 2003).

Fauna and age

Thirty-six taxa of Permian foraminifers have been
distinguished in 16 samples (Table 1). Species level
identification is difficult for most of them because of
few well-oriented and small number of specimens
available.

Two samples of limestone fragments of
conglomerate at the river floor of Maikigawa (SY
3, SY 4) are apparently Capitanian in age based on
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Figure 2. Columnar sections of parts of the Nukada Formation
in the Shimo-Yakuno area. A: The section along the small
river 1.5 km west of the Shimo-Yakuno Station. Two limestone
samples SY 14 and SY 15, not shown in this figure, were
collected from the stratigraphic level about 57 m above the
limestone with SY 12. B: The section along the cliff behind a
motel at the entrance of “Kashiwadani”.

an exclusive occurrence of Lepidolina maizurensis
Nogami, Metadoliolina gravitesta (Kanmera), and
Parafusulina? sp. characteristic in the Maizuru
Group (Nogami, 1958; Kobayashi, 2006a, 2007).
Taxonomic diversity of foraminifers is lower in the
Shimo-Yakuno material in comparison with other
localities in the Maizuru Group. Other species of
Lepidolina such as L. kumaensis Kanmera and L.

— 11 —
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Figure 3. Limestone blocks exposed at the left bank of Makig

B A

awa 1.5 km west of Shimo-Yakuno Station. The largest block,

PN

from which sample SY 1 was collected, attains to 5.2 m length and 3 m width. Small blocks and fragments of conglomerate with
Lepidolina (samples SY 3 and SY 4), exposed behind a limestone block, from which SY 5 were collected, are not shown in this

picture.

multiseptata (Deprat), and species assignable to
Chusenella, Lantschites, Kahlerina, Rauserella, and
Nankinella, common in other Capitanian faunas from
the conglomerate of the Maizuru Group (Kobayashi,
2006a, 2007, 2010) are not contained in the Shimo-
Yakuno material. Moreover, non-fusuline foraminifers
are almost completely lacking in the material. Lower
taxonomic diversity of foraminifers in the Shimo-
Yakuno is thought to be due to finer-grain size and
higher sorting index of the conglomerate, and more
remarkable abrasion of lithic and fossil fragments.
Almost all limestone blocks in the Shimo-Yakuno
area are thought to be assignable certainly, possibly,
or provisionally to the Lopingian. Certainly to the
Lopingin is, however, restricted to samples SY 6,
SY 9-11 and SY 16 containing taxa assignable to
Nanlingella and Colaniella. Samples SY 5 and
KW 4 with Reichelina changhsingensis Sheng and
Chang are thought to be possibly Lopingian age,
though Nanlingella and Colaniella are not found
in them. Some of remaining samples, SY 1, SY 2,
and SY 13 provisionally assigned to the Lopingian

contain diagnostic genera to the Lopingian such
as Neodiscopsis, Wanganella and Robuloides. Pre-
Capitanian faunal elements are completely absent in
them. There are no paleontologic and stratigraphic
evidence to estimate the age of other samples (SY 8,
SY 12, SY 15, and KW 6) absent in these genera and
species of foraminifers.

One of the evolved forms of Colaniella, C. parva
(Colani) is proalific in the Changhsingian limestone
of Mikata (Kobayashi, 2006b) in association with
Palaeofusulina sinensis Sheng and Chang, and the
Wuchiapingian limestone of Tatsuno (Kobayashi,
2006¢) in association with Codonofusiella cf.
kwangsiana Sheng and Nanlingella? simplex (Sheng
and Chang). Although C. parva was not found, a
primitive form of Colaniella was recognized in three
samples (SY 9, 10, 11) in association with Reichelina
changhsingensis and Nanlingella sp. (Table 1). it is
closest to Colaniella cuneiformis Okimura described
from the upper part of the Kalabagh Formation
underlying the Chhidru Formation in the Salt Range,
Pakistan (Okimura, 1988). The Kalabagh Formation is



Kobayashi: Permian foraminifers of Shimo-Yakuno

correlatable to the middle part of the Wuchiapingian
and the Chhidru to the upper part of Wuchiapingian
to the lower part of the Changhsingian (Henderson et
al., 2012). On the other hand, other primitive forms
of Colaniella, such as C. minima Wang are associated
with both Codonofusiella and Palaeofusulina in
Shaanxi, China (Wang, 1966), and occur in the
Kalabagh Formation and range up to the Chhidru
(Okimura, 1988). Some of these primitive forms
from Shaanxi and Chhidru are probably conspecific.
Colaniella sp. from sample SY 16 also belongs to
a primitive form of the genus. However, its specific
identification is impossible, since it is few and well-
oriented specimens are not prepared.

In conclusion, foraminiferal faunas contained
in limestone blocks of the Shimo-Yakuno area are
somewhat different from those of other areas of the
Maizuru Group with respect to the occurrence of
a primitive form of Colaniella, C. cuneiformis and
absence of C. parva. C. cuneiformisis associated with
N.? simplex in the Shimo-Yakuno area. Although all
species of Colaniella are restricted to the Lopingian
throughout the Tethyan regions (K obayashi, 1999),
it is not easy to determine either the Wuchiapingian
or the Changhsingian based independently on the
occurrence of Colaniella. In the Maizuru Terrane,
Colaniella is associated with the Changhsingian
Palaeofusulina in the Mikata area (Kobayashi,
2006b) and the Wuchiapingian Codonofusiella in the
Tatsuno area (Kobayashi, 2006c). These suggest that
the Colaniella fauna of Shimo-Yakuno area is better
dated simply as the Lopingian until presentation of
more reliable biostratigraphic evidence.

Systematic Paleontology

Order FORAMINIFERIDA Eichwald, 1830
Suborder FUSULININA Wedekind, 1937
Superfamily Fusulinoidea von Mdéler, 1879
Family Neoschwagerinidae Dunbar and Condra, 1927
Subfamily Lepidolininae A. D. Mikulukho-Maklay,
1958
Genus Lepidolina Lee, 1934
Lepidolina maizurensis Nogami, 1958
Plate 2, Figures 1-6
Lepidolina toriyamai maizurensis Nogami, 1958, p.

106, 108, pl. 2, figs. 1-5.

Lepidolina maizurensis Nogami. Kobayashi, 20063,
p. 57, fig. 4-1, fig. 4-2; pl. 1, figs. 24, 8, 9.
Lepidolina maizurensis Nogami. Kobayashi, 2007, p.
22,pl. 1, figs. 1-9; pl. 2, fig. 1.

Lepidolina sp. Yamagiwa et a., 1988, fig. 2-4.
non. Yabeina maizurensis (Nogami). Zaw Win, 1999,
p. 64, 65, pl. 13, figs. 1-4.

Discussion. Many individuals referable to this
species are contained in samples SY 3 and SY 4.
Most of them are abraded, especially in the latter,
resulting smaller test appearance of them than that of
the previously described ones. This species, originally
described by Nogami (1958) as a subspecies of
Lepidolina toriyamai Kanmera (=L. kumaensis
Kanmera) is distinguished from L. kumaensis by its
smaller proloculus, less developed transverse septula,
and secondary transverse septula first appeared in
later ontogenetic stage (Kobayashi, 2006a, 2007).
Smaller proloculus of the present specimens than
those of previous ones is due probably to the broad
variation of prolocular size in this species. Although
one specimen illustrated by Yamagiwa et al. (1988)
from the same locality with the present ones is also
abradeded, it is probably identical with this species.
Four specimens of this species reassigned to the
genus Yabeina by Zaw Win (1999) from the Akasaka
Limestone are different from the original ones and
referable to Gifuelloides larga (Morikawa and
Suzuki) as concluded by Kobayashi et al. (2010) and
Kobayashi (2011).

Suborder LAGENINA Delage and Héouard, 1896
Superfamily NODOSARIOIDEA Ehrenberg, 1838
Family COLANIELLIDAE Fursenkoin
Rauzer-Chernousova and Fursenko, 1959
Genus Colaniella Likharev, 1939
Type species. Pyramis parva Colani, 1924
Colaniella cuneiformis Okimura, 1988
Plate 1, Figures 14-16, 24-26
Colaniella cuneiformis Okimura, 1988, p. 717, 718,

Fig. 6.24-6.27.

Colaniella cylindrica Miklukho-Maklay, 1954.
Okimura, 1988, p.718, 719, Fig. 6.34-6.36
Colaniella minima Wang, 1966. Ishii et al., 1975, pl.
2, figs. 1, 2.

Colaniella nana Miklukho-Maklay, 1954. Ishii et al.,
1975, pl. 2, figs. 5, 6.

Description. —Test minute, subcylindrical,
deviating to the terminal part. Maximum width of the
test about 0.25 mm, and maximum length about 0.75
mm. Apical angle as large as 30 degrees. Spherical
first chamber less than 0.03 mm and succeeded by
uniserially arranged, 12 to 15 chambers overlapping
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and gradually increasing their length and width.
Chambers are dish-shaped in outline and 0.08 mm in
chamber height in the terminal part of the test

Chambers are divided into chamberlets by radially
arranged, 20 or more, platy partitions of the first-order
(primary platy partitions). Wall perforate with fibrous
structure. Aperture terminal and radiate.

Discussion. More than 40 individuals certainly
identical to Colaniella were discriminated.
Morphologic variation of biocharacters of the test is
uncertain because of few well-oriented specimens.
However, the present Colaniella is thought to belong
to a primitive group of the genus based on small test
and small number of platy partitions. Second-order
platy partitions appear to be absent even in the late
ontogenetic stage. Furthermore, subcylindrical test
and weakly overlapping chambers of the present
specimens suggest their most probable assignment to
Colaniella cuneiformis described by Okimura (1988)
from the Kalabagh Formation of the Salt Range,
Pakistan.

Although Okimura (1988) proposed many new
forms of primitive Colaniella, at least some are
thought to be conspecific and some should be
reassigned. For example, an elongate subcylindrical
form named C. cylindrica from the Salt Range appears
to be similar to the types from the Dorashamian
(=Changhsingian) of North Caucasus (Miklukho-
Maklay, 1954) in their test outline. However, the
latter has much larger test, more number of and more
strongly overlapping chambers, and larger height
of chamber. The Salt Range specimens should be
reassigned to C. cuneiformis.

Two specimens of C. minima illustrated by Ishii et
al. (1975) from “Kashiwadani” are closely similar
to the present ones referable to C. cuneiformis in
the test size, dish-shaped chambers, and degree of
overlapping of chambers, though they are somewhat
diagonal and not centered. Those identified with
C. nana Miklukho-Maklay by Ishii et al. (1975)
from “Kashiwadani” are also better reassigned to
this species, though they are incomplete. These two
named species from “Kashiwadani” by Ishii et al.
(1975) are different from types respectively from the
middle Upper Permian of South China (Wang, 1966)
and the Changhsingian Nikitin Formation of the
North Caucasus (Miklukho-Maklay, 1954) yielding
Palaeofusulina, Parananlingella, and evolved forms
of Colaniella (Likharev, 1926; Kobayashi, 1999;
Pronina-Nestell and Nestell, 2001).
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Table 1. Permian foraminifers discriminated in the Shimo-Yakuno area.

Sy 1

SY 2

SY 3

SY 4

SY5|SY8

SY 9

SY 10

Sy 11

SY 12

SY 13

SY 15

KW 4]

KW 6

SY 6

SY 16

Palaeotextul ariidae gen. and sp. indet.

X

X

Neoendothyra permica (Lin)

Tetrataxis sp. A

Tetrataxis sp. B

Abadehella sp.

Globivalvulina spp.

Retroseptellina sp.

Biseriamminidae gen. and sp. indet.

Reichelina changhsingensis Sheng and Chang

Reichelina sp.

Nanlingella sp.

Nanlingella? simplex (Sheng and Chang)

X|[X|X]|X

Nanlingella? sp.

Parafusulina ? sp.

Metadoliolina gravitesta (Kanmera)

Lepidolina maizurensis Nogami

Cornuspira sp. A.

Cornuspira sp. B

Agathammina cf. ovata Wang

Glomomidiella? sp.

Neodiscopsis sp. A

Neodiscopsis sp. B

Hemigordiopsidae gen. and sp. indet.

Geinitzina sp. A

Geinitzina sp. B

Colaniella cuneiformis Okimura

Colaniella sp.

Pachyphloia sp.

Pseudolangella sp.

Wanganella sp.

Nodosinelloides spp.

X|[X|X]|X

Robuloides sp.

Ichyofrondina sp.

Icythyofrondina ? sp.

Ichthyolariidae gen. and sp. indet.

Ichthyolariidae? gen. and sp. indet.

16 —
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Plate 1.
Figs. 1, 2. Bioclastic packstone 1: SY 11, x6; 2: SY 6, x12.
Fig. 3. Lime-mustone sporadically containing small foraminifers and fossil fragments, SY 5, x60.
Figs. 4-10. Nodosinelloides spp. 4: D2-030475, 5: D2-030465, 6: D2-030454, 7: D2-030500, 8: D2-030461, 9: D2-030462, 10:
D2-030471, 1, 2, 8, 10: SY 11; 3: SY 10; 7: SY 13, all x60.
Fig. 11. Wanganella sp. D2-030500, SY 13, x60.
Fig. 12. Ichyofrondina sp. D2-029563, SY 5, x60.
Fig. 13. Geinitzina sp. A. D2-030428, SY 9, x60.
Figs. 14-16, 24-26. Colaniella cuneiformis Okimura. 14: D2-030452, 15: D2-030464, 16: D2-030443, 24: D2-030456, 25:
D2-030446, 26: D2-030444;11: SY 11, others: SY 10; all x60.
Fig. 17. Icythyofrondina? sp. D2-029572, SY 5, x60.
Fig. 18. Ichthyolariidae? gen. and sp. indet. D2-030470, SY 11, x60.
Figs. 19, 20. Pachyphloia sp. 19: D2-030502, SY 13; 20: D2-030455, both x60.
Fig. 21. Ichthyolariidae gen. and sp. indet. D2-029591, SY 6, x48.
Figs. 22, 23. Geinitzina sp. B. Both D2-030503, SY 13, x60.
Fig. 27. Glomomidiella? sp. D2-029570, SY 5, x60.
Fig. 28. Robuloides sp. D2-029523, SY 2, x60.
Figs. 29, 30. Neodiscopsis sp. A. D2-029515, 30: D2-029513; both SY 1, x60.
Figs. 31-33, 34?, 36?. Neodiscopsis sp. B. 31: D2-030478, 32: D2-030477, 33: D2-030502, 34: D2-030461, 36: D2-030484; 33: SY
13, others: SY 11; 31: x36, 32:x48, others: x60.
Fig. 35. Pseudolangella sp. D2-030502, SY 13, x60.
Fig. 37. Agathammina cf ovata Wang. D2-030450, SY 10, x60.

Plate 2.
Figs. 1-6. Lepidolina maizurensis Nogami. 1: D2-029551, 2: D2-029556, 3: D2-029535, 4: D2-029558, 5: D2-029532, 6:
D2-029544; all SY 3, x10.
Figs. 7, 10. Metadoliolina gravitesta (Kanmera) 7: D2-029535, 10: D2-029555; both SY 3, x10.
Figs. 8, 9. Parafusulina? sp. 8: D2-029540, 9: D2-029533, both SY 3, x10.
Figs. 11, 21. Cornuspira sp. A. 11: D2-029572a, 21: D2-029572b; both SY 5, x60.
Figs. 12-19. Reichelina changhsingensis Sheng and Chang. 12: D2-030431, 13: D2-029568, 14: D2-030468, 15: D2-030464, 16:
D2-030475a, 17: D2-030472, 18: D2-030475b, 19: D2-030477; 12: SY 9, 13: SY5, 10: SY 10, others: SY 11; allx60.
Fig. 20. Reichelina sp. D2-030468, SY 11, x36.
Figs. 22-24. Cornuspira sp. B. 22: D2-030465, SY 11; 23: D2-029596, SY 6; 24: D2-030500, SY 13; allx60.
Figs. 25, 26, 31, 32. Nanlingella sp. 25: D2-030479, SY 11; 26: D2-030463, SY 11; 31: D2-029581, SY 6; 32: D2-030446, SY 10;
allx60.
Fig. 27. Retroseptellina sp. D2-030500, SY 13, x60.
Figs. 28-30. Nanlingella? simplex (Sheng and Chang). 28: D2-029598, SY 6; 29: D2-0300453, SY 10; 30: D2-029591, SY 6; allx
60.
Fig. 33. Tetrataxis sp. B. D2-0295900, SY 6, x48.
Fig. 34. Abadehella sp. D2-030503, SY 13, x60.
Fig. 35. Tetrataxis sp. A. D2-029573, SY 5, x60.
Fig. 36. Palaeotextulariidae gen. and sp. indet. D2-029575, SY 5, x60.
Fig. 37. Neoendothyra permica (Lin). D2-029589, SY 6, x60..
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ZHREBIRBERTHEEICH T HHEHBHOESKRERE
—32 km RIEEBENIV M SV ES MEEFRALEEASTOES—

ol 5h 2P« kgt B85 N2 - |l o #eE e el R Y - 0 F SRR

Bryophyte species richness investigated by long belt-transects method:
A case study in Yakushima Island

Hiroyuki Akivama P, Hayato YokovaMma 2, Atsushi TANAKA &,
Tatsuwo FUruk! ¥, and Tomio YAMAGUCHI

Abstract

Yakushima Island is located south of Kyushu, mainland Japan, and is known as one of the hot spots
embracing rich bryophyte florain East Asia. Bryophyte species richness within the island was investigated
by surveying a total of 123 belt-transects (each 4x100 m in area). Data from 64 belt-transects set at
intervals of 500 m along a 32 km-long mountain trails from Onoaida to Nagata via Mt. Miyanoura and
Mt. Nagata were treated in this paper. Main results are as follows:. (1) Transects with high species richness
were detected not at lowlands with drier climate but at higher atitudes where forests were prone to be
covered by fogs; (2) Transects with highest species richness were found between Arakawa trail entrance
and Yodogo mountain hut. In addition, multiple rare and endangered bryophytes that had been overlooked
previously were detected during this survey. These results suggest that the long belt-transect method is
one of the effective means in order to grasp bryophyte species richness, although it may require a lot of
time and effort.

Key words: Belt-transect, Bryophytes, Species diversity, Yakushimalsland
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TOESBRERMES =, (1) KT <,
MEN,

ANEIRE 5 e

R E < EDDD DT WILEMT, ##EEEOMLRNE
CNUIHLIEN DRI S 5F Y CHEH E TR D ZENFEREEA SN D 5 (2) FrTHEZERIE
SN SIENVNREDORICES L Tn/e. GHOMEICBNT,

INFETHIETN

TEREBOBEPFEA SN P, MPHEEZEOEETNTNOEEERENENITENTED X S REREIC
AETLONZIEE TSI L2EAL L, HEOEMIIIZRAI N ERHEZET LI L2BE/ITANT
b, REBEIV ST 2EY MCKSHMENGHEE 7O CBEREO M2 BT 5 L THMRFED—

DTHDHIENDMO .

F-U—F#EEH NVERI BT b, MR

FLOHIC — RERBRDIEE

FE R B IR 2R 5% 60 km O RITALET 5 BA
13, SEREKESWREENS 2000 m 550 LTE
W2 MERMEFTREICEEN, Ry 7o
THHBHOMEZEMENIEEITH Y, WDbYSFRy ~
2Ry hO—DELTHISN TS (Tan & Iwatsuki
1996). LWL s, BFEIZBITIBFEOHADED
WX, BABENICERT SV 2 hOEEEN
BIEL, FRUCTEBRWEIEMZT TR BRRE R
HDTRMPEAR, FERITN 2 SR RT S
BEOFENFEEICIRVDDOH S (B4 - FalH 2006,
FUNFME S internet resource). Z D EILERIC
THEEEICBWTEHECTH D, SHTLEORHE, Wik
b, FEMEDOHELEE W ZREARFEEEZBZ5 L TN
5. ZO—HTY 7 I OEHERICHT 2 EZEOREIX
INETARITIFHEIN TR, #EEHLD DR
NOWEHEZBENTVWS EVWI HEERDHD. v
NICEDEBEENDOBEZEOFEIALHTH DM, Wi
KL THAFRICHEHLZREZODONEET S LTk
ST, BEHDERBEELZTLIENTHINS.

YOI OEIMDKENI G A BB E R T 5720,
BB BRI H AN B RS HE A B DB A & 2V, UMK
DRFEM—BIZEREZELELT, 2004 EMSTYI TR
WEZ2BEOHRRELIET 5720 OARKFIE B
TNz ZORETIE, BNEMICTELRETE< 0D
FAEXZRT, TNENORAEXKICEFTTDHITNTO
HEMIZOWT, MOREZITO EEBITEFORNRZ
HEL, I SEHEENN S X7 L (GPS) 12X % I1EH#
BAEEREZLEL TWS. I5IIC10EB0HE#AE:
1o7C, RROHBZILET S I LBFIHIN TS,
ZOHEDFMIS, [BARZETIVE L RO AR
REMTEICET 2038] (http//risk.kan.ynu.ac.jp/
matsuda/2004/yakusima.html) TH25 Z LM TE 3.

ZOMEORHO—DIF, HiBFERICHL THENT
WREDOHB, BEICIOVWTHHZIT> TAERKD
WEREEREA, FERAEERICIOVWTHI ORI TLE

=UN

ICEDRELTWE 2 EITH D, HEINBED 2004 F
OHITTHHEDBNT, BABZREYM O 28T i
BHIIOWTHHEDHHICEDDRETH D LDRE
MERMNSREIN, TNEZITT2004F7 ANS
HEHIIDODWTHRAENHBEIND I LITHR>EDT
HBD. THIT 2006 HEEN S IISCEFEA B AL E A
B4 (GBgE (C) WTX 2221, X0 AKY
BREEERLZ. INFETITESNZREDO—BIZ,
RICHADRICDWTIERE RSN TS (Bl 20086,
2009, 2011a, b, il - HAF 2006, Fkili - (17 20086,
2008, Akiyama & Matsui 2005, Akiyama et al.
2009, 2011, Yokoyama et al. 2007). BAEMN 5
INFETITHFE 44 %1 160 8 357 fH 1 Hifl 18 2°Ff 2
ihfE, E%H 37 Bl 88 J@ 305 A 2 WifE 2 £°KE, v/ O
HIRSB6MOOTEHYOEENRESN TSN
(Yokoyama et al. 2007, /N 2010, AR 2012 fth),
ZOHIZIZHATIRZBAEZET M SMsN T DS D
BL<imn. SEOFHETIE, TV MPEOEFY
Fris GPS IZ K B fl7afEEH & & DI NTH

D, ZOZEBREITMET 5.

A#HETIE, HEREKOFOHFEEZ O TVWS, 2K
32 km IZKR ANV K N T BT MREORE R E LI
WMET D, APBITHENT, HHEEODMIRANE—DK
RS AR 2 W RIS~ T 2B 0 METERMIZH
HINFZZ LI INETITRWN.

RAERHE

FEXDRERE

4X100 m OFFEX NIV hF2EZ ) 2ENIC
Gel 123 rEkT 2. Hitd 2AXZ 500 m Z &I
BT =DL, REE, BFE RBZHE-KHE, fE)2E
- HREKBEDERINE, 725 X ERKEED
WTHhUD, B—OREXZFRT =0T RNEEL,
Mo, —BREHKIIL, B2MAERY, s IR
LW THS (Fig. 1. SHERICOVWTHIERNSHE
2mETOMICAEFTTHDIXRTCOHEEEZHSITY
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Figure 1. Map of Yakushimalsland showing locations of 123 belt-transects.

ART7w T Ui BBINSOREXKOTNTIE, &4
HEYREIIC L > THENLOBRESINZDHDTH 5.
B TRIENTERVDH DI DOV TIIEA & L THRNE
WHEBIR 0, BEMSE T CIEMARREZITo /2. T ORSE,
BEM 123 OFBEHFITONWT, ABEDVHERTELHEE
YD B 2157

AE S DBME
TELRETRAESEEROME EMEE KT 5L D51
BIRERZRITOENTNWDH, Mz BT 5 /NERN
WCRE L AR EERE, BILEICE>THRITAZ &
MFEAETH 7. BAEORAER, 2159 58N
E< OO MM, HEEK 600 m £ TITAMN S IR
R, VI ZAFENRU BEILREHMHK, N1/ FOV I~
XTSI AEMN, U THRMBIR &R DR
1700 m Z2MA T & T AWMDY7 FHEEM S A

5. EHUZIS/NEE O S BRI SEHN STEL TWh B A
(BABREUEIE 2006), AEXIZINS DZER
REZIZTHEETLILOCHEINTNS. Z0IENE
ANEIFH BRI RMR S FET 505, SHOREIC
FEEN TV,

EXIVS NS UES NATOREDHE
FBHAERXILFig. 20X D ITHEIN TS, #HEL
TRELZSE1E, BUEIZIR>T500 m Z&1iT24X

100 m OFAEXNZITEN TS, ZOPFEXIIEHFE

WY ORED-DICRESINZODEZDEEEFHEHED

FETHAL TS, ZNCE> TESMEY DT —%

Lels /s nlfEIC /2 B R M3 B B3, FEBHOMEMATIT 5

ENENWTEEEETDE, SHEROLEICES TH

B ZEET 5 2 LI3HENTIERN., DO

A TR E G132, Z202&En5H 100 m D
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ERICES THMRHATEEZTS ZLRBRETHS. 2D
728, IZLHD4X10 mIZDWTIRZIIAEFTT ST
NTOEEHEEMBNC)ART v TT20, KOD 4
X90 m KIZDNWTIE, EU®HD 4X10 m DOXEIZ
HIR LN OB EREHKTHEDICAEE L (L
Mo T, ZUXENTIIEIMIBWTHIETRH#ETES
FRICIRESI NS 2 &IT/2 %), SREXNOBTE R
IZDOWTIE, MENSBLZ2 mMETOFOREGS
WBRE L, ERHERNICHEET DHIK - AT
MRICEDZ. BUGEILEERRD 5 W 2@ 2
EMEL, FOOEMEOEEEE T SICIEET S 2
EMTERWN, INEMD O, FMERWIIHNS
INRRIR WIZEELD 4X 100 m OFREX ZHREL 7=
TNTNOFEXOFHEINL, MR W ESEHAR ST
ERNTHEFEIZ 1 ANEMTIro . 20D, #HY
FOWMREIZE ST, ELICHETOMDOEHITH N
TIHONDEROBEIZENELC S, FLERMBEITELST
b, FHTOMOEHPCT > T o T OB EE %
5. ZOFBEERLININILTHED, TELET
%< OEARZEIL THEICREEIRYD, WMEE FCIE
MRFEEZITO EEBHIT, MEICLMEENTNARWEE
WWONWTHRESENEDITED .

32 km RIEBENIL N NS ES FORE
FRGHERICIE, BZMMSAKBICES, BRNOWLE
Wiz mE 5 ILPEICHER 95 25 32 km OXFIGEIRWIC
BREIN, #HET D 64 HERNEZTENT NS (Figs.
3 A-D). ZINHOHRHEXIZIIBARBICRT HRENR
WAENEGENTWD (Table 1). AL DLLF O
Tl, ZOEBEENVN NS Y7 Bk
ZHEEMWICE D> /=, Table 1121%, FNFNDH
BEXOEGEEBREZRL TND., £z, 20D 64
BEXDSBAEGE 3TFAERUFTLARWE SN
oMz, (FEMICHRDREE U CREL, ToomRiic
DNWTOfTbEHLE Tiro 7.

BREER

£123FABERICDNTO, FHRERX DN EHH
(Appendix 1) 725 NZENTNDOHERX THERE I 1
722D 2~ (Appendix 2) ETF—FEBBENAKETN
O I ZTOMRNIEZ, KREENLA & HROEMEED
AF® URL IZBWTHIROET 7 7 1)L &L TRRT
% (http://www.hitohaku.jp/research_collections/
bulletins.html). FEUEAIZ ZEIRNLA & HAROEY
FEHEIEEAE (HYO), JABERFERZFGEEEIIRHEY)
FEARE (HIRO), TR R IGW EEEMEAE (CBM)
W EN TS, s nizef@nkmInk
BAEEEEY X MME Yokoyama et al. (2007) &L
TRRINTVD. BAGOBBEE 7 OIORHBEL
T, BEIYY IT5RHIREBESINDE LEEEENDIR
WZ &, B¥Y I~ d7ERFE Porella D& DI <
DINDRERMMRET B, HEZWE T DEOREL»
AOMBRNWIEMINETITHIEMIN TN (REB
1944, Kitagawa 1960). GEIOHFAETH IS LM
MZEERT DI ENTEE EEHBREKRBR &
RERT, IRIBWIZEET 2HERDBLENSBET S
REGESBICDI N, EFSHBITK D 30 FI12)E
H5INETCORAETCORERBEMS LEDETHS
&, WEMEDHEITL TWD 2 EMMEE I N, HEE
LR, RICEEEORBREICOWTIE Y7 > hick
LHEEOHFEICHIFHL THEZIT> 20, HLSMNIE
EaZ T EHIETE SRR T S LN TERHN
o7z, MIZERDEYNEE IS TWAHIEE, e
I SNV DTIRBRWNhEEZ SN S.
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NZBRABEARTHESIN TS EESH 668 i (Fik
O FALONERZRLS) D67.5%IXH=D. 64 FEK
FTNTNTRWEINZREREZ0 S B OM/ O
BERLIZDMNFig. 4 TH 5. AERZFRTELEN
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Figure 2. Schematic diagrams of a unit of a belt-transect set at every 500 m interval along the mountain trail between Onoaida and

Nagata villages.



FRIL i - B O R EEEL AR

Figure 3. (A-B). The locations of Yakushima Island and those of all the 64 belt-transects along 32 km-long mountain trail, from
Onoaida Spur to Nagata via Mt. Miyanoura and Mt. Nagata at the central part of theisland.
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XANTHELL af &5tz D0 - EFAEX N L VIR
MHANTHD E (Table 2), FDZ L MBIk dED
HCholk. EEEEMEL TUI LA DD NITERE
PHOHORNTNHEEN TV, /L, FrRE
A7 QXD RBLEAREOPRIZE, HNAHEEZSN
HODHMENEDLD TH/NTH D70, WIRTIRIFE
WEGIENDOMERBNHDHEFEENT NS, LEN- T,
BEOEIMEDEEEMNRL VWD NERL TNDSD
TR,

BAEEAKRTIEZNE TIZ 69 O SEHIEGIE
NG I N TSN CKif 2013, RiEEE 2012),
4lal 32 km EE#E N T > €7 NN S R X 72 MR
fEliAElE, &M 18 M (I JH6FHE 11 JH7fHE NT4
DD 1/f), HM7M IHEH3M HIEH4H) Tho
7z. T2/ TH/NTRY I4 Papillidiopsis macrosticta
(Broth. et Paris) Buck et Tan & ~ % & 5 I 4
Neckeropsis obtusata (Mont.) M.Fleisch. 78 % 1%
NI3FAEREHBMEE DL N ENBELD. £D—
#, #EEEAEE U THRE SN TIW 2 2NEH R R E
WIENR D EBICARL I ENTEDLELELESZEHDON
Y d% Leptolejeunea elliptica (Lehm. et Lindenb.)
Schiffn. 13, FEINTNORERD S bR I NN
7z.

HHEX O X M2 5T Fig. 4 5, UTFDZ
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N5 1400 m QI THR® m <, T O KA KRS
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BN ENFELTNDEEZSNDS. (2) HEEHME
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(T23-25) : AERX ZEFHRE LB IGEN M TRER W
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D701, FNMHERWTIESORNICHER 2%ET
LREDTRETOIEN, BAENST TITHRESINT
WHEEEOLMY X~ (Yokoyama et al. 2007) &
i 5L, RERNSIIR DN SR M, KT
ERPWICEFTHAREIN S HDICE o, &
SR Z MM T 2B RO TEZRA D ET DA
13, TRICEETHZ0END 5.

ERITHEEIND T THS. 40 1 FAEXOHREIL
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Mt. Nagata

Figure 4. Number of species found in each belt-transect (Black; total number. White; number of rare species, that is, found less than three transects in total). Onoaida trail from T1 to T38 and
Nagata trail from T51 to T76). Broken line shows the outline of the island by altitude (m asl) of each belt-transect. For the detailed information for each belt-transect, see Table 1. Species found
in each belt-transect are listed in Appendix 2 (provided separately by Excel file). T1; entrance of Onoaidatrail (Onoaida Spur). T25; vicinity of Yodogo mountain lodge. T29; K ohananoego maoor.

T33; Hananoego moor. T38: summit of Mt. Miyanoura. T73; summit of Mt. Nagata. T51; entrance of Nagatatrail.
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Table 1. Altitude and habitat description of each of the 64 belt-transects from Onoaida Spur to Mt. Miyanoura (T1—
38) and from Nagata to Mt. Miyanouravia Mt. Nagata (T51-76).

habitat

From Onoaida spur to Mt. Miyanoura (T1-T38)

dry, rather dark disturbed evergreen forest

dry, rather dark disturbed evergreen forest

dense lowland evergreen forest

dense lowland evergreen forest

dense lowland evergreen forest

lowland mixed forest, beside a stream

steep slopein avalley in amixed forest

on small ridgein avalley, in amixed forest

on small ridgein avalley, in amixed forest

steep slopein avalley, in amixed forest

steep slopein avalley, in amixed forest

steep slopein avalley, in amixed forest

steep slopein avalley, in amixed forest

gentle slopein asmall ravine,in a mixed forest

gentle slope, in mixed montane forest

vicinity of upper reach of Taino-ko riverl; slope beside ariver, in a mixed montane forest
vicinity of upper reach of Tai-no-ko river; asmall stream, damp site in a mixed montane forest
rather sunny steep slope near the ridge, in a mixed montane forest

dense mixed montane forest on the ridge

rather sunny slope near the ridge, in a mixed montane forest

around asmall coll on the ridge in a mixed montane forest

rahter opened site on the ridge in a mixed montane forest

in amossy mixed forest

beside a seepaging cliff in amossy mixed forest

in amossy mixed forest

steep slope in a mixed montane forest

in amixed montane forest on montain ridge

along atrail under dense shrubbery on steep slope

along atrail under dense shrubbery on steep slope

vicinity of Kohananoego moor; mostly in amoor, partly at the edge of short thicket
Hananoego moor; rather open place in short thicket beside a moor

around asmall col on the ridge in a mixed montane forest

around asmall col on the ridge in a shrub community, rather opened site

open, under dense shrubbery (Rhododendron yakushimanum) and Pseudosasa owatarii
open, under dense shrubbery and Pseudosassa owatarii

open, under dense shrubbery and Pseudosassa owatarii

open, glassland densely covered by Pseudosasa owatarii

around the top of Mt. Miyanoura; open, glassland densely covered by Pseudosasa owatarii

evergreen mixed forest on steep slope

evergreen mixed forest on the ridge

evergreen mixed forest on steep slope near the small peak
evergreen mixed forest on steep slope

evergreen mixed forest on steep slope

evergreen mixed forest on steep slope

evergreen mixed forest on steep slope

upper mixed forest on steep slope

upper mixed forest on steep slope

upper mixed forest on steep slope

at asmall col inamixed forest near Takeno-tsuji

upper mixed forest on steep slope

upper mixed forest on steep slope

upper mixed forest on steep slope

upper mixed forest on steep slope

upper mixed forest on steep slope

upper mixed forest on steep slope

rather open place in amixed forest beside a small river

along atrail in amixed forest

near Shikanosawa-lodge; under dense shrubbery devel oping on montain ridge, rather moist
under dense shrubbery developing on montain ridge, rather moist
vicinity of Top of Mt. Nagata; open, glassland densely covered by Pseudosasa owatarii
open, glassland densely covered by Pseudosasa owatarii

open, glassland densely covered by Pseudosasa owatarii

open, glassland densely covered by Pseudosasa owatarii

Plot No. Altitude
T1 88-100 m
T2 149-159 m
T3 204-213m
T4 262-270 m
T5 288-300m
T6 351-360 m
T7 466-499 m
T8 595-608 m
T9 721-727m
T10 735-749m
T11 793-808 m
T12 894-909 m
T13 1010-1046 m
T14 1167-1191 m
T15 1197-1218 m
T16 1089-1116 m
T17 1155-1191 m
T18 1282-1294 m
T19 1353-1358 m
T20 1342-1350 m
T21 1351-1355m
T22 1369-1375m
T23 1367-1368 m
T24 1395-1404 m
T25 1418-1420 m
T26 1388-1406 m
T27 1490-1498 m
T28 1517-1539 m
T29 1576-1596 m
T30 1633-1650 m
T31 1640-1648 m
T32 1675-1690 m
T33 1676-1691 m
T34 1757-1770 m
T35 1764-1766 m
T36 1740-1743 m
T37 1840-1849 m
T38 1899-1916 m
From Nagata to Mt. Miyanoura (T51-76)
T51 180-210 m
T52 327-347m
T53 426-439 m
T54 549-565 m
T55 684-701 m
T56 825-831m
T57 962-978 m
T58 1050-1114 m
T59 1156-1201 m
T60 1214-1225m
T61 1287-1288 m
T62 1232-1237m
T63 1286-1294 m
T64 1326-1332m
T65 1355-1369 m
T66 1439-1460 m
T67 1459-1463 m
T68 1443-1453 m
T69 1489-1497 m
T70 1550-1559 m
T71 1588-1629 m
T72 1708-1749 m
T73 1857-1862 m
T74 1726-1739 m
T75 1733-1734m
T76 1783-1784m

Sanpo-zakai; open, glassland densely covered by Pseudosasa owatarii
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Table 2. Top 30 of most frequently collected species from the 64 belt-transects (T1-T38 and T51-T76) of the 32 km-
long trail. Abbreviations of substrata are as follows; soil (s), boulder or rock (b), base of tree trunk (bt), tree trunk and

branch (t), rotten log (r).

Ranking Scientific name No. of transects Substrata
1 Pseudotaxiphyllum pohliaecarpum (Sull. & Lesq.) Z.lwats. 56 S
2 Leucobryum scabrum Sande Lac. 53 S
3 Isothecium subdiversifolium Broth. 52 t
4 Bazzaniatridens (Reinw., Blume & Nees) Trevis. a7 t,s
5 Pyrrhobryum latifolium (Bosch & Sande Lac.) Mitt. 43 s, bt
6 Pogonatum inflexum (Lind.) Sande Lac. 42 S
7 Thuidium pristocalyx (MuUll.Hal.) A. Jaeger 39 s, bt, t
8 Herbertus aduncus (Dicks.) Gray 34 t
8 Calypogeia tosana (Steph.) Steph. 34 S
10 Fauriella tenuis (Mitt.) Cardot 33 t,r
11 Pterobryon arbuscula Mitt. 32 t
11 Hookeria acutifolia Hook. & Grev. 32 S
11 Nipponolegjeunea pilifera (Steph.) S.Hatt. 32 t
14 Heteroscyphus planus (Mitt.) Schiffn. 31 s b
15 Cephalozia otaruensis Steph. 30 S
16 Haplohymenium longinerve (Broth.) Broth. 29 t
16 Hypnum tristo-viride (Broth.) Paris 29 bt, t, r
16 Wijkia deflexifolia (Mitt. ex Renauld & Cardot) H.A.Crum 29 s bt, r
19 Diphyscium fulvifolium Mitt. 27 S
19 Heteroschyphus coalitus (Hook.) Schiffn. 27 S
21 Dicarnum japonicum Mitt. 26 s, bt t
21 Leucobryum bowringii Mitt. 26 s, bt
21 Syrrhopodon japonicus (Besch.) Broth. 26 bt, t
21 Odontoschisma denudataum (Mart.) Dumort. 26 r
21 Frullaniatamarisci (L.) Dumort. subsp. obscura (Verd.) SHatt. 26 t
26 Plagiochila trabeculata Steph. 25 t
27 Lepidozia vitrea Steph. 24 s, b, bt
27 Radula cavifolia Hampe ex Gottsche, Lindenb. & Nees 24 t
29 Pseudabarbella levieri (Renauld & Cardot) Nog. 23 t
29 Scapania ligulata Steph. 23 s b

BEABZIEN TR EEHOREBEN S WG O
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Reconsideration on persons with language- and/or communication-
disorders from viewpoint of lifelong learning: A review

Masazumi MiTaNt D *

Abstract

Security against language- and/or communication-disorders has not been regarded as an important
element in the lifelong learning facilities in traditional thinking. | reconsider the disorders and clarify
how to create easy-to-read materials beyond the type of impairments. As disorders closely related to
the facilities, | pick up intellectually challenged, autism, hearing-loss and deafness, low-vision and
blind, children- and adult-aphasia, and dementia. AAC (Augmentative and Alternative Communication)
is effective for peoples who have language- and/or communication-disorders, but how to represent is
challenging in the facilities for the future. Various reports released by IFLA (International Federation
of Library Associations and Institutions) about the consideration for peoples with language- and/or
communication-disorders are helpful for many readers and also effective in the facilities. Multimedia
DAISY (Digital Accessible Information System) is promising in ICT (Information and Communication
Technology) and adaptable for various disorders because it represents not only easy-to-read sentences
but also visual-stimuli. The ICT is helpful for the disorders, but we must also reconsider the
effectiveness of people-based aids. The staffs of lifelong learning facilities should train themselves
in caring with the persons with disorders, exchange information with their organizations, and employ
persons with disorders.

Keywords: museum, galery, library, universal-society, literacy, inclusive
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((J72 4 1B 2 CEBRIEE DR — LR — 2 @ f)s sk
B EAER 2012 bBHOIE) TZU, &
MNEZIILYD, IEIERREEZWZ D ANOTEN, &
HIHEBINT DI ENLRTH D ETL2RHNE B
DTWD (UNESCO, 1994; 2002, AU il B g
HEte e a2, 2011, LR, 2005; 2007).
ZDZEZ, EOLDIBADZTANDZENHITETH
ZAEEEE R TIE, FICm<EHRL THhRTUTR
5720,

OB TRY EIFE2a3Z2=245—2 a3 VEHN
SELCAI 2 —a ATENC [MENRH D] AD
EOHPHITIEN. U T T —RERBAN LD, Fin
LB I DENNEADEREL, NS TEL
TV NHOPMBEETH -2, KDL EFLES
MNIRFEEMNA B T2DICKRUIBRHTH-/20T 5. F
= HARGEICAENRANE AR IRE T2 (H AR =
(f@), 2006c) HBEELIAI 27— 3 P ZIRBITK
DI LFTERY EHEN FW), 2012).
ZDOLORHITTH ARonsilafE &i3nic, FTbho
A0IciE, fAICK> CTRASZHETEECII AT
—2a MTHERDICK WANNDS., I EREBIEEN
ZREMEREIR, B 2 WIIER ORIEIE Tl Z 5% K7
ZEMEDN, SELII 22— 3 JTENCBRL -

Rtz RdANOETHS (E1). [33a=F—ar

A\ DIESE

— f& B 73 F

z £ X WM

MR SOEESRET, BHCRESRISERLSHS. HHLLY, RELEZGOK
EANEFTHOLY, RAFECPHENEF THOLUTSH. +FEH, FENLGRERESED

FEIFEAS LN
THHHEENHS.

CEDUMNELS, RENGBERBECPEDEENDREHH oY, BEDEENLMUIC
ElziEn <hrokV, FREBEUZBEMERELBVEEDADNDS. HELGTRERTENHY,
ACEL>TRIEELEDEZ a7 NFIBEZFAN®T .

MEEEE, REETE, BHEEEIC
IS L/ T 7 ) —LREsRICHR D RE
MERFEES (R) (2009)
MHEEE, REREE BHEEEIC
G LN 7 7 ) — LRI R D HE
WRKRFZEESR (R (2009)

AHRBICEEE XD ESNSEREFOBRBICHENELS. MEEMAOII 12—
3 8, BEEELORDHAVWCITHORY, FROGELELTLOERECESI OO

#EE- 55

T>EWND, BECEDZDDOGH DD, IZ2=25—2 3 VITHOREPEND Z LMD

R (1998) , FFAE (1980)

5. RRNEHBVBERFOLESHEEOED L2 FELGPHRATIE, ZHELERL

SIEERAREF DI LDHB.

BEEBROFPETS. ACEOTHRRERBEERBRRETH D/, FICEREoLFmHICEK

B - B8
MTICIZDAISY DS 5.

STREMED. LEAFERNEBEAICE S TEPERIETHMNZNEOICEBAHL L.
AFAMNSERTHOINELHEFERLALD. BEBPVESSHE CHICERTE IR

[R#E (2011) , EIAE (2011)
BEESESA (2000)

FEHTH, BEEGY, MK, WES MEOZEORRICEOT, RADBEERLLD

FEDDKERE

[CHRFBAEIC/ZD. LAL, FEDDMBERTRRBECHY, REOEECLEEDLD T

- FH (1998)

bRROFEER< TS, BICEFORENERIEET D LM
EHICKDREREGE, WA, BIEECRIC, MEECHEMAEEEESE U TRBEICES.

B EIEDKRFERE
WE oV T 5.

REEEAF S RMEEDRETHY, AI 227 —>aVTHNEVICK<AD. Tk
FRENAE FICIFOERAECEREEEO LTERBVSET 2E8H 5. THRERCNENSTON

TWBHEICE, BeOEP#IENsenH 5.

KRBEENESFET D8, SEOBKRY, TOUHSNABRIINERICESD. KFEQ
BRHEBERS N CEENDD, BRBKERERS OEIFRNICERN ST ho/cY, EFh

W& (1996, 2002) , #ZA (2007)

RN EAR - FHERRE >4 — (2011) ,
[FRENAEFBA - B =2 7)) BRI
(2009)




ER A2 alERVOHDHANTE

BN SRR END 25 D LRI R AICR R
BHDH T ENEN (2 EZITIE, 2008; BELEREAD
SHAS, 2013).

ZZTED [A3azr—YarEhn] EnwsEE
ISR S D3MES. ZOMEEL T, HFEZEDEND
KD IRFRAIBE I DNEN TV B IRAE & J3BHE D & 5 1T ik
BED—TRITH A =D &2 7REMNREL, EFEMITX
IEXETHBHZE, (A3 24— 3 AATHORIE]
EWND BT OREFIA R S 1, HEANRERIZIEE S
TWRBWIZ E, ISITAFEICE> TH<EHIND LD
2780 R RER N W ME S W ERS Y >/ LTS
720, RESEELTOERNTRL TN EN
HFons.

dAI a2l —3a  ERNENZT S HE ORI X
EIETH2. HRPCRRESRZ <] & [Fd
ZENHELWARWD—F, [FET] ZEPRIESHEMRR
2= =3 a ATHIEI W2 NOBEE, K
NB T2 2 nl et s @ . BRI, 2
a3 a YENVOREINITECZED O
RIEA, A > 27 )— T2 (UNESCO, 1994; —#f,
2009; TR EA T RAFTRADVETEAT RS
2012) AEFEBRITIIBHETH 5.

ZORHTBNVWTCE [T 22— 3 ERN] &
BHIN2HO0, BEERNICEEDIS TR IND
Mz [85 1 SR QR & A JEZ B iRk T DX
KBV T 5. 2O LT ME 28 MIERICDNWT]
TEAWOREHZEA THRAPTVLELTF A ~OfE
D7, REIOHEHZHSNTT 5.

E1E
BRESVDREHREEEFRERFR TOXI

HMHIFRZEDEN

HIMFEE DIEIUL, SR, &2 WISHAERITHIC R
WWEZT, HWSFEMNENT, 3225 —>3a>
B EDHEAEIRICRENEC DIRETH . FHDONEMN
HETERMo720, HRpOEZARGRHEZEE TS
EMHLL, ZTOEDIZAIa=r—a iz EFRITE
NIENZEND D, HEHIREEOMGMES OB F 3
A, HiZL77z0, RELzEH->TEAD I ENETR
N, BAHAEEDHENETRADBVDS HMEES, ¥
FEREY, FHEEZIHEL 2N 7 7 U — LRI
RLMEMEMFAERZES (W), 2009).

B EIGENND DAL, FEBTHN, BER
Th, FEEOEEMENTNWDIHEENZ WL (N,
1998). R EIIADHEERITHEABRL THEAKZD,
ANEEFRAGERBELTIWEZD T2 THD, S
PEITIE, Tk, FORSITH D EiEE /L TEK

T EnD AR E OHREN D 5. REIENRITN
ZEBZDOLDMNAL LI, FOEKT, Stk
BMENTVS AT, BLEESEEEZNSSTRL
72ELTH, A3 227 —2 a3 VEAREERRBDERS
T BHE AR, F B GG TR I A & O R S
FThoih, RAEENEFTTHLH20IT, EEFEY
MRS DB RIRFUIIRE CER N ENH 5.

HFEZEICENDOHZANDELITHEL TS0, &+
ETCHDHEFOLN TS (W, 1989; A& -#&H,
2001). &' oESC HEE CHIRRIEZICEN O H 5 AN
TR WEE 2D, S22 —2a> 0%
ENENNBETHo>TH, ERTHNUIELD D (I
JI, 1989; At -#4, 2001; OA LD, 2009). #
75 (2000; 2003) 1ZFENAWREAFICEREIGH LI
DABDT—HF RX—2 & 2EBBTE LD, FHRO
EAICBET 23002 <03, FRREEEEFERN S OH
HTHholz. ISIFEREBE L CEMTHICX 24aM%
ZHICMNGZD, O3 2247 —32 3 >OREE EIFTn
% ETHMENL ASNT.

htE - 5 (2001) 1ZEZEORMELT, (@) &5
® 5 ANZZEINPCT V. (b) DER, AR, HEhmE
EHENTRTL, kW ENS BRI XL ST
V. (o) HEMT, PAB LoD LTS, (d) &
DIRLNEL, BNATRISNDDTN. (o) KRITHT
WEIE R BIETEOHD HONEL, FOHETLHE
OHDZ EOHRERBRAON DT NE VD - HE R
LTWa., INSIFAEFEHER CHOENTHS.

HIWFEZITEND D S HHER - FTIE, FEDORRE
FICHEEZ RT Z &0 D, FEATENIHZAS
EHZELHSISEWo 6] (4, 20000 THDH. i
FHBER - FORRERKRMEICEZ2bDLEIN, HiRE
PADOFEUFICHT HHEE (LA - fid, 2007) &F
A LITHR D,

BRI ALKO S D AEFIHTIL, SHEIIH
RTER<TH, BROBE EHEBOERNA /< FX
[((FzE2F (T—=T—) Ir&) © [LbEod#kl (=&
X (X hEDRID) I2E)] TEHMNREICRS
MnH LA,

B FfE

EEEVE - FEIMOEED—8nL< DN LR S,
ZEDONEL, ERWBHRESCTEOLE, KD
BRI ENDNOIZ< o720, RREEKC D EEHE
BRBVWEVWSTZANND JINEEE, FEERES,
FEEEF I L 72N 7 7 U —Lia R 4% 2 AT
FmstZES (W), 2009).

HEVER - HETRaIa=r—3 3 YTHorEzn

DHENT, FTHEZFOFABEBECHRBEFROZL S E2H
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FTHBrRIERS RN, PR (1998) 13, HEARER - #
TR ABIRICAR AR T dH 5174 & A DOt A7 B
PEDHIFIIER® T, OO I EHERORITAE N
DELENT, HRELTEHELSELSHOBIERIMN
2 U5 EmRTNS.

L, $XTOHBPER - #F), RifsiEkrloa
o= aATEHES E< ENBNENDIDIT T
2. EHREEBER TIE, ekt NBIROYET 7
WK EDREIEERDGEND DD, SHEIIHET S
ZENEHETHD. ZOXIICHEER - FTH>TH
FENAIER D 5315 A0 5 IR NIEED 5
NBWAETHBD, EAVWOEEES TN THERIA
(AR T L) ZRRLTWS., 2070, iITEIZEMH
JEZRYT BT AR (LA - A, 2007) EFEITH
5 Z ML,

TRTOHMBAER - ENERIERZIFODT TIERWN
A, BEER - HFOHhITE, HIESEREDOEH TS
WED E<HERNEBZLSTH, BOEE, BT, (A
PTODRIE EZMESNIRNTL T P2 AF v —H
A RETHNITBRMEISEMTETEIANNDE (FT
T AT, 1993; V52T, 1997).
7o & ZAFPEHR (1998) 13, HEAERICEE L SEEM S [
14 > KR+ XA¥E—F (signed speech)] (Scheaffer et
al, 1980) EMSEMESLXFE2MO LITE->T, §
REOMRE LT TWS. A FEA (2007) 13,
HARMRIENRT ETCEFRDHT, Y122 RTLHIL
MEFRSEHBERICHL TR, & >R, HiE, X
FEBAINIEICEODTHILTAHEDIC, JZ3a2F—
a>OEAFETRUTHEEL Thb.

FREDEZHIWST, A3 a2/ —a > FKHER—
R (fffL 2 1ICH D HHIBLM Z 2 A ORI 2508 T
J0Y— - EEY T4 HHOKR—LR=V 25 2O
Rar—YarxEkis (WRE3Hh5EMAMLD
F—LR—=2 [AIaF—a  XEAKLEET YA
ZEH] (JIS T0103))) 13, HEEZELZT TR AW
FHEOBNOBEMENLINOHIANEOTI 22— 3
CFEELTHEMRIEND D CHINEES, FiEmE
F, RBHEEZITHIS LN Y 7 U —{LhEsR I %5 3
B EES (W), 2009).

BEE- 55

REEZ ZITTT 58, ZEE T ANAiR &R
5. RSB IIar—Ta azEAEToEn
5ThH5. ZDRD, EEENTERVWAITIL, BT
HIUTEODANDOFHEL EHEEZME, HKEE2ERTHSOD
FFEBIEL, Z8F SRR OTREE & 5T 5 EFH,
1980). HERSENHEETIHOMMSENOII 2=y
—2a JATENE, BEEEORODDENLITEI ORI,

HEEOWER E (A, 1980; WAl 1998), 4T LB
TERICED DO TR WD, ENSHEEFICE > THE
TTHHZEFEBENNRN., ZFDDIT, HFESAD
DFEBTIRIAI 2T —2 a AATEOFREINEND Z
ENDHB.

BRINIZ, HDNIEBRZTBRHEDLAS 12>/
FEBIL, EHFELIIRBRISHERBREEODZENH S,
EDORBIIHNITIZ > THERS. ZOREKITIFHETH 5.
FERIREZSHBINDOLEREHOLZII 2 25—
A UEETHD, HEDCAD DT EBHITE > TUTHEEN
KPP TH5D. A - il (2000) 1%, FiE (HAEOTF
FEICIT H AT & HAGESHSFENFET 5. 22T
HAFFHZIFT) X —HMIEITNEOSTE LA DN
ETIERL, RO HAFE IR R LFTETHD,
Fahixk [Fd] AOFLWPFHENIHETHDHELE.
F%, E# O UNESCO TH F3iF (Sign Language)
ZHASHEE L TEHETIRETHD, ITIERFHEH
SHEEHITAIFRICE SO TERHETHD EBDTNSD
(7=& Z1E Ball, 2011; UNESCO, 2003).

el M OAEEEE R E T, FEEcL->THH
WERFENTEDNZIFEAEBST, WL L THHIE
ELUTEBEINTWSHI RN, ZOEMKTIE, 55
BERMEE CTHEE2E—SHITT AL, EHRNFEED
AOREHA MBS OFECULMEESE OO 22—
A TFEERVWORBIRTH 2. —HMlER>, WERN
D E BN VEIEESE S N TNE O X S I mhigss
NH0, BIETIIAISHENSED TYIRORN S L5E
IGEWERERBRZRED Z EMNHEEIC/R D T 5.

R IR CRICEE T 2 NER DI, HREREH
P EEIRE I o THFEICR ST ANDORIRTH S, I
5 DY FEFIFEEPC OGENEZ IR W=D, FEiRe, i
HRRETIHFEOERNZHENL TOHP IR ETHERT
DERELNBRT IS TE W, Lo TEHES
Bk Tld, FHEE2HE—SBE T2 ANEHhBREEECE
MR CHEEREIC /R S 7= NE TIN5 2 L2 A > T
Bhhdm sz, BREFOBHE-CENER S, W
W, BACRINDZD, MEHECATHNEZMMTTY
THENENT, NEDPTHITEDSIRNWI ENH DR
WIREENVRETH DA, a3 a4 —3 3 >FBENH
RTENS, HEHCSOFILEEE LRL LD ICEY
TR EMTES.

B - 5%

ANDZITHZERL, L<HEEERTHS. Za—
0202720 2EETNIE, HEZMOHTTHRER
Az 52 (2 & ZETIV—LI1F0, 2004). 2D,
WOBIBO N TADRERIRE<EDS. BARH
FThS> THIORESPR], MEREZECIMSH, &
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TN [22 (25)] © [FH], LR = (&)
EVO EERBEIZDMNSRWEAD. Fiz, RAYILDHR
HAMICMNG ZENZEC SN TNDHRERED, TN
ZOTHALTHS ZITRGETE 50, T 28&
MISNDIZING, EREIZIZERE D U X D s,

BACBRTFLOWIEFRRNS 57, JTFEHBHIC
MAELZEDTED AL, HREBEIWELS T KR
W, BHO S FREEL ETHTRRE L T AIEIRA
RI T4 7D UT DI TWDE, AR iR
BOFHAZEORLIETY 77 2 —NFIT Tz,

FEE DL IR TIUSEIRI DO MN D DZh 5,
FIR47: EDBFETH> TH, FHEFICHEL TREL
FIRIL 728 ChIUuIMEIZ/Rwn. LarL, HHESEA
MIERF ERC XD ICFETE 20N ETH S, IR
FIC R ThWEFEEREGEL, EOABR UL TH
BTELHIEELT, TR NI SN
TWb (& ATEMEEHEE, 2000).

TFARNLFENEHEINTOIUL, S EIEARICT
(Information and Communication Technology: &
WG PAHAEETH D, T - F—FT 1 F
D T A I D SR A AR IR DI TS, T DL Ak
BT O NLEN S HF R DEFY 7 ORI A,
FOINLFDONLEF TOEE WbPBA7 Y — -
U — & —7ig EIZHRBEATNE N K WICFIH TE D H T
H5 (RWE, 2011).

72/ TH DAISY (Digital Accessible Information
System: 71 P —) 1§, HEEINWEOFEREE —
A7z DAISY ZBEARTHHAEAEL T TR, K&
KB ThoHhZRoEDICETFI T I —0NY
AW TR WHGREIHE THHIHATRER BT CTh 5.
DAISY 3HEFBAEMICHHESNTE T -7 L a—%
— IO B ICT THo 7, BIETIHEBERRKELT,
BERICKRS TS EIERERRBNMERA DIV T AT «
7 DAISY MBFE I N TWS G, 2011). ZDDH
EIRE HEZDTTANHHLPTWED LS TS, =
NS OMERPANENORIGIE, WHEIREOFAPT X
HEELIZXIVTF AT 1 7 DAISY OBIFENERERD
ZAD (4, 2012).

B, BUREENVIIZZHELOHATE NI NEECS
BHLIERNERLR LG, HREBET SRR
HEERE, IEIFRRENETEND. AIEFE R
D NZZWOIZBERSEIRZGEEN, AR
725 ANDOWHEHIZ=4 (2007; 2008) 2B N/,

FEHDKFEE

T EBDORIBIEL, FEITKDMHREGS, KR, W
B BHI7s EDFKIC L > TEFBWREDNFEII W 2 2
J, MADOHEERIUC KD ITREBEICESLLBDTH

5. PEBRERLBDPKIIIERSERBREICH S, 2D/
DEBORECHED LD TIIREDOFEEZ®RL ZIT 5
LaIND. FEUMEETIEHCEENES 0%
WO GERE - BH, 1998). FNTHTFED ORMIE al Mk
ICEATWDEY, BERBOIKGEERU XD ICHIEYH
IS EOMMAES TH, UBAMNICSIER & KO
DRIGCEERD E BB I o T < ATEEME N E W (11,
1998). ZD/WICEHEOERENIMIIEIE TS I &M
2w GERE - £, 19998).

4ENS 5RIAETOTED (B, 1997) 12+
ST —dEbo TH 6T, SRR DITE
PRI RFEETH D, OB ETICREBICRS -
FEHDOMEBEZBIR L 28, BEROKIEICL
NI AR <, EJEEE M TOIGHRIE, HERE
TIEIROD N, 272, BEBREFRBICTED DRIERIE
126 ERAMBERERE 2T (BFIE Ay, 2005) SIS NT
B0, BREZLVWENST IRETEERTIHINETH
5. ZZTIE, LEBEOTEDITHAEFYMZ TOH
BXBNPER I EERHT2I0EED 5.

B LD KRS

FHIC K B MEG, KM%, MiEE ki, BERo
AR ZE S 7S & DRRIEIED 5 REBEIC/R D
ENZEN, FEBITND &, BERDOMITEEICHE
SBEHEORSNT, BUSIIeEE (I - |,

1995; ALRH, 1996) NEHLENE2HDOD, KELIZ
BV, F0REYD, ZIZTIHERNEDLSRWVWHEDELT
g .

FIERICE S CEIMAR<KHIATELREEDER
MIIIM-ENR VDI, BRIICH I S & LAGER
HFTERWIENEL<HD (LF, 2002). AJEFH
DL THEINS I F—0ETIE, MRR<m<E
WO KD BEMMICHE S HEDERICEL N, KEEEH
MEHSEET S, SEOEKSL OV T 1 250A
72RO (LB, 1996) 13, BHCEEICARS.

FEBDORBETHIEM U2, EEFEEH TS,
JFENE 2 R RERE YW E R DA EETH . R
FEE &I SE RIS RN L NIV CEERRE AE L Tt 2
LEEDOREEMNN (TN, 1998) THO, I H/afE
HND DN, KEBEEHFICEO TR SENREL TS E
W ZTT, BRESRER RBIERICFEENTVwS Z
EMMZn. UL, ERBEREER DS W E WS TN S RS
&, BERICHEND TN -0, BhInENE<ko 7k
O, TENOMHENENRLBo0, WEEHF TRD
S5NBMo720T 5 (FA, 2007). T0zHIZ, LK
UITRANE LIRFI I N2, AREMITITE - 72 <D
BTHD. Lah> TREBENENZEEETH-> TH,
LTIELLABNWIES, LTHEoTELWVWI EDKXS]
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o< (A, 2007). ZORFENEIEFE IR ERIC
BnE, BEICEFROENER T 0T S L IGRE
BHIRMT DLW oI X - Yy TF &[S lT.

SRENGE

AYE TlE, BRWBFERLHERICL > T A
BUMOBEAINEA CHRIO Z LGB TER<7k
o720, TEZT] &n, THEN] W ZR8ENR< 7
27720, bOZEDOFIENON SR> 0T 5. &
FHEZEImEICEZ AN 20, HL TR 2AHWD (fF
L5 ICH D ELEFWE DR — L= ¢ HEMBHE
DFERESEIT BT 2 FHA G B OREE [ N5 8 D54
HERRAES R IZ DN T0).

RIVEDFRINIEE < B DM, —/BZLNDIXT IV
AX—RERANE TH D, TIVYINA X —RERANEIL KK
EE2ERITHENDH D, BEICE-STO-< D EHETT
5T ENRETH D, RNTELNOBMIME R WED
ARIE T, MR ZE -0 N FEARIE 2L U 7o 438E T 2 5.
T IV NA R —BERHNE DR ARSI 2 RIT B K503, K
MAEREDSNE O FRHVEISIER DO H S NY A =2 B> 7
DEALIC L o TR D, 72& ZFREBRENIIEZ 20
SHEENIEEVWEETHLE NS ENBRITEZ 2
([FRAMETW; - X~ =27V /2HEF%ENE  2009).

FEEF VT RRAE BN VWD G, FRANEI IS S E A%
<, BREHSAA R Ty 7 OFERBRITE, HEEE
ZOMDIAI 2=l — a VENNWFITIET D7EEN
WHETHB., DED, IFFERESLT, XEIIFESL,
28172 AND (=4, 2011b), dF v 7EDAITF v
TIRE[MES 12 EDORIES, WWE2EKDOIRAS 2 WIE
TRIEFHRDO ARy NEIAZIHS < T5Z ENNETH S.

BAVEBEANORIGH & LTI, MEENES TSR
RPBE UM 725EE, Mk, 7 EDIRFROFERML, I
EAIEPFEEORIE O 2§ ER & BRI
N5, WHOBEREEZZOMMTH S, BHNEEZZ,
KEL, FoEDEDONDRTVWRDBEEZIFE. £
HAMMNEZITOHAED DD (L 6 12 H D EERER
FEHEFFRIEWR S AT L DR —LR—= [FRIANED A D7
OOREHES—EZXNA RIA1 2] 28H). T50D
FORICE S EFOMRYIIGRA (548, 2012) RED
LB LEBEEERETH S, BARIZTFEBMITD
HOMFEAETHDDT, SHRIIEMZEEL MEMS
EEDWEND B.

RANE TR OB R O EEFE R OEERREETDH
5. BHNEE T LzWEESTWBE AL, &miED 4
HREEWD EEbN ([RRANE T - XE~x=27 )]
SHHERFEHE, 2009), RAVE T ZEBHY & U RZEIEE
DREOL CEED, NXVOICIE2BHSEIEDRE
3, BEEMICtHa EORREED T, EEIEENI

WCHOEEAEREZ 2 AT P 1 —)VE Y O st
BE, EEREIEENEREIND (AR, 2006). iz
DL S EED TS, SHTEMNADASNRL /8>
TR L S E DR E, S TR TER
Wk, BERELTHIMEOENDDONHD. EilmE btk
R ERMIEOE N H D EERT Z ETHRWESNNE
HADEAD. ERAEFEMRICE > TIHEERMITH
lH2HDEHEEL, BB THEERSEEDRAET
B0 ERANEE O TZES B2 ROH B ER &R
IRFREFRNCE S, PR & U 2 g fies & LT K
ERHHERZL TVWSEEF A 5.

288
MIGERICDNT

AAC (#Bh - REZ3Z2=4—23)

BESLCII T —2a ATHICEN W ERED AL,
LB EFENRIRD 720, BAOD D FHNERZ > TN
720, BARNTHDHEEZD. TDOLOREE, Sib
K0 HFROG-GEIIPHEE W, L, FHEOR-
BHE TCHYEEZMRICRT IR E G EAEHEI DA
O 570, BHER L EE TR O WEE T RIRMES & Kok
BEZTET ZEICIIRENTEINS.

THESEEMOEE R NITH L TIiE AAC
(Augmentative and Alternative Communication:
ey - REBEZADI 22— a) EMENEEND
%. AAC TiZ, BHhREHICL Y1, S >RV
MEBEDSZENZ - RIZLTHBERL LT Lz
H—REENANSNS. Y1 > R+ AE—F (Scheaffer
et al, 1980; FEk, 1998) H AACDUVEDTH 5.
ZDAACIZE DT, HHYFEEDENFEEREN VD
HHTES (FAR, 1998; HEFEA, 2002), HH
PHDIZOITH B EEEBEENDH DT ED (EM,
2003), & 5ITHARED A CEF,  2003) oo
22— a DB TR D D, REEEE N
DHEINFNITTLEEBED & D HED TRIEIRND, KFBIE
FO—HNSIX AACHEM LT NEND BRAND >
7= (Z%&, 2011b).

HRFEEDENDOFERNNDH DT EONED IRE
BECSHER, FeRISKERERTH AAC ZIEHL TV H
Mbb. LEZAXERPHEMTEREE, SETENT
IZAAC TRL TWS, mFELndIar—rar
RE, FEFHEHTOENTIEATE S, RESER
IZH o7 AAC ORBIFIERE, G OBEEEISZ .

AZa2=245—2arvERVNEICEBELENERR
FEANH 2RI A XERINEZEBIICIEEL
T W % i # 7 IFLA (International Federation of
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Library Associations and Institutions: [E ¥ [X 2 #g
HE) THBH. IFLA I —OvNNEHFLITEHL, K
EOREFHOENNET —EADH 0 HZ2HE> TW5.
B L7222 < OLR— MTHAGBICRIR S N, EELRB
BT RS A T L OB TE S (B, 2012; B
MiEh W), 2012728). £H-HATHAHEEZ
L ELUTHERNY Y 7Y —DEZHNEND, HEE
MNFEZHFLICENNEY —EXNRA SN TS
KiEH, 2009).

[FLA XX [HAeTWHED DD IFLA fi& (1]
1 RI102)] ERED (W), 2012) 12i3, BLE DL
BRENNFEELT, T14ALI T BIXEZOMOD
HIZWEEN D BN, HWFEDOENIZAN, ADHD
BRI - 2RI - BRI - 7 ROV —IERRE -
o Ly MEMREER E OFEERNWE, I EIEEM
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Habitat and population structure of a rare tree, Prunus pendula f.
ascendens on Mt. Kurino-dake, Kagoshima Prefecture
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